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FOREWORD 
If the knowledge is 

undigested or simply wrong, 
more is not better 

How to communicate and disseminate numerical data effectively in chemical 

science and technology has been a problem of serious and growing concern to 

IUPAC, the International Union of Pure and Applied Chemistry, for the last two 

decades. The steadily expand1ng volume of numerical information, the 
formulation of new interdisciplinary areas in wh1ch chemistry is a partner, 
and the links between these and existing traditional subd1sciplines in 

chemistry, along with an 1ncreasing number of users, have been considered as 

urgent aspects of the information problem in general, and of the numerical 
data problem in particular. 

Among the several numerical data projects 1nitiated and operated by 

various IUPAC commissions, the Solubility Data Project is probably one of 

the most ambitious ones. It is concerned w1th preparing a comprehensive 
critical compilation of data on solubilities 1n all physical systems, of 

gases, l1quids and solids. Both the basic and applied branches of almost all 

scientiflc disciplines require a knowledge of solubilities as a function of 

solvent, temperature and pressure. Solubility data are basic to the 

fundamental understanding of processes relevant to agronomy, biology, 

chem1stry, geology and oceanography, medicine and pharmacology, and metallurgy 

and materials science. Knowledge of solubility is very frequently of great 

importance to such diverse practical applications as drug dosage and drug 
solubility in biological fluids, anesthesiology, corrosion by dissolution of 

metals, properties of glasses, ceramics, concretes and coatings, phase 
relat1ons in the formation of minerals and alloys, the deposits of minerals 

and radioactive fiss1on products from ocean waters, the composition of ground 

waters, and the requirements of oxygen and other gases in life support systems. 

The widespread relevance of solubility data to many branches and 

disciplines of science, medicine, technology and engineering, and the 
difficulty of recovering solubility data from the literature, lead to the 

proliferation of published data in an ever increasing number of scientific and 

technical primary sources. The sheer volume of data has overcome the capacity 
of the classical secondary and tertiary services to respond effectively. 

While the proportion of secondary services of the review article type is 

generally increasing due to the rapid growth of all forms of primary 

literature, the review articles become more limited in scope, more 
specialized. The disturbing phenomenon is that 1n some disciplines, certainly 

in chem1stry, authors are reluctant to treat even those limited-in-scope 

reviews exhaustively. There is a trend to preselect the literature, sometimes 

under the pretext of reducing it to manageable size. The crucial problem with 

such preselection - as far as numerical data are concerned - is that there is 
no indication as to whether the material was excluded by design or by a less 

than thorough literature search. We are equally concerned that most current 

secondary sources, critical in character as they may be, give scant attention 
to numerical data. 

on the other hand, tertiary sources - handbooks, reference books and other 

tabulated and graphical compilations - as they exist today are comprehensive 
but, as a rule, uncritical. They usually attempt to cover whole disciplines, 

and thus obviously are superficial in treatment. Since they command a wide 
market, we believe that their service to the advancement of science is at 

least questionable. Additionally, the change which is taking place in the 

generation of new and diversified numerical data, and the rate at which this 

is done, is not reflected in an increased third-level service. The emergence 
of new tertiary literature sources does not parallel the shift that has 

occurred in the primary literature. 

vii 



viii Foreword 

w�th the status of current secondary and tertiary services being as 

briefly stated above, the �nnovative approach of the Solubility Data Project 
�s that its compilation and critical evaluation work involve consolidation and 

reprocess�ng services when both activ�t�es are based on �ntellectual and 

scholarly reworking of informat�on from primary sources, It comprises compact 

compilation, rat�onalization and s�mpliflcat�on, and the fitting of isolated 

numerical data into a critically evaluated general framework, 

The Solubility Data Project has developed a mechanism wh�ch involves a 

number of innovations in exploiting the literature fully, and which conta�ns 

new elements of a more imag�native approach for transfer of reliable 

informat�on from primary to secondary/tertiary sources, The fundamental 
trend of the Solubility Data Project is toward integration of secondary and 
tertiary services with the objective of producing in-depth critical analysis 
and evaluation which are characteristic to secondary services, in a scope as 
broad as conventional tertiary services. 

Fundamental to the philosophy of the project is the recognition that the 

basic element of strength is the active participat�on of career scientists in 

it, Consolidating primary data, produc�ng a truly critically-evaluated set of 

numerical data, and synthesiz1ng data in a meaningful relationship are demands 

considered worthy of the efforts of top scientists. Career scientists, who 

themselves contribute to science by their �nvolvement in active scientific 

research, are the backbone of the proJect. The scholarly work is commissioned 

to recognized authont�es, involving a process of careful selection in the 

best trad�tion of IUPAC, This selection in turn is the key to the qual�ty of 
the output. These top experts are expected to view their specific topics 

dispassionately, paying equal attention to their own contributions and to 

those of their peers. They digest literature data into a coherent story by 

weeding out what is wrong from what is believed to be right. To fulfill this 

task, the evaluator must cover all relevant open literature. No reference 

is excluded by design and every effort is made to detect every bit of relevant 

primary source. Poor quality or wrong data are mentioned and explicitly 

disqual�fied as such. In fact, it is only when the reliable data are 
presented alongside the unreliable data that proper justice can be done. The 

user is bound to have incomparably more confidence in a succinct evaluative 

commentary and a comprehensive review w�th a complete bibliography to both 

good and poor data. 

It is the standard practice that the treatment of any given solute-solvent 

system consists of two essential parts: I. Critical Evaluation and Recommended 

Values, and II. Compiled Data Sheets. 

The critical Evaluation part gives the following information: 

( i) a verbal text of evaluation which discusses the numerical 

solubility information appearing in the primary sources located in 

the literature. The evaluation text concerns primarily the quality 

of data after consideration of the purity of the materials and 

their characterization, the experimental method employed and the 

uncertainties in control of physical parameters, the 

reproducibility of the data, the agreement of the worker's results 

on accepted test systems with standard values, and finally, the 

fltting of data, with suitable statistical tests, to mathematical 

functions: 
(�i) a set of recommended numerical data. Whenever possible, the set of 

recommended data includes weighted average and standard deviations, 

and a set of smoothing equations derived from the experimental data 

endorsed by the evaluator: 
(�ii) a graphical plot of recommended data. 

The Compilation part cons�sts of data sheets of the best experimental data 

in the primary literature. Generally speaking, such �ndependent data sheets 

are given only to the best and endorsed data covering the known range of 

experimental parameters. Data sheets based on pr�mary sources where the data 
are of a lower precision are given only when no better data are available. 

Experimental data with a prec�sion poorer than considered acceptable are 

reproduced in the form of data sheets when they are the only known data for a 

particular system. Such data are considered to be still suitable for some 

applications, and their presence in the compilation should alert researchers 

to areas that need more work. 
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Foreword 

The typical data sheet carries the following information: 

(1) 

(ii) 

(iii) 
( lV) 

(V) 

components - defin1t1on of the system - their names, formulas and 
Chemical Abstracts reg1stry numbers; 

reference to the primary source where the numerical informat1on is 
reported. In cases when the primary source is a less common 

per1odical or a report document, published though of l1m1ted 
ava1lab111ty, abstract references are also given; 

experimental variables; 
ident1f1cation of the compiler; 
exper1mental values as they appear in the pr1mary source. 

Whenever available, the data may be given both in tabular and 

graph1cal form. If auxiliary 1nformation is ava1lable, the 

exper1mental data are converted also to SI units by the compiler. 

Under the general head1ng of Auxiliary Information, the essent1al 

experimental deta1ls are summar1zed: 

(vi) 

(vil) 

(V1i1) 
( ix) 

(X) 

experimental method used for the generation of data; 

type of apparatus and procedure employed; 

source and purity of materials; 
est1mated error; 

references relevant to the generation of exper1mental data as 

c1ted 1n the pr1mary source. 

This new approach to numerical data presentation, formulated at the 

init1ation of the project and perfected as experience has accumulated, has 

been strongly 1nfluenced by the diversity of background of those whom we are 
supposed to serve. We thus deemed it right to preface the 

evaluation/compilation sheets in each volume with a detailed discussion of the 

pr1nciples of the accurate determ1nation of relevant solubility data and 
related thermodynamic information. 

Finally, the role of education is more than corollary to the efforts we 

are seeking. The sc1ent1fic standards advocated here are necessary to 
strengthen science and technology, and should be regarded as a major effort in 

the tra1n1ng and formation of the next generation of scientists and 
engineers. Specifically, we bel1eve that there is going to be an impact of 

our proJect on scient1fic-commun1cation practices. The quality of 

consolidation adopted by this program offers down-to-earth guidelines, 

concrete examples which are bound to make primary publ1cation services more 

responsive than ever before to the needs of users. The self-regulatory 

message to scient1sts of the early 1970s to refrain from unnecessary 

publicat1on has not ach1eved much. A good fraction of the literature 1s st1ll 

cluttered w1th poor-qua11ty art1cles. The Weinberg report ( 1n 'Reader 1n 
Science Information', ed. J. Sherrod and A. Hodina, Microcard Editions Books, 
Ind1an Head, Inc., 1973, p. 292) states that 'admonition to authors to 

restrain themselves from premature, unnecessary publication can have little 

effect unless the climate of the entire technical and scholarly commun1ty 

encourages restraint • • •  ' We think that projects of th1s kind translate the 

climate into operat1onal terms by exerting pressure on authors to avoid 

subm1tting low-grade material. The type of our output, we hope, w1ll 

encourage attent1on to qual1ty as authors will increasingly realize that the1r 
work will not be su1 ted for permanent retnevab1li ty unless it meets the 

standards adopted 1n th1s proJect. It should help to dispel confusion in the 

m1nds of many authors of what represents a permanently useful bit of 

informat1on of an archival value, and what does not. 

If we succeed in that aim, even partially, we have then done our share in 

protecting the scientific commun1ty from unwanted and irrelevant, wrong 

numer1cal 1nformat1on. 

A. s. Kertes 

ix 



PREFACE 

The three gases , propane, butane and 2-methylpropane are rather 

unusual gases and possess rather unusual solubility characteristics . 

First of all , at ambient conditions these gases are well below their cri

tical temperatures and , in fact , are closer in temperature to their normal 

boil ing points than they are to their critical temperatures . The normal 

boil ing points , and critical temperatures are respectively : for propane 

2 3 1 ,  3 70 K, for 2-methylpropane 261 , 408 K, and for butane 273 , 425 K. 

Secondly, their solubilities are extremely high in non-polar solvents but , 

in contrast, they are relatively low in highly polar solvents such as 

water . The term "high solubility "  has usually been reserved for solubili

ties in which the quantity of dissolved gas at a gas partial pressure of 

101 . 3 25  kPa exceeds about 5 mole percent . In fact , particularly for 

butane and 2-methylpropane at low temperatures, solubilities in excess of 

50 mole percent and even 80 mole percent solute in the saturated solution 

have been observed . In these cases the solvent becomes the minor compo

nent in the saturated solution , and the Ostwald coefficient expressing the 

solubility may be in the order of 500 volumes of gas to one volume of 

solventl . 

The solubilities of propane , butane and 2-methylpropane increase 

dramatically as the temperatures are reduced toward the respect ive boiling 

points of the lique fied gases . As a result , the temperature-solubility 

relation is more complex and is more dif ficult to represent mathematically 

than for most other gases . Further , as for vapor- liquid equilibria , the 

composition corresponding to pure gas is an extension of the solubil ity 

relationl . That is , if solubil ity experiments are performed at a constant 

total pressure of 101 . 3 25 kPa, then as the temperature is reduced toward 

the normal boiling point , the compositions of both the gas and liquid 

phases approach that of the pure gas . Thus the normal boiling point , 

corresponding to the compos ition of the pure liquefied gas can be consi

dered as one point on the solubility curve for that particular gas in all 

solvents , provided that the solvents st ill exist as miscible liquids at 

the temperatures conce rned . It is apparent that gas solubilities at 

101 . 325  kPa cannot be measured for those solvents whose freezing point 

temperatures are higher than the normal boi ling points of the liquefied 

gases . 

X 



Preface 

For the treatment of solubility data corresponding to a gas partial 

pressure of 101 . 3 25 kPa, true gas molar volumes are required . Particu

larly for butane and 2-methylpropane , the deviation from ideality is as 

high as 5 percent . To aid in the work of reviewing solubility data, the 

second virial coefficients for the three gases as obtained from Dymond and 

Smith2 were fitted by simple exponential functions and found to describe 

that data well . In the truncated form, the virial equation of state is : 

PV I ( RT )  = 1 + B/V ( 1 )  

The equation which may be used to succes s fully correlate virial coeffi

cient data for many gases and vapors has the following form : 

B = a T b ( 2 )  

When Equation ( 1 )  is used in estimating the gas molar volume , a quadratic 

equation for molar volume results : 

V C/2 + 0 . 5  ( C2 + 4BC ) 0 -5 

C = RT/P 

( 3 )  

( 4 )  

The resulting constants for the three cases for use in Equation ( 2 ) ,  the 

percentage deviations in B and V ,  as wel l  as the temperature ranges for 

which the equations apply, are shown in Table 1 .  Whereas the maximum 

deviation in B is 2 . 9  percent , the maximum deviation of the molar volume 

is 0 . 11 percent . It is noted that the correlation for the virial coeffi

cients breaks down near the Boyle temperature and is useful only in the 

temperature range in which the second virial coef ficients are negative . 

There are two advantages in using the above correlation for the second 

virial coefficients : interpolation to any arbitrary temperature is 

simpl i fied , and the equation for the second virial coefficients can be 

easily incorporated in a computational sequence whereas tabulated 

information cannot . 

xi 

A consistency check of the solubility data for high pressures was 

devised . It involves plotting the mole fraction solubi lity versus the 

partial pressure of solute on log scales . On such a graph the solubi lity 

- partial pressure relation is often nearly linear: a slope of unity is 

obtained if Henry ' s  law is obeyed . Solubilities obtained at high pressu

res can be extrapolated to atmospheric pressure so that a comparison with 

solubi lities actually measured at atmospheric pres sure can be readily 

made . Equally use ful is an extrapolation of solubi lity data obtained at 

one temperature to the higher pressure corresponding to the vapor pressure 

of pure liquefied solute gas . Interpolation between solubil ity isotherms 
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For Propane : B 

/K B ( re£ . 2 )  

240 -640 

300 -382 

350 - 2 7 6  

400 - 208 

500 -124 

550 - 9 7  

For Butane : B 

2 50 - 1170 

300 - 7 2 2  

360 -472 

400 -370 

500 -219  

560 -164 

Preface 

Table 1: Ca lculation of Second Virial 

Coefficients and Gas Molar Volumes 

-1 . 246 ( 10 8) T- 2 . 2 24 cm 3fmole 

B ( calc . )  B, % Di f f .  V ( re f . 2 )  V ( calc . )  

-634  1 . 0  19032  19039  

- 386 1 . 0  24230 24226 

-2 7 4  0 . 8  28442 28444 

-203 2 . 2  3 2615  3 26 1 9  

-123  0 . 1  40906 40906 

-100 3 . 3  45036 45033 

-7 . 985 ( 10 8) T- 2 . 4 3 6  cm 3fmole 

- 1 1 51 1 . 7  19269 19269 

-738  2 . 2  2 3 8 74 2 3 8 5 7  

-47 3 0 . 3  2 9 062 29061 

-3 6 6  1 . 0  3 2450 3 2454 

-213  2 . 9 40810 40816 

- 161 1 . 6  45789 45792  

For 2 -Methylpropane : B - 1 . 403 ( 10 9) T- 2 . 54 2 cm 3fmole 

2 73 . 2  -900 -899 0 . 1 2 1475 2 1476 

3 0 3 . 2  -687 -690 0 . 4  24170 24167 

3 60 . 9  -441 -443 0 . 4  2 9 170 29168 

406 . 9  -3 2 6  - 3 2 6  33058 33058 

477 . 6  - 2 18 - 217  0 . 4  38973  38973  

510 . 9  -184 - 183 0 . 5  41740 41741 

Gas molar volume , v, in cm 3 fmole . 

Gas constant taken as : R = 82 . 06 cm3 atm/ ( mole K) 

v, % Di ff , 

0 . 04 

0 . 02 

0 . 01 

0 . 01 

0 . 01 

0 . 11 

0 . 07 

0 . 1 

0 . 02 

0 . 01 

0 . 01 
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also appears poss ible with reasonable accuracy . Refer to the section 

"Alkane solvents at high pressure" for an example of the solubility

pressure diagram based on data reported by Reamer and Sage3 for the solu

bility of propane in decane . 

When solubility data at 1 0 1 . 3 2 5  kPa pressure were available over a 

temperature range, the solubility was usually expressed as a function of 

temperature us ing an equation having one of the fol lowing forms : 

a + b I ( TIK ) 

a + b fu ( T IK ) 

a + b I ( TIK)  + c fu ( TIK ) 

( 5 )  

( 6) 

( 7 )  

The constants for the equations were determined by means of a regression 

analys is ; then one of the equations was chosen on the basis of its being 

the best representation of the particular data . Smoothed values for mole 

fraction solubil ity as shown in some of the compiled sheets were obtained 

by means of the regression equation and may not be accurately extrapolated 

beyond the temperature range of the data on which the equation is based . 

It  is readily apparent from an examination of the pages of this volu

me , that in only a very few instances are data avai lable indicating within 

narrow limits the solubility of any of the gases in a particular solvent . 

In many instances there is a wide discrepancy between data from two or 

more sources .  I n  many other instances data are simply not avai lable to 

draw any general conclusions . Perhaps a useful function of this compila

tion is to draw attention to the real shortage of accurate solubility data 

for propane , butane and 2-methylpropane in most solvents . 

To permit maximum use of data as they become available , it is recom

mended that authors include an analysis of both the gas and liquid phases 

in future publications for solubil ities of high l y  soluble gases . The 

vapor pressure of a volatile solvent containing a signi ficant quantity of  

dis solved gas cannot usually be accurately determined by  simple calcula

tion . Nor can the true molar volume of gas saturated with solvent vapor 

be accurate ly calculated without auxiliary information . Finally,  Henry ' s 

law cannot generally be expected to apply with good accuracy for gas 

solubi lities as high as those for propane , butane and 2-methylpropane . I f  

for any reason it is not possible to measure phase compositions , the raw 

data , at the actual conditions of measurement , should be included to 

permit useful comparisons by other workers who may be able to correct the 
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data for phase non-idea lities at a later date . When only the results , 

extrapolated to a gas partial pres sure of 101 . 325 kPa, are reported , it 

becomes impossible to make any subsequent corrections to the data . The 

gas molar volumes and solvent vapor pressures and densities that were used 

in the calculations would also be most helpful . 

As may also be apparent, there is a cons iderable delay between the 

time that data from the technical literature are initially compiled and 

subsequently evaluated , and the time the volume is published in its final 

form . Hence , some data appearing in the very �ecent literature have not 

been included in this volume . Included in this volume are data appearing 

in the technical literature to the end of 1983 . It  has not been possible 

to process data from some few papers which contain solubil ities of propa

ne , butane or 2-methylpropane gases appearing in 1984 . 

The contributions and assistance of Professors R. Battino ,  H . L .  

C lever and C . L .  Young as Compilers and/or Evaluators as well as collabora

tors is most gratefully acknowledged . The assistance of compilers , Dr . E .  
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THE SOLUBILITY OF GASES IN LIQUIDS 
Introductory Information 

C. L. Young, R. Battino, and H. L. Clever 

INTRODUCTION 

The Solubility Data Proj ect aims to make a comprehensive search of the 
literature for data on the solubility of gases , l iquids and solids in 
liquids. Data of suitable accuracy are compiled into data sheets set out 
in a uniform format. The data for each system are evaluated and where 
data of sufficient accuracy are available values are recommended and in 
some cases a smoothing equation is given to represent the variation o f  
solubility with pressure and/or temperature. A text giving an evaluation 
and recommended values and the compiled data sheets are publ ished on 
consecutive pages. The following paper by E. Wilhelm gives a rigorous 
thermodynamic treatment on the solubility of gases in liquids. 

DEFINITION OF GAS SOLUBILITY 

The distinction between vapor-liquid equilibria and the solubility of gases 
in liquids is arbitrary. It is generally accepted that the equilibrium 
set up at 300K between a typical gas such as argon and a liquid such as 
water is gas-liquid solubility whereas the equilibrium set up between 
hexane and cyclohexane at 350K is an example of vapor-l iquid equil ibrium. 
However , the distinction between gas-liquid solubil ity and vapor-liquid 
equilibrium is o ften not so clear. The equilibria set up between methane 
and propane above the critical temperature of methane and below the criti
cal temperature of propane may be c l assed as vapor-liquid equilibrium or 
as gas-liquid solubility depending on the particular range of pressure 
considered and the particular worker concerned. 

The difficulty partly stems from our inability to rigorously distinguish 
between a gas , a vapor , and a liquid ; a subj ect which has been discussed 
in numerous textbooks. We have taken a fairly liberal view in these 
volumes and have inc luded systems which may be regarded , by some workers , 
as vapor-liquid equilibria. 

UNITS AND QUANTITIES 

The solubility of gases in l iquids is of interest to a wide range of scien
tific and technological disciplines and not solely to chemistry. Therefore 
a variety of ways for reporting gas solubil ity have been used in the pri
mary literature. Sometimes , because of insufficient available information , 
it has been necessary to use several quantities in the compiled tables. 
Where poss ible , the gas solubility has been quoted as a mole fraction 
of the gaseous component in the liquid phase. The units of pressure used 
are bar , pascal , mil limeters of mercury , and atmosphere. Temperatures are 
reported in Kelvins. 

EVALUATION AND COMPILATION 

The solubility of comparatively few systems is known with sufficient accur
acy to enable a set of recommended values to be presented. This is true 
both of the measurements near atmospheric pressure and at high pressures . 
Although a considerable number o f  systems have been studied by at least 
two workers , the range of pressures and/or temperatures is often suffi
c iently different to make meaningful comparison impossible. 

Occasionally , it is not clear why two groups of workers obtained very 
different sets of results at the same temperature and pres sure , although 
both sets of results were obtained by reliable methods and are internally 
consistent. In such cases , sometimes an incorrect assessment has been given. 
There are several examples where two or more sets of data have been clas-

s i fied as tentative although the sets are mutual ly incons istent. 

Many high pressure solubil ity data hdve been published in a smoothed form. 
Such data are particularly di fficult to evaluate , and unless specifically 
discussed by the authors , the estimated error on such values can only be 
regarded as an " in formed guess ". 

XV 
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Many of the high pressure solubility data have been obtained in a more 
general study of high pressure vapor-l iquid equilibrium. In such cases a 
note is included to indicate that additional vapor-l iquid equilibrium data 
are given in the source. Since the evaluation is for the compiled data , 
it is pos sible that the solubility data are given a classi fication which is 
better than that which would be given for the complete vapor-l iquid data 
(or vice versa ) .  For example , it is difficult to determine coexisting 
liquid and vapor compositions near the critical point of a mixture using 
some widely used experimental techniques which yield accurate high pressure 
solubility data. As another example ,  conventional methods of analysis 
may give results with an expected error which would be regarded as suffi
ciently small for vapor-liquid equil ibrium data but an order of magnitude 
too large for acceptable high pressure gas-liquid solubility. 

It is occasionally possible to evaluate data on mixtures of a given sub
stance with a member of a homologous series by cons idering all the 
available data for the given substance with other members of the homologous 
series. In this study the use of such a technique has been limited. 

The estimated error is often omitted in the original article and sometimes 
the errors quoted do not cover all the variables. In order to increase the 
use fulness of the compiled tables ehtimated errors have been included even 
when absent from the original article. I f  the error on anq variable has 
been inserted by the compile� this has been noted. 

PURITY OF MATERIALS 

The purity of materials has been quoted in the compiled tables where given 
in the original publication. The solubil ity is usually more sensitive to 
impurities in the gaseous component than to liquid impurities in the liquid 
component. However ,  the most important impurities are traces of a gas dis
solved in the liquid. Inadequate degassing of the absorbing liquid is 
probably the most often overlooked serious source of error in gas solu
bility measurements. 

APPARATUS AND PROCEDURES 

In the compiled tables brief mention is made of the apparatus and procedure. 
There are several reviews on experimental methods of determining gas 
solubilities and these are given in References 1-7. 

METHODS OF EXPRESSING GAS SOLUBILITIES 

Because gas solubilities are important for many different scienti fic and 
engineering problems , they have been expressed in a great many ways : 

The Mole Fraction , x (g) 

The mole fraction solubility for a binary system is given by : 

x (g ) = 
n (g) + n (l )  

{W(g)/M(g } + W(l)/M\ITT 
here n is the number of moles of a substance ( an amount of substance ) 
W is the mass of a substance , and M is the molecular mass. To be una�igu
ous , the partial pressure of the gas (or the total pre ssure ) and the temper
ature of measurement must be specified. 

The Weight Per Cent Solubility , wt % 

For a binary system this is given by 

wt% 1 0 0  W {g ) /{W ( g )  + W ( l ) }  
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where w is the weight of substance . As jn the case of mole fraction , the 
pressure (partial or total ) and the temperature must be specified . The 
weight per cent solubility is re lated to the mole fraction solubil ity by 

X (g )  = { wt%/M (g) } 
{wt %/M (g) } + { (100 -�w� t�%� )-/� M�(� l�) �} 

The Weight Solubil ity , Cw 

The weight solubility is 
solvent when the partial 
solubility is related to 
partial pres sure by 

the number of moles of dissolved gas per gram of 
pressure of gas is 1 atmosphere . The weight 
the mole fraction solubil ity at one atmosphere 

CWM ( l )  
X ( g )  (partial pressure 1 atm) 

where M ( l )  is the molecular weight of the solvent . 

The Moles Per Unit Volume Solubility ,  � 
Often for multicomponent systems the dens ity of the liquid mixture is not 
known and the solubil ity is quoted as moles of gas per unit volume of 
liquid mixture . This is related to the mole fraction solubil ity by 

x ( g)  = 
l + n vo ( l )  

where v0 ( 1 )  is  the molar volume of the liquid component.  

The Bunsen Coefficient , a 

xvii 

The Bunsen coefficient is defined as the volume of gas reduced to 2 7 3 . 15K  
and 1 atmosphere pressure which is absorbed by  unit volume of solvent (at 
the temperature of measurement ) under a partial pres sure of 1 atmosphere . 
I f  ideal gas behavior and Henry ' s  law are as sumed to be obeyed , then 

a = ��rl 2 7 3 . 1 5 
T 

where V (g )  is the volume of gas absorbed and V ( l )  is the original ( starting) 
volume of absorbing solvent . The mole fraction solubil ity X is related to 
the Bunsen coefficient by 

x ( g1 1 atm) = 

a + 2 7�. 15 

where v0 (g )  and v0 ( 1 )  are the molar volumes of gas and solvent at a pressure 
of one atmosphere . If  the gas is ideal , 

x (g) = 

a+ 2 7 3 . 15R 
v0 ( 1 )  

Real gases do not fol low the ideal gas law and i t  i s  important t o  establ ish 
the real gas law used for calculating a in the original publ ication and to 
make the necessary adj ustments when calculating the mole fraction 
solubility. 

The Kuenen Coefficient , S 

This is the volume of gas, reduced to 2 7 3 . 15K and 1 atmosphere pressure , 
dissolved at a partial pressure of gas of 1 atmosphere by 1 gram of solvent.  
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The Ostwald Coefficient , L 

The Ostwald coefficient , L ,  is de fined as the ratio of the volume of  gas 
absorbed to the volume of the absorbing liquid , all measured at the same 
temperature : 

L = �!f� 
If the gas is ideal and Henry ' s  Law is applicable , the Ostwald coefficient 
is independent of the partial pressure of the gas . It is necessary , in 
practice , to state the temperature and total pressure for which the Ostwald 
coe fficient is measured. The mole fraction solubility , x ( g) , is re lated to 
the Ostwald coe fficient by 

x ( g)  = � RT + ll - 1  

LP (g )  L v0 ( 1 )  J 
where P is the partial pressure of gas .  The mole fraction solubility will 
be at a partial pressure of P ( g ) . ( See the following paper by E .  Wilhelm 
for a more igorous definiticn of  the Ostwald coe fficient . )  

The Absorption Coef ficient , S 

There are several " absorption coe fficients " ,  the most commonly used one 
being defined as the volume of gas , reduced to 2 7 3 . 15K and 1 atmosphere , 
absorbed per unit volume of  liquid when the total pressure is 1 atmosphere . 
S is related to the Bunsen coefficient by 

s = Cl ( 1  - p ( 1 ) } 

where P ( l } is the partial pressure of  the liquid in atmospheres .  

The Henry ' s  Law Constant 

A general ly used formulation of Henry ' s  Law may be expressed as 

P ( g )  

where KH is the Henry ' s Law constant and x ( g )  the mole fraction solubility . 
Other formulations are 

or 

where K2 and Kc are constants , C the concentration , and ( 1 )  and (g )  refer to 
the liquid and gas phases . Unfortunately , �· K2 and Kc are all sometimes 
re ferred to as Henry ' s  Law constants .  Henry ' s  Law i s  a limi�ing law but 
can sometimes be used for converting solubility data from the experimental 
pres sure to a partial gas pres sure of 1 atmosphere , provided the mole frac
tion of the gas in the liquid is smal l ,  and that the difference in pressures 
is small .  Great caution must be exercised in using Henry ' s  Law. 

The Mole Ratio, N 

The mole ratio, N ,  is defined by 

N = n ( g} /n ( l )  

Table 1 contains a presentation of  the most commonly used inter-conversions 
not already discussed. 

For gas solubilities greater than about 0 . 0 1 mole fraciton at a partial 
pressure of 1 atmosphere there are several additional factors which must 
be t�k7n into account to unambiguously report gas solubilities . Solution 
dens�t�es or the partial molar volume of gases must be known . corrections 
should be made for the possible non-ideal ity of the gas or the non
applicability of Henry ' s  Law . 
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TABLE 1 Interconversion of �ararneters used for reporting solubility 

L = a ( T/27 3 . 1 5 )  

Cw a/v p 0 6 
= 17 . 0 3 3  x 10 p�oln)

+ 7 6 0  Kh a M ( l )  
L = cw v t_,,'-'g..,a...,s.,__P ____ ----

where v0 is the molal volume of the gas in crn3rnol-l  at 0 ° C ,  p the dens ity 
of the solvent at the temperature of the measurement , psoln the density 
of the solution at the temperature of the measurement , and vt the 

3 -1 , gas 
molal volume of the gas (ern mol ) at the temperature of the rneasure�ent . 

SALT EFFECTS 

xix 

Salt effect studies have been carried out for many years . The results are 
often reported as Sechenov ( Setchenow) salt effect parameters . There appears 
to be no common agreement on the units of either the gas solubility , or the 
electrolyte concentration . 

Many of the older papers report the salt effect parameter in a for� equiva
lent to 

-3 -3 0 -3 - 3  kscc/rnol drn = ( l/ (c2;mol dm ) )  log ( (c7/rnol drn ) / (c7/mol drn ) )  

where the molar gas solubility ratio , c j /c7 , is identical to the Bunsen 
coefficient ratio , a0/a , or the Ostwald coe fficient ratio , L0 / L .  One can 
des ignate the salt effect parameters calculated from the three gas 
solubility ratios as k

�cc ' �Ica ' kscL ' respective ly ,  but they are 
identical , and kscc/dm mol describes all of them . The superzero refers 
to the solubility in the pure solvent . 

Recent statistical mechanical theories favor a molal measure of the 
e lectrolyte and gas solubility .  Some of the more recent salt effects are 
reported in the form 

-1 -1 0 -1 -1  ksrnn/kg mol = ( l/ (m2;rnol kg  ) log ( (m7;rnol kg  ) / (m7/mol kg  ) 

In this equation the m j /m7 ratio is identical to the Kuenen coefficient 
ratio , 4 j /47 , or the solvornolality ratio referenced to water , A4�/A4m• 
Thus the salt e ffect parameters k smm ' ksrns ' and ksmA4m 

are wel l  

represented b y  the ksmm/kg mol-l . 

Some experimentalists and theoreticians pre fer the gas solubility ratio as 
a mole fraction ratio , xj /x7• It appears that most calculate the mole 
fraction on the basis of the total number of ion s .  The salt e ffect 
parameters 

and 

kscx/drn3 mol-l = ( l/ (c2;mol drn-3 ) )  log ( xj /x7J 

-1  -1  0 ksrnx/kg mo l = ( l/ (m2/mol kg ) )  log ( x7;x7) 

are both in the literature , but kscx appears to be the more common . 
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The following conversions were worked out a�ong the various forms of 
the salt effect parameter from standard de finitions of rrolarity , 
molality , and mole fraction assuming the gas solubilities are s�all . 

k srnm 
k srnx 
kscc 
\'There 

<ezlmz) kscc = (ezlmz) kscrn + F1m 
kscc - F7c = (mzlez) ksrnc - F7c = (mzlez) ksrnrn 
(m2!ez) ksrnx = (mzlez) ksrnrn + Fze 
ksrnx - Fzm = (ezlmz) kscx - Fzm 

<czlmz) kscx = <ezlmz) kscc + F3m 
kscx - F3e = (mzlcz) ksrnx - F3e 

F1m (l/m2) log [(p0/p) ( 1 0 0 0  + m2M2)/lOOOJ 

F7e <mzlezl F1m 
Fzm (1/mz) log [ ( 1 0 0 0  + vm3 M3)/lOOOJ 

Fze <mzlez) Fzm 
F3m (1/mz) log [(lOOOp + (vMrMz) ez)/lOOOp0) 

F3e <mzlez) F3m 
The factors Flm' Fle' Fzm• Fze• F3m, and F3e can easily be calculated 
from aqueous electrolyte data such as weight per cent and density as 
found in Volume III of the International Critical Tables .  The values 
are small and change nearly linearly with both temperature and 
molality . The factors normal ly amount to no more than 10 to 2 0  
per cent of the value of the salt e ffect parameter . 

The symbols in the equations above are defined below :  

Component Molar 
Concentration 

- 3  e/mol drn 

Nonelectrolyte • Cp e1 
Electrolyte ez 
Solvent e3 

f.1olal 
Concentration 
m/rnol kg-l 

Mole 
Fraction 

X 
-----

• m1' m1 
• Xp x1 

mz xz 
m3 x3 

f.1olecular 
Weight 

-1 M/g mol 

The superscript 11011 re fers to the nonelectrolyte solubility in the_3 pure solven3 . The pure solvent and solution densities are p0/g ern 
and p/g ern- , respectively . They should be the densities of gas 
saturated solvent (water) and salt solution , but the gas free 
densities wil l  differ negligibly in the p0/p ratio . The nurrber of 
ions per formula of electrolyte is symbolized by v. 

Th� following table gives estimated errors i� kscc for various salt 
concentrations and a range of random errors �n the gas solubility 
measurement _1a 

Error in kscc/drn3 mol 
--�e�2-;r---------�R�a-n-d�o-rn--= E-r-ror In gas solub�l�ty f.1easurernent 

mol drn-3  

1 
0 . 1  
0 . 0 5 
0 . 0 1 

±2 % ±1% ±0 • 5%  ±0  • H ±0 • 0 5 � 

± 1 8 %  
il7 5 %  
±350 %  

±17 5 0 %  

± 9 %  
±8 7%  

±17 4!1. 
±870% 

±5% 
±4 3 %  
±8 7 %  

±4 3 5 %  

--------------

±1 . 5% 
± 9 %  

:! 1 7 %  
±an 

±J% 
±4% 
± 9 %  

±4 3 %  

a Based o n  a kscc value of 0 . 10 0 .  
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AQUAMOLAL OR SOLVOHOLAL, AMI or rn lQ) 
The term aquamolal was suggested by R, r:. Kerwin (9). The unit was first 
used in connection with D2o and H2o + D2o mixtures .  It has since been 
extended in use to other solvents . The unit represents the numbers of 
moles of solute per 5 5,51 moles of solvent . It is represented by 

ml�) /mol kg-l 
= (n1M2tw2) (w2tM0) = m.i. (M2/M0) where an amount of lt.i. of 

solute .i. is dissolved in a mass w 2  o f  solvent of molar mass M2: 1!0 is 
the molar mass o f  a reference solvent and rn.i./mol kg-l is the 
conventional molality in the reference solvent . The reference solvent 
is normally water, 

TEMPERATURE DEPENDENCE OF GAS SOLUBILITY 

In a few cases it has been found possible to fit the mole fraction 
solubility at various temperatures using an equation of the form 

ln x = A + B I (T/l OOK)  + C ln (T/lOOK)  + DT/l OOK 

It is then pos sible to write the thermodynamic functions �Gl' �Hl' �s1 
and �CP for the transfer of the gas from the vapor phase at 

1 
1 0 1 , 3 2 5  Pa partial pressure to the (hypothetical ) solution phase of 
unit mole fraction as : 

�G0 -RAT - 1 0 0  RB - RCT ln (T/1 0 0 )  - RDT2/1 0 0  1 
�Sl RA + RC ln (T/1 0 0 ) + RC + 2 RDT/100 

�H0 - 1 0 0  RB + RCT + RDT2/100 1 
�co RC + 2 RDT/1 0 0  pl 

In cases where there are solubilities at only a few temperatures it 
is convenient to use the simpler equations 

�G0 - RT ln x = A + BT 1 
in which case A = �Hl and -B = �sl 
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COHPONENTS: 

(1) Propane : c3H8 : [74-98-6] 

(2) Water: H20: [7732-18-5] 

CRITI CAL EVALUATION: 

Propane in Water 

EVALUATOR: 

Rubin Battino 
Department of Chemistry 
Wright State U niversity 
Dayton , Ohio 45435 u . s . A .  

November , 1 9 8 3  

The solubil ity of propane in water has been reported in thirteen 
papers (1-13) . The data from al l of these papers were converted to mole 
fraction solubil ities at 0.101325 MPa partial pressure of gas and fitted 
to both of the following equations : 

ln x1 = A0 + A1/T + A2 lnT + A3 T + A4t2 where T = T/100 K. (1) 

ln x1 = Bo + 81/(T/K) + B2/(T/K)2 + a3j(T/K)3 + B4/(T/K)4 (2) 

Three coef ficients were found to be quite adequate to describe the 
temperature dependence for both equations . Equation (1) was selected for 
this evaluation . The fitting process was repeated several times deleting 
those points which di f fered from the smoothed function by two standard 
deviations or more . On the basis of this criterion and examination of 
the original papers , the results of references (7-13) were not used in 
determining the final smoothing equation . The two lowest temperature 
points from reference (1) were also discarded .  The final smoothing equa
tion for the temperature range 273-347 K is : 

ln x1 = -102.044 + 144.345/T + 39.4740 lnT ( 3) 

The standard deviation for Equation 3 is 0.012 in ln x1 or about 2% in 
x1• For this  equation 10 points from reference (1) were used,  twelve "' 
from (2) , two from (3) , three from (4) , one from (5) , and two from refer
ence (6) . Smoothed mole fractions at 0.101325 MPa part ial pressure of 
gas and Ostwald coe fficients at 5 K intervals are given in Table 1. 

The eval uator has made solubility measurements for this system in 
the temperature range from 278 to 323 K to a precis ion ( standard 
deviation) for x1 of ± 0.21%. Comparison of h is unpublished results with 
the smoothed values in Table 1 show an agreement within 0.8% in the range 
293 K to 323 K and also to val ues extrapolated to as high as 373 K. H is 
values are , however,  2 to 6% higher in the temperature range from 273 to 
288 K. He suggests caution in us ing the values in Table 1 for tempera
tures be low 288 K. 

Table 2 gives the thermodynamic functions for the transfer of the 
gas from the vapor �1ase at 0.101325 MPa partial pressure of gas to the 
( hypothetisa l )  solution of unit mole fraption . With a three-term fitting 
equation �cp is independent of temperature , with the value 328 J mol - l 

1 1 
0 • • K- • Extrapolated values of �H 1 becomes pos �t�ve at about 365 K. 

Table 1. The solubil ity of propane in water at 0.101325 MPa partial 
press ure of gas . 

T/K 105x 1 L T/K 105x 1 L 

273.15 7.236 0.09001 313.15 1.865 0.02640 
278.15 5. 727 0.07255 318.15 1.689 0.02424 
283.15 4.627 0.05967 323.15 1.549 0.02253 
288.15 3.813 0.05000 328.15 1.438 0.02119 
293.15 3.200 0.04265 333.15 1. 350 0.02014 
298.15 2.732 0.03699 338.15 1. 281 0.01935 
303.15 2.370 0.03258 343.15 1.227 0.01876 
308.15 2.088 0.02913 348. 15 1.188 0.01836 
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COHPONENTS: 

(1) Propane; C3H8; [74-98-6] 

(2) Water; H2o; [7732-18-5] 

CRITICAL EVALUATION : • . .  continued 

EVALUATOR: 

Rubin Battino 
Department of Chemistry 
Wright State University 
Dayton, Ohio 45435 u.s.A. 

November, 1983 

Table 2. Thermodynamic properties for the solubility of propane in 
water. 

T/K 

273.15 
278.15 
283.15 
288.15 
293.15 
298.15 
303.15 
308.15 
313.15 
318.15 
323.15 
328.15 
333.15 
338.15 
343.15 
348.15 

References 

t:Ji�/ 
kJ mol-l 

21.65 
22.59 
23.50 
24.38 
25.23 
26.05 
26.84 
27.61 
28.35 
29.07 
29.76 
30.42 
31.06 
31.67 
32.26 
32.83 

t�H�/ t�s o I 
kJ mol-l J mof-1 

-30.37 -190.4 
-28.72 -184.5 
-27.08 -178.6 
-25.44 -172.9 
-23.80 -167.2 
-22.16 -161.7 
-20.52 -156.2 
-18.88 -150.9 
-17.24 -145.6 
-15.60 -140.4 
-13.96 -135.3 
-12.31 -130.2 
-10.67 -125.3 
- 9.03 -120.4 
- 7.39 -115.6 
- 5.75 -110.8 
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Propane in Water 

COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 74 - 9 8-6 ] 

( 2 )  Water ; H2o ;  [ 77 32 - 1 8 - 5 ] 

VARIABLES :  

T/K : 2 7 8 . 15 - 3 0 8 . 15 

P/kPa : 1 0 1 . 325  (1  atm) 

EXPERIMENTAL VALUES : 

t;oc T/K Solub�lity 1 

ORIGINAL MEASUREMENTS : 

Wen , W . -Y . ;  Hung , J . H .  

J .  Phy s . Chern . 1 9 7 0 , 7 4 , 1 70-18 0 .  

PREPARED BY : 

w .  Hayduk 

Mole Ostwald Bunsen 
s/cm 3 ( STP ) kg- 1 Fract�on 2 Coefficient2 Coef ficient2 

/1 0 s .:r l L/cm 3 cm- 3 o:/cm 3 ( STP ) cm- 3 
--

5 2 7 8 . 1 5 6 9 . 5 7 ± 0 . 1 1  5 . 7 0 9  0 . 0 7 0 9  0 . 06 95 

15  2 8 8 . 15 4 5 . 7 5 ± 0 . 0 6  3 . 6 4 5  0 . 0 4 8 2  0 . 0 4 5 5  

2 5  2 9 8 . 15 3 2 . 31 ± 0 . 0 8  2 . 6 4 0  0 . 0 3 5 2  0 . 0 3 2 0  

3 5  3 0 8 . 15 2 3 . 9 1  ± 0 . 0 7  1 . 9 5 0  0 . 0 2 6 8  0 . 0 2 0 8  

10riginal data.  

2 Calculated by  compiler assuming that authors considered gas  to  be 
ideal , and using real gas molar volumes : 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was simi lar to that 
described by Ben-Naim and Baer ( 1 ) . 
Teflon needle valves were used in 
place of  stopcocks .  

The apparatus consists of three 
main parts , a di ssolution cell of  
3 0 0  to 6 0 0  cm 3 capaci ty , a gas 
volume measuring column , and a 
manometer . 

The solvent is  degassed in the 
dissolution cel l , the gas i s  
introduced and dissolved whi le 
the liquid i s  kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dis solution of the 
gas results in the change in the 
height of a column of mercury 
which is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  l4atheson Co . S tated to be 
better than 9 9 . 9  per cent 
pure . 

2 .  Distil led from an all-Pyrex 
apparatus . Speci fic 
conductivi ty 1 . 5  x lo-6 

( ohm cm) -1 • 

ESTIMATED ERROR: 

6 T/K = ± 0 . 0 0 5  

o sl /sl = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , s .  
TPans . FaPaday So c .  1 9 6 3 ,  5 9 , 
2 7 3 5 . 

3 



4 Propane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4 - 9 8- 6 ]  

( 2 )  Water ; H20 ;  [ 7 7 3 2- 1 8 - 5 ]  

Kresheck , G .  C . ; Schneider , H . ; 
Scheraga , H .  A .  

J .  Phy s . Chem . 1 9 6 5, 6 9 ,  3 1 3 2- 4 4 . 

VARIABLES : 
T/K = 2 7 4 . 1 5 - 3 2 8 . 1 5 

P 1 /kPa = 101 . 3 2 5  

EXPERIMENTAL VALUES : 

PREPARED BY: 

H .  L .  Clever 

Temperature 

T/K 

2 7 4 . 1 5 
2 7 7 . 15 

Mol Fractiona Molarity Molality 

l0 3m1/mol kg- 1 

1 
4 

10  
15  
2 0  
2 5  

3 0  
3 5  
4 0  
4 5  
5 0  

2 7 7  . 15b 

2 8 3 . 15 
2 8 8 . 15 
2 9 3 . 1 5 
2 9 8 . 15 

7 . 2 1 5 , 7 . 24 2  
6 . 2 5 4 , 6 . 2 16 

6 . 2 4 ± 0 . 02 

4 . 7 2 9 , 4 . 7 2 6  
3 . 8 6 1 ,  3 . 8 6 0  
3 . 2 34 , 3 . 2 19 
2 . 7 4 8 ,  2 . 7 3 2  

2 9 8 . 15
b 

2 . 7 4 ± 0 . 0 1 

3 0 3 . 15  
3 0 8 . 15 
313 . 1 5 
318 . 15 
3 2 3 . 15  

2 . 3 6 2 , 2 . 3 6 2  
2 . 08 6 ,  2 . 07 3  
l .  8 8 6  
1 . 67 6 ,  1 . 6 6 8  
1 . 5 2 6 , 1 . 5 3 3  

3 2 3 . 15b 1 . 53 ± 0 . 0 1 

5 5  3 2 8 . 15 1 . 4 2 4 , 1 . 4 0 9  

3 . 4 6 ± 0 . 01 3 . 4 6 ± 0 . 0 1 

1 . 5 2 ± 0 . 01 1 . 5 3 ± 0 . 0 1 

0 . 8 4 ± 0 . 01 0 . 8 5 ± 0 . 01 

a The experimental values of the mole fraction solubility were 
provided by H .  Schneider . The last figure is not signi ficant . 

b Smoothed values from the original paper . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS : 

A known quantity of  the gas was 
introduced from a gas buret into a 
calibrated volume which contained a 
weighed quantity of water . The water 
was stirred until equilibrium was 
attained ( 3  to 4 hours ) .  The amount 
of gas in the vapor phase at equi lib
rium was determined from the propane 
partial pressure and volume of the 
vapor space . The volume was the 
difference in the empty vessel volume 
and the water volume . The amount of 
dissolved gas was obtained by differ
ence . 

( 1 )  Propane . Matheson Co . , Inc . 
9 9 . 9 2 mole per cent.  

( 2 )  Water . Laboratory distilled 
water was deioni zed prior to 
use .  

Handbook values o f  water density were 
used . The gas volume was corrected 

ESTIMATED ERROR: 

for nonideality by use of a compress- �����----------------------------� 
ibility factor ( 1 ) . At each temper- REFERENCES : 

ature the solubility was measured at 1 .  Silberberg , I .  H . ; Kuo , 
two partial pressures which ranged McKetta , J .  J .  
from 0 . 5  to 0 . 7  atm at 4 ° C  to . 2  to Pe tro l .  Engr .  1 9 5 4 ,  2 4 ,  
1 . 6  atm a t  5 0  ° C .  All solubility data 
were normalized to a partial pressure 
of 1 atm .  

P .  K . ;  

C 9 . 



Propane in Water 

COMPONENTS : 

( 1 )  Propane : c3 H8 : [ 7 4 - 9 8 - 6 ]  

( 2 )  Water : H20 :  [ 7 7 32-18- 5 ]  

VARIABLES : 

T/K = 2 7 3 . 2  - 2 9 3 . 2  
p 1 /kPa = 8 . 19 - 1 0 0 . 5 3 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Umano , S . : Nakano , Y .  

K ogyo  K agaku Zas s hi 1 9 5 8 ,  6 1 , 
5 3 6- 4 4 .  

PREPARED BY : 
H .  L .  Clever 

Temperature 
t/ ° C  T/K 

Total Pressure Propane Partial Mol Fraction 
p/atm Pressure , p 1/atm 10 5.x l 

0 2 7 3 . 2  0 . 1 0 3 5  
0 . 3 0 0 9  
0 . 4 9 8 2  
0 . 6 9 5 6  
0 . 9 9 8 2  

5 2 7 8 . 2  0 . 1 0 4 8  
0 . 3 0 2 2  
0 . 5 0 0 8  
0 . 6 9 6 9  
l .  0 0 0 8  

10  2 8 3 . 2  0 . 109 0 
0 . 3 0 6 4  
0 . 5 0 3 8  
0 . 7 011 
l.  0037  

1 5  2 8 8 . 2  0 . 1 0 6 0  
0 . 3 0 3 3  
0 . 5007  
0 . 6 9 7 4  
l .  0 0 0 0  

2 0  2 9 3 . 2  0 . 1 0 3 9  
0 . 3 0 1 3  
0 . 4 9 8 1  
0 . 6 9 55 
0 . 9 9 8 1  

AUXILIARY 

METHOD/APPARATUS /PROCEDURE : 

The apparatus consists of a gas 
reservoir,  a manometer-buret system , 
a thermostated mixing cell , and a 
solvent reservoir . The apparatus is 
constructed of glass and vinyl chlor
ide tubing . A gasoline insoluble type 
stopcock grease is us ed . 

The apparatus is evacuated , then 
filled with the solute gas to condi-
tion the surface , vinyl chloride 
tubing , and stockcock grease . The 
solvent is degassed by boiling under 
reduced pressure in the solvent 
reservoir . The solvent is transferred 

0 . 9 9 7 4 7  0 . 4 4 1 0  
0 . 2 9 4 8  l .  5 7 9 5  
0 . 4 9 2 2  3 . 1 7 7 7  
0 . 6 8 9 6  4 . 6 8 7 3  
0 . 9 9 2 2  6 . 7 9 3 9  

0 . 0 9 6 0 1  0 . 4 7 5 5  
0 . 2 9 3 6  l .  5 0 5 9  
0 . 4 9 2 2  2 . 56 6 3  
0 . 68 8 3  3 . 5 1 2 3  
0 . 9 9 2 2  5 . 2 5 9 7  

0 . 09 6 9 0  0 . 3 0 7 8  
0 . 2 9 4 3  1 . 19 7 9  
0 . 4 9 16 2 . 0 4 9 3  
0 . 6 8 8 0  3 . 04 8 7  
0 . 9 9 1 6  4 . 2 2 0 4  

0 . 0 8 9 1 4  0 . 2 6 8 6  
0 . 2 8 6 5  0 .  9 0 7 7  
0 . 4 8 3 9  l .  6 6 9 1  
0 . 6 8 0 5  2 . 38 5 3  
0 . 9 8 3 2  3 . 4 9 0 2  

0 . 0 8 0 8 7  0 . 13 0 9  
0 . 27 8 2  0 . 8 0 1 8  
0 . 4 7 51 l .  3 9 0 8  
0 . 6 7 2 4  l .  9 9 4 3  
0 . 97 5 0  3 . 0 7 4 9  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane . Oakford Gas and 
Appliance Co . S tated to be 
greater than 99 mol percent 
purity . The impurity is higher 
molecular weight hydrocarbons . 

( 2 )  Water . 

ESTIMATED ERROR: 

5 

to the evacuated mixing cell , the gas 
added to the pressure of the measure- �RE�F�E�RE�N�CE�'S�:----------------------------� 
ment . The mixing cell is shaken until  
equilibrium is attained . 



6 Propane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] Barone , G . ; Crescenzi , V . ; 
( 2 )  Wate r ;  H20 ;  [ 77 3 2-18-5 ]  

VARIABLES :  
T/K : 2 9 8 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K 

29 8 . 15 

Solubility 1 
s/m mol dm- 3 

1 . 50 

Mole 
Fraction 2 
/10 5.1: 1 

2 .  7 1  

Pi spi sa , B . ; Quadrifoglio , F .  

J .  Maaromo Z .  Chem . 1 9 6 6 , 1 ,  76 1-77 1 . 

PREPARED BY : 

w .  Hayduk 

Ostwald 
Coe fficient 2 
L/cm 3 cm- 3 

0 . 0 3 6 1  

Bunsen 
Coefficient 2 
a/cm 3 ( STP) cm- 3 atm- 1 

0 . 0 3 2 9  

1 0riginal data reported a s  mi l limoles of gas per liter water at gas 
parti al pres sure of 1 0 1 . 325  kPa . 

2Calculated by compiler using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A method uti lizing · a  gas chromato
graphic analysis of saturated water 
was used . A volume of 4 cm 3 of 
water was saturated at constant 
temperature in a 20 -cm 3 gas-washing 
bottle by means of a sintered glass 
bubbler . The top was sealed wi th 
a rubber stopper through which a 
hypodermic needle was inserted as a 
vent . Equi libration was continued 
for 1 hr . Samples of 0 . 20 cm 3 were 
withdrawn by syringe and passed 
through a stripper where they were 
contacted with carrier gas , then 
through a CaC 12 tube and finally to 
a gas chromatograph for analysis . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Riviera , Turin , I taly . 
Specified as chromatographically 
pure . 

2 .  Not specified . 

ESTIMATED ERROR: 

T/K = 0 . 0 2 
o s /s = 0 . 0 4 ( authors ) 

REFERENCES : 



Propane in Water 

COMPONENTS : 

( 1 )  Propane � c 3H8 � [ 74 -9 8 -6 ] 

( 2 )  Nate r �  H20 �  [ 7 7 3 2 -18-5 J 

VARIABLES : 
T/K : 2 8 5 . 4 5 - 34 7 . 25 

P/kPa : . 1 0 1 . 32 5  

EXPERIMENTAL VALUES : 

t/°C T/K 

ORIGINAL MEASUREMENTS : 

Morri son , T . J . � Billett , F .  

J .  Chern . So c .  1 9 5 2 ,  3 8 1 9 -3 8 2 2 . 

PREPARED BY : 

t'l . Hayduk 

Mole Ostwald Bunsen Solubility 1  
s/cm 3 (STP) kg- 1 Fraction2 Coefficient2 Coefficient 2 

/10 5$1 L/cm 3cm- 3 a./ em 3 ( STP) em- 3 
--

1 2 . 3  2 8 5 . 4 5  5 0 . 7 0 4 . 1 5  0 . 0 5 2 9  0 . 0 5 0 5  
1 5 . 5  2 8 8 . 6 5  4 5 . 3 9 3 . 7 2  0 . 0 4 7 9  0 . 0 4 5 2  
2 1 . 5  2 9 4 . 6 5  37 . 0 7 3 . 0 3 0 . 0 3 9 9  0 . 0 3 6 8  
22 . 8  2 9 5 . 9 5  35 . 6 5  2 . 9 1 0 . 03 8 5  0 . 0 3 5 4  
2 5 . 5  2 9 8 . 6 5 32 . 5 8  2 . 6 6  0 . 0 3 5 5  0 . 0 3 2 3  
2 6 . 0  2 9 9 . 15 3 2 . 2 1 2 . 6 3  0 . 0 3 5 2  0 . 0319  
3 1 . 5  304 . 6 5  2 8 . 25 2 . 3 1 0 . 03 1 4  0 . 0 2 7 9  
4 0 . 3  313 . 45 2 2 . 86  1 .  8 6 3  0 . 02 6 0  0 . 02 2 5  
4 9 . 0  3 2 2 . 1 5 19 . 5 0  1 . 5 8 7  0 . 0 2 2 7  0 . 0 1 9 1  
5 9 . 0  3 3 2 . 15 16 . 9 4 1 . 37 7  0 . 0 2 0 3  0 . 0 1 6 5  
6 4 . 5  3 3 7 . 6 5  16 . 0 3 1 . 3 0 1  0 . 0 1 9 4  0 . 0 1 5 5  
74 . 1  3 4 7 . 25 14 . 5 5 1 . 18 1  0 . 0 1 8 0  0 . 0140  

1 0riginal data expressed as cm 3 ( STP) per  1 0 0 0  g wate r at  total pressure 
of 1 0 1 . 32 5  kPa ( 1  atm) • Smoothing equation given by authors ( re f .  1 
be low) : log1 0 s = -99 . 6 29 + 5 4 4 5/ (T/K ) + 33 . 5 0  log1 0 ( T/K ) . 

2Calculated by compi ler as suming that authors considered gas to be 
ideal , and using real gas molar volumes : 

x 1 = s T ( l 8 . 0 16 ) [ 2 7 3 . 15 ( 1 0 00 ) Vt J - 1 �  Vt/crn 3rnol- 1 at T.  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The equipment consisted of a 
solvent degassing system , an 
absorption spiral and a gas 
buret for measuring the gas 
volume . Degassed solvent was 
al lowed to flow down the 
absorption spiral conta�n�ng the 
gas , saturated with solvent vapor , 
at a total pre ssure of one 
atmosphere . The volume of gas 
absorbed was measured by me ans of 
the attached buret system . 
Detai ls were previous ly described 
( 2 )  • 

SOURCE AND PURITY OF MATERIALS : 

1 .  Prepared from Grignard 
reagent . Puri ty not 
speci fied . 

2 .  Degassed . No addi tional 
detai ls given . 

ESTIMATED ERROR: 

o T/K = 0 . 0 2 

o s/s = 0 . 0 1 ( compiler) 

REFERENCES : 

1 .  Morri son , T . J .  
J .  Ch ern . Soc .  1 95 2 ,  3 8 1 4 . 

2 .  Morri son , T . J .  
J .  Chern . Soc . 194 8 ,  2 0 3 3 . 

7 



8 Propane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Propane ; c3H8 ; [ 74 -9 8-6 ] 

( 2 )  Water ; H2o ;  [ 7 7 3 2-18-5 ] 

VARIABLES :  

T/k : 2 9 2 . 9 5 ,  302 . 95 

P/kPa :  1 0 1 . 325  

EXPERIMENTAL VALUES : 

Mole 

Claussen , W . F . ; Polglase , M . F .  

J .  Am . Chern . Soc . 1 9 5 2 , 7 4 ,  
4 8 1 7 -4 8 19 . 

PREPARED BY : 

H .  Hayduk 

Ostwald Bunsen t l; oc T/K 
Fraction 2 Coe fficient 2 Coe fficient 1 

/10 5x1 L/cm 3 cm:- 3 a/cm 3 ( STP) cm- 3 atm- 1  
---

19 . 8  29 2 . 9 5 3 . 25 0 . 0 4 2 5  0 . 0 39 5 , 0 . 0 39 5 , 
0 . 0 39 2 ,  0 . 0 3 9 4 , 

( 0 . 0 3 9 4 3 ) 3 
29 . 8  3 0 2 . 9 5 2 . 38 0 . 0 3 2 2  0 . 0 2 8 8 , 0 . 02 89 

( 0 . 0 2 8 8 5 )  3 

1 0riginal data reported as the Bunsen coefficients . 

2Calculated by compiler using the average value of the 
Bunsen coe fficients and real gas molar volume s .  

3Average value o f  Bunsen coe fficients . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

0 . 0 3 9 7  
0 . 0 3 9 3  

The gas solubility was determined 
by a micro combustion technique . 
I t  involved stripping the gas from 
a saturated water solution with 
oxygen ,  catalytically oxidi zing 
the hydrocarbon and then adsorbing 
and weighing the carbon dioxide 
produced .  Gas was bubbled through 
the water via a sintered glass 
disc unti l saturated . The train 
for analysis consi sted of an 
oxygen tank , pressure regulators , 
mercury manometer , preheater , 
absorption tube containing 

1 .  Ohio Chemical Co . ,  specified 
as 9 9  per cent pure . 

ascari te and anhydrone , aerator , 
combustion tube containing copper 
oxide at 9 7 3  K ,  weighing tubes 
containing ascarite and anhydrone , 
and finally the Mari ette flask . 
Further detai ls are given in 
the paper . 

2 .  Doubly di sti lled . 

ESTIMATED ERROR: 

o T/K = 0 . 1  
oa/a = 0 . 0 1 

( estimated by compiler) 
REFERENCES : 



Propane in Water 
COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] 

( 2 )  Water ;  H20 ;  [ 7 732-18-5 ]  

VARIABLES :  

T/K : 29 8 . 15 

P/kPa : 10 1 . 3 2 5  

EXPERIMENTAL VALUES : 

Solubilit¥1 Mole 
s/mmol dm- Fraction 2 

/10 5x1 

T/K 

29 8 . 15 1 . 4 4 2 . 6 0  

Yano , T . ; Suetaka , T . ;  
Umehara , T . ;  Horiuchi ,A.  

Kagaku Kogaku 1 9 7 4 , 3 8 ,  3 2 0 - 3 2 3 .  

P REPARED BY : 

w .  Hayduk 

Ostwald Bunsen 
Coefficient 2 Coefficient2 
L/cm 3 cm- 3 a/cm 3 ( STP ) cm- 3 atm- 1 

0 . 0 3 4 7  0 . 0 316  

1 original data reported as 10 3 (mol)  dm- 3 at  a gas partial pressure 
of 101 . 325  kPa . 

2 Calculated by compi ler using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The method involved the 
measurement of the change in 
volume of a vapor-saturated gas 
in contact with stirred , initially 
deaerated water in an absorption 
flask . The pressure within the 
ce ll was adj usted to be 
e ssentially atmospheric pressure . 

Detai ls  are given in  ref .  1 .  

SOURCE AND PURITY OF MATERIALS : 

1 .  Specified minimum purity 
of 9 9 . 5  per cent . 

2 .  Disti l led . 

ESTIMATED ERROR: 

os/s = 0 . 0 1  ( authors )  

REFERENCES : 

1 .  Yano , T . ; Suetaka , T . ;  
Umehara , T .  

Nippo n  Kaga ku Kaishi  �' 

1 1 , 2 19 4 . 
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1 0  Propane in  Water 
COMPONENTS : 

( 1 )  Propane : c
3

H
8

: [ 7 4 - 9 8-6 ] 

( 2 )  Wate r ;  H
2

o ;  [ 7 7 3 2 - 1 8 - 5 ] 

ORIGINAL MEASUREMENTS : 

Wetlaufer , D . B . : Malik , S . D . : 
Stoller , L . ; Coffi n ,  R . L .  

J .  Am . Chern . Soa . 1 9 6 4 , 8 6 , 
5 0 8 - 5 1 4 . 

VARIABLES : PREPARED BY : 

T/K : 2 7 8 . 1 5 - 3 1 8 - 1 5  

P/kPa : 1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K Solubility 1 Mole 
s/rnmol dm- 3 Fraction 2 

/ 1 0 5 x 1 

2 7 8 . 15 3 . 14 5 . 6 6  
2 9 8 . 15 1 . 4 7  2 . 6 6 
3 1 8 . 15 0 . 9 5  1 .  7 3  

W .  Hayduk , C . L .  Young 

Ostwald 
Coefficient 2 

L/cm 3 cm- 3 

0 . 0 7 0 2  
0 . 0 3 5 4  
0 . 0 2 0 8  

Bunsen 
Coefficient 2 

a/cm 3 ( STP) cm- 3 atm- 1  

0 . 0 6 8 9  
0 . 0 3 2 2  
0 . 0 2 4 4  

1 0riginal data reported as mi llimoles per litre at a gas partial 
pressure of 1 0 1 . 3 2 5  kPa . 

2Calculated by compi ler using real gas molar volumes .  

3No correction was made for the amount of gas retained by 
the solvent during extraction , estimated by the authors to be 
1 - 1 . 5  per cent : hence the results are expected to be too 
low by that amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A modi fied Van S lyke-Nei l l  
manometric blood gas apparatus , 
fitted with a magnetic sti rrer 
was used . The solvent was 
saturated with gas ; then a sample 
was transferred to the Van S lyke 
extraction chamber for gas 
desorptinn and volume measurement . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Instrument 
grade . Minimum specified 
purity 9 9 . 5  per cent . 

2 .  Disti lled . 

ESTIMATED ERROR: 

REFERENCES :  

o T/K = 0 . 0 5  

os/s = 0 . 0 2  ( authors ) 3 



Propane in  Water 1 1  
COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane : c 3H8 : [ 7 4-9 8-6 ] 

( 2 )  Water ;  H20 :  [ 7 732 -18-5 ] 

McAuliffe , C .  

J .  Phy s . Chern . 19 6 6 , 7 0 ,  1267-12 7 5 . 

Na ture , 1 9 6 3 ,  2 0 0 , 109 2-1 09 3 .  

VARIABLES : P REPARED BY : 

T/K : 29 8 . 15 W. Hayduk 
P/kPa : 10 1 . 325  

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 15 

Solubility1 
s/g ( l0 6g water) - 1 

6 2 . 4  

Mole 
Fraction2 

/10 5x1 

2 . 6 0  

1 0riginal data at 1 atm total pressure . 

Ostwald 
Coefficient2 
L/cm 3cm- 3 

0 . 0 3 4 6  

Bunsen 
Coe fficient 2 
a/cm 3 ( STP ) cm- 3 atm- 1 

0 . 0 3 1 6  

2Calcu1ated b y  compi ler correcting for vapor pressure of water . 

The same data appear in both sources . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

PB-B 

The equipment consisted of a gas 
reservoir ,  contacting bottle , 
stripping column and a gas 
chromatographic analy�er .  A rubber 
balloon maintained at essentially 
atmospheric pre ssure served as the 
gas reservoir which was connected 
to a bottle parti ally filled  with 
the water solvent . Equi librium 
was estab lished by hand shaking 
for 5 to 10 min after which the 
mixture was allowed to stand for 
phase separation . The solubility 
was determined by injection of 
the gas-saturated water solution 
into a stripping column supplied 
with helium .  The quantity o f  gas 
was determined by a gas 
chromatograph equipped with a 
hydrogen-flame ioni zation 
detector . 

1 .  Phi llips Petroleum Co . of 
minimum specified puri ty 9 9 . 0% .  

2 .  Di sti lled . 

ESTIMATED ERROR: 

o T/K = 1 . 5  

o s/s = 0 . 0 4 ( author) 

REFERENCES : 



1 2  Propane in Water 
COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4 - 9 8 -6 ] 

( 2 )  Water ; H
2o ;  [ 7 732-18-5 ] 

Wi shnia , A .  

J .  Phy s . Chern.  196 3 ,  6 7 , 2 07 9 -
2 0 8 2 . 

VARIABLES : PREPARED BY : 

T/K : 2 8 8 . 15-30 8 . 15 

P/kPa : 1 0 1 . 3 2 5  W .  Hayduk 

EXPERIMENTAL VALUES : 

T/K Solubility 1 
s/mMol (kg} - 1  

Mol 
Fraction 1 

/10 5Xl 

2 8 8 . 15 
2 9 3 . 15 
2 9 8 . 15 
3 0 3 . 15 
3 0 8 . 15 

2 . 3 0  
1 . 89 
1 . 6 2 
1 . 3 9 
1 . 1 8 

4 . 14 
3 . 4 0  
2 . 9 2  
2 . 50 
2 . 1 3 

1 Values read from a graph of ( log) s versus T- 1 by compi ler and 
calculated as mol fraction . No numerical data given . Values 
are s and not log s as indicated on axi s .  

Solubi lities o f  propane and butane in aqueous sodium dodecyl 
sulfate ( SDS} solutions also given in graphical form but could 
not be read with sufficient accuracy to warrant listing here . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The solubility was determined at 
pres sures from 0 . 15 to 0 . 7  atm and 
extrapolated to the comparable 
solubi lity for a gas partial 
pressure of 1 atm . 

An all-glass apparatus was used 
which consi sted of a ca librated 
liquid contactor , 10 cm 3 in volume 
and a 5-10 cm 3 gas storage tube . 
The water was deaerated in the 
contactor under vacuum . The 
pres sure was measured with a 
manometer . The initial and final 
gas pressures and volumes ,  together 
with the compressibilities were 
used to compute the molal 
solubilities . At the sub-at:Irospheric 
pressures used , Henry ' s  law was 
obeyed . The quantity of water 
charged was determined by weight . 

Detai ls of experimental method 
are given in ( 1 }  . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phi llips Petroleum ,  research 
grade . Purity not speci fied . 

2 .  Deaerated . 

ESTIMATED ERROR: 

o T/K = 0 . 01 ( author) 
o s/s = 0 . 0 8 ( compi ler) 

REFERENCES : 

1 .  Wishnia , A .  

Pro a .  Na t Z .  Aaad.  S a i  . •  Bioahem 
19 6 2 ,  4 8 ,  2 2 0 0 . 



Propane in  Water 
COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4- 9 8 - 6 ] 

( 2 )  Water ; H2o ;  [ 77 32-18 - 5 ]  

VARIABLES : 
T/K = 27 3 ,  2 8 3  

p1 /kPa = 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Namiot , A .  Yu . 

Z h .  S truk t .  K him . 1 9 6 1 ,  2, 4 08-17 . 

* J .  S trua t .  Chern . (Eng Z.. Tran s  Z.. ) 
1 9 6 1 ,  2 ,  3 8 1- 9 . 

PREPARED BY : 

H .  L .  Clever 

Temperature Henry ' s  
Constant 
K/atm 

Mol Fraction at 
One Atm (Compiler) 

10 5x1 

0 

10  

27 3 . 1 5 

2 8 3 . 15 

1 3 8 0 0  

2 1 4 0 0  

7 . 2 5 

4 . 6 7 

Henry ' s  constant , K /atm = (p 1 /atmJ !x1 • 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

No experimental details are given. 

The paper does not make clear 
whether these are new experimental 
data or literature values . 

The paper does contain literature 
values of the partial molar volume 
of the gas in water and other 
thermodynamic information . 

SOURCE AND PURITY OF MATERIALS : 

No experimental details are given . 

ESTIMATED ERROR: 

REFERENCES : 

1 3  



14  Propane in Water 
COMPONENTS : 

( 1 )  Propane ; c 3H
8

; [ 74 - 9 8-6 ] 

( 2 )  Wate r ;  H2o ;  [ 7 732-18-5 ] 

VARIABLES : 

T/K = 2 9 8 . 15 

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 15 

Partition 
coefficient 1 
k/cm 3cm- 3 

2 1 

2 9  

1 0riginal data 

Ostwald 
coefficient2 
L/cm 3 cm- 3 

0 . 0 3 4 5  

ORIGINAL MEASUREMENTS : 

Rudakov , E . S . ;  Lutsyk , A . I .  
Z h .  Fiz . Khim . , 1 9 7 9 , 5 3 , 12 9 8- 1 30 0 .  

Russ .  J .  Phy s .  Chern . , 1 9 7 9 , 5 3 ,  
7 31 - 7 3 3 . 

PREPARED BY : 

Bunsen 
coefficient2 

E . S .  Rudakov 
W .  Hayduk 

Mole 
fraction 2 

a/cm 3 ( �TP) cm- 3 atm- 1 10 5x 1 

0 . 0 3 1 4  2 . 5 8 

20stwald and Bunsen coefficients and mole fraction for 1 0 1 . 325  kPa 
calculated by compilers on basis that partition coefficient is equivalent 
to the inverse of the Ostwald coefficient and assuming that Henry ' s  law 
appl ie s .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Gas chromatographic method used to 
evaluate partition coe fficients . 
Reactor containing gas and water 
mechanically shaken .  
After phase separation a measured 
volume of gas introduced into 
carrier gas for analysi s .  An 
equal volume of solution placed 
into a gas stripping cell for 
complete stripping of the propane 
by the carrier gas . The ratio 
of areas under the propane peaks 
used to determine the solubil ity . 
Actual equilibrium pressure not 
speci fied . 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not specified . 

ESTIMATED ERROR: 

REFERENCES : 

ok/k = o . 1o 

( authors )  



Propane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 )  Propane : c3H 8 : [ 7 4-98-6 ] Lebeau , P .  

( 2 }  Water, Benzene, Ethanol , 
Diethylether , Chloroform, 
Turpentine 

Compt .  Rend. 1905 , 1 4 0 ,  1454-6 and 
1572 . 

VARIABLES : 

T/K = 290 . 8  - 2 94 . 8  
p/kPa = 100 . 4  - 100 . 9  

Bu t t .  Soa .  Ch im . [ J ] 1905 ,  J J , 
1137-9 .  

PREPARED BY : 

H. L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Press urea 

p /mmHg 

Water: 
17 . 8  

[ 7 732-18- 5 ]  
753  

[ 7 1-4 3 - 2 ]  Benzene: C6H60:  
21 . 5  294 . 7  
E thanol:  c2H 60: 
16 . 6  290 . 8  

7 5 7  
[ 64-1 7 - 5 ]  

7 5 4  

Solubil ity 
Volume propane/100 Volumes 

Solvent 

6 . 5  

1452 

790 
1 , 1 ' -0xybisethane or diethylether: C4H 1 0o: [ 60-29-7]  
16 . 6  290 . 8  7 5 7  926 
Chloroform or trichloromethane: CHC1 3 : [ 67-66-3 ] 
21 . 6  294 . 8  757  1299  
Oil  of turpentine 
17 . 7  290 . 9  7 5 7  1587 

a Not clear whether this is total pressure or propane 
partial pressure . It is probably total pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Details not given . 

The data are reported in both 
papers . 

SOURCE AND PURITY OF MATERIALS : 

( 1 }  Propane . Prepared by author 
from carefully purified 
propyl iodide by reaction 
with sodium in liquid ammonia . 
Melting point / ° C  = -195 
Boiling point / ° C  = -44 . 5  
Critical temperature/ ° C  = 102 . 

( 2 }  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES :  

# 

1 5  



1 6  Butane in  Water 

COHPONENTS : EVALUATOR : 

( 1 )  n-Butane ; C4H 1 0 :  [ 106-97-8] 

( 2 )  Water ; H 20;  [ 7 732-18-5 ]  

CRITICAL EVALUATION : 

Rubin Battino 
Department of Chemistry 
Wright State University 
Dayton, Ohio 45435 u . s . A . 

November ,  1 9 8 3  

The solubil ity o f  n-butane in water at approximately atmospheric 
pressure has been reported in sixteen papers ( 1-16 ) ,  but only the data 
from eight papers ( 1-8 ) were used for the final smoothing equation for 
this system . After the data from all of the papers were converted to 
mole fraction solubi lities at 0 . 101325 MPa partial pressure , they were 
fitted by the following equation : 

ln x 1 = A0 + A 1 / T  + A2 lnT + A 3 T + A 4 T2 ·where T = T/ 100 K .  ( 1 )  

F i tting to a polynomial in the reciprocal of the Kelvin temperature gave 
no signi ficant improvement over equation ( 1 )  for the same number of 
terms . Furthermore, the use of more than three terms gave no signi ficant 
reduction in the standard deviation of the fit . The fitting process was 
repeated several times,  deleting in each instance those points which 
deviated by about two standard deviations or more from the smoothed line . 
Al so, a knowledge of the original papers and experimental methods used 
were cons idered in making the decision about which points or whose work 
to delete . The smoothing equation which follows was based on four data 
points from reference ( 1 ) , ten from ( 2 ) ,  twelve from ( 3 ) ,  two from { 4 ) , 
five from ( 5 ) ,  five from ( 6 ) ,  five from ( 7 )  ( extrapolated to 0 . 101325 
MPa ) ,  and two from re ference ( 8 ) . 

ln :x:
1 

= -102 . 029 + 146 . 040/ T + 38 . 7 599 lnT ( 2 )  

The standard deviation in ln :x:1 was 0 . 026 and in :x: 1 about 2 . 6% .  The 
smoothed data were available for the range from 273  to 349 K .  

Smoothed values obtained from Equation { 2 )  for the mole fraction at 
0 . 10 1 3 2 5  MPa partial pressure of gas and the Ostwald coef ficient are 
presented at 5 K intervals in Table 1 .  Also given in this table are the 
thermodynamic functions for the transfer of the gas from the vapor phase 
at 0 . 101325 MPa partial pres sure of gas to the ( hypothetical ) solution of 
unit mole fraction. Taking appropriate derivatives of equation ( 2 )  gave a 
constant value of  6Cp

1 
of 3 22 J mol- l K- 1 . 

Table 1 .  The solubil ity and thermodynamic properties for the solubility 
of n-butane in water at 0 . 101325 MPa partial pressure of gas . 

T /K lQ S:x; L 6G 'l./ Mi i /  MH / 
1 kJ mol- l kJ mol- l J mol- l K- 1 

273 . 1 5 6 . 666 0 . 08293 21 . 84 - 33 . 40 -202 . 2  
278 . 1 5 5 . 150 0 . 06525  22 . 8 3  -31 . 79 -19 6 . 4  
283 . 15 4 . 065 0 . 05 241 23 . so - 30 . 1 7 -190 . 6  
288 . 1 5 3 . 274 0 . 04293  24 . 74 -28 . 56 -185 . 0  
293 . 1 5 2 . 687 0 . 03 581 25 . 65 - 26 . 95 -179 . 4  
298 . 15 2 . 244 0 . 03039  26 . 54 -2 5 . 34 -174 . 0  
303 . 1 5 1 . 906 0 . 02621 27 . 39 -23 . 73 -168 . 6  
308 . 15 1 . 645  0 . 02295  28 . 22 -2 2 . 12 -16 3 . 4  
3 13 . 15 1 . 440 0 . 02038 29 . 03 -20 . 51 -158 . 2  
318 . 15 1 . 278 0 . 01835 29 . 80 -18 . 89 -1 5 3 . 1  
3 23 . 15 1 . 150 0 . 01673 30 . 56 - 17 . 28 -148 . 0  
328 . 1 5 1 . 047 0 . 01543 31 . 28 -1 5 . 67  -143 . 1  
3 3 3 . 15 0 . 965 0 . 01440 31 . 99 -14 . 06 -138 . 2  
3 38 . 1 5 0 . 899  0 . 01358  32 . 67 -12 . 45 -1 3 3 . 4  
3 43 . 15 0 . 847 0 . 01294 33 . 32 - 10 . 84 -128 . 7  
348 . 1 5 0 . 805 0 . 01 244 3 3 . 9 5  -9 . 23 -124 . 0  
3 5 3 . 1 5 o .  772  0 . 01207 34 . 56 -7 . 62 -119 . 4  



Butane i n  Water 

COHPONENTS : 

( 1 )  n-Butane ; C .,H l o :  [ 10 6 -9 7 -8 ] 

{ 2 ) Water; H 2 0 ;  [ 7 7 32-18-5 ) 

CRITICAL EVALUATION: • • .  continued 
References 

EVALUATOR: 

Rubin Battino 
Department of Chemi stry 
Wright State Universi ty 
Dayton , Ohio 4 5 4 3 5  U . S .A.  

November ,  1 9 8 3  

1 .  Wen ,  W . -Y . ; Hung , J . H . , J .  Phy s .  Chern . 1 9 7 0 , 7 4 ,  1 7 0 -8 0 .  

2 .  Kresheck , G . C . ; Schneider , H . ; Scheraga , H . A . , J .  Phy s .  Chern.  
1 9 6 5 , 6 9 , 3132-4 4 .  

3 .  Morri son , T . J . ; Billett , F . , J .  Chern . So a .  1952 , 3 8 1 9 -2 2 .  

4 .  Claussen , W . F . ; Polglase , M . F . , J .  Am . Chern.  S o a .  1 9 5 2 , 7 4 ,  
4 817-9 . 

5 .  Ben-Naim , A . ; Wil f ,  J . ; Yaacobi , M . , J .  Phy s .  Chern . 1 9 7 3 , ? 7 ,  
95-102 . 

6 .  Rice , P . A . ; Gale , R . P . ; Barduhn , A . J . , J .  Chern.  Eng . Data 1 9 76 , 
2 1 , 2 0 4 -6 . 

7 .  Umana , S . ; Nakano , Y . , Kogyo Kagaku Zas s hi ) 9 5 8 , 6 1 ,  5 36-4 4 .  

8 .  Wetlaufe r ,  D . B . ; Malik , S . K . ; Stoller , L . ; Coffin , R . L . , J .  Am . 
Chern . Soa . 1 96 4 ,  8 6 , 5 0 8 -14 . 

9 .  Moudgi l ,  B . M . ; Somasundaran , P . ; Lin , I . J . , Rev . Sa i .  Ins trum . 
1 9 7 4 , 4 5 ,  4 0 6 - 9 . 

10 . Denton , W . H . ; Smith , M . J . S . ;  Klaschka , J . T . ; Forgan , R .  e t  al . , 
Fourth Int .  Symp. Fre s h  Wa ter Sea 1 9 7 3 , 3 ,  2 9 1- 3 11 . 

11 . Nami o t ,  A . , Yu . , Zh . S tru k t .  Khim . 1 96 1 ,  2 ,  4 0 8 -1 7 . J .  S truat . 
Chern . (Eng Z.  Trans Z. J 1 9 6 1 ,  2 ,  3 8 1� 
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16 . Lebeau , P . , Bu Z Z .  A aad . Roy . B e Zg .  19 0 8 , 3 0 0 - 4 . 
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1 8  Butane i n  Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4
H10 : [ 10 6 - 9 7 - 8 ] Wen ,  W . -Y . ;  Hung , J . H .  

( 2 )  Water:  H 20 :  [ 7 7 3 2-18-5 ] J .  Phy s . Chern . 1 9 7 0 , 74 , 170-18 0 .  

VARIABLES : PREPARED BY : 

T/K : 2 7 8 . 15-3 0 8 . 15 w .  Hayduk 
P/kPa : 101 . 32 5  ( 1  atm) 

EXPERIMENTAL VALUE S : 

t/ °C Mole Ostwald Bunsen T/K Solubi lity 1 
s/cm 3 ( STP) kg- 1 Fraction2 Coefficient 2 Coefficient 2 

/105x1 L/cm 3 cm- 3 a/em 3 ( STP) em- 3 --
5 278 . 15 6 2 . 00  ± 0 . 10 5 . 19 4  0 . 0 6 3 1  0 . 06 1 8  

1 5  2 8 8 . 15 3 9 . 20 ± 0 . 05 3 . 26 7  0 . 04 1 3  0 . 0 3 8 8  

2 5  2 9 8 . 15 2 6 . 34 ± 0 . 06 2 . 1 8 6  0 . 0 2 8 7  0 . 0 2 5 9  

3 5  3 0 8 . 15 1 9 . 2 7 ± 0 . 06 1 . 59 4  0 . 0 2 16 0 . 0 1 8 9  

1 0riginal data . 

2 Calculated by compiler assuming authors considered gas to be ideal , 
and using real gas molar volumes : 

x1 = ( 1 8 . 016 ) s T [ 27 3 . 1 5 ( 10 0 0 ) Vt J
- 1; Vt/cm 3mol - 1 at T. 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 )  • 
Teflon needle valves were used in 
place of stopcocks .  

The apparatus consists o f  three 
main parts , a dissolution ce l l  of 
300 to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is degassed in the 
dissolution ce l l , the gas is 
introduced and dissolved while the 
liquid i s  kept stirred by a 
magentic stirrer immersed in the 
water bath . Dissolution of the 
gas results in the change in the 
height of a column of mercury 
which is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Stated to be 
better than 9 9 . 9  per cent 
pure . 

2 .  Distilled from an all-Pyrex 
apparatus . Specific 
conductivity 1 . 5  x lo-6 

( ohm cm) -1 • 

ESTIMATED ERROR: 

o T/K = ± 0 . 0 0 5  

os l/s l = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Bae r ,  s .  
Trans . Faraday Soa .  1 9 6 3 ,  5 9 ,  
2 735 . 



COMPONENTS : 

( 1 ) Butane : c4H10 : [ 10 6 - 9 7 - 8 ] 

( 2 )  Water : H20 :  [ 7 7 3 2-18 - 5 ]  

VARIABLES : 
T/K = 2 9 8 . 1 5 

p 1 /kPa = 101 . 3 2 5  

EXPERIMENTAL VALUES : 

Butane in Water 
ORIGINAL MEASUREMENTS : 

Moudgi1 , B .  M . : Somasundaran , P . :  
Lin , L .  J .  

Re v. S ai .  I ns trum . 1 9 7 4 ,  4 5 ,  4 0 6-9 . 

PREPARED BY : 

H .  L .  Clever 

Temperature Solubility/ Mol Fraction Ostwald 
Coeff icient 

L/cm 3 cm- 3 cm 3 (STP ) kg- 1 l0 5x1 

2 5 . 0  2 9 8 . 1 5 2 6 . 0 0  2 . 09 0  0 . 0 2 8 3 0  

The mole fraction and Ostwald coefficient values were 
calculated by the compiler assuming ideal gas behavior .  

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Matheson Co . , Inc . 
Stated to be 9 9 . 9  percent . 

1 9  

The apparatus is based o n  the 
design of Ben Nairn and Baer ( 1 ) . The 
apparatus consi sts of an absorption 
cel l ,  a gas measuring column and 
the pressure control system .  

( 2 )  Wate r .  Triple distilled . 
Specific conductivity 1 . 5 x 10- 6 

rl- 1 cm- 1 • 
The pres sure control system is 

automated . 

PB-B* 

ESTIMATED ERROR: 

op/kg 
Maximum error 
± 0 . 4  percent 

REFERENCES : 

o t/K = ± 0 . 1  
cm- 2  = ± 0 . 1  
in solubi lity is 
(authors ) .  

1 .  Ben Nairn , A. : Baer , S .  
Trans . Faraday S oa .  1 9 6 3 ,  5 9 ,  
27 3 5 .  



20 Butane in Water 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 106-97-8 ] 

( 2 )  Water ; H20 ;  [ 7 7 3 2-18- 5 ]  

VARIABLES : 
T/K = 274 . 15 - 328 . 1 5 

p 1 /kPa = 101 . 3 2 5  

EXPE RIMENTAL VALUES : 
Temperature Mol Fractiona 

t/ ° C  T/K 10 s.:rl 
--

1 2 7 4 . 15 6 . 9 1 9  
4 277 . 15 5 . 8 0 2 , 5 .  7 7 3  

2 77 . 15b 5 . 7 9 ± 0 . 0 1 

10  28 3 . 15 4 . 3 28 , 4 . 21 9  
1 5  2 8 8 . 15 3 . 37 9 ,  3 . 3 28  
20  2 9 3 . 1 5 2 . 7 4 0 , 2 .  7 1 6  
2 5  2 9 8 . 15 2 . 2 82 , 2 . 2 5 9  

2 9 8 . 1 5b 2 . 2 7 ± 0 . 0 1 

3 0  3 0 3 . 15 1 .  9 2 9  
3 5  308 . 15 1 . 6 7 2 ,  1 .  6 4 7  
4 0  3 13 . 15 1 .  4 5 2  
4 5  3 1 8 . 15 1 .  3 2 2 1 1 .  3 5 2  
5 0  3 2 3 . 15  1 . 188  

3 2 3 . 15b 1 . 19 ± 0 . 0 1 

5 5  3 2 8 . 15 1 . 10 6  t 1 .  0 8 4  

ORIGINAL MEAS UREMENTS : 

Kresheck , G .  C . ; Schneider , H . ;  
Scheraga , H .  A .  

J .  Phy s . Chern . 1 9 6 5 ,  6 9 ,  3 1 3 2- 4 4 . 

PREPARED BY : 

H .  L .  Clever 

Molarity 

10 3 a1 ;mol dm- 3 

3 . 2 1 ± 0 . 0 1 

1 . 2 6 ± 0 . 0 1 

0 . 6 6 ± 0 . 01 

Molality 

10 3m 1 /mol kg- 1 

3 . 2 1 ± 0 . 01 

1 . 2 6 ± 0 . 0 1 

0 . 6 6 ± 0 . 0 1 

a The experimental values of the mole fraction solubility were 
provided by H .  Schneider . The last figure is not significant.  

b Smoothed values from the original paper . 

AUXI LIARY INFORMATION 

METHOD /APPARATUS / PROCEDURE : 

A known quantity of the gas was 
introduced from a gas buret into a 
calibrated volume which contained a 
weighed quantity of water . The water 
was stirred until  equilibrium was 
attained ( 3  to 4 hours ) .  The amount 
of gas in the vapor phase at equilib
rium was determined from the partial 
pressure of the butane and the volume 
of the vapor space . The volume was 
the difference in the empty vessel 
volume and the water volume . The 
amount of dissolved gas was obtained 
by difference . 

Handbook values of water density were 
used . The gas volume was corrected 
for non-ideal behavior by use of a 
compressibility factor ( 1 ) . At each 
temperature the solubility was 
measured at two partial pressures 
which ranged from 0 . 5 to 0 . 7  atm at 4 
° C  to 1 . 2  to 1 . 6  atm at 50 ° C .  All 
solubility data were normali zed to a 
partial pressure of 1 atm . 

SOURCE AND PUR I TY OF MATERIALS : 

( 1 )  Butane . Matheson Co . , Inc . 
9 9 . 9 4 mole per cent . 

( 2 )  Water . Laboratory distilled 
water was deionized prior to use .  

ESTIMATED ERROR: 

oxl /xl = ± 0 . 0 0 5  

REFERENCES : 

1 .  Silberberg , I .  H . ;  Kuo , P .  K . ;  
McKetta , J .  J .  

Pe tro Z .  Eng r .  1 9 5 4 ,  2 4 ,  9C.  



COMPONENTS : 

( 1 )  Butane � c4H10 � [ 1 06-9 7-8 ] 

( 2 )  Wate r �  H 2o �  [ 77 3 2-18-5 J 

VARIABLES :  
T/K : 2 84 . 05 - 3 4 9 . 2 5 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

t/°C T2 /K Solubility 1 

Butane in Water 21  

ORIGINAL MEASUREMENTS : 

Morrison , T . J . � Bille t ,  F .  

J .  Chern . So a .  1 9 5 2 , 3 8 19 - 38 2 2 . 

PREPARED BY : 

w .  Hayduk 

Mole Ostwald Bunsen 
Fraction2 Coefficient 2 Coefficient 2 s/cm 3 ( STP ) kg- 1  

/lO s.xl L/cm 3cm- 3 a/cm 3 ( STP ) cm-3 
--

1 0 . 9  2 8 4 . 05 4 3 . 85 3 . 6 6  0 . 0 4 5 6  0 . 0 4 3 6  
14 . 1  29 7 . 2 5 3 8 . 2 8  3 . 0 4 0 . 0 3 8 2  0 . 0 3 6 1  
2 0 . 0  2 9 3 . 15 3 0 . 8 3  2 . 56 0 . 0 3 3 0  0 . 0 3 0 5  
2 5 . 0  2 9 8 . 15 2 5 . 8 8 2 . 15 0 . 0 2 8 2  0 . 0 2 5 5  
30 . 1  3 0 3 . 25 2 2 . 18 1 .  84  0 . 0 2 4 5  0 . 0 2 1 8  
3 5 . 0  3 0 8 . 15 1 9 . 4 1  1 . 6 0 5  0 . 0 2 1 8  0 . 0 190  
4 0 . 1  3 1 3 . 25 16 . 9 8  1 . 4 0 2  0 . 01 9 3  0 . 0 16 6  
4 5 . 0  3 1 8 . 15 15 . 14 1 . 2 4 8  0 . 0 175  0 . 0 147  
4 9 . 9  3 2 3 . 0 5 1 3 . 7 7 1 . 134 0 . 0 1 6 1  0 . 0 1 3 3  
5 8 . 0  3 3 1 . 15 11 . 9 9  0 . 9 8 5  0 . 01 4 3  0 . 0 1 1 5  
6 5 . 4  3 3 8 . 5 5 10 . 86 0 . 89 1  0 . 0 1 3 2  0 . 0104  
6 6 . 0  3 3 9 . 9 5 10 . 7 2 0 . 8 81 0 . 0 1 3 1  0 . 0 1 0 3  
7 0 . 8  3 4 3 . 9 5 10 . 16 0 . 8 3 1  0 . 0 1 2 5  0 . 0 0 9 6 7  
76 . 1  34 9 . 25 9 .  71  0 . 7 9 5  0 . 0 1 2 1  0 . 0 0 9 2 2  

1 original data expressed as cm 3 ( STP) per 1 0 0 0  g water a t  a total pressure 
of 101 . 3 2 5  kPa ( l  atm) . Smoothing equation given by authors ( re f .  1 
below) : log10s = -10 9 . 25 8  + 5 9 95/ ( T/K ) + 3 6 . 6 0  log10 (T/K) . 

2Calculated by compiler assuming that authors considered gas to be ideal , 
and using real gas molar volumes : 
x1 = 1 8 . 016s T [ 2 73 . 15 ( 10 0 0 )  Vt ] - 1 � Vt/cm 3mol- 1 at T. 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The equipment consisted of a 
solvent degassing system , an 
absorption spiral and a gas buret 
for measuring the gas volume . 
Degassed solvent was al lowed to 
flow down the absorption spiral 
conta�ning the gas , saturated wi th 
solvent vapor , at a total pressure 
of one atmosphere . The volume of 
gas absorbed was measured by means 
of the attached buret system . 
Detai ls were previously de scribed 
( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Prepared from Grignard 
reagent . Some supplied by 
Anglo-I ran�an Oi l Co . , 
Specified as 9 9  per cent 
pure , giving same results . 

2 .  Degas sed .  No additionnal 
detai ls  given . 

ESTIMATED ERROR: 

o T/K = 0 . 0 2 
o s/s = 0 . 0 1 ( compi ler) 

REFERENCES :  
1 .  Morri son , T . J .  

J .  Chern . So a .  19 5 2 ,  3 814 . 
2 .  Morri son , T . J . � Bille t ,  F .  

J .  Chern . So a .  19 4 8 ,  20 3 3 .  



22 Butane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 1 06-97-8 ] Umano , s . ;  Nakano , Y .  

( 2 )  Water ; H20 ;  [ 7 7 32-18 - 5 ]  K ogyo K agaku Zas s h i  1 9 5 8 ,  6 1 ,  
536-4 4 .  

VARIABLES : PREPARED BY : 
T/K = 2 7 3  - 2 9 3  

p 1 /kPa = 9 9 .  2 9  - 1 0 1 .  01 H .  L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Total Butane Mol Fraction 
Pressure Partial 

tj ° C  T/K Pressure l0 5 x 1 
p/atm p 1 /atm 

-- ---

0 2 7 3  1 .  0 0 3 0  0 . 9 9 6 9  6 . 7 9 3  

5 2 7 8  1 .  0 0 3 0  0 . 9 9 4 4  4 . 9 2 5  

1 0  2 8 3  1 . 0 0 3 0  0 . 9 9 0 8  3 . 9 5 2  

1 5  2 8 8  1 .  0 0 3 0  0 . 9 8 6 5  3 . 3 5 3  

2 0  2 9 3  1 .  0 0 3 0  0 . 9 7 9 9  2 .  7 7 6  

AUXILIARY INFO RMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURI TY OF MATERIALS : 

The apparatus consists of a gas 
supply , a manometer-buret system , a 
thermostated mixing cell , and a 
solvent cel l .  The apparatus is con
structed of glass with vinyl tubing 
connectors . A gasoline insoluble type 
stopcock grease is used . 

The apparatus is evacuated , then 
filled with gas to condition the glasl 
surfaces , vinyl chloride tubing and 
stopcock grease . The solvent is de
gassed by boiling under reduced 
pressure in the solvent reservoir . 
The solvent is transferred to the 
evacuated mixing cel l ,  the gas added 
to establish the pressure of the 
measurement .  The mixing cell is 
shaken until equilibrium is attained . 

( 1 )  Butane . Oakford Gas and 
Appliance Co . Stated to be 
greater than 9 9  mol percent 
purity .  The impur� ty is higher 
molecular weight hydrocarbons . 

( 2 )  Water . 

ESTIMATED ERROR: 

o T/K = 0 . 0 5 
ox l /x l = 0 . 0 1 ( compiler)  

REFE RENCES : 



COMPONENTS : 

( 1 )  Butane : c4H 8 : [ 10 6 -9 7-8 ]  

( 2 )  Wate r :  H 2o :  [ 77 3 2-18-5 ] 

VARIABLES : 

T/K : 2 9 2 . 9 5 ,  3 0 2 . 9 5 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

t l ; oc T/K Mole 

Butane in  Water 

ORIGINAL MEASUREMENTS : 

C laus sen , W . F . : Polglase , M . F .  

J .  Am . Chern . Soa . 1952 , 7 4 ,  
4 8 17-4 8 1 9 . 

PREPARED BY : 

w .  Hayduk 

Ostwald Bunsen 
Fraction 2 Coefficient 2 Coefficient 1 

/10 5x1 L/cm 3 cm- 3  a/cm 3 ( STP) cm- 3atm- 1 
---
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19 . 8  29 2 . 9 5 2 . 75 0 . 0 3 5 4  0 . 0 3 2 1 , 0 . 0 3 3 3 , 0 . 0 3 3 0 , 
0 . 0 3 2 6 , 0 . 0 3 2 5  

( 0 . 0 3 2 7 0 )  3 
29 . 8  3 0 2 . 9 5 1 . 9 6 0 . 0 2 6 2  0 . 0 2 3 0 , 0 . 02 3 6 , 

0 . 0 2 3 4 , 0 . 02 3 0  
( 0 . 0 2 3 2 6 )  3 

1 0riginal data reported as the Bunsen coe fficients . 

2Calculated by compi ler us ing the average value of the 
Bunsen coe fficients and real gas molar volumes . 

3Average value of Bunsen coefficients . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

0 . 0 2 3 3 , 

The gas solubi lity was determined 
by a m�cro combustion technique . 
I t  involved stripp�ng the gas from 
a saturated water solution wi th 
oxygen ,  catalytically oxidizing 
the hydrocarbon and then adsorbing 
and weighing the carbon dioxide 
produced . Gas was bubbled through 
the water via a sintered glass 
disc unt�l  saturated . The train 
for analysis consi sted of an 
oxyge n tank , pre ssure regulators , 
mercury manometer , preheater , 
absorpt�on tube contain�ng 
ascarite and anhydrone , aerator , 
combustion tube containing copper 
oxide at 9 7 3  K ,  weighing tubes 
containing ascari te and anhydrone , 
and finally the Mariotte flask . 
Further detai ls are given in 

1 .  Ohio Chemical Co . ,  speci fied 
as 99 per cent pure . 

the paper . 

2 .  Doubly di sti l led . 

ESTIMATED ERROR: 

6 T/K = 0 . 1  
o a/a = 0 . 0 1 

(estimated by compi ler) 
REFERENCES :  



24 Butane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butan e ;  c4H10 ; [ 106-97-8 ] 

( 2 )  Water ; H20 ;  [ 7 7 3 2 -18-5 J 

VARIABLES :  I T K :  
P/kPa :  

2 7 8 . 15-29 8 . 15 
101 . 32 5  

EXPERIMENTAL VALUES : 

t l ; oc T 2/K Ostwald Coefficient 1 
L/cm 3 cm- 3 

---

5 2 7 8 . 1 5 0 . 06 4 1  
1 0  2 8 3 . 15 0 . 0 511 
15  2 8 8 . 15 0 . 0 4 16 
20 2 9 3 . 1 5  0 . 0 3 4 6  
2 5  2 9 8 . 1 5 0 . 0 2 9 3  

1 0riginal data . 

Ben-Naim , A . ; Wil f ,  J . ; 

Yaacobbi , M .  

J .  Phy s .  Chern . 1 9 7 3 , 7 7 ,  9 5 -10 2 .  

PREPARED BY : 
W .  Hayduk 

Bunsen Coefficient2 Mole Fractiort 
a/cm 3. ( STP ) cm- 3  /10 5.7:1 

0 . 06 2 8  5 . 2 7 
0 . 0 4 9 0  4 . 1 2 
0 . 0 3 9 1  3 . 29 
0 . 0 319  2 . 6 9 
0 . 0 2 6 5  2 . 2 3  

2Calculated by compi ler using real gas molar volumes . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The method of Ben-Naim and Baer ( 1 )  
was modified t o  include the use of 
Te flon stopcock s .  Degassed liquid 
initially in a volumetric container 
was forced by a stirrer-created 
vortex up side-arms and through 
tubes containing the gas , which was 
saturated with vapor . 

The gas uptake at constant pres sure 
was determined by means of a buret . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Minimum specified 
purity 9 9 . 9 5% . 

2 .  Not speci fied . 

ESTIMATED ERROR: 

oL/L = 0 . 0 1 ( compiler) 

REFERENCES :  

1 .  Ben-Naim , A . ; Baer , s .  
Trans . Faraday Soa . 196 3 ,  5 9 , 
2 7 35-2741 . 



Butane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane : c4
H10 : [ 106-97-8 ] 

( 2 )  Water : H2o :  [ 7 7 3 2- 1 8 - 5 ]  

VARIABLES : 
T/K = 2 7 6 . 15 - 2 9 2 . 1 5 

p 1/kPa = 6 7 . 58 ,  1 01 . 3 2 5  

EXPERIMENTAL VALUES : 

Rice , P .  A . : Gale , R .  P . :  
Barduhn , A .  J .  

J .  Chern . Eng . Data 1 9 7 6 ,  21 ,  2 04 - 6 . 

PREPARED BY : 

H .  L .  Clever 

Temperature Partial Butane Solubility 
Pressure 

t/ ° C  T/K p 1 /atm ppm Mol Fraction 
lO s.xl 

--

3 2 7 6 . 15 1 18 2 . 4  5 . 65 
6 2 7 9 . 1 5 1 1 52 . 4  4 . 72 
9 2 8 2 . 15 1 1 3 4 . 5  4 . 17 

14 2 8 7 . 15 1 1 09 . 6  3 . 4 0 
1 9  2 9 2 . 15 1 9 1 . 9 2 . 8 5  

1 9  2 9 2 . 15 0 . 6 6 7  6 1 . 3 1 .  9 0  

The mole fraction values were calculated b y  the compiler . 

The solubility values are the average of three to nine 
separate inj ections into the total carbon analyzer.  

Smoothed Data : A least square regre?sion of the ppm 
solubility data at one atm gives 

ln (ppm) = - 2 2 2 . 3 5 3 6  + 3 3 3 . 0 6 7 2/ ( T/100  K) + 1 0 5 . 2 8 1  ln ( T/100  K )  

with a standard error about the regression line of 1 . 9  which 
ranges from 1 . 0  to 2 . 1  % of the experimental values . 

ppm = parts per million by weight 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The solubi lity equilibrium was 
established in a one liter pyrex 
cell with a Plexiglass top with ports 
for sampling , pressure connection , 
vacuum line , and introduction of the 
gas . 

About 7 0 0  cm 3 of solvent was placed 
in the cel l , it was sealed , thermo
stated , and degassed by reducing the 
pressure to the vapor pressure 
of the solvent for about one hour . 

Butane was added to the system and 
the system was stirred for 2 4  - 4 8  
hours . I t  was assumed that equil ibrim 
was established when no pressure 
change was observed in a four hour 
period . Saturation was approached 
from both a higher and a lower 
temperature . Samples of the liquid 
were taken in a microliter syringe . 
The samples were inj ected d irectly 
into a total carbon analyzer . Three 
to nine inj ections were made . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Source not given . 
S tated to be of 9 9 . 5 % instru
ment purity . 

( 2 )  Water . No information . 

ESTIMATED ERROR: 
o T/K = ± 

opmm/pmm = ± 
o.xl /.xl = ± 

REFERENCES : 

0 . 0 2 
0 . 0 1 
0 . 0 1 
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26 Butane i n  Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane : c4H1 0 : [ 106- 97-8 ]  Namiot , A .  Yu . 

( 2 )  Water : H20 :  [ 7 7 3 2-1 8 - 5 ]  Z h .  S tPuk t .  Khim . 1 9 6 1 ,  2 ,  4 0 8-17 . 

* J .  S tPua t .  Chem . (Eng l .  TPans Z . )  
1 9 6 1 ,  2 ,  3 8 1- 9 .  

VARIABLES : PREPARED BY : 
T/K = 2 8 3  

p 1 /kPa = 1 0 1 .  3 

EXPERIMENTAL VALUES :  

Temperature 

10  2 8 3 . 15 

Henry ' s  
Constant 
K /atm 

2 7 4 0 0  

H .  L .  Clever 

Mol Fraction at 
One Atm (Compiler) 

10 5x 1 

3 . 6 5 

Henry ' s  constant , K /atm = � 1 ;atm) /x1 • 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

No experimental details are given . No experimental details are given . 

The paper does not make clear 
whether this is a new experimental 
value or a literature value . 

The paper does contain literature 
values of other thermodynamic 
information . 

ESTIMATED ERROR: 

REFERENCES : 



Butane i n  Water 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 1 0 6 -9 7-8 ] 

( 2 )  Water ;  H2o ;  [ 7 7 3 2 -18-5 ] 

ORIGINAL MEASUREMENTS : 

Denton , W . H . ; Smith , M . J . S . ;  
Klaschka , J . T . ; Forgan , R .  e t  a l .  

Four th In t .  Symp . Fre s h  Wa ter Sea 
19 7 3 ,  J , 2 9 1 -311 . 

VARIABLES : PREPARED BY : 
T/K : 29 8 . 1 5 

W .  Hayduk 
P/kPa :  0 . 101-10 1 . 3 2 5  

EXPERIMENTAL VALUES : 

Gas Parti al Mole Ostwald Bunsen 

27 

T/K 
Pressure 1 

Solubility 1 
z/mol ( l 0 6mol ) - 1 Fracti on2 Coe fficient 2 Coe fficient 2 

P/atm /10 s.xl L/cm 3 cm- 3 (l 

---

2 9 8 . 15 1 . 0 0 21 . 0  2 . 1 0 0 . 0 2 7 5  0 . 0 2 4 9  
0 . 10 2 . 1  
0 . 0 1 0 . 21 
0 . 0 01  0 . 0 21  

1 Re sults pre sented only on  a log-log graph which was replotted by 
compi ler for estimation of values shown here . Values show that 
Henry ' s  law is obeyed ; the slope of the graph is 1 .  

2Calculated by compi ler using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A chromatographic technique for 
analysis  of butane in water and 
aqueous sodium chloride solutions 
stated to be capab le of detecting 
concentrations down to 
0 . 0 0 1  mg dm- 3 was used . Detai ls 
not given . 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not 
speci fied . 

ESTIMATED ERROR: 

oz/z = 0 . 0 2 ( authors)  

REFERENCES : 



28 Butane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane � c 4H 8 � [ 1 0 6 - 9 7 - 8 J 

( 2 )  Water�  H 2o �  [ 7 732-18-5 J 

Wetlaufer , D . B . � Malik , S . K . � 
Stoller , L . �  Coffin,  R . L .  

J .  Am . Ch em . So a .  1 9 6 4 , 8 6 , 
5 0 8 -5 1 4 . 

VARIABLES :  PREPARED BY : 
T/K : 2 7 8 . 15-3 1 8 . 15 

P/kPa :  101 . 3 2 5  

EXPERIMENTAL VALUES :  

T/K Solubility 1 Hole 
s/rnmol dm- 3 Fraction2 

/10 5x1 

278 . 1 5 2 . 85 5 . 1 4 
2 9 8 . 15 1 . 16 2 . 1 0  
318 . 1 5 0 . 6 9  1 . 26 

W .  Hayduk, C . L .  Young 

Ostwald 
Coe fficie·nt 2 

L/cm 3cm- 3 

0 . 0 6 2 4  
0 . 0 2 7 5  
0 . 0 1 76 

Bunsen 
Coefficient 2 

a/cm 3 ( STP ) cm- 3 atm- 1  

0 .  0611  
0 . 0 2 4 9  
0 . 0 14 8 

1 0riginal data reported as mi llimoles per litre at a gas partial 
pres sure of 1 0 1 . 3 2 5  kPa . 

2Calculated by compiler using real gas molar volume s .  

3No correction was made for the amount o f  gas retained by 
the solvent during extraction , e stimated by the authors to be 
1-1 . 5  per cent � hence the results are expected to be too 
low by that amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A modi fied Van Slyke-Ne ill 
manometric blood gas apparatus ,  
fitted with a magnetic sti rrer 
was used . The solvent was 
saturated with gas � then a 
sample was trans ferred to the 
Van Slyke extraction chamber for 
gas de sorption and volume 
measurement . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . C . P .  grade of 
minimum specified puri ty 
9 9 . 0  per cent . 

2 .  Disti lled . 

ESTIMATED ERROR: 

REFERENCES : 

o T/K = 0 . 05 

o s/s = 0 . 02 ( authors ) 3 



Butane in Water 29 

COMPONENTS : ORIGINAL MEASUREMENTS : 

McAuli ffe , c .  ( 1 )  Butane ; c4H10 : [ 10 6 - 9 7 -8 ]  

( 2 )  Water ; H20 ;  [ 7 7 32-18-5 ] J .  Phy s .  Chern . 19 6 6 , 7 0 ,  1 2 6 7-1275 . 

Na tur e , 1 9 6 3 ,  2 0 0 , 1 0 9 2-10 9 3 .  

VARIABLES :  

T/k : 2 9 8 . 15 
P/kPa : 1 0 1 . 3 25  

EXPERIMENTAL VALUES : 

T/K Solubi lity 1 
s/g ( l 0 6 g water) - 1 

2 9 8 . 15 6 1 . 4  

PREPARED BY : 

!--tole 
Fraction 2 

/l0 5x1 

1 . 9 4  

W .  Hayduk 

Ostwald 
Coefficient2 
L/cm 3cm- 3 

0 . 0 255  

1 0riginal data at  1 atm total pressure . 

Bunsen 
Coefficient 2 
a/cm 3 ( STP ) cm- 3 atm- 1 

0 . 0 2 3 1  

2Calculated b y  compi ler correcting for vapor pressure of water . 

The same data appear in both sources .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The equipment consisted of a gas 
reservoir , contacting bottle , strip 
ping column and a gas chromatogra
phic analyzer . A rubber balloon 
maintained at essentially atmos
pheric pressure served as the gas 
reservoir which was connected to a 
bottle partial ly filled wi th the 
water solvent . Equi librium was 
establi shed by hand shaking for 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phi llips Petroleum Co . of 
minimum speci fied purity 9 9 . 0%. 

2 .  Di sti lled . 

5 to 10  min after which the mixture 
was al lowed to stand for phase r
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separation . The solubility was 
determined by inj ection of the gas - o T/K = 1 . 5  
saturated water solution into a o s/s = 0 . 0 4 ( author) 
stripping column supplied wi th 
he lium. The quantity of gas was 
determined by a gas chromatograph 
equipped with a hydrogen-flame 
ionization detector . 

REFERENCES : 



30 Butane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 106 -9 7-8 ]  

( 2 )  Water ;  H20;  [ 77 3 2-18 -5 ]  

VARIABLES :  

T/K : 2 9 8 . 15 

P/kPa : 101 . 325  
EXPERIMENTAL VALUES : 

T/K Solubi li t¥1 Mole 
s/nunol dm- Fraction 2 

/10 5x1 

2 9 8 . 15 1 . 0 9 1 . 9 7 

Barone , G . ; Crescenzi ,  V . ; 
Pispi sa , B . ;  Quadri foglio ,  F .  

J .  Macromo Z .  Chem . 1 9 6 6 , 1 , 
7 6 1-771 . 

PREPARED BY : 

W .  Hayduk 

Ostwald Bunsen 
Coefficient2 Coefficient l 
L/cm 3 cm- 3 a/cm 3 ( STP) cm- 3 atm- 1 

0 . 0 258  0 . 0 234  

1 0riginal data reported as mi llimoles of gas per litre water at  gas 
partial pressure of 10 1 . 325  kPa . 

2 Calculated by compiler using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A method uti lizing a gas 
chromatographic analysi s  of 
saturated water was used . A 
volume of 4 cm 3 of  water was 
saturated at constant temperature 
in a 20-cm 3 gas-washing bottle by 
means of a sintered glass bubbler .  
The top was sealed with a rubber 
stopper through which a hypodermic 
needle was inserted as a vent . 
Equi libration was continued for 
1 h .  Samples  o f  0 . 20-cm 3 were 
withdrawn by syringe and passed 
through a stripper where they were 
contacted with carrier gas , then 
through a cac1 2 tube and finally 
to a gas chromatograph for 
analysi s .  

SOURCE AND PURITY OF MATERIALS : 

1 .  Riviora , Turi n ,  Italy . 
Speci fied as 
chromatographically pure . 

2 .  Not speci fied . 

ESTIMATED ERROR: 

T/K = 0 . 0 2 

os/s = 0 . 04 (authors )  

REFERENCES : 



Butane i n  Water 

COMPONENTS : 

{ 1 ) Butane ; c 4H 10 ; [ 106-9 7 - 8 ] 

( 2 )  Water ; H20 ;  [ 7 732-1 8-5 ] 

VARIABLES : 

T/K : 2 8 3 . 15-3 08 . 15 
P/kPa :  10 1 . 325  

EXPERIMENTAL VALUES : 

t/°C  T/K 

--

10 2 8 3 . 1 5 
1 5  2 8 8 . 15 
20  29 3 . 15 
2 5  2 9 8 . 15 
30  3 0 3 . 15 
3 5  3 0 8 . 15 

ORIGINAL MEASUREMENTS : 

Wishnia , A 

Proc . Nat Z .  Acad. Sci . ,  Biochem . 
1 9 6 2 , 4 8 , 2 200-22 0 4 . 

PREPARED BY : 

W .  Hayduk 

Solubility 1 Mol Fraction 1 
s/rnMol (kg) - 1  /10 5x1 

2 . 5  4 . 50 
2 . 1  3 . 7 8 
1 . 7  3 . 06 
1 . 4  2 . 52 
1 . 2  2 . 16 
1 . 1  1 . 9 8 

1Values read from graph of s versus t by compiler and calculated as 
mol fraction . No numerical data given . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The solubi lity was determined at 
pressures from 0 . 15 to 0 . 70 atm 
and extrapolated to a gas partial 
pressure of 1 atm using Henry ' s  
law . 

An all-glass apparatus was used 
which consisted of a calibrated 
liquid contactor , 10 cm 3 in 
volume and a 5-10 cm3 gas storage 
tube . The water was deaerated in 
the contactor under vacuum . The 
pressure was measured with a 
manometer.  The initial and final 
gas pressure s and volume s ,  together 
with the compressibi lities were 
used to compute the molal 
solubi lities . The quantity of 
solvent charged was determ�ned by 
weight . 

SOURCE AND PURITY OF MATERIALS ; 

1 .  Phi llips petroleum ,  research 
grade . Purity not specified . 

2 .  Deaerated . 

ESTIMATED ERROR: 

o T/K = 0 . 0 1  
os/s = 0 . 0 8 

REFERENCES ; 

( author) 
( compi ler) 
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32 Butane i n  Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 )  Butane ; c 4H 8 ; [ 106-97-8 ] 

( 2 )  Water ; H20 ;  f 7 732-18-5 ] 

VARIABLES : 

T/K : 29 8 . 15 ,  36 3 . 15 

EXPERIMENTAL VALUES : 

T/K Partition Ostwald 
coefficient 1 coefficient2 
k/cm�cmi 3 L/cm 3cm- 3 

29 8 . 15 3 7  0 . 0 2 7 0  
3 6 3 . 15 2 2 3  0 . 0 0 4 4 8  

10rigina1 data . 

Rudakov , E . S . ;  Lutsyk , A . I .  
Zh . Fiz . Khim . ,  1979 , 5 3 , 1 2 9 8 -
1300 . 
Ru ss . J .  Phy s .  Chern . , 1 9 7 9 , 5 3 ,  
7 31-7 3 3 .  

PREPARED BY : 
E . S .  Rudakov , W .  Hayduk 

Bunsen Mole 
coefficient 2 fraction 2 
a/cm 3 ( STP) cm- 3 atm- 1 1 0 5x 

1 

0 . 0 2 4 4  2 . 05 
0 . 0 0 3 2 8  0 . 29 

20stwald and Bunsen coefficients and mole fraction for 1 0 1 . 325  kPa 
calculated by compilers on basis that partition coefficient is equivalent 
to the inverse of the Ostwald coefficient and assum1ng that Henry ' s  
law applies .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Gas chromatographic method used to 
evaluate partiti on coefficients .  
Reactor containing gas and water 
mechanically shaken . 
After phase separation a measured 
volume of gas introduced into 
carrier gas for analysi s .  An 
equal volume of solution placed 
into a gas stripping cell for 
complete stripping of the butane 
by the carrier gas . The ratio 
of areas under the butane peaks 
used to determine the solubi lity . 
Actual equi librium pressure not 
speci fied . 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not specified . 

ESTIMATED ERROR: 

REFERENCES : 

ok/k = o . 1o 
( authors )  



Butane i n  Water 33 
COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 1 06-97-8 ] 

( 2 )  Water ; H20 ;  [ 7 7 3 2-18 - 5 ]  
Ethano l ;  C2H60 ;  [ 6 4-17- 5 ]  
Diethyl ether ; C4H1oO ;  [ 6 0-29-7 ] 
Chloroform ; CHCl 3 ; [ 6 7-66- 3 ]  

VARIABLES : 

T/K = 2 9 0 ,  2 9 1  
p/kPa = 102 . 9  - 1 04 . 8  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Lebeau , P .  

Bu l L  A aad.  Roy . P£ lg .  1 9 0 8 , 3 0 0-4 . 

PREPARED BY : 
H .  L .  Clever 

Temperature Pressurea Solubility 

Water 
17 

Ethanol 
17 

T/K 

2 9 0  

2 9 0  

Volume Butane/Volume Solvent 
p/mmHg 

7 7 2  0 . 15 

7 7 5  18 . 8 3 

Diethylether or 1 , 1 ' -oxybisethane 

18 2 9 1  7 7 3  2 9 . 8  

Chloroform or trichloromethane 

17 2 9 0  7 8 6  32 . 5  

a Not clear whether this is total pressure or butane 
partial pressure . It is probably the total pressure . 

METHOD /APPARATUS/PROCEDURE : 

Details not given . 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butan e .  Prepared by author by 
the reaction of sodium in liquid 
ammonia on butyl iodide . The 
normal boiling point is 0 . 5  ° C ,  
and the critical temperature i s  
1 5 1-2  ° C .  

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 

• 



34 2-Methylpropane in Water 

COHPONENTS : EVALUATOR: 

(1) 2-Methylpropane ( isobutane ) :  
C4H 1 0 :  [75 -28 - 5 ] 

(2) Water: H 20:  [7732-18 -5 ] 

CRITICAL EVALUATION : 

Rubin Battino 
Department of Chemistry 
Wright State University 
Dayton, Ohio 45435 U . S . A .  

November ,  1 9 8 3  

Four papers reported data for this system (1-4) . The early work by 
Lebeau (4) reports an extraordinarily large value and was re jected . 
McAu li ffe ' s  work (3) has proven to be usually significantly low for all 
of the systems he meas ured and his single value was also re jected . This 
left three points from reference (1) and one from reference (2) in the 
temperature range 278 to 318 K .  These four poi·nts were smoothed to gi.ve 
the following equation : 

ln x1 = -129 . 714 + 183 . 044/ T + 53. 46 51 ln T where T = T/ 100 K .  

The standard deviation of the fit was 0. 034 in l n  x1 or about 2 . 8% in x 1 • 
For this limited range smoothed va lues at 5 K intervals are given below 
for the mole fraction solubi lity at 0. 101325 MPa partial pressure of gas 
( x1 ) ,  the Ostwald coefficient ( L ) ,  and the thermodynamic functions for 
the trans fer of the gas from the vapor phase at 0. 101325 MPa partial 
pressure of gas to the (hypothetical ) solution of unit mole fraction . It 
was found that �cp was cons tant at 463 J mol- l  K- 1 . 

1 

T/K l05x1 L �'G l / �Hi / �'Si / 
kJ mol- l kJ mol- l J mol- l K- 1 

278 . 15 3. 589 0. 04547 23. 67 -30. 86 -196 . 0  
28 3 . 15 2 . 859  0. 036 8 7  24 . 6 3 -28 . 68 -188 . 3  
288 . 15 2. 333 0. 03059 25 . 55 -26 . 49 -180. 6 
29 3 . 15 1 . 94 7  0. 0259 5  26 . 44 -24 . 31 -173 . 1 
298 . 15 1. 659  0. 02247 27. 28 -22 . 13 -165 . 7  
303. 15 1 . 44 3  0. 0198 3  28 . 09 -19 . 9 5  -158 . 5  
308 . 15 1 . 278 0. 0178 3 28 . 8 7 -17. 77 -151 . 4  
313 . 15 1 . 15 1  0. 016 30 29 . 61 -15 . 59 -144 . 3  
318 . 15 1 . 05 5  0. 015 14 30 . 31 -13. 41 -137. 4 

Re ference s 

1.  Wetlaufer, D . B . : Malik,  S . K . : Stoller,  L . : Coffin, R. L . , J .  A m .  Chem . 
Soc . 1964, 8 6 , 508 -14 . 

2.  Rudakov, E . S . :  Lutsyk, A . I . ,  Zh . Fiz . Khim . 19 79 ,  5 3 ,  1298 -1300; Russ.  
J .  Phy s .  Chem . 19 79 , 5 3 , 731-3. ----

3. McAul iffe, c . , J. Phy s . Ch em . 196 6 ,  7 0 ,  1 26 7-75 ; Na ture 196 3, 2 0 0 , 
109 2- 3 .  

4 .  Lebeau, P . ,  Bu Z Z .  A cad . Roy . B e Zg .  1908, 300-4 . 



2-Methylpropane in Water 

COMPONENTS : 

( 1 ) 2-Methylpropane ( i sobutane) ; 
c4H10 ; [ 7 5-2 8-5 ] 

( 2 )  Nater;  H 2o ;  [ 7 7 3 2-18-5 ] 

ORIGINAL MEASUREMENTS : 

Wetlaufer , D . B . ; Malik , S . K . ;  
Stoller , L . ; Coffin , R . L . 

J. Am . Chern . Soa .  19 6 4 , 8 6 , 
5 0 8-514 . 

VARIABLES : PREPARED BY : 
T/K : 2 7 8 . 15 - 3 1 8 . 15 

P/kPa:  101 . 325  

EXPERIMENTAL VALUES : 

T/K Solub� lity 1 Mole 
8/mmol dm- 3 Fraction 2 

/10 5x 1 

2 7 8 . 15 1 .  9 9  3 . 59 
29 8 . 15 0 . 9 4  1 .  7 0  
3 1 8 . 15 0 . 5 8 1 . 0 55  

W .  Hayduk , C . L .  Young 

Ostwald 
Coefficient 2 

L/cm 3 cm- 3 

0 . 0 4 3 6  
0 . 0 2 2 3  
0 . 0 1 4 8  

Bunsen 
Coefficient2 

a/cm 3 ( STP) cm- 3 atm- 1  

0 . 0 4 2 7  
0 . 02 0 2  
0 . 0125  

1 0riginal data reported as  mi llimoles per litre at  a gas partial 
pressure of 101 . 32 5  kPa . 

2Calculated by compilers using a real gas molar volume . 

3No correction was made for the amount of gas retained by 
the solvent during extraction , estimated by the authors to be 
1-1 . 5  per cent ; hence the results are expected to .be too 
low by that amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A modified Van S lyke-Neill  
manometric blood gas apparatus , 
fitted with a magnetic stirrer 
was used . The solvent was 
saturated with gas ; then a 
sample was transferred to the 
Van S lyke extraction chamber for 
gas desorption and volume 
measurement .  

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Instrument 
grade . Minimum speci fied 
purity 9 9 . 5  per cent . 

2 .  Distil led . 

ESTIMATED ERROR: 

oT/K = 0 . 05 

os/s = 0 . 0 2  ( authors) 3 

REFERENCES : 

35 



36 2-Methylpropane in Water 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  2-Methylpropane ( i sobutane ) :  
c4H 10 : [ 75-28-5 ] 

( 2 )  Water: H20 :  [ 7 732-18-5 ] 

VARIABLES :  
T/K : 2 9 8 . 15 

P/kPa : 1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K Solubility 1 
s/g ( l0 6 g water ) - 1  

29 8 . 15 4 8 . 9  

Mole 
Fraction 2 

/10 5.7:1 

1 . 5 2 

McAuliffe , c .  

J .  Phy s .  Chem . 1 9 6 6 , 7 0 , 126 7-12 7 5 . 

Na ture , 19 6 3 ,  2 0 0 , 1 0 9 2 -10 9 3 .  

PREPARED BY : 

W .  Hayduk 

Ostwald 
Coefficient 2 
L/cm 3cm- 3 

0 . 0 1 9 9  

Bunsen 
Coef ficient 2 
a/cm 3 ( STP ) cm- 3 atm- 1 

0 . 01 8 1  

1 0riginal data a t  1 atm total pressure . 

2Calculated by compi ler correcting for vapor pressure of water . 

The same data appear in both sources . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The equipment consi sted of a gas 
reservoir ,  contacting bottle , 
stripping column and a gas chroma
tographic analyzer .  A rubber balloon 
maintained at essentially atmos
pheric pressure served as the gas 
reservoir which was connected to a 
bottle partially filled with the 
water solvent .  Equi librium was 
established by hand shaking for 5 to 
10 min after which the mixture was 
allowed to stand for phase separa
tion . The solubility was determined 
by injection of the gas-saturated 
water solution into a stripping 
column supplied with helium.  The 
quantity of gas was determined by a 
gas chromatograph equipped with a 
hydrogen-flame ioni zation detector . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phi llips Petroleum Co . of 
minimum speci fied purity 9 9 . 0% .  

2 .  Disti lled . 

ESTIMATED ERROR: 
oT/K = 1 . 5  

o s/s = 0 . 0 4 ( author )  

REFERENCES : 



2-Methylpropane in Water 37 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Rudakov , E . S . ; Lutsyk , A . I .  ( 1 )  2-Methylpropane ( i sobutane) ;  
c 4H10 ; [ 75-28-5 ] Z h .  Fiz . Khim . , 1 9 7 9 , 5 3 , 1 2 9 8 -1 3 0 0 . 

( 2 )  Water ;  H20 ;  [ 7 7 3 2-18-5 ] 

VARIABLES :  

T/K = 2 9 8 . 1 5 

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 1 5 

Partition 
coefficient 1 
k/cm 3 cm- 3 

2 1 

4 7  

10riginal data . 

Ostwald 
coe fficient 2 
L/cm 3 cm- 3  

0 .  0 2 1 3  

Ru ss . J. Phy s . Chern . , 1 9 7 9 , 5 3 , 
731-7 3 3 .  

PREPARED BY : 

Bunsen 
coefficient 2 

E . S .  Rudakov 
W. Hayduk 

Mole 
fraction2 

a/cm 3 ( STP) cm- 3atm- 1 10 5.:r 1 

0 . 01 9 3  1 . 6 2 

2 0stwald and Bunsen coefficients and mole fraction for 101 . 32 5  kPa 
calculated by compilers on basis that partition coefficient is equivalent 
to the inverse of the Ostwald coefficient and assuming that Henry ' s  law 
applie s .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Gas chromatographic method used to 
evaluate partition coe fficients . 
Reactor containing gas and water 
mechanically shaken . 
After phase separation a measured 
volume of gas introduced into 
carrier gas for analysi s .  An 
equal volume of solution placed 
into a gas stripping cell for 
complete stripping of the isObutane 
by the carrier gas . The ratio 
of areas under the i sobutane peaks 
used to determine the solubility .  
Actual equil ibrium pressure not 
speci fied . 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not speci fied . 

ESTIMATED ERROR: 

REFERENCES : 

ok/k = o . 1o 
( authors)  



38 2-Methyl propane in Water 

COMPONENTS : 

( 1 )  2-Methylpropane or isobutane ; 
C4H1 0 ; [ 7 5- 2 8 - 5 ]  

( 2 )  Water ; H20 ; [ 7 732-18-5 ]  
Ethanol ; C2H60 ;  [ 64 - 17- 5 ]  
Diethylether ; c 4H1 0o ;  [ 6 0-29- 7 ]  
Chloroform; CHCI 3 ; [ 6 7-66 - 3 ]  

VARIABLES : 
T/K = 2 9 0 ,  2 9 1  

p/kPa = 1 02 . 9  - 1 04 . 8  

EXPERIMENTAL VALUES : 

Temperature 

Water 
1 7  

Ethanol 

17 

T/K 

2 9 0  

2 9 0  

Pressure a 

p/rnrnHg 

7 7 2  

7 7 5  

ORIGINAL MEASUREMENTS : 

Lebeau , P .  

BuZZ . Aaad.  Roy. J?£Zg . 1 9 0 8 , 3 0 0- 4 . 

PREPARED BY : 

H .  L .  Clever 

Solubi lity 
Volume I sobutane/Volume Solvent 

0 . 1 3 

13 . 2  

Diethylether or 1 , 1 ' -oxybisethane 

18  291  7 7 3  27 . 9  

Chloroform or trichloromethane 

17 2 9 0  7 8 6  3 9 . 5  

a Not c lear whether this is total pres sure or isobutane 
partial pressure . It is probably the total pressure.  

METHOD/APPARATUS/PROCEDURE : 

Details not given . 

AUXI LIARY INFORMATION 

SOURCE AND PURI TY OF MATE RIALS : 

( 1 )  I sobutane . Prepared by the 
author by the reaction of 
sodium or calc ium in liquid 
ammonia on isobutyl chloride . 
The normal boiling point is 
- 1 0 . 5  ° C  and the critical 
temperature is 134-5  ° C .  

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 



Propane in  Water (High Pressure) 

COHPONENTS : 

( 1 )  

( 2 )  

Propane ; C 3 H e ; [ 7 4 - 9 8 - 6 ] 

Water ;  H z O ;  [ 7 7 3 2-18- 5 ] , 
at high pressure 

CRITI CAL EVALUATION : 

EVALUATOR : 

Colin L .  Young , 
Department of Physical Chemistry , 
University of Melbourne , 
Parkville , Vic . 3 0 5 2 , 
Australia . 
December 1 9 8 3  

There have been five studies o f  this system a t  high pressure s .  
The extens ive study of De Leos e t  a Z .  ( 1 )  was mainly concerned with the 
phenomenon of gas-gas immiscibility and although it is thought to be 
reliable the data are not strictly gas solubi lity . The data of De Loos 
e t  a Z .  ( 1 )  are broadly consistent with data for other hydrocarbons + water 
mixtures .  Sanchez and Cell ( 2 )  determined the phase behavior of this 
system in the region 2 0 0 - 4 0 0  °C and 20-300  MPa . Their data are not 
strictly gas solubility and are not in agreement with those of De Loos 
et a Z .  ( 1 ) . 

The limited data of Wehe and McKetta ( 3 )  at 1 6 0  °F ( 3 4 4 . 3  K)  are 
in excellent agreement with the smoothed values these workers obtained 
using the experimental data of Kobayashi and Katz ( 4 ) . The data of 
Azarnoosh and McKetta ( 5 )  are also in reasonable agreement with the data 
of Wehe and McKetta ( 3 )  . Of these three latter sets of data those of 
Azarnoosh and McKetta ( 5 )  are by far the most extensive and are classified 
as tentative . The degree of overlap of the three sets of data is too 
limited to enable a set of data to be recommended . 

References 

1 .  De Leos , Th . W. ; Wij en ,  A .  J .  M . ; Diepen , G .  A .  M .  
J.  Che m .  Thermody n .  1 9 8 0 , 1 2 ,  1 9 3 . 

2 .  Sanche z ,  M. ; Col l ,  R .  
A n . Quim , 1 9 7 8 , 7 4 ,  1 3 2 . 

3 .  Wehe , A .  H . ; McKetta , J .  J .  
Ana Z .  Chem.  19 6 1 ,  3 3 , 2 9 1 .  

4 .  Kobayashi , R . ; Katz , D .  L .  
Ind . Eng.  Che m .  1 9 5 3 , 4 5 , 4 4 0 . 

5 .  Azarnoosh , A . ; McKetta , J .  J .  
Pe t .  Ref. 1 9 5 8 , 3 7 ,  2 7 5 . 
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40 Propane in Water (High Pressure) 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane : c3H8 : [7 4 -9 8-6 ] 

( 2 )  Water:  H20 :  [ 7 7 3 2�18-5 ] 

VARIABLES :  
T/K :  2 8 8 . 7-410 . 9  

P/kPa : 9 9- 3 4 0 9  

EXPERIMENTAL VALUES : 

t l /oF T 2/K Total Pressure 1 
/psi  a 

--- ---

6 0  2 88 . 7  ( 0 . 25 6 ) 3 
( 14 . 95 2 ) � 

14 . 7  
20 . 2  
4 9 . 8  
6 2 . 7  
8 4 . 3  

100 . 5  
1 0 0  310 . 9  ( 0 . 94 9 )  3 

( 1 5 . 6 4 5 ) � 

21 . 7  
3 3 . 7  

100  310 . 9  5 2 . 5  

1 0riginal data . 

Azarnoosh , A . : McKetta , J . J .  

Pe t .  Ref. 19 5 8 ,  3 7 , 2 7 5-27 8 . 

PREPARED BY : 

w .  Hayduk 

Partial Pressure2 Mol Fraction 1 
P1/kPa /105x 1 

1 0 1 . 3 25  ( 5 . 58 ) � 

9 9 . 56 5 . 8 9 
137 . 5  7 . 70 
3 4 1 . 5  19 . 0 5 
4 3 0 . 4  2 2 . 4 4 
5 7 9 . 3  2 4 . 96 
6 9 1 . 0  2 5 . 9 8  

101 . 3 25 ( 1 . 6 2 )  � 

1 4 3 . 0  2 . 34 
2 25 . 7  3 . 8 8 
3 5 5 . 3  6 . 23 

continued . . •  

2Calculated by compiler using vapor pressure data given by authors . 

3Vapor pressure of water as given by authors .  

� Solubility for partial pressure of 101 . 3 25  kPa extrapolated by compiler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A method i s  used in which water 
and propane are charged into an 
equil ibration cell . After rocking 
for several hours , a sample of the 
aqueous solution is passed into 
an analysis  train . The analysis 
consists of re fluxing the water 
solution and collecting the 
evolved gas in an evacuated flask 
of known volume as we ll as 
pressure and temperature . This 
process is repeated unti l all the 
gas is removed .  The quantity of 
water is determined by weight.  
Corrections are applied for the 
vapor pressure of water in the 
collection flask and for water 
collected in the cold trap 
connected to the gas col lection 
flask . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phillips Petroleum Co . 
Certi fied purity of 
9 9 . 9  mol per cent . 

2 .  Distil led and deaerated . 

ESTIMATED ERROR: 

oP/P = 0 . 0 1 

ox l/x l = 0 . 02  ( compi ler) 

REFERENCES : 



Propane in Water (High Pressure) 

COMPONENTS : 

( 1 ) Propane ; c3H8 ; [ 74-98-6 ] 

( 2 )  tvater ; H 2o ; [ 7 7 3 2-18-5 J 

VARIABLES : 
T/K : 

P/kPa : 
2 8 8 . 7-4 1 0 . 9  

9 9 - 3 4 0 9  

EXPERIMENTAL VALUES :  

t l / oF T/K 

100  3 1 0 . 9  

1 6 0  3 4 4 . 3  

220  3 77 . 6 

Total Pressure 1 
/psi a 

52 . 5  
70 . 5  
8 4 . 2  
9 6 . 7  

114 . 7  
1 16 . 7  
120 . 2  
1 2 2 . 0  
1 3 1 . 7  
131 . 7  
1 3 9 . 7  
1 4 0 . 2  
1 4 2 . 7  
1 5 1 . 7  
1 6 0 . 2  

( 4 . 74 ) 3 
( 1 9 . 4 4 ) 4 

3 0 . 7  
3 9 . 2 
4 0 . 2  
55 . 2  
6 0 . 2  
8 0 . 7  

1 0 7 . 7  
1 2 2 . 7  
1 4 4 . 7  
1 6 7 . 7  
1 8 6 . 7  
2 0 0 . 7  
232 . 7  
2 4 2 . 2  
2 4 4 . 0  
2 4 4 . 7  
2 70 . 7  
2 8 3 . 7  
3 0 5 . 7  
3 4 4 . 7  
3 70 . 4  
3 8 5 . 2  
( 1 7 . 19 )  3 
( 31 . 8 9 )  4 

3 7 . 2  
7 5 . 2  

1 3 1 . 7  
13 1 . 7  
1 8 1 . 2  
1 9 5 . 7  
2 17 . 2  
2 5 8 . 7  
2 7 3 . 7  
2 9 0 . 7  

ORIGINAL MEASUREMENTS : 

Azarnoosh , A . ; McKetta , J . J .  

Pe t .  Ref. 1 9 5 8 , 3 7 , 2 7 5 -2 7 8 . 

PREPARED BY : 

W .  Hayduk 

Partial Pressure 2 
P1/kPa 

3 5 5 . 3  
4 79 . 4  
5 7 3 . 8  
6 6 0 . 0  
7 8 4 . 1  
7 9 7 . 9  
822 . 0  
8 3 4 . 4  
9 0 1 . 2  
9 0 1 . 2  
9 5 6 . 4  
9 5 9 . 8  
9 77 . 1  

1 0 3 9 . 1  
1 09 7 . 7  

1 0 1 . 3 2 5  
178 . 9  
2 3 7 . 5  
2 4 6 . 5  
3 4 7 . 8  
3 8 3 . 3  
5 2 3 . 6  
7 0 9 . 7  
8 1 3 . 1  
9 6 4 . 7  

1 1 2 3  
1 2 5 4  
1 3 5 1  
1 5 7 1  
16 3 7  
1 6 4 9  
1 6 5 4  
1 8 3 3  
1 9 2 3  
2 0 7 4  
2 3 4 3  
2 5 2 0  
2 6 2 2  

1 0 1 . 3 2 5  
1 3 7 . 9  
3 9 9 . 9  
7 8 9 . 3  
7 8 9 . 3  

1 1 3 0  
1 2 3 0  
1 3 7 9  
1 6 6 5  
1 7 6 8  
1 8 8 5  

Mol Fraction 1 
/10 5x1 

6 . 23 
7 . 7 0 

1 0 . 26 
1 0 . 5 0 
12 . 4 4  
1 2 . 5 6 
1 3 . 6 2 
1 4 . 04 
1 4 . 30 
1 4 . 7 6 
15 . 03 
15 . 4 1  
1 5 . 6 7  
16 . 8 7 
16 . 9 1  

( 0 .  9 9 )  4 

1 .  75  
2 . 25 
2 . 5 0 
3 . 4 8 
4 . 0 2  
5 . 2 0  
7 . 4 2 
8 . 12 
9 . 0 5  

10 . 6 5  
1 2 . 10 
1 2 . 9 6 
1 4 . 17 
1 5 . 0 6 
1 5 . 0 0  
15 . 0 7 
1 6 . 0 8 
1 7 . 3 0 
1 8 . 4 5 
20 . 0 0 
2 1 . 04 
2 1 . 5 0 

( 0 .  7 8 )  4 

1 .  2 0 0  
4 . 0 0 4  
7 . 6 1 0  
7 . 55 

11 . 00 
11 . 6 9  
1 3 . 10 
1 5 . 12 
16 . 8 0 
16 . 02 

continued . • •  
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42 Propane in Water (High Pressure) 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane � c3u8 � [ 7 4-9 8-6 ] 

( 2 ) Water�  H 2o �  [ 7 73 2-18-5 ] 

VARIABLES :  
T/K : 2 8 8 . 7-4 01 . 9  

P/kPa : 9 9  - 3 4 0 9  

BXPERIMENTAL VALUES :  

220  3 7 7 . 6  

2 8 0  4 1 0 . 9  

1 0riginal data . 

Total Pressure 1 
/psi a 

305 . 7  
310 . 7  
314 . 0  
3 5 5 . 7  
4 0 8 . 7  
4 25 . 7  
4 4 7 . 2  
4 9 7 . 2  
51 1 . 7  
( 4 9 . 20 )  3 
( 6 3 . 9 0 ) 4 
75 . 3  

125 . 4  
315 . 6  
3 9 0 . 2  
4 31 . 0  
4 8 7 . 3  
4 9 8 . 7  

Azarnoosh , A . � McKetta , J . J .  

Pe t .  Ref. 1 9 5 8 , 3 7 ,  275-278 . 

PREPARED BY : 

�'i' . Hayduk 

Parti al Pres sure 2 
P1/kPa 

1 9 8 9  
2 0 2 3  
2 0 4 6  
2 3 3 3  
2 6 9 9  
2 8 1 6  
3 309  
3 4 0 9  

101 . 325  
1 7 9 . 9  
52 5 . 2  

1 8 3 6  
2 3 5 0  
2 6 3 2  
3 0 2 0  
3 0 9 8  

Mol Fraction 1 
/lO s.:rl 

17 . 75 
17 . 6 6 
18 . 0 0 
2 0 . 3 8 
21 . 9 5 
2 3 . 8 5  
24 . 0 6 
26 . 5 0 
27 . 0 0  

( 1 . 5 3 )  4 
2 .  7 2  
6 . 04  

19 . 6 5 
2 3 . 6 0  
2 7 . 2 4 
2 9 . 2 0 
3 1 . 30 

continued . • .  

2 Calculated by compiler using vapor pres sure data given by authors . 

3Vapor pressure of water as given by authors . 

4 Solubil�ty for partial pressure of 101 . 325  kPa extrapolated by 
compi ler . 



Propane in Water (High Pressure) 

COHPONENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4 -9 8 -6 ] 

( 2 )  Water ; H20 ;  [ 7 732-18 -5 ]  

VARIABLES : 
T/K : 

P/kPa : 
2 8 8 . 7 -410 . 9  
99 - 3 4 0 9  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Azarnoosh , A . ; McKetta , J . J. 

Pe t .  Ref. 19 5 8 ,  3 7 , 2 7 5 -2 7 8 . 

PREPARED BY : 

w .  Hayduk 

Smoothed data were presented by authors as follows : 

PB-C 

Total 
Pre ssure 1 

/psia 

1 4 . 7  
2 0  
4 0  
6 0  
8 0  

100  
1 0 8 . 5  
1 4 6 . 0  

1 4 . 7  
2 0  
4 0  
6 0  
8 0  

1 0 0  
150  
19 1 . 5  
2 0 0  
2 5 0  
2 7 5  

14 . 7  
2 0  
4 0  
6 0  
8 0  

100  
150  
2 0 0  
2 5 0  
3 0 0  
3 5 0  
3 8 9  

4 0 0  
450  
500  
538  

20  
4 0  
6 0  
80 

100 
150 
2 0 0  

T/K Partial 
Pressure 2 

p 1 /kPa 

2 8 8 . 7  ( 1 .  7 6 5 )  3 
( 6 0 °F )  9 9 . 6  

1 3 6 . 1  
2 7 4 . 0  
4 1 1 . 9  
5 4 9 . 8  
6 8 7 . 7  
7 4 6 . 3  

310 . 9  ( 6 . 54 )  3 
( 10 0 °F )  9 4 . 8  

1 31 . 4  
2 6 9 . 2  
4 07 . 1  
54 5 . 0  
6 8 2 . 9  
1028  
1314  

344 . 3  ( 32 . 6 8 )  3 
( 16 0 °F)  6 8  • 7 

360 . 9  

105 . 2  
2 4 3 . 1  
3 8 1 . 0  
5 1 8 . 9  
6 5 6 . 8  
1 0 0 2  
1 3 4 6  
1 6 9 1  
2 0 36 
2 3 80 
2 6 4 9  

2 6 9 3  
3 0 3 8  
3 3 8 3  
3 6 4 5  

377 . 6  ( 118 . 5 ) 3 
( 2 2 0 ° F )  19 . 3 7 

157 . 3  
2 9 5 . 2  
4 3 3 . 1  
571 . 0  
9 1 5 . 7  
1 2 6 0  

Hol 
Fraction 1 

/lO s:cl 

5 . 7  
7 . 5  

14 . 9 5  
2 2 . 1 5  
2 4 . 50 
25 . 9  

( 26 . 4 ) 4 

1 .  5 2  
2 . 1 5 
4 . 51 
6 . 8 5 
9 . 20 

1 1 . 51 
16 . 62 

( 2 0 . 3 ) 4 

0 . 8 0 
1 . 15 
2 . 6 0 
4 . 02 
5 . 4 0  
6 .  7 7  

1 0 . 03 
1 3 . 0 4 
1 5 . 6 8 
18 . 0 3 
20 . 0 2 

( 2 1 . 2 ) 4 

21 . 3 7 
2 2 . 9 8  
24 . 2 0  

( 25 . 0 ) 4 

T/K Partial 
Pressure 2 

p 1 /kPa 

2 9 9 . 8  ( 3 . 5 0 )  3 
( 8 0 °F )  9 7 . 9  

1 3 4 . 4  
2 7 2 . 3  
4 1 0 . 2  
5 4 8 . 1  
6 86 . 0  

1 0 0 3  
3 2 7 . 6  ( 15 . 3 2 ) 3 

( 1 3 0 °F)  86 . 0  
122 . 6  
2 6 0 . 5  
3 9 8 . 4  
536 . 3  
6 7 4 . 1  
1 0 19 

1 3 6 4  
1 7 0 8  
1 8 8 1  

3 6 0 . 9  ( 6 4 . 4 0 )  3 
( 19 0 ° F )  37 . 0  

7 3 . 5 
2 1 1 . 4  
3 4 9 . 3  
4 8 7 . 2  
6 25 . 1  
9 6 9 . 8  
1315  
1659  
2004  
2 3 4 9  

3 9 4 . 3  
0 . 30 ( 2 5 0 ° F )  
1 .  8 0  

( 2 0 5 . 7 ) 3 

7 0 . 12 
2 0 8 . 0  
3 4 5 . 9  
4 8 3 . 8  
8 2 8 . 5  
1 1 7 3  

3 . 21 
4 . 53 
5 . 8 1 
8 . 8 8 

1 1 . 9 9  

Mol 
Fraction 1 

/lO s:cl 

2 . 4 5 
3 . 3 8 
6 . 6 5 

1 0 . 05 
1 3 . 4 0 
1 6 . 6 0  

( 2 1 . 9 ) 4 

1 .  0 8  
1 .  5 5  
3 . 18 
4 . 8 4 
6 . 4 5 
8 . 09 

12 . 09 

1 5 . 4 8  
18 . 5 4 

( 20 . 0 ) 4 

0 . 4 0  
0 . 7 8 
2 . 14 
3 . 5 4  
4 . 8 9 
6 . 19 
9 . 2 9  

1 2 . 1 2  
14 . 8 3 
1 7 . 3 1 
19 . 5 8 

1 . 05 
2 . 6 4  
4 . 0 4 
5 . 3 2 
8 . 6 2  

1 1 . 8 8  

continued • . .  
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44 Propane in Water (High Pressure) 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H 8 : [ 74-9 8-6 ] 

( 2 )  Water ; H20 :  [ 7 7 32-18-5 ] 

VARIABLES : 
T/K : 288 . 7-410 . 9  

P/kPa :  9 9 - 3 4 0 9  

Azarnoosh , A . ; McKetta , J . J .  

Pe t .  Ref. 1 9 5 8 , 3 ? , 275-278 . 

PREPARED BY : 

W .  Hayduk 

EXPERIMENTAL VALUES :  ( concluded) 

Total T/K Partial Mol T/K Partial Mel 
Pre ssure 1 Pressure 2 Fraction 1 Pressure 2 Fraction 1 

/psi a p 1 /kPa /10 5x1 p 1 /kPa /10 5x1 

250  377 . 6  1 6 0 5  14 . 89 394 . 3  1518  15 . 1 9 
300  ( 2 2 0 °F )  1 9 5 0  17 . 4 2  ( 2 5 0 ° F )  1863  17 . 94 
350  2295  19 . 7 3 2 2 0 7  2 0 . 5 8 
4 0 0  2 6 3 9  2 1 . 9 2  2 5 5 2  2 2 . 9 0 
4 5 0  2 9 0 4  2 3 . 9 6 2 8 9 7  24 . 3 8 
5 0 0  3 3 2 9  2 6 . 04 32 4 2  2 8 . 7 2 

4 10 . 9  ( 3 39 . 2 ) 3 
6 0  ( 28 0 °F )  74 . 4 6 1 . 19 
80  212 . 4  2 . 9 8  

100 3 5 0 . 3  4 . 51 
150  6 9 5 . 0  8 . 01 
200  1 0 4 0  1 1 . 8 4  
2 5 0  1 3 8 4  15 . 3 7 
3 0 0  1 7 2 9  18 . 59 
350  2074  21 . 4 2  
4 0 0  2419  24 . 6 7  
4 5 0  2 7 6 3  2 7 . 4 2 
500  3108  31 . 22 

1 0rig�nal smoothed values . 

2Calculated by compiler based on vapor pressure data given by authors . 

3Vapor pressures as given by authors but converted to kPa . 
4 Incidence of two liquid phases .  



Propane in Water (High Pressure) 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 )  Propane ; c3
H

8 ; [ 74-9 8-6 ] 

{ 2 )  Water ; H
2

0 ;  [ 77 3 2-18-5 ] 

VARIABLES : 

T/K : 3 4 4 . 3  { 16 0 °F)  

P/kPa: 5 1 4 . 3 -12 4 7  

EXPERIMENTAL VALUES : 

Gas Partial Pressure , P 
/psia 1 /kPa 2 

7 4 . 6  
112 . 2  
1 2 0 . 3  
12 8 . 8  
136 . 7  
1 4 8 . 9  
1 6 5 . 0  
1 8 0 . 9  

1 0riginal data . 

2Calculated by compi ler . 

514 . 3  
7 7 3 . 6  
8 2 9 . 4  
8 8 8 . 0  
9 4 2 . 5  

1 0 2 7  
1 1 3 8  
1 2 4 7  

Wehe , A .H . ;  McKetta , J . J .  

A na Z .  Chern . 196 1 , JJ , 2 9 1-29 3 .  

PREPARED BY : 

W .  Hayduk 

Mol Fraction 1 
10 5 x1 

5 . 49 
8 . 06 
8 . 2 0  
8 . 6 9 
9 . 6 9  

10 . 1  
1 1 . 1  
12 . 3  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Water and propane were equi librated 
in a cell at high pressure and 
constant temperature . A sample of 
the saturated aqueous solution was 
passed into a low pressure Orsat gas 
buret for gas release under control
ed conditions of temperature and 
pressure . At the low pressure used 
in the gas buret {usually < 200 mm 
mercury) , Henry ' s  law ,  and the ideal 
gas law ,  were assumed to describe 
the gas solubi lity , and volumetric 
properties , respective ly . From a 
material balance and pressure-volume 
relationship , as we ll as the vapor 
pressure and volume of water in the 
gas bure t ,  the hydrocarbon content 
of the original aqueous sample was 
calculated . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 

2 .  Treatment not speci fied . 

ESTIMATED ERROR: 

oP/P = 0 . 0 1 {compi ler) 
oxlfxl = 0 . 05 ( authors ) 

REFERENCES :  
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46 Propane in Water (High Pressure) 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Kobayashi ,  R . ; Katz , D . L .  { 1 )  Propane ; c3H
8 ; [ 74 - 9 8-6 ] 

( 2 )  Water ; H20 ; [ 7 7 3 2- 1 8 -5 ] Ind . Eng . Chern . 1 9 5 3 ,  4 5 ,  4 4 0 - 4 4 6 . 

VARIABLES : PREPARED BY : 
T/K : 310 . 9 - 4 2 2 . 0  

W .  Hayduk 
P/kPa :  4 9 0 - 3 3 3 2  

EXPERIMENTAL VALUES : 

t l / oF T/K Total Pressure 1 Partial Pre ssure 2 Mol Fraction 1 
/psi a P11_kPa /10 5x1 

---

1 0 0  310 . 9  7 2  4 9 0  8 . 6 3  
1 1 7  BOO  15 . 52 

1 3 3  3 2 9 . 3  1 8 8  1 2 8 0  1 4 . 9 9 
1 7 0  3 4 9 . 8  1 8 1  1 2 0 7  1 1 . 46 

307  2 0 7 5  1 7 . 6 3 
1 9 0  36 0 . 9  1 3 1  8 3 9  7 . 9 6  

2 2 4  1 4 8 0  1 3 . 3 0  
3 5 9  2 4 1 1  1 9 . 6 0 

205 . 7  369 . 7  2 30 1 4 9 7  1 2 . 6 1  
4 0 0  2 6 6 9  2 1 . 6 2  
4 7 8  3 2 0 7  24 . 49 

2 3 0  3 83 . 2  2 2 2  1 3 8 7  1 3 . 0 1  
5 0 4  3 3 3 2  26 . 3 3 

2 6 0  3 9 9 . 8  170  9 2 8  10 . 0 1  
3 3 2  2 0 4 5  19 . 6 4  
5 11 3 2 7 9  2 8 . 9 2  

3 0 0  4 2 2 . 0  2 6 5  1 3 6 5  1 6 . 6 6  
4 7 1  2 7 85 3 0 . 3 1  

1 0riginal data , excluding that involving a second liquid ( propane) phase . 

2Calculated by compi le r .  
Equi librium data for three-phase systems also g�ven in source . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

1 .  Phi llips Petroleum Co . A high pressure ce ll containing 
propane and water was mechanically 
agitated for at least two hours 

Speci fied as 99 mol per cent 
minimum puri ty . 

to established equi l�brium . 
Mercury was injected into the ce l l  
while the samples were taken . 
The analysis  train cons�sted of a 
low pressure adsorption system for 
water vapor usi ng magnesium 
perchlorate drying agent . The 
increase in gas pressure �n a 
calibrated bottle was used to 
determine the amount of gas 
di solved . Real gas correcti ons 
were applied in determining the 
number of moles of propane . 

Data were also given for the 
pre ssure at which a propane-rich 
liquid phase had just formed , 
defining the limit of the three
phase system . 

See next page . 

2 .  Di sti lled and degassed . 

ESTIMATED ERROR: 
T/K = 0 . 3  

OP/P = 0 . 0 1 
oxl /x l = 0 . 0 3 (compi ler)  

REFERENCES : 



Propane in Water (High Pressure) 

COMPONENTS : 

( 1 )  Propane ; C 3 H e ; [ 7 4- 9 8 - 6 ] 

( 2 )  Water ; H 20 ;  [ 7 7 32-18-5]  

VARIABLES : 

T/K : 2 7 8 . 9 - 3 6 9 . 5  

P1 /MP a :  0 . 5 6 6 - 4 . 26 9  

EXPERIMENTAL VALUES : 

4 2 . 3  
5 3 . 9  
7 8 . 1 
7 9 . 1 

100 . 2  
100 . 6  
132 . 9  
1 3 7 . 7  
15 4 . 2  
160 . 3  
17 2 . 2  
17 9 . 7  
1 8 9 . 6  
1 9 1 . 1  
2 0 1 . 7  
2 05 . 4  

T/K 

2 7 8 . 8 7 
2 8 5 . 32 
2 9 8 . 7 6  
2 9 9 . 3 1  
311 . 0 4  
311 . 2 6  
32 9 . 2 1 
3 3 1 .  8 7  
3 4 1 .  0 4  
3 4 4 . 4 2 
3 5 1 . 0 4 
3 5 5 . 2 1 
3 6 0 . 7 1 
3 6 1 . 54 
36 7 . 4 3 
3 6 9 . 4 8 

Total 
Pre ssure 

P/psi 

8 2 . 2  
101  
142  
143  
191  
191  
284  
300  
366  
3 9 1  
4 4 6  
4 8 2  
5 3 8  
5 4 3  
6 0 8  
6 3 2  

ORIGINAL MEASUREMENTS : 

Kobayashi , R. ; Katz , D .  L .  
Ind.  Eng . Chern . 

1 9 5 3 , 4 5 , 440-4 4 6 .  

PREPARED BY : 

W .  Hayduk ; C . L .  Young 

Partial 
Pressure 

p 1 /MPa 

0 . 56 6  
0 . 6 9 5  
0 . 97 6  
0 . 9 7 9  
1 .  310 
1 . 310  
1 .  941  
2 . 05 0  
2 . 4 9 5  
2 . 6 6 3  
3 . 0 3 2  
3 . 272  
3 . 6 4 5  
3 . 6 7 8  
4 . 109  
4 . 26 9  

Mole fraction 
of  propane 

in liquid , 
.xC 3H e  

0 . 0 0 0 3 6 6  
0 . 0 0 0 2 9 1 3  
0 . 0 0 0 2 2 0 8  
0 . 0 00 2 2 0 8  
0 . 0 0 0 2 0 4 5  
0 . 0 0 0 2 0 0 1  
0 . 0 0 0 2 0 4 6  
0 . 0 0 0 2 0 0 3  
0 . 0 0 0 2 0 6 3  
0 . 0 0 0 2 1 0 7  
0 . 0 0 0 2 2 9 8  
0 . 0 0 0 2 3 6 0  
0 . 0 0 0 2 4 9 5  
0 . 0 0 0 2 4 8 9  
0 . 0 0 0 2 6 3 8  
0 .  0 0 0 2 7 2 6  

Solubility given a t  pressure a t  which propane-r�ch l�quid phase j ust 
forms , defining limit of three-phase region . 

AUXI LIARY INFORHATION 

METHOD /APPARATUS /PROCEDURE : 

High pressure cell with glass 
windows fitted with stirrer . System 
exhibits liquid-liquid-vapor equi
librium and cell fitted with 
sampling ports for the three phases . 
Liquid phase composition analysed 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phi llips Petroleum sample ,  
purity 9 9  mole per cent or 
better . 

2 .  Disti lled and degassed . 

ESTIMATED ERROR: 

oT/K = ± 0 . 15 ; oP/MPa = ± 0 . 01 

47 

by absorbing water on magnesium 
perchlorate and estimating gas 
volumetrically . 
phases in source . 

Data on other (up to 1 .  0 MPa ) ; ± 0 .  0 5  (above 1 .  0 
MPa ) ; o.xC 3 H 8  = ± 1 0- 6  

���t-.imated bv comoi lers \ .  
REFERENCES : 



48 Butane in Water (High Pressure) 

COHPONENTS : EVALUATOR : 

( 1 )  

( 2 )  

[ 106-97-8 ] 

Water ;  H 2 0 ;  [ 7 7 3 2-18 - 5 ] , 
at high pressure 

Colin L .  Young , 
Department of Physical Che�istry , 
University of Melbourne , 
Parkvi lle , Vic . 3052 , 
Australia . 
December 1 9 8 3  

CRITI CAL EVALUATION : 

There are four studies of this system at high temperatures and 
pressures . The data of Tsiklis and Maslennikova ( 1 )  are rej ected since 
they are restricted to the critical region and are in serious disagreement 
with the data of Danniel e t  a l .  ( 2 ) . Furthermore they appear to be 
anomalous when the data for alkane + water syqtems are considered . 
Therefore the data of Tsiklis and Maslennikova ( 1 )  are rej ected . The 
limited data of Danniel e t  a l .  ( 2 )  are c lassified as tentative on the 
basis that they appear consistent with data in the critical region of 
other workers for alkane + water mixtures .  

There are significant discrepancies between the data o f  Reamer 
e t  a l .  ( 3 )  and Le Breton and McKetta ( 4 ) . The latter data are probably 
the more reliable and are classified as tentative . The temperature 
range studied in re ferences ( 1 )  and ( 2 )  does not overlap with the range 
studied in references ( 3 )  and ( 4 ) . 

References 

1 .  Tsiklis , D .  S . ; Maslennikova , V .  Ya . 
Do k l .  Akad. Nau k .  S . S . S . R . 1964 , 1 5 7 ,  4 2 6 . 

2 .  Danniel ,  A . ; Todheide , K . ; Franck , E .  U .  
Chem . -Ing . -Te a h .  1967 , 3 9 , 816 . 

3 .  Reamer , H .  H . ; Sage , B .  H . ; Lacey , w.  N.  
Ind. Eng. Chern . 1952 , 4 4 ,  6 0 9 . 

4 .  Le Breton , J .  c . ;  McKetta , J .  J .  
Hydro a .  Pro a .  Pe t .  Ref. 1964 1 4 3  ( 6 )  1 1 3 6 .  



Butane in Water (High Pressure) 

COMPONENTS : 

( 1 )  Butane ; c4 H10 ; [ 106-97-8 ] 

( 2 )  Water;  H20 ;  [ 7 7 3 2 -18-5 ] 

VARIABLES : 
T/K : 3 1 0 . 9 - 4 1 0 . 9  

P/kPa:  1 2 9 . 3 - 3 0 4 4  

EXPERIMENTAL VALUES : 

t l / oF T 2/K Total Pressure 1 
/psi a 

--- ---

1 0 0  3 10 . 9  19 . 7  
2 3 . 7  
2 9 . 7  
3 4 . 7  
4 1 . 2  
5 2 . 2  

1 6 0  3 4 4 . 3  3 8 . 7  
4 4 . 7  
4 7 . 7  
5 8 . 7  
7 3 . 7  
8 5 . 7  
9 6 . 7  

108 . 7  
1 25 . 2  

1 0riginal data . 

ORIGINAL MEASUREMENTS : 

Le Breton , J . G . ; McKetta , J . J . 

Hydroa . Pro a .  Pe t .  Ref. 1 96 4 ,  
4 3 ,  1 3 6 - 1 3 8 . 

PREPARED BY : 

w .  Hayduk 

Partial Pressure 2 Mol Fraction 1 
P/kPa /10 5x1 

1 2 9 . 3  1 .  7 3  
156 . 9  1 .  9 2  
1 9 8 . 2  2 . 7 8 
2 32 . 7  2 . 9 2 
2 77 . 5  3 . 7 6 
3 5 3 . 4  ( 4 . 6 1 ) 3 
2 3 4 . 1  1 .  6 0  
2 7 5 . 5  1 .  8 9  
2 9 6 . 2  2 . 0 0 
3 7 2 . 0  2 . 5 8 
4 7 5 . 5  3 . 2 1 
5 5 8 . 2  3 . 86 
6 3 4 . 0  4 . 23 
716 . 8  4 . 9 3 
8 3 0 . 5  ( 5 . 4 9 )  3 

continued . . •  

2Calculated by compiler using vapor pressure data given by authors . 

3Average of several determinations made at pressure of appearance of 
second liquid phase . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE: 

Water and butane were equilibrated 
in a cell at high pressure and 
constant temperature . A sample 
of the aqueous solution was passed 
�nto a low pressure Orsat gas 
buret for gas release under 
controlled conditions of 
temperature and pressure . At the 
pressure used ( usually < 2 0 0  mm 
mercury) Henry ' s  law ,  and the 
ideal gas law were assumed to 
describe the solubility ,  and gas 
volumetric properties ,  respective ly .  
From a material balance a s  wel l  as 
the vapor pre ssure and volume of 
water in the gas buret , the butane 
content of the original aqueous 
sample was calculated . Detai ls  
in ( 1 , 2 ) . 

Data also reported for the three
phase system . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phi llips Petroleum Co.  
Certi fied purity of  
9 9 . 9  mol per cent.  

2 .  Distil led and deaerated . 

ESTIMATED ERROR: 
oP/P = 0 . 01 ( compiler) 
oxl /x l = 0 . 0 5  ( authors ) 

REFERENCES : 

1 .  Azarnoosh , A . ; McKetta , J . J .  
Pe t .  Ref. 19 5 8 ,  3 7 ,  2 7 5 . 

2 .  Wehe , A . H . ; McKetta , J . J .  
A na Z .  Chern . 196 1 ,  3 3 ,  2 9 1 .  
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50 Butane in Water (High Pressure) 

COHPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 : [ 106-97-8 ] 

( 2 )  Water ; H 20 ;  [ 7 732-18-5 ] 

VARIABLES : 
T/K : 310 . 9 -4 1 0 . 9  

P/kPa : 129 . 3-3044  

EXPERIMENTAL VALUES : 

t l /oF T 2/K Total Pressure 1 
/psi a 

--- ---

220  3 7 7 . 6  6 8 . 7  
82 . 7  

1 0 2 . 7  
119 . 7  
126 . 7  
140 . 7  
147 . 7  
1 80 . 7  
212 . 7  
2 2 7 . 7  
2 5 9 . 7  

2 8 0  4 1 0 . 9  8 9 . 7  
129 . 7  
1 6 4 . 7  
1 9 4 . 7  
2 26 . 7  
264 . 7  
2 9 9 . 7  
3 2 9 . 7  
3 6 0 . 7  
4 0 1 . 7  
4 30 . 7  
4 5 0 . 7  
4 9 0 . 7  

1 0riginal data . 

Le Breton , J . G . ; McKetta , J . J .  

Hydroa . Proc . Pe t .  Ref. 1 9 6 4 , 
4 3 , 1 3 6 -1 3 8 . 

PREPARED BY : 

W .  Hayduk 

Partial Pres sure 2 Mol Fraction 1 
P/kPa /10 5x1 

3 5 5 . 1  2 . 24 
4 51 . 7  2 . 81 
5 8 9 . 6  3 . 8 4 
7 0 6 . 8  4 . 4 9 
7 5 5 . 0  4 . 84 
8 5 1 . 6  5 . 39 
8 9 9 . 8  6 . 3 2 
1127  7 . 24 
1 3 4 8  8 . 02 
1451  8 . 2 6 
1 6 7 2  ( 8 . 76 ) 3 
2 7 9 . 2  2 . 19 
5 5 0 . 0  4 . 23 
7 9 6 . 3  6 . 29 
1 0 0 3  7 . 6 4  
1 2 2 4  9 . 17 
1 4 8 6  1 1 . 0 1 
1727  1 2 . 26 
1 9 3 4  1 3 . 31 
2 1 4 8  14 . 4 0  
2 4 3 0  15 . 70 
2 6 3 0  16 . 415  
276 8 16 . 86 
3044  ( 17 . 71 ) 3 

continued . . •  

2Calculated by compiler using vapor pressures of water given by 
authors . 

3Average of two or more determinations made at the pressure of the 
appearance of the second liquid phase . 

Data were also reported for the system involving two liquid 
( butane-rich , water-rich) phases .  



Butane in Water (High Pressure) 

COMPONENTS :  

( 1 )  Butane ; c 4H 10 ; [ 1 06-97- 8 ]  

( 2 )  Water ; H 2o ;  [ 7 7 32-18-5 ] 

VARIABLES :  
T/K : 

P/kPa :  
310 . 9-410 . 9  
1 2 9 . 3 -3044  

EXPERIMENTAL VALUES :  ( concluded) 

ORIGINAL MEASUREMENTS : 

Le Breton , J . G . ; McKetta ,  J . J .  

Hydro a .  Pro a .  Pe t .  Ref. 1 9 6 4 , 
4 3 ,  136-13 8 .  

PREPARED BY : 

H .  Hayduk 

Smoothed values were presented by authors as follows : 

Total Pressure 1 
/ps �a 

( 0 . 9 4 9 2 )  3 
20  
40  
5 2 . 2  

( 4 . 74 1 ) 3 
2 0  
4 0  
6 0  
8 0  

1 0 0  
1 2 5 . 2  

( 1 7 . 1 86 ) 3 
2 0  
4 0  
6 0  
80 

1 0 0  
2 0 0  
2 5 9  

( 4 9 . 2 0 3 )  3 
8 0  

100  
2 0 0  
3 0 0  
4 0 0  
4 9 0 . 7  

T/K 

310 . 9  
( 1 0 0 ° F )  

3 4 4 . 3  
( 16 0 ° F )  

3 7 7 . 6  
( 2 2 0 ° F )  

41 0 . 9  
( 2 8 0 ° F )  

1 0riginal smoothed values . 

Partial Pressure 2 
P1/kPa 

1 3 1 . 3  
2 6 9 . 2  
3 5 3 . 4  

1 0 5 . 2  
2 4 3 . 1  
3 8 1 . 9  
5 1 8 . 9  
6 5 6 . 8  
8 3 0 . 5  

19 . 4  
1 5 7 . 3  
2 9 5 . 2  
4 3 3 . 1  
5 7 1 . 0  
1 2 6 0  
1 6 7 2  

2 1 2 . 3  
3 5 0 . 2  
1 0 4 0  
1 7 2 9  
2 4 1 9  
3 0 4 4  

Mol Frac tion 1 
/10 5 x1 

1 .  75  
3 . 4 5  

( 4 . 4 0 ) 4 

0 . 7 5  
1 . 6 0 
2 . 5 5 
3 . 4 5  
4 . 4 0 

( 5 . 5 0 ) 4 

0 . 1 5 
1 .  00  
1 .  8 5  
2 . 7 5 
3 . 6 0  
7 . 6 5  

( 9 . 1 0 ) 4 

1 . 6 0  
2 . 7 0 
9 . 7 0  

12 . 2 5 
15 . 6 5  

( 1 7 . 8 0 ) 4 

2 Calculated by corap� ler using authors ' vapor pre ssure for water . 

3Authors '  vapor pres sure for water . 

4 Incidence of two l�quid phase s .  

PB-C* 

5 1  



52 Butane in Water (High Pressure) 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Butane ; c4u10 ; [ 106-97-8 ] 

( 2 )  Water ; H2o ;  [ 7 7 3 2-18-5 ] 

Danneil , A . ; Todheide , K . , and 

Franck , E . U .  

Chern . Ing -Te a h .  196 7 , 1 3 ,  816-821 . 

VARIABLES :  PREPARED BY : 
T/K : 6 2 8 . 15 , 6 3 7 . 15 

P/NPa:  2 5 . 5-112 . 5  

EXPERIMENTAL VALUES : 

w .  Hayduk 

T/K Pressure 1 
P/bar 

Pressure 2 
P/MPa 

Mol Fraction Butane : 1 
in liquid/x1 in vapour/y 1 

3 5 5  6 2 8 . 15 

3 6 4  6 37 . 15 

1 original data . 

255  
295  
5 10 
520  
590  
725  
7 3 5  
6 9 0  
8 3 0  

1 0 9 0  
1 1 2 5  

25 . 5  
29 . 5  
5 1 . 0  
5 2 . 0  
5 9 . 0  
72 . 5  
7 3 . 5  
6 9 . 0  
8 3 . 0  

109 . 0  
112 . 5  

0 . 025  0 . 124  
0 . 04 8  0 . 105 
0 . 05 5  -

- 0 . 18 8  
0 . 0 4 3  0 . 2 8 7  
0 . 03 6  -

- 0 . 35 6  
0 . 07 7  0 . 256  
0 . 0 4 1  0 . 318  

- 0 . 417 
0 . 0 41  -

2 Total pressure calculated by compi ler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Static bomb with magnetically 
operated stirrer . Pressure 
measured with Bourdon gauge . 
Temperature measured with NiCr-Ni 
thermocouple . Samples of vapour 
and liquid analysed by stripping 
out hydrocarbon with carbon dioxide 
and estimating volumetrically . 
Water estimated gravimetrically . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity speci fied as 9 5 . 5  mol 
per cent . 

2 .  Triply disti lled.  

ESTIMATED ERROR: 

oT/K = 0 . 7 ;  oP/bar = ± 1 %  

ox l = 0 . 0 05 ; oy l = 0 . 012 (authors) 

REFERENCES : 



Butane in Water !High Pressure) 

COMPONENTS : 

[ 10 6 - 9 7- 8 ]  

( 2 )  Water ; H2 0 ;  [ 7 732-18-5 ] 

VARIABLES : 
T/K : 310 . 9-41 0 . 9  

P/MPa :  0 . 3 55-3 . 7 35 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Reamer , H. H .  ; Sage , B .  H .  ; 
Lacey , W .  N .  
In d .  Eng . Ch em. 

19 5 2 ,  4 4 ,  609-6 15 . 

PREPARED BY : 

w .  Hayduk ; C . L .  Young 

Total Gas Parti al Mole fractions 
T/K T/ ° F  Pressure Pre ssure 

p/psi P/MP a 

310 . 9  100 5 2 . 4 5 0 . 35 5  
34 4 . 3  1 6 0  1 2 5 . 4  0 . 83 2  
3 7 7 . 6  220  2 5 9 . 3  1 . 6 6 9  
4 1 0 . 9  2 8 0  5 9 0 . 9  3 . 7 3 5  

lOsxc H .. 1 0 

6 . 2 
8 . 7 

14 . 0  
22 . 0  

a x ' C 4H 1 o 

0 . 9 9 9 5  
0 . 9 9 7 9  
0 . 9 9 1 5  
0 . 9 7 3 2  

b Yc 4 H 1 o 

0 . 9 83 3  
0 . 9 6 6 2  
0 . 9 4 5 9  
0 . 9 292  

a Mole fraction in  water-rich liquid laye r .  
b Mole fraction i n  hydrocarbon-rich liquid layer . 

The se data are at the limi t of the three-phase region ; at slightly 
lower pre ssures there are only two phases , gas and water .  

Mole fraction o f  water rather than those o f  butane were given in the 
original . 

Total pre ssure given in psia ; gas parti al pres sure calculated in 
MPa by compilers . 

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Static equi librium ce l l .  Pre ssure 
measured with pressure balance and 
temperature measured with platinum 
resistance thermometer . Mixture 
confined to cell, the volume of which 
could be varied by mercury injection 
or withdrawal . Equi l ibrium estab
lished and samples withdrawn at 
constant pre ssure . Water content 
of sample determined by absorption 
in calcium chloride . Butane 
es timated volumetrically .  
Addi tional three-phase data in 
source and ref .  ( 1 )  but no 
additional gas so lubility data . 

SOURCE AND PURITY OF MATE RIALS : 

No details given . 

ESTIMATED ERROR: 
o T/K = ± 0 . 0 5 ;  
oxC H = ± 5 % ,  4 1 0 
± 1% (estimated 

REFERENCES : 

o P/MPa = ± 0 . 0 0 7 ;  
ox ' , oyc H C 4 H 1 o 4 1 0 
by compilers) • 

1 .  Reamer ,  H .  H . ; Olds , R .  H . ; 
Sage , B .  H . ; Lacey , w. N .  
In d .  Eng . Chem . 

19 4 4 ,  J6 1 381 . 
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54 Propane and Butane in  Heavy Water 

COHPONENTS : EVALUATOR : 

{ 1 ) Propane : c3H8 : [ 74-98- 6] 
and 

(1) n-Butane : c4 H1 0 : [ 106- 97-8] 

(2) Water-d 2 :  D 2 0 :  [ 7789- 20-0] 

CRITI CAL EVALUATION : 

Rubin Battino 
Department of Chemistry 
Wright State University 
Dayton, Ohio 45 435 u . s . A .  

November ,  198 3  

The propane /0 0 and n-butane/0 2 0  systems were both s tudied by 
Kresheck et al . (l j and the n-butane/D 2 0  sys tem was also studied by Ben
Naim et al . (2) . The propane/D 2 0  data were smoothed to give : 

ln x1 = - 117. 403 + 167. 481/T + 46. 45 77 ln T where T = T/100 K (1) 

The s tandard deviation in ln x1 was 0. 0029 or about 0. 3% in x1 • I n  
smoothing the n-butane/D 2 0 data the two highest points from re ference ( 2) 
were rejected , The resulting smoothing equation is : 

ln x1 = -134 . 697 + 193 . 517/T + 54. 1240 1n T where T = T/100 K .  (2) 

The standard deviation was 0. 014 in ln x1 or about 1. 4% in x 1 • Smoothed 
data at 5 K intervals are given in the table be low. The mole fractions 
are at 0. 1013 25 MPa partial press ure of gas . The thermodynamic functions 
are for the trans fer of the gas from the vapor phase at 0. 1013 25 MPa 
partial pressure of gas , t� the (hypothetical) solution of unit mol e  
fraction . The va lue o f  6 C� 1was constant at 386 J mol - l K- 1 for propane 
/D 0 and 450 J mol- l K- 1 for n-butane/o 2 o .  If required, values of 
6 Gf = -RT ln x1 can be ca lculated from the smoothed mole fractions . 

T/K P ropane n-Butane P r�ane n-Butane Propane n-Butane 
105 x  l05x 6Hi / 6HI /  6SI / 6SI / 1 1 kJ mol- l kJ mol- l J mol- l K- 1 J mol- l K- 1 

273 . 15 8. 229 7. 5 79 - 33 . 74 - 3 7. 98 - 201 . 7 -217. 7 
278. 15 6 . 3 48 5 . 796 -31 . 81 - 3 5 . 73 -194 . 7 -209. 6 
283 . 15 5 .  016 4 . 450 - 29. 88 - 33 . 48 -187. 8 - 201 . 5 
28 8. 15 4. 05 3  3 . 506 -27. 95 -3 1 . 23 -181 . 1 -193 . 7  
293 . 15 3 . 3 45 2 . 829 - 26 . 02 - 28 . 98 -174. 4 - 185 . 9  
298 . 15 2 . 815 2. 336 -24 . 08 - 26 . 73 -167. 9 -178 . 3  
3 03 . 15 2. 414 1 . 970 -22 . 15 - 24 . 48 - 161 . 5 - 170. 8 
3 08 . 15 2. 106 1. 695 -20. 22 -22. 23 -15 5 . 2  -163 . 5  
3 13 . 15 1 . 868 1 . 486 - 18 . 29 -19. 98 -148. 9 -156 . 2 
3 18 . 15 1 . 682 1 . 326 -16 . 36 -17 . 73 -142 . 8  -149. 1 
3 23 . 15 1 .  5 3 7  1 . 203 - 14 . 43 -15 . 48 -136. 8 - 142. 1 
3 28. 15 - 1 . 109 - -13 . 23 - -13 5 . 2  

Re ferences 

1 .  Kresheck, G . C . : S chneider, H . ; Scheraga, H . A . , J .  Phy s . Chern . , 1965 , 
69 , 313 2- 44 . 

2 .  Ben-Naim, A. : Wi 1f, J . ;  Yaacobi, M . ,  J ,  Phy s . Ch ern . , 1973 , 7 7 , 95-
102 . 



Propane a nd Butane in Heavy Water 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4 - 9 8 - 6 ] 

( 2 )  Water-d2 ; D20 ;  [ 7 7 8 9 - 2 0- 0 ]  

VARIABLES : 

T/K = 2 7 7 . 1 5 - 3 2 3 . 15 
P 1 /kPa = 101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Kresheck , G .  C . ; Schneider , H .  
Scheraga , H .  A .  

J .  Ph ys . Chem . 1 9 6 5 ,  6 9 ,  3132- 4 4 .  

PREPARED BY : 

H .  L .  Clever 

Temperature 

t/ ° C T/K 

Mol Fractiona 

l 0 5x 1 

Molarity 

l 0 3 a 1 /mol dm- 3 

Molality 

l0 3m 1 /mol kg- 1 
--

4 2 7 7 . 1 5  6 . 6 1 0 , 6 . 7 4 4  

2 7 7 . 1 5b 6 . 6 8 ± 0 . 07 3 . 68 ± 0 . 0 3 3 . 3 3 ± 0 . 0 3 

10 2 8 3 . 1 5 5 . 0 2 1  
1 5  2 8 8 . 1 5 4 . 0 5 3 , 4 . 0 6 4  
2 0  2 9 3 . 1 5 3 . 3 3 3  
2 5  298 . 1 5 2 . 8 19 , 2 . 8 3 4  

2 9 8 . 1 5b 2 . 8 3 ± 0 . 01 1 . 56 ± 0 . 0 1 1 . 4 1 ± 0 . 0 1 

3 0  3 0 3 . 1 5 2 . 4 09 
3 5  3 08 . 1 5 2 . 09 6 ,  2 . 10 9  
4 0  3 1 3 . 1 5 1 . 8 7 1  
4 5  318 . 1 5 1 . 6 8 5 ,  1 .  6 9 1  
5 0  3 2 3 . 1 5 1 .  5 3 0 1 1 .  5 3 7  

3 2 3 . 1 5b 1 .  54 ± 0 . 01 0 . 8 4 ± 0 . 0 0 0 . 7 6 ± o . o o 

a The experimental values of the mole fraction solubility were 
provided by H .  Schneider . The last digit in each figure is not 
significant . 

b Smoothed values from the original paper . 

AU XILIARY INFORMATION 

METHOD !APPARATUS/PROCEDURE : 
A known quantity of the gas was 

introduced from a gas buret into a 
cal ibrated volume which contained a 
weighed quantity of water . The water 
was stirred until equilibrium was 
attained ( 3  to 4 hours ) . The amount 
of gas in the vapor phase at equil ib
rium was determined from the partial 
pressure of the propane and volume 
of the vapor space . The volume was 
the difference in the empty ves sel 
volume and the water volume . The 
amount of dis solved gas was obtained 
by difference . 

SOURCE AND PURI TY OF MATE RIALS : 
( 1 )  Propane . Matheson Co . ,  Inc . 

9 9 . 9 2  mo le per cent . 

( 2 )  Water-d� . US Atomic Energy 
Cornmiss�on . 9 9 . 7  mol per cent 
o2o .  

ESTIMATED ERROR: 

ox l /xl = ± 0 . 0 0 5  

REFERENCES : 
1 .  Steckel , F . ; Szapiro , s .  
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The D20 density values used were 
based on literature data ( 1 ) . The gas 
volume was corrected for non-ideal 
behavior by use of a compressibility 
factor ( 2 ) . At each temperature the 
solubility was usually measured at 
two partial pressures which ranged 
from 0 . 5  to 0 . 7  atm at 4 ° C and 1 . 2  
to 1 . 6  atm at 50  ° C .  All solubility 
data were normali zed to a partial 
pres sure of 1 atm . 

TPans . FaPaday S o c .  1 9 6 3, 5 9 ,  3 3 1 .  

2 .  Si lberberg , I .  H . ; Kuo , P .  K . ; 
McKetta , J .  J .  

Pe tPo Z .  EngP . 1 9 5 4 ,  2 4 ,  C9 . 



56 Propane and Butane in Heavy Water 

COMPONENTS : 

( 1 )  Butane : c4H10 : [ 106-97-8 ] 

( 2 )  Deuterium oxide ( heavy water) : 
D20 :  [ 7 7 89-20-0 J 

VARIABLES : 
T/K : 2 7 8 . 15-29 8 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

t 1 /°C T 2/K Ostwald Coefficient ' 
L/cm 3 cm- 3 

---

5 2 7 8 . 15 0 . 06 8 9  
10 2 8 3 . 15 0 . 0 5 3 9  
1 5  2 8 8 . 15 0 . 04 30 
20  2 9 3 . 15 0 . 0350  
2 5  2 9 8 . 15 0 . 0 2 8 9  

' original data . 

ORIGINAL MEASUREMENTS : 

Ben-Naim , A . : Wil f ,  J . : 

Yaacobi , M .  

J.  Phy s . Chern . 1 9 7 3 , 7 7 ,  9 5 -102 . 

PREPARED BY : 
w .  Hayduk 

Bunsen Coefficient2 
a/cm 3 ( STP ) cm- 3 

0 . 06 7 5  
0 . 0517  
0 . 04 0 4  
0 . 0 3 2 3  
0 . 0 2 6 2  

Mole Fraction2 
/10 5x1 

5 . 70 
4 . 36  
3 . 41 
2 . 73 
2 . 21 

2Calculated by compi ler using real gas molar volumes .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The method of Ben-Naim and Baer ( 1 ) 
was modified to include the use of 
Te flon stopcocks .  Degassed liquid 
initially in a volumetric container 
was forced by a stirrer-created 
vortex up side-arms and through 
tubes containing the gas , which was 
saturated with vapor . 

The gas uptake at constant pressure 
was determined by means of a bure t .  

SOURCE AND PURITY O F  MATERIALS : 

1 .  Matheson Co . Minimum specified 
9 9 . 9 5% .  

2 .  Darmstadt Co . Minimum sepcified 
purity 9 9 . 9 5 % . 

ESTIMATED ERROR: 

oL/L = 0 . 0 1  ( compiler) 

REFERENCES : 

1 .  Ben-Naim , A . : Baer , s .  
Trans . Faraday Soc.  196 3 ,  5 9 , 
2 735-2741 . 



Propane and Butane in Heavy Water 57 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; C4Hl0 ; [ 106-97-8 ] Kresheck , G .  c . ;  Schneider , H . ; 
Scheraga , H .  A .  

( 2 )  Water-d2 ; 020 ; [ 7 7 8 9-20-0 ] 
J .  Phys . Chem . 1 9 6 5 ,  6 9 ,  3 1 3 2-4 4 .  

VARIABLES : PREPARED BY : 

T/K = 2 7 7 . 15 - 328 . 1 5 H .  L .  Clever 
p 1 /kPa = 1 0 1 .  3 2 5  

EXPERIMENTAL VALUES : 

Temperature Mol Fractiona Molarity Molality 

t/ ° C T/K 10 5x1 10 3 a 1 /mol dm- 3 1 0 3 m 1/mol kg- ! 
--

4 2 7 7 . 15 6 . 2 6 7 , 6 . 2 3 6 , 6 . 19 6  

2 7 7  . 1 5b 6 . 2 5 ± 0 . 03 3 . 4 4 ± 0 . 0 2 3 . 12 ± 0 . 0 2 

7 2 8 0 . 15  5 . 2 8 0  
1 0  28 3 . 15 4 . 528 , 4 . 4 97  
1 5  2 8 8 . 15 3 . 531 , 3 . 4 9 0 ,  3 . 54 4  
2 0  2 9 3 . 15 2 . 8 1 5  
2 5  298 . 1 5 2 . 3 5 9 , 2 . 318 , 2 . 3 6 2  

2 9 8 . 15b 2 . 3 5 ± 0 . 02 1 .  29  ± 0 . 01 1 . 17 ± 0 . 01 

3 0  3 0 3 . 15  1 .  9 8 4 , 1 .  9 8 0  
3 5  3 0 8 . 15 1 . 7 0 8 , 1 .  6 8 3  
4 0  3 1 3 . 1 5 1 . 4 9 5 ,  1 .  506  
45  318 . 1 5 1 .  3 2 2 , 1 .  3 2 2  
5 0  3 2 3 . 15  1 .  2 0 4 , 1 . 211  

32 3 . 15b 1 .  2 1  ± 0 . 01 0 . 6 6 ± 0 . 0 1 0 . 6 3 ± 0 . 01 

5 5  328 . 1 5  1 .  0 9 9  

a The experimental values of  the mole fraction solubility were provided by 
H .  Schneider . The last digit in each number is not significan t .  

b Smoothed values from the original paper . 

AUXI LIARY INFORMATION 

METHOD /APPARATUS / P ROCEDURE : 

A known quantity of  the gas was 
introduced from a gas buret into a 
calibrated volume which contained a 
weighed quantity of water . The water 
was stirred until equilibrium was 
attained ( 3  to 4 hours ) .  The amount 
of gas in the vapor phase at equilib
rium was determined from the partial 
pressure of  the butane and the volume 
of the vapor space . The volume was 
the difference in the empty vessel 
volume and the water volume . The 
amount of dissolved gas was obtained 
by difference . 

The 020 density values used were 
based on literature data ( 1 ) . The gas 
volume was corrected for non-ideal 
behavior by use of a compressibility 
factor ( 2 ) . At each temperature the 
solubility was measured at one to 
three partial pressures which ranged 
from 0 . 5  to 0 . 7  atm at 4 ° C  and 1 . 2  
to 1 . 6  atm at 5 0  ° C .  All solubility 
values were normalized to a butane 
partial pressure of one atm. 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Matheson Co . , Inc . 
9 9 . 9 4 mol per cent . 

( 2 )  Water-d? . US Atomic Energy 
Commiss�on . 9 9 . 7  mol per cent 
020 .  

ESTIMATED ERROR: 

REFERENCES : 

1 .  Steckel , F . ; S zapiro , S .  
Trans . Faraday S oa .  1 9 6 3 ,  5 9 ,  3 3 1 .  

2 .  Silberberg , I .  H . ;  Kuo , P .  K . ; 
McKetta , J .  J .  

Pe tro l .  Eng r .  1 9 5 4 ,  2 4 ,  9 C .  



58 Aqueous Mixed Solvent Solutions 

COHPONENTS : EVALUATOR : 

( 1 )  Propane ; c3H8 ; [ 7 4 - 9 8- 6 ]  
Butane ; c4H10 ; [ 106-97-8 ] 
2-Methylpropane ; c4H10 ; [ 75-28-5 ] 

( 2 )  Electrolyte 

( 3 )  Water ; H20 ;  [ 7 7 32-18-5 ] 

CRITICAL EVALUATION : 

H .  Lawrence Clever 
Chemistry Department 
Emory University 
Atlanta , GA 3 0 3 2 2  USA 

1 9 8 4 , January 

An Evaluation of the Solubility of Propane , Butan e ,  and 

2-Methylpropane in Aqueous Electrolyte Solutions 

This section contains an evaluation of  the solubility of  propane , 
butane , and 2-methylpropane in aqueous solutions of electrolytes including 
synthetic sea salt and several micel le forming electrolytes . One solution 
of a nonelectrolyte , ure a ,  is included . Solubility data are reported by 
more than one laboratory for only two propane ( aqueous NaCl and urea)  and 
two butane ( aqueous NaCl and (C2H5 ) 4NBr ) containing systems . There are 
not enough data available from independent sources on the solubility of  
the gases in any one e lectrolyte system over common ranges of  electrolyte 
concentration and temperature to recommend solubility values . For many of 
the systems , the data are meager and sometimes o f  poor quality . Most  of 
the available data are c lassed as tentative . 

For most of the systems the solubility data have been converted to a 
form of  the Sechenov ( Setchenow) salt effect parameter at a gas partial 
pressure of  1 0 1 . 3 2 5  kPa in order to have a common basis of comparing the 
systems . Most of  the available solubility data on these gases can be put 
in the form of the Sechenov constant as 

where m2 represents the electrolyte molality and m 0 and m 1 , sa t  l , sa t  
represent the molal gas solubility i n  pure water and electrolyte solution , 
respective ly .  

Other forms of the Sechenov salt effect parameter wil l  be used as 
wel l . They include 

k /dm 3mol- 1 = ( 1/ (a 2/mo1 dm- 3 ) ) log (a 1° t/a 1 t ) s a a  , sa , sa 

k /kg mol- 1 = ( 1/ (m2/mo1 kg- 1 ) ) log ( x1° t/x1 t ) 
smx , sa , sa 

A complete discussion of the conversions among these and other forms of 
the salt effect parameter can be found in volume 10  of  the So l� i li ty 
Lata Seri es ( 12a , b ) . 

There are other modifications of the salt effect parameter in use . 
The use of  a natural logarithm instead of the base ten logarithm i s  
becoming popular . The use of electrolyte ionic strength instead of a 
molal or molar concentration allows a direct comparison of the salt effect 
among electrolytes of  different charge type ( 1- 1 , 1-2 , etc ) . Both of 
these modifications have their advantages , but we have not chosen to use 
them here . 

The systems evaluated are given in the order of  the standard arrange
ment for inorganic compounds used by the u .  s .  National Bureau of Standards 
publications . The number is the standard order number for the e lectrolyte 
cation . 



Aqueous Mixed Solvent Solutions 

The general policy in evaluating salt effects on gas solubility has 
been to convert all salt e ffect data into Sechenov salt effect parameters 
of the form of k /dm 3 mol- 1  or k /kg mol- 1 for purposes of comparison . s aa smm 
Most of the data on the propane , butane , and 2-methylpropane gases is  
already in the ksmm form. Thus that is the form used in this evaluation 
for most of the systems . When avai lable , the author ' s  solubility value in 
pure water is used in the m 1 °/m 1 ratio in the belief that some of the 
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author ' s  systematic errors may cancel in the ratio . In general one can 
place more confidence in the salt effect parameter determined at electrolyte 
concentrations of one molal or more than values determined in dilute 
electrolyte solutions where small error in solubility may result in large 
errors in the salt effect parameter . 

2 ( 1 )  Propane + Hydrochloric, acid [ 7 6 4 7- 0 1- 0 ]  + Water 

Butane + Hydrochloric 'acid [ 7 64 7-01-0 ] + Water 

Yano , Suetaka , Umehara , and Horiuchi ( 8 ) report the solubil ity of 
propane at HCl concentrations of 0 ,  0 . 2 5 0 ,  0 . 50 0 , and 1 . 0 0 0  mol dm- 3  at 
2 9 8 . 2  K .  Morrison and Billett (1 )  report salt effect parameters at four 
temperatures based on the molal solubility of butane in water and one 
molal HCl solution. 

The salt effect parameters are given below .  

T/K Gas HCl 
m2 or a 2 k /dm 3mol- 1 k /kg mol- 1 k /kg mol- 1 Ref . 

2 8 5 . 75  Butane 
2 9 8 . 2  Propane 

3 0 3 . 15 Butane 
3 2 2 . 55 Butane 
34 4 . 85 Butane 

l (m2 ) 
0 . 2 5 ( a2 ) 
0 . 5 0 ( a2 ) 
1 ( a  2 > 
l (m2 ) 
l (m 2 ) 
l (m2 ) 

s a  a 

0 . 16 4  
0 . 12 3  
0 . 12 5  

smm smx 

0 . 08 0  0 . 0 9 5  1 
8 

0 . 1 1 4  0 . 12 9  
0 . 04 9  0 . 06 4  1 
0 . 0 3 1  0 . 04 6  1 
0 . 0 2 8  0 . 04 3  1 

The propane salt ef fect parameter in 0 . 2 5  M HCl is doubtful , and 
implies the solubility value is in error by being too sma l l . The other 
values are c lassed as tentative , but it is worth noting that the salt 
e ffect parameters for the propane system are larger than norma l ly observed 
for other gases in hydrochloric acid solution . 

2 ( 2 )  Propane + Sul furic acid [ 7 6 6 4 - 9 3- 9 ]  + Water 

Butane + Sulfuric acid [ 7 6 6 4 - 9 3 - 9 ]  + Water 

2 -methylpropane + Sulfuric acid [ 7 6 6 4 - 9 3- 9 ]  + Water 

Rudakov and Lutsyk ( 1 1 )  report solubility data on these systems at 
2 9 8 . 15 and 3 63 . 1 5 K in solutions up to 9 8 . 3  weight percent acid . Rudakov 
has provided some supplementary data not in the original publication . The 
evaluator has calculated k /kg mol- 1 and k /kg mol- 1 salt e ffect sma smx 
parameter values from the solubility values on the data sheets . The ksmm 
value can be approximated by subtracting 0 . 0 1 5  from the ksmx values . 
Unfortunately no value is given for the solubil ity of propane in water at 
3 6 3  K so no salt effect parameters were calculated for the propane system 
at that temperature . The results follow the trend noted for other gases 
in aqueous sulfuric acid of salting-out at small acid concentration and 



60 Aqueous Mixed Solvent Solutions 

COHPONENTS : 

{ 1 )  Propane � c3H8 � [ 74 - 9 8- 6 ]  
Butane � C4H1 0 � [ 1 06-97-8 ]  
2-Methylpropane � c4H1 0 � [ 75-28- 5 ]  

{ 2 )  Electrolyte 

( 3 )  Water � H2o�  [ 7 7 3 2- 1 8 - 5 ]  

CRITICAL EVALUATION : 

EVALUATOR : 

H .  Lawrence C lever 
Chemistry Department 
Emory University 
Atlanta , GA 3 0 3 2 2  USA 

1 9 8 4 , January 

salting in at large acid concentrations .  It would be desirable to have 
additional data at small and intermediate acid concentrations . The values 
are c lassed as tentative . Salt effect parameters are not normal ly cal
culated for solutions as concentrated as these , but the results do indi
cate a s imilar behavior for the three gases in sulfuric acid solution . 

T/K H2so4 Pro:12ane Butane 2-Meth;tl;ero;eane 

m2/mol kg- 1 ksma k k k k k sm;,; smc sm;,; smc smx 

29 8 . 15 1 5 . 5  0 . 0 20  0 . 01 3  0 . 020  0 . 01 3  0 . 01 6  0 . 0 0 8  
4 0 . 8  0 . 01 1  0 . 00 6  0 . 0 0 8  0 . 00 2  0 . 0 07  0 . 0 0 2  
6 4 . 8  - - - - 0 . 0 0 0  -0 . 0 0 4  

1 3 6  - 0 . 0 0 2  - 0 . 0 0 5  - 0 . 0 0 3  -0 . 0 0 6  -0 . 0 0 4  - 0 . 0 0 6  
1 8 2  - - - - -0 . 0 04  - 0 . 00 6  
2 1 2  - - - - - 0 . 0 0 3  - 0 . 0 0 5  
5 9 0  - - - - -0 . 002  - 0 . 0 0 3  

3 6 3 . 15 9 1 . 8  _a _a - 0 . 0 0 8  -0 . 01 1  No Data 
1 3 6  _a -a - 0 . 0 0 7  - 0 . 0 0 9  at this 
190  -a _a temperature 
4 33 _a _a 

a No solubility value in water to use in  the calculation . 

1 8  Propane + Ammonium bromide [ 1 2 1 2 4 - 9 7-9 )  + Water 

Wen and Hung ( 5 )  report the solubility of propane in aqueous ammonium 
bromide at five concentrations at four temperatures . Propane is salted 
out at all concentrations and temperatures studied . The evaluator has 
calculated k /kg mol- 1 salt effect parameters which are presented below. smm 

NH4Br ksmm/kg mol- 1 

m2/mol kg- 1 2 7 8 . 15 K 2 8 8 . 15 K 29 8 . 15 K 3 0 8 . 15 K 

0 . 1  ( authors ) 0 . 0 9 5  0 . 0 8 6  0 . 0 7 6  0 . 06 6  

O . l0 5- 0 . l 0 7a 0 . 08 9  0 . 104  0 . 08 9  0 . 0 7 2  
0 . 210-9 . 224a 0 . 0 7 1  0 . 0 8 7  0 . 0 6 7  0 . 05 3  
0 . 407-0 . 4 28a 0 . 09 3  0 . 0 8 8  0 . 0 8 4  0 . 0 5 3  
0 . 6 31-0 . 70 7a 0 . 0 8 9  0 . 0 8 8  0 . 0 7 5  0 . 0 6 3  
0 . 8 5 0-0 . 9 42a 0 . 14 4  0 . 08 3  0 . 07 8  0 . 0 6 3  

Av . 0 . 0 97 0 . 0 9 0  0 . 079  0 . 0 5 9  

a The exact concentration at each temperature is given the data sheets . on 

The authors give salt effect parameter values stated to be for O . lOm 
NH4Br solution . They are compared with the individual values at the five 
concentrations and the average of the individual values . The averages 
parallel , but do not agree exactly with the authors values . Neither do 
linear regres sions of the values to 0 . 1  m value agree . However , con-
sidering the uncertainty in the solubility values the k values are all smm 
within the expected uncertainty . A s imilar range of  values wil l  be seen 
in the authors values for the gases in other electrolyte solutions . 
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23 { 1 )  Propane + 1-Dodecanamine hydrochloride [ 9 2 9 - 7 3- 7 ]  + Water 

Lin and Metzer ( 6 )  measured the solubility of propane at 2 9 8 . 15 K in 
1 x 10- 8 to 1 x 1 0- 3 mol dm- 3 solutions of 1-dodecanamine hydrochloride . 
They do not report a solubil ity value in water but they quote water solu
bility values from the literature including the value of Wen and Hung ( 5 ) . 
The solubility values show salting in at 1 x 10- 8 M, salting out from about 
1 x 10- 7 to 5 x lo- s M and salting in again at a l l  larger salt concentra
tions . The e lectrolyte forms micelles , but all solubility measurements 
were made below the critical micelle concentration ( erne) of about 
1 . 3  x 10- 2 M in air . The erne is 7 . 5  x 1 0 - 3 M when saturated with propane . 
Salt effect parameters are not appropriate for the system and were not 
calculated . The salting-in at 1 x 10- 8 M 1-dodecanamine hydrochloride fol
lowed by a region of salting out has not been reported before . Confirma
tion of the observation is needed . 

23 ( 2 )  Propane + Guanidine hydrochloride [ 5 0-01-1]  + Water 

Butane + Guanidine hydrochloride [ 5 0-01-1]  + Water 

2-Methylpropane + Guanidine hydrochloride [ 5 0-01-1]  + Water 

Wetlaufer , Malik , Stoller and Coffin ( 4 )  measured the solubilities of 
the three gases in water and in 4 . 87 molar guanidine hydrochloride at 
temperatures of 2 7 8 . 2 ,  2 9 3 . 2 ,  and 318 . 2  K .  The salt effect parameters 
calculated from their data are be low . The data are classed as tentative . 

T/K 

278 . 2  
2 9 3 . 2  
318 . 2  

Guanidine 
Hydrochloride 

c2/mol dm- 3 

4 . 8 7 
4 . 8 7 
4 . 8 7 

Propane 

0 . 01 9  
- 0 . 0 0 4  
- 0 . 0 1 3  

k /dm3 
8 C C  

mol- 1 

Butane 2-Methylpropane 

- 0 . 001 0 . 0  
- 0 . 0 2 5  - 0 . 0 2 2  
- 0 . 0 3 8  - 0 . 031 

2 3 ( 3 )  Propane + Tetramethylammonium bromide [ 64-20-0]  + Water 

Butane + Tetramethylammonium bromide [ 6 4 -2 0 - 0 ]  + Water 

Wen and Hung { 5 )  report the solubility of propane in aqueous tetra
methylammonium bromide at two concentrations and four temperatures and 
the solubi lity of butane at one concentration and four temperatures .  The 
two gases are salted-in at all concentrations and temperatures studied. 
The salt effect parameters are summarized below . 

(CH3 ) 4NBr ksmm/kg mol- 1 

m 2/mol kg- 1 2 7 8 . 15 K 2 8 8 . 15 K 2 9 8 . 15 K 30 8 . 15 K 

Propane 

0 . 10 ( authors )  - 0 . 0 2 9  - 0 . 0 3 9  -0 . 0 5 9  - 0 . 0 9 1  

0 . 16 5  -0 . 0 3 3  - 0 . 0 3 3  - 0 . 0 8 3  
0 . 3 2 5 - 0 1 3 2 8a - 0 . 0 5 1  - 0 . 0 8 4  
0 . 8 8 5  - 0 . 0 5 1  

Butane 

0 . 10 (authors )  -0 . 0 4 9  - 0 . 0 6 4  - 0 . 0 7 4  - 0 . 10 0  

0 . 8 50  - 0 . 0 5 6  - 0 . 0 6 1  - 0 . 0 7 1  - 0 . 0 9 3  
a The exact concentration at each temperature is given on the data sheet . 
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COHPONENTS : 

( 1 )  Propane ; c3H9 ; [ 74-98-6 ] 
Butane ; C4H1o : [ 10 6 - 9 7-8 ] 
2-Methylpropane : c4H10 ; [ 75 - 2 8 - 5 ]  

( 2 )  Electrolyte 

( 3 )  Water ; H2o ;  [ 7 7 3 2 - 1 8 - 5 ]  

CRITI CAL EVALUATION : 

EVALUATOR : 

H .  Lawrence Clever 
Chemistry Department 
Emory University 
Atlanta , GA 3 0 3 2 2  

1 9 8 4 , January 

USA 

The author ' s  values stated to be for 0 . 10 m electrolyte were 
apparently smoothed in some way not explained in the paper . The values 
are within experimental error of the values calculated from the solu
bility data in the paper by the evaluator . The data are classed as 
tentative . 

2 3 ( 4 )  Propane + Tetraethylammonium bromide [ 71-9 1-0 ] + Water 

Butane + Tetraethylammonium bromide [ 71-91- 0 ]  + Water 

Wen and Hung ( 5 )  report the solubility of propane in water and at two 
aqueous solution concentrations of  tetraethylammonium bromide at four 
temperatures and the solubility of butane in water and at one concentra
tion of the electrolyte of four temperatures . Morrison and Johnstone ( 2 )  
report a salt effect parameter for butane based on solubility measurements 
in water and one molal e lectrolyte at 2 9 8 . 15 K .  Both gases salt-in under 
all  conditions studied . 

The authors ' smoothed salt effect parameter values for 0 . 1  m solu
tion and values calculated from data in their paper are given below .  The 
Morrison and Johnstone value is in brackets , [ ] .  

(C2H3 ) 4NBr ksmm/kg mol- 1 

m2/mol kg- 1 2 7 8 . 15 K 2 8 8 . 15 K 29 8 . 15 K 3 0 8 . 15 K 

Propane 

0 . 10 ( authors ) -0 . 0 9 6  - 0 . 1 2 5  -0 . 158  -0 . 2 0 7  

0 . 154-0 . l?la -o  . 1 1 1  - 0 . 130  -0 . 115  -0 . 20 3  
0 . 4 2 5  -0 . 09 8  -0 . 12 8  -0 . 132  -0 . 179  

Butane 

0 . 10 ( authors )  -0 . 1 4 9  -0 . 15 2  -0 . 16 8  -0 . 2 2 6  

0 . 4 0 5  -0 . 14 2  -0 . 1 4 5  -0 . 159  -0 . 210 
1 . 0  [ - 0 . 12 2 ] b 

a The exact concentration at each temperature is given on the data shee t .  
b Morrison and Johnstone ( 2 )  , all other values from Wen and Hung ( 5 )  • 

The salt effect parameter values  for butane + tetraethylammonium 
bromide + water from the two papers agree poorly . Both values are c lassed 
as tentative with a preference for the wen and Hung value because their 
work represents a more extensive study . 

2 3 ( 5 )  Propane + Tetrapropylammonium bromide [ 19 4 1-30-6 ] + Water 

Butane + Tetrapropylammonium bromide [ 19 4 1- 3 0 - 6 ]  + Water 
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Wen and Hung ( 5 )  report the solubility of propane in water and in up 
to eight concentrations of aqueous tetrapropylammonium bromide solution 
at four temperatures . They report the solubility of butane at only one 
electrolyte concentration at the four temperatures . The authors smoothed 
values of the salt effect parameter and the values calculated by the 
evaluator from the solubility data in the paper are given in the fol
lowing table . 

(C3H8 ) 4NBr 

m 2/mol kg- 1 

Propane 

0 . 10 (authors ) 

0 . 102-0 . ll Oa 
0 . 210  
0 . 2 6 7-0 . 2 7 la 
0 . 410-0 . 4 2 0a 
0 . 4 3 6  
0 . 457-0 . 46 5a 
0 . 4 9 2  
0 . 60 9-0 . 7 8 4a 
0 . 9 6 3  
1 .  0 50-l . 0 7 0a 

Butane 

0 . 10 (authors )  

0 . 40 5  

2 7 8 . 15 K 

-0 . 0 8 0  

-0 . 0 8 5  
-0 . 0 9 2  
- 0 . 0 8 5  
- 0 . 071  
- 0 . 0 7 0  

-0 . 0 5 3  
-0 . 0 3 3  
-0 . 02 3  

- 0 . 12 0  

-0 . 11 6  

k I 1 kg- 1 smm mo 

2 8 8 . 15 K 2 9 8 . 15 K 

-0 . 1 3 0  - 0 . 1 8 7  

-0 . 1 2 6  - 0 . 1 8 8  
-0 . 1 2 4  
-0 . 129  -0 . 16 0  
-0 . 1 2 5  -0 . 15 1  

-0 . 11 6  

-0 . 0 9 4  -0 . 15 2  

-0 . 0 7 3  -0 . 12 6  

-0 . 1 6 5  -0 . 22 7  

-0 . 1 5 7  -0 . 2 1 2  

3 0 8 . 15 K 

-0 . 2 7 3  

-0 . 2 7 9  

-0 . 2 37  

-0 . 2 3 7  

- 0 . 2 0 8  

-0 . 30 7  

-0 . 2 8 1  

a The exact concentration a t  each temperature is given o n  the data sheet . 
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Wen and Hung state that the salt effect parameters decrease in magni
tude as the electrolyte concentration increases .  Thi s  is most c learly 
seen in the data of the propane + tetrapropylNbromide + water system . We 
believe this system was used by them as a model system to extrapolate salt 
effect parameters to obtain the 0 . 10 molal values they give in the paper . 
The exact nature of their smoothing procedure is not given in  the paper . 

2 3 ( 6 )  Propane + Tetrabutylammonium bromide [ 16 4 3-19-2 ] + Water 

Butane + Tetrabutylammonium bromide [ 16 4 3-19-2 ] + Water 

Wen and Hung ( 5 )  report the solubility of propane in water and in 
aqueous solutions at two concentrations of tetrabutylammonium bromide at 
four temperatures . They report the solubi lity of butane in water and at 
only one electrolyte solution . The salt effect parameters given by them 
for 0 . 10 m solution and those calculated by the compiler from solubility 
data in the paper are given below . All systems salt-in under the condi
tions studied . All values are classed as tentative . 
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COHPONENTS : EVALUATOR : 

{ 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] 
Butane ; C4 H1o ;  [ 10 6-97-8 ] 
2-Methylpropane ; c4H10 ; [ 7 5-28-5 ] 

H .  Lawrence Clever 
Chemistry Department 
Emory University 
Atlanta , GA 3 0 3 2 2  

{ 2 )  Electrolyte 
1 9 8 4 , January 

{ 3 )  Water ; H20;  [ 77 3 2- 1 8-5 ]  

CRITI CAL EVALUATION : 

{C4H9 ) 4NBr ksmm/mol kg- 1 

m2/mol kg- 1 2 7 8 . 15 K 2 8 8 . 15 K 29 8 . 15 K 

Propane 

0 . 10 {authors )  -0 . 0 6 6  -0 . 1 4 6  -0 . 2 4 8  

0 . 165-0 . 19 3a -0 . 0 8 2  -0 . 150 -
0 .  300-0 . 3 10a -0 . 06 4  -0 . 1 3 9  - 0 . 2 0 3  
0 . 6 2 4  - - -0 . 20 3  

Butane 

0 . 10 { author s )  -0 . 10 4  -0 . 180  -0 . 2 8 6  

0 . 310  -0 . 10 1  -0 . 1 7 3  -0 . 26 9  

USA 

30 8 . 15 K 

-0 . 3 8 6  

-0 . 3 60 
-0 . 3 3 6  

-

-0 . 4 3 5  

-0 . 39 5  

a The exact concentration a t  each temperature i s  given on the data sheet . 

2 5 { 7 )  Propane + Tetraethanol amine bromide [ 43 2 8 -0 4- 5 ]  + Water 

Wen and Hung { 5 )  report the solubility of propane in water and in 
aqueous solutions of tetraethanolammonium bromide at one or two concentra
tions at four temperatures . 

The salt e ffect parameters for the system are given below . The 
authors smoothed values for use with 0 . 10 m solutions are included . The 
gas is slightly salted-in . The values are c lassed as tentative . 

{C2H40H) 4NBr ksmm/mol kg- 1 

P�2!mol kg- 1 2 7 8 . 15 K 2 8 8 . 15 K 29 8 . 15 K 3 0 8 . 15 K 

0 . 10 { authors)  0 . 0  - 0 . 0 25 -0 . 0 6 1  - 0 . 1 1 3  

0 . 153-0 . 16 0a -0 . 0 1 4  - 0 . 0 2 3  -0 . 0 2 8  - 0 . 101  
0 . 50 8  - - -0 . 0 4 2  -

a The exact concentration at each temperature is given on the data sheet.  

7 6  Butane + Lanthanam chloride [ 10 0 99-58- 8 ]  + Water 

Morrison and Billett { 1 )  report the solubility of butane in water and 
a salt effect parameter value based on an unreported solubility measurement 
in a one equivalent per kg electrolyte solution . Lanthanum chloride salts 
out . The salt effect parameters on a molal basis are given below . They 
are classed as tentative . 
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T/K k /kg mol- 1 a 
smm k /kg mol- 1 

sm:x: 

2 8 5 . 7 5  0 . 54 6  0 . 5 76  
30 3 . 15 0 . 46 2  0 . 49 2  
3 22 . 55 0 . 4 6 2  0 . 49 2  
3 4 4 . 8 5 0 . 42 0  0 . 4 5 0  

a These are the values from the paper multiplied b y  3 t o  convert from 
kg eq- 1 to kg mol- 1 • 

9 6  Butane + Barium chloride [ 10 361-37-2 ] + Water 
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Morrison and Billett ( 1 )  report the solubi lity of butane in water and 
a salt effect parameter value based on an unreported solubility measure
ment in a one equivalent per kg e lectrolyte solution . Barium chloride 
salts out . The salt effect parameter on a molal basis at four tempera
tures is given below . The values are classed as tentative . 

T/K 

2 8 5 . 75 
30 3 . 15 
3 22 . 55 
3 4 4 . 85 

0 . 50 0  
0 . 4 20 
0 . 3 60  
0 . 330  

k /kg mol- 1 
sm:x: 

0 . 52 3  
0 . 44 3  
0 . 3 8 3  
0 . 35 3  

a These are values from the paper multiplied by 2 t o  convert from 
kg eq- 1 to kg mol- 1 • 

9 8  Propane + Lithium chloride [ 74 4 7-41- 8 ]  + Water 

Butane + Lithium chloride [ 7 44 7- 4 1 - 8 ]  + Water 

Morrison and Billett ( 1 )  report the solubility of the gases in water 
and a salt effect parameter based on an unreported solubility measurement 
in the one molal electrolyte solution.  The gases are salted out . The 
salt effect parameters at four temperatures are given below .  The values a 
are c lassed as tentative . 

T/K Propane Butane 

2 8 5 . 75 
3 0 3 . 15 
3 2 2 . 55 
3 4 4 . 8 5 

k /mol kg- 1 
811Jlll 

0 . 17 5  
0 . 15 2  
0 . 13 8  
0 . 13 8  

k /mol kg- 1 
sm:x: 

0 . 19 0  
0 . 16 7  
0 . 15 3  
0 . 15 3  

k I 1 kg- 1 
smm mo 

0 . 19 8  
0 . 17 1  
0 . 15 5  
0 . 150  

9 9 ( 1 )  Propane + Sodium chloride [ 7 6 4 7- 14 - 5 ]  + Water 

Butane + Sodium chloride [ 7 6 4 7- 1 4 - 5 ]  + Water 

k I 1 kg- 1 
sm:x: 

mo 

0 . 2 1 3  
0 . 18 6  
0 . 17 0  
0 . 16 5  

The solubility of propane in aqueous sodium chloride solutions was 
measured by Morrison and Billett ( 1 )  1 Umano and Nakano ( 3 )  1 and Yano 1 
Suetaka l Umehara and Horiuchi ( 8 ) . The Morrison and Billett measurements 
were made in water and one molal solution at four temperatures between 
2 8 5 . 7 5  and 3 4 4 . 8 5 K. The measurements of Umano and Nakano were made as a 
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COHPONENTS : EVALUATOR : 

( 1 )  Propane : c3H8 : [ 7 4 - 9 8-6 ] 
Butane : C4 H1 o :  [ 106-97-8 ] 
2-Methylpropane ; c4H10 ; [ 7 5-2 8-5 ]  

( 2 )  Electrolyte 

( 3 )  Wate r ;  H20 ;  [ 7 7 3 2-1 8-5 ]  

CRITICAL EVALUATION : 

c 

• 
• 

• 

• 
c 

� 
Propane + 

t ksmm/kg mol- 1 

0 . 22 0  

0 . 2 1 0  " 
0 . 2 00 � 

0 . 19 0  -...._ I 
I 

H .  Lawrence Clever 
Chemistry Department 
Emory University 
Atlanta , GA 30322  USA 

1 9 8 4 , January 

� 

0 . 2 9 0  

0 . 1 80  • -- Butane t 
. \ ......__ ksmm/kg mol- 1 

0 . 17 0  \ --
' -- .  

0 . 16 0  .. 

0 . 1 5 0  I .. 
0 . 1 40  

273  283  293  303  3 1 3  3 2 3  3 3 3  3 4 3  
T/K 

Fig 1 .  Salt effect parameter in one molal aqueous sodium chloride . 

e Umano ; Nakano ( 3 )  

• Morrison ; Bi llett ( 1 )  

A Yano ; Suetaka ; Umehara ; Horiuchi ( 8 )  

'Y Rice ; Gale ; Barduhn ( 9 )  

� Denton ; Smith ; Klaschka ; Forgan ( 7 )  

C: From solubi lity values calculated from 
equation of Rice e t  a l .  ( 9 )  
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T/K Sodium Chloride Propane Butane 

m 2/ a 2/ k srnrn/ k scc/ k srnrn/ kscc/ Ref 
mol kg- 1 mol dm- 3  kg mol- 1 dm 3 mol- 1 kg mol-1 dm 3 mol- 1 

2 7 3 . 2  0 . 52 2  0 . 2 3 3  3 
0 . 8 6 1  0 . 27 2  
1 .  0 4 8  0 . 2 2 0  
1 . 90 3  0 . 2 3 8  
2 . 21 3  0 . 19 2  
3 . 34 7  0 . 19 9  
3 .  3 7 1  0 . 2 2 4  
4 . 22 4  0 . 2 01  
5 . 31 5  0 . 1 8 6  

2 7 3 . 45 1 .  2 8 8  0 . 2 3 9 
2 7 3 . 65 0 . 6 2 1  0 . 2 7  9 
2 76 . 15 0 . 6 2 1  0 . 31 9 

1 . 2 8 8  0 . 2 5  
2 7 8 . 2  0 . 52 2  0 . 1 7 6  3 

0 . 86 1  0 . 2 9 3  
1 .  0 4 8  0 . 1 7 6  
1 .  9 0 3  0 . 2 4 6  
2 . 2 1 3  0 . 1 7 4  
3 . 3 4 7  0 . 1 9 0  
3 .  3 7 1  0 . 21 7  
4 . 22 4  0 . 2 0 1  
5 . 3 1 5  0 . 1 9 2  

2 80 . 15 0 . 62 1  0 . 30 9 
1 . 2 8 8  0 . 2 5  

2 8 3 . 2  0 . 522  0 . 1 2 1  3 
0 . 86 1  0 . 2 8 9  
1 . 0 4 8  0 . 16 1  
1 .  9 0 3  0 . 2 42  
2 . 2 1 3  0 . 162  
3 . 34 7  0 . 1 7 1  
3 . 3 7 1  0 . 2 0 1  
4 . 22 4  0 . 19 3  
5 . 315  0 . 1 82 

2 8 4 . 15 0 . 6 2 1  0 . 2 4 9 
1 . 2 8 8  0 . 2 5  

2 8 5 . 75 1 . 0 0 0 . 2 1 6  0 . 2 4 3  1 
2 8 7 . 15 1 .  2 8 8  0 . 24 9 
2 8 8 . 15 0 . 62 1  0 . 22 9 
2 88 . 2  0 . 52 2  0 . 110  3 

0 . 8 6 1  0 . 27 2  
1 .  0 4 8  0 . 14 5  
1 .  9 0 3  0 . 24 3  
2 . 2 1 3  0 . 16 8  
3 . 3 4 7  0 . 16 6  
3 . 3 7 1  0 . 2 0 3  
4 . 22 4  0 . 1 9 2  
5 . 315  0 . 175  

2 9 2 . 15 0 . 62 1  0 . 2 3 9 
1 .  2 8 8  0 . 21 

2 9 3 . 2  0 . 52 2  0 . 1 8 4  3 
0 . 8 6 1  0 . 2 42  
1 .  0 4 8  0 . 1 79  
1 .  9 0 3  0 . 20 0  
2 . 21 3  0 . 14 3  
3 . 34 7  0 . 16 1  
3 .  3 7 1  0 . 19 1  
4 . 2 2 4  0 . 1 7 5  
5 . 315  0 . 171  

2 9 8 . 15 0 . 2 5 0  0 . 11 6  0 . 12 5  8 
0 . 6 0 0 . 18 7  0 . 19 7  7 
0 . 750  0 . 2 3 4  0 . 2 4 6  8 
1 .  0 0  0 . 2 3 3  0 . 2 4 8  
1 . 2 0 0 . 2 8 4  0 . 2 9 9  7 
1 .  5 0  0 . 2 2 9  0 . 2 4 4  8 
1 .  8 8  0 . 24 9  0 . 2 6 7  7 

3 03 . 15 1 .  0 0  0 . 1 9 4  0 . 21 7  1 
3 2 2 . 55 1 . 0 0 0 . 17 8  0 . 19 4  1 
3 4 4 . 85 1 . 00 0 . 16 5  0 . 17 6  1 
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COHPONENTS : 
( 1 )  Propane ; C3H9 ; [ 7 4-9 8- 6 ]  

Butane ; c4H10 ; [ 10 6- 9 7 - 8 ] 
2-Methylpropane ; c4H10 ; [ 75-28-5 ]  

( 2 )  Electrolyte 

( 3 )  Water;  H2o ;  [ 77 3 2-18-5]  

CRITI CAL EVALUATION : 

EVALUATOR : 
H .  Lawrence Clever 
Chemistry Department 
Emory University 
Atlanta , GA 3 0 3 2 2  USA 

19 8 4 ,  January 

function of propane partial pressure up to near 1 0 1  kPa ( 1  atrn) at five 
sodium chloride concentrations between 0 . 52 2  and 5 . 315  molal at five 
degree intervals from 2 6 8 . 2  to 2 9 8 . 2  K .  The evaluator has calculated salt 
effect parameter values from the 101 kPa propane partial pressure data only 
at temperatures of 2 73 . 2  to 2 9 3 . 2  K .  There was n o  water solubility value 
at 2 6 8 . 2  and 29 8 . 2  K .  Yano e t  a Z .  measured the solubility o f  propane at 
four sodium chloride concentrations between 0 . 25 0  and 1 . 50 0  molar at 
2 9 8 . 2  K .  

The salt effect parameters a s  k /kg mol- 1 from these references are 
smm 

given in the preceeding table . The agreement in the salt effect parameters 
from the three laboratories is poor ( see Fig .  1 ) . Although all of the data 
are c lassed as tentative , we have a preference for the data of Morrison and 
Billett partly because they are a self-consistent set of values over a 
60  degree temperature interval . 

The solubility of  butane in aqueous sodium chloride solutions was 
measured by Morrison and Billett ( 1 )  , Umana and Nakano ( 3 ) , Denton , Smith , 
Klaschka and Forgan ( 7 ) , and Ric e ,  Gale and Barduhn ( 9 ) . The Morrison and 
Billett measurements were made in water and one molal solution at four 
temperatures between 2 8 5 . 7 5  and 3 4 4 . 85 K .  The measurements of  Umana and 
Nakano were made as a function of sodium chloride concentration and 
temperature . Denton e t  a Z .  measured the butane solubi lity in water and 
three sodium chloride solutions ranging from 0 . 50 to 1 . 8 8  molar at 29 8 . 15 K .  
Rice e t  a Z .  measured the butane solubi lity i n  water and 0 . 62 1  and 1 . 2 8 8  
molal sodium chloride at eight temperatures between 2 7 3 . 4 5 and 29 2 . 15 K .  

The salt effect parameters are given i n  the table and i n  Fig . 1 .  
The agreement of  values from the four references is only fair at bes t .  
The figure shows values estimated for 1 m sodium chloride solutions . The 
values from Umana and Nakano are the average of values for 0 . 8 6 1  and 1 . 9 0 3  
molal solutions . The values from Rice e t  a Z .  are the average o f  values at 
0 . 6 2 1  and 1 . 2 8 8  molal solutions and the value from Denton et a Z .  is the 
average of the three values . All of the values are classed as tentative , 
however , as with the propane + aqueous sodium chloride , we suggest  use of  
the values from the work of Morrison and Billett for a self-consistent set  
of  data over a 60 degree temperature interval .  

Rice , Gale and Barduhn ( 9 )  give an equation for Henry ' s  constant 
(parts per million by weight butane/butane partial pressure , atrn) as a 
function of  weight percent NaCl and temperature over the 2 7 3  to 2 9 3  K 
interval which correlates their data and the data of Umana and Nakano ( 3 ) . 
Salt effect parameters calculated from the results of their equation are 
shown on Fig . 1 at 2 7 3 , 2 8 3  and 2 9 3  K. They show a maximum in k

smm 
as 

does the s alt effect parameters calculated from the data in the two papers . 
This behavior seems unlikely to the evaluator . I t  is suspected there may 
be errors in the solubility data near 2 7 3 . 2  because the temperature is so 
near to the normal boiling point of butane of  2 7 2 . 7  K, which could make 
control of the butane partial pressure difficult.  

9 9 ( 2 ) Propane + sodium bromide [ 7 6 4 7-15-6 ] + Water 

Yano , Suetaka , Umehara and Horiuchi ( 8 )  measured the solubility of 
propane in water and in 0 . 50 and 1 . 0 0  molar sodium bromide solutions at 
2 9 8 . 2  K. Both solutions give a salt effect parameter k /drn 3 mol- 1 =0 . 21 8 .  

s a a 
In comparison with salt effect parameters of propane with other 1-1 
electrolytes the value appears to be larger than expected . It  is c lassed 
as tentative but the value should be used with caution . 
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9 9 ( 3 ) Propane + Sodium carbonate [ 4 9 7- 19-8 ] + Water 

Yano , Suetaka , Umehara and Horiuchi ( 8 )  measured the solubility of 
propane in water and in 0 . 50 and 1 . 0 0 molar sodium carbonate solutions at 
2 9 8 . 2  K. The salt e ffect parameters ( k  /dm 3 mol- 1 ) calculated from the s a  a 
data are 0 . 72 1  and 0 . 6 80  for the 0 . 5  and 1 . 0  mol dm- 3 solutions , 
respectively . The values are classed as tentative . 

9 9 ( 4 )  Butane + Sodium oleate [ 1 4 3-19 -1 ]  + Water 

Zimmels and Metzer ( 10 )  measured the solubility of butane in aqueous 
sodium oleate solutions of 5 x 10 - s  to 80 x lo -

s mol dm- 3 at 2 9 9 . 2  K at 
several butane partial pressures up to 9 8  kPa ( 73 3  mmHg) . They do not 
report a solubility of butane in water . A salting-out effect is indicated 
by the data . The data are classed as tentative . No salt effect para
meters were calculated . The solubility of  propane and butane at 319 . 2  K 
as a function of sodium oleate concentration from 10-6 to 10- 3 M is 
shown on a small graph . The solubi li ty shows maximums and minimums as 
the sodium oleate concentration increases with a particularly pronounced 
m1n1mum at 5 x 10- s M sodium oleate . Lin and Metzer ( 6 ) observed a 
similar minimum in the propane + 1 -dodecanamine + water system discussed 
earlier in the evaluation . Studies to confirm these effects would be 
desirable . 

100 ( 1 )  Propane + Potassium chloride [ 74 4 7-40 -7 ]  + Water 

Butane + Potassium chloride [ 74 4 7-4 0- 7 ]  + Water 

Yano , Suetaka , Umehara and Horiuchi ( 8 )  measured the solubility of 
propane in water and in four concentrations of aqueous potassium chloride 
up to 1 . 50 molar at 29 8 . 2  K .  Morrison and Billett ( 1 )  measured the 
solubility of butane in water and 1 . 0  molal potassium chloride solution at 
four temperatures between 2 8 5 . 7 5 and 3 4 4 . 8 5 K. The salt effect parameters 
are given in the following table . They are classed as tentative except 
the value in 0 . 250  M KCl which is doubtful . 

T/K 

2 8 5 . 75 
2 9 8 . 2  

3 0 3 . 15 
3 2 2 . 55 
3 4 4 . 85  

Potass ium Chloride Propane Butane 
m2/mol kg- 1 a2/mol dm- 3 k /dm3 mol- 1 k /kg mol- 3 k /kg mol- 1 

saa smm smm 

1 . 0  0 . 20 0  
0 . 25 0  0 . 112  0 . 0 9 9  
0 . 50 0  0 . 20 3  0 . 18 7  
1 . 0 0 0  0 . 20 7  0 . 18 7  
1 .  5 0 0  0 . 22 2  0 . 19 9  

1 . 0  0 . 18 2  
1 . 0  0 . 16 4  
1 . 0  0 . 14 4  
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Values of k /kg mol- 1 can be obtained by adding 0 . 01 5  to the k values . smx smm 

100 ( 2 )  Propane + Potassium bromide [ 7 7 5 8-02- 3 ]  + Water 

Butane + Potassium bromide [ 7 7 5 8-02- 3 ]  + Water 

Yano , Suetaka , Umehara and Horiuchi ( 8 )  measured the solubility of  
propane in water and in  0 . 50 0  molar potassium bromide solution at 2 9 8 . 2  K .  
Morrison and Johnstone ( 2 ) measured the solubility of  butane in water and 
1 . 0  molal potassium bromide solution . The salt effect parameters from 
both sets of data are classed as tentative , however , it should be noted 
that the salt effect parameter is usually larger for butane than for 
propane for a given electrolyte . That is not true here , thus the data 
should be used with caution . 



70 Aqueous Mixed Solvent Solutions 

COHPONENTS : EVALUATOR : 

{ 1 )  Propane ; C3H9 ; [ 74-9 8-6 ] 
Butane ; C4H1o : [ 10 6-9 7 - 8 ]  
2-Methylpropane ; c4H10 ; [ 7 5-28- 5 ]  

H .  Lawrence Clever 
Chemistry Department 
Emory University 
Atlanta , GA 30 3 2 2  USA 

{ 2 )  Electrolyte 
1 9 8 4 , January 

{ 3 }  Water ; H2o ;  [ 7 73 2-18- 5 ]  

CRITI CAL EVALUATION : 

T/K Potassium Bromide Propane Butane 

m2/mol kg- 1 a2/mol dm- 3  k /dm3 mol- 1 k /kg mol- 1 k /kg mol- 1 
s a a  smm smm 

2 9 8 . 2  0 . 500  0 . 226  0 . 20 5  
1 . 0  0 . 174  

100 { 3 )  Propane + Potassium iodide [ 7 6 8 1-11-0 ]  + Water 

Butane + Potassium iodide [ 7 681-11-0 ]  + Water 

Morrison and Billett { 1 )  measured the solubi lity of both gases in 
water and in 1 . 0  molal potassium iodide solutions at four temperatures 
between 2 85 . 75 and 3 4 4 . 85 K .  The salt effect parameters are in the fol
lowing table . They are classed as tentative . Again , note that the 
propane salt effect parameters are larger than those for butane . 

T/K 

2 8 5 . 7 5  
3 0 3 . 15 
3 2 2 . 55 
3 4 4 . 8 5 

Potass ium Iodide 

1 . 0  
1 . 0  
1 . 0  
1 . 0  

Propane 

0 . 121  
0 . 10 3  
0 . 0 8 5  
0 . 0 6 7  

k I 1 kg- 1 
smm mo 

Butane 

0 . 109  
0 . 0 9 8  
0 . 0 80  
0 . 0 59  

The k /kg mol- 1 value may be obtained by  adding 0 . 0 1 5  to  the k /kg 
smx smm 

mol- 1  values . 

Butane + sea salt { syntheti c )  + Water 

Ric e ,  Gale and Barduhn { 9 )  measured the solubi lity of butane in water 
and in a synthetic sea salt containing 24 , 0 6 7  ppm NaCl , 5 , 10 7  ppm MgC12 , 
4 . 0 16  ppm Na2so4 , 1 , 130  ppm cac12 , and 6 8 0  ppm KCl {ppm = parts per million 
by weight) . Salt e ffect parameters were not calculated . The results differ 
negligibly from results in 3 . 5  weight percent sodium chloride solution 
according ,to the authors . The data are c lassed as tentative . 

Propane + urea [ 5 7-1 3- 6 ]  + Water 

Butane + Urea [ 5 7-13-6 ] + Water 

2-Methylpropane + Urea [ 5 7-13- 6 ]  + Water 

Urea is not an electrolyte , but the Sechenov equation is often used 
with nonelectrolyte solutions as wel l  as electrolyte solution so it seems 
appropriate to include the gas aqueous urea systems here . 



Aqueous M ixed Solvent Solutions 

Wetlaufer , Malik , Stoller , and Coffin ( 4 )  measured the solubil ity of 
all three gases in water and in 6 . 9 6  molar aqueous urea s olutions at 
temperatures of 278 . 2 ,  2 9 3 . 2 ,  and 318 . 2  K .  Wen and Hung ( 5 ) measured the 
solubi lity of propane in water and in 0 . 4 9 5  molal aqueous urea solution 
at 10 degree intervals between 2 7 8 . 1 5 and 30 8 . 1 5 K .  

The propane Sechenov parameters are compared below .  I nc luded are 
the values Wen and Hung recommended for 0 . 1  molal solutions and the 
values calculated by the evaluator from the solubility data in their 
paper . Both the results of Wen and Hung and of Wetlaufer e t  a Z .  show 
salting out at 278  K and salting in at the higher temperatures . Wen and 
Hung worked with molal concentrations and Wetlaufer e t  a Z .  

T/K Urea Propane 

m2/mol kg- 1 a 2!mol dm- 3 k s.mm/kg mol- 1  k /dm 3 mol- 1 
8 () ()  

2 7 8 . 15 0 . 10 ( authors ) 0 . 00 5  
0 . 49 5  0 . 00 6  

2 78 . 2  6 . 9 6 ( -0 . 00 6 )  0 . 01 4  
2 8 8 . 15 0 . 10 ( author s )  -0 . 0 0 9  

0 . 4 9 5  -0 . 00 2  
2 9 3 . 2  6 . 9 6 ( -0 . 0 1 7 )  -0 . 0 0 1  
2 9 8 . 15 0 . 10 ( authors ) -0 . 0 2 0  

0 . 4 9 5  -0 . 00 9  
3 0 8 . 15 0 . 10 ( authors ) -0 . 0 3 0  

0 . 4 9 5  -0 . 0 29 
3 1 8 . 2  ( 10 . 1 ) 6 . 9 6 ( -0 . 0 2 3 )  - 0 . 0 10 

worked with molar concentrations of urea . At 0 . 4 9 5  m ( 0 . 48 2  M )  
k s aa 1 . 0 3  k smm + 0 . 019 and at 6 . 9 6 M ( 10 . 10 m )  k saa = 1 . 4 5 k smm + 0 . 0 2 3 .  

The salt ef fect parameters va lues o f  Wetlaufer , Malik , Stoller and 
Coffin { 4 )  for butane and 2-methylpropane in aqueous 6 . 9 6 molar urea are 
given below . The propane values are repeated for comparison . 

T/K Urea k /dm 3 mol- 1 
S () ()  

a2/mol dm- 3 Propane Butane 2-Methylpropane 

2 7 8 . 2  6 . 9 6 +0 . 0 14 +0 . 00 5  +0 . 00 2  
2 9 3 . 2  6 . 9 6 - 0 . 0 0 1  - 0 . 0 1 3  - o . o n  
3 1 8 . 2  6 . 9 6 - 0 . 0 10 - 0 . 0 2 2 -0 . 0 20 

REFERENCES 
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72 Aq ueous Mixed Solvent Solutions 

COHPONENTS : 
( 1 )  Propane : c3H9 : [ 74-9 8-6 ] 

Butane : C4H1o : [ 106-97-8 ] 
2-Methylpropane : c4H10 : [ 7 5- 2 8 - 5 ] 

( 2 )  Electrolyte 

( 3 )  Water ; H20 :  [ 7 7 3 2-18 - 5 ]  

CRITI CAL EVALUATION : 

EVALUATOR : 
H .  Lawrence Clever 
Chemistry Department 
Emory University 
Atlanta , GA 3 0 3 2 2  

1 9 8 4 , January 

USA 

9 .  Rice ,  P .  A . ; Gale , R .  P . ;  Barduhn , A .  J .  J .  Ch ern . En g .  Lata 
1976 , 2 1 , 20 4 .  

10 . Zimmels , Y . ; Metzer , A .  J .  Co Z Z .  In t erfaae Sai . 19 7 6 ,  5 7 ,  7 5 .  

1 1 .  Rudakov , E .  S . ;  Lutsyk , A.  I .  Z h . Fi z ,  Khirn . , 1979 , 5 3 ,  1 29 8 ;  
RUs s .  J .  Phys . Chern . , 19 79 , 5 3 , 731 . 

12 . Clever , H .  L .  ( a )  Ni trogen and A i r ,  Solubi lity Series , Volume 10 , 
R. Battino , Editor , Pergamon Press Ltd . , Oxford and New York , 1 9 8 2 , 
pp xxix-xliii and 45-56 ; ( b )  J .  Chern . Eng .  Lata 19 8 3 ,  2 8 , 3 4 0-. ---



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 ) Propane ; C 3 H a ; [ 7 4 -9 8- 6 ]  
( 2 ) Hydrochloric ac id; HCl ;  

[ 7 6 4 7-01- 0 ]  

( 3 ) Water ;  H 20 ;  [ 7 7 3 2-18 - 5 ]  

VARIABLES : 
T/K : 

a 2/mol L- 1 : 
P/kPa : 

2 9 8 . 2  
0-1 . 0  
10 1 . 3 2 5  

ORIGINAL MEASUREMENTS : 

Yano , T . ;  Suetaka , T . ; 
Umehara , T . ; Horiuchi , A .  
Kagaku Kogaku 

1974 , 3 8 , 320- 3 2 3 . 

PREPARED BY : 

C .  L .  Young 

EXPERIMENTAL VALUES :  T/K = 2 9 8 . 2  

Concentration of electrolyte 
I 1 L- 1 a 2 mo 

0 . 0 0 0  
0 . 25 0  
0 . 50 0  
1 . 0 0 0  

Solubilitya of �ropane 
/mmol L-

1 .  4 4  
1 .  3 1  
1 .  2 5  
1 .  08  

a At  1 atmosphere pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus . Salt 
solution al lowed to enter stirred 
absorption chamber . Pressure 
within absorption chamber adjusted 
to be as near atmospheric pressure 
as possible . 
and ref . 1 .  

Details in source 

SOURCE AND PURITY OF MATERIALS : 

1 .  High purity sample ,  purity 
better than 9 9 . 5  mole per cent . 

2 .  Special grade . 

3 .  Distilled . 

ESTIMATED ERROR: 

o s/s= 0 . 0 1 ( compiler) 

REFERENCES :  
1 .  Yano , T . ;  Suetaka , T . ; 

Umehara , T .  
Nippon Kagaku Kai s hi 

19 7 2 ,  1 1 , 2194 . 
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74 Aqueous Mixed Solvent Solutions 

COMPONENTS : 
( 1 )  Butane ; c4 H1 0 : [ 1 06-97 - 8 ]  

( 2 )  Hydrochloric Ac id ; HCl ; 
[ 7 6 4 7 - 01 -0 ]  

( 3 )  Water ; H2o ;  [ 7 7 3 2-18-5]  

VARIABLES : 
T/K :  

p/kPa : 
2 8 5 . 7 5 - 3 4 4 . 8 5  
101 . 3 2 5  ( 1  atrn) 

ORIGINAL MEASUREMENTS : 
Morrison , T .  J . ; Billett , F .  

J .  Che rn .  Soc . 1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 
H .  L .  Clever 

EXPERIMENTAL VALUES : 
--��-=��----------����������-------Temperature Salt Effect Parameters 

_t;
_

o_c T/K l/ ( T/K) ( l/m2 ) log ( S 0/� ( l/m2 ) log (x 0/x) 

1 2 . 6  
3 0 . 0  
4 9 . 4  
7 1 . 7  

2 8 5 . 7 5  
3 0 3 . 1 5 
32 2 . 5 5 
3 4 4 . 8 5  

0 . 0 035  
0 . 0 0 3 3  
0 . 0 0 3 1  
0 . 0 0 2 9  

0 . 08 0  0 . 09 5  
0 . 04 9  0 . 064  
0 . 03 1  0 . 04 6  
0 . 02 8  0 . 04 3  

The authors used ( l/c ) log ( S 0/S) with c defined as g e� salt per kg of 
water . For the 1-1 electrolyte the compiler changed the c to an m for 
m2/mol kg- 1 • The butane solubility s is cm3 ( STP ) kg- 1 • 

The salt effect parameters were calculated from two measurements , the 
solubil ity of butane in water ,  S 0 ,  and in the one molal salt solution , S .  
Only the solubility of the butane in water,  and the value of the salt 
effect parameter are given in the paper.  The solubility values in the 
salt solution are not given . 

The compi ler calculated the values of the salt effect parameter using the 
mole fraction gas solubi lity ratio . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 
The degassed solvent flows in a thin 
film down an absorption hel ix con
taining the butane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The vo lume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Butane . Prepared from Grignard 

reagent . A second sample , Anglo
Iranian Oi l Co . stated to be 99  
per cent pure , gave the same 
resul t .  

( 2 )  Hydrochloric Acid . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

ok/kg- 1  mol = 0 . 01 0  

REFERENCES : 
1 .  Morrison , T .  J . ; Billett , F .  

J .  Ch ern.  Soc . 1 94 8 ,  2 0 3 3 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c3
H

8 ; [ 7 4 -9 8 -6 ] 

( 2 ) Sulfuric acid ; H 2so4 ; 
[ 7 6 6 4 - 9 3 - 9  J 

( 3 )  Water ; H
2

o ;  [ 7 7 3 2-18-5 ] 

VARIABLES :  
T/K : 2 9 8 . 1 5 ,  3 6 3 . 1 5 

H 2
so

4
/wt . % : 0 - 9 7 . 7  

�NTAT. VAT.UF.S •  

ORIGINAL MEASUREMENTS : 

Rudakov , E . S . ;  Lutsyk , A . I .  
Zh . Fiz . Khim • • 1 9 7 9 , 5 3 , 1 2 9 8 -
1 3 0 0 . 

Rus s .  J .  Phys . Chern • •  19 7 9 , 5 3 ,  
7 3 1- 7 3 3 .  

PREPARED BY : 

E . S .  Rudakov , W .  Hayduk 
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T/K Solvent 
wt . % 
H 2so4 1 

Parti tion 
Coefficient 1 
k/cm3 cm- 3  

. 1 

Ostwald 
Coefficient' 
L/cm 3cm- 3 

Bunsen 
Coefficient2 
a/cm 3 ( STP) cm- 3 atm- 1 

Mole 
Fraction2 

1 0 5.:x: 1 

29 8 . 1 5 0 29 
( 6 0 . 3 ) 3 { 6 0 )  

8 0 . 0  s o  
{ 8 0 . 0 )  { 8 2 )  

9 3 . 0  1 4 . 3  
( 9 3 . 0 )  ( 2 0 )  

3 6 3 . 1 5 { 9 0 . 0 )  { 4 5 )  
9 3 . 0  2 8  

{ 9 3 .  0 )  { 2 7 )  
9 4 . 9  2 2  

( 9 4 . 9 )  { 3 0 )  
9 7 . 7  13 

1 0riginal data . 

0 . 0 3 4 5  
{ 0  . 0 16 7 )  

0 . 0 1 2 5  
{ 0  . 0 1 2 2 )  

0 . 0 6 9 9  
{ 0 . 0 5 0 0 )  
{ 0  . 0 2 2 2 )  

0 . 0 3 5 7  
{ 0 . 0 3 7 0 )  
0 . 0 4 5 5 

( 0  . 0 3 3 3 )  
0 . 0 7 6 9  

0 . 0 3 1 4  
{ 0 . 0 1 5 2 )  

0 . 0 11 4  
( 0 . 0 1 1 1 )  
0 . 0 6 3 7  

( 0  . 0 4 5 6 )  
{ 0  . 0 1 6 5 )  

0 . 0 2 6 5  
{ 0  . 0 2 7 5 )  

0 . 0 3 3 8  
{ 0 . 0 24 7 )  

0 . 0 5 7 1  

2 . 5 8 
{ 1 . 6 4 )  

1 .  57 
{ 1 . 5 2 )  
1 1 . 9  
{ 8 . 5 2 )  
{ 2 .  9 2 )  

5 . 16 
{ 5 .  3 4 )  

6 . 9 6  
{ 5 . 10 )  
1 3 . 1  

20stwald and Bunsen coefficients and mole fraction calculated by compilers 
on basis that parti tion coefficient is equivalent to the inverse of the 
Ostwald coefficient and assuming that Henry ' s  law applies . 

3 Revised data shown in brackets supplied by authors , May , 1 9 8 3 . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Gas chromatographic method used to 
evaluate partition coefficients . 
Reactor containing gas and acid 
solution mechanically shaken . 
After phase separation a measured 
volume of gas introduced into 
carrier gas for analysis . An 
equal volume of solution placed 
into a gas stripping cell for 
complete s tripping of the propane 
by the carrier gas . The ratio 
of  areas under the propane peaks 
used to determine the solubility . 
Actual equilibrium pressure not 
specified . 

PB-D 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not specified . 

ESTIMATED ERROR: 

REFERENCES :  

ck!k = o . 1o 
{ authors ) 



76 Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 106-97-8 ] Rudakov , E . S . ;  Lutsyk , A . I .  

( 2 )  Sul furic acid; H2so4 ; 
[ 76 6 4-9 3-9 ]  

Z h .  Fi z .  Khim . , 1 9 7 9 , 5 J , 1 2 9 8 -
130 0 . 

( 3 )  Water ; H20 ; [ 77 3 2-18-5 ] 
Rus s .  J .  Phys .  Chern . 1 9 79 , 5 3 , 
7 31-7 3 3 .  

VARIABLES : 
T/K : 2 9 8 . 15 ,  3 6 3 . 15 

H2so4/wt . % :  0 - 9 3 . 0  

EXPERIMENTAL VALUES : 

PREPARED BY : 

E . S .  Rudakov ; W .  Hayduk 

T/K Solvent Partition Ostwald Bunsen Mole 
wt . %  coefficient 1 coefficient2 coefficient 2 fraction 2 
H2so4 1 k/cm 3 cm- 3 L/cm 3cm- 3 a/cm 3 ( STP) cm- 3 atm- 1 1 0 5x1 

2 9 8 . 15 0 37  0 . 0 2 7 0  0 . 0 2 4 4  2 . 05 
( 6 0 . 3 )  3 ( 7 6 )  ( 0 . 0 132 ) ( 0 . 0 119 ) ( 1 . 3 1 )  
( 8 0 . 0 )  ( 77 )  ( 0 . 01 3 0 )  ( 0 . 0 118 )  ( 1 . 6 5 )  
( 9 3 . 0 ) ( 1 5 )  ( 0 . 06 6 7 )  ( 0 . 0 6 0 4 )  ( 1 1 . 5 )  

3 6 3 . 15 0 223  0 . 00 4 4 8  0 . 0 0 3 2 8  0 . 2 9 
( 9 0 . 0 )  ( 4 5 )  ( 0  . 0 2 2 2 )  ( 0 . 01 6 3 )  ( 2 . 95 )  
( 9 3  . 0 )  ( 2 7 )  ( 0  . 0 3 8 5 )  ( 0  . 02 8 2 )  ( 5  . 6 0 )  

1 From original data . 

2ostwald coeffi cient , Bunsen coefficient and mole fraction calculated by 
compilers on basis that partition coefficient is  equivalent to the 
inverse of the Ostwald coefficient and assuming that Henry ' s  law applies . 

3 Revi sed data shown in brackets supplied by authors , May , 1 9 8 3 . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Gas chromatographic method used to 
evaluate partition coefficients . 
Reactor containing gas and acid 
solution mechanically shaken . 
After phase separation a measured 
volume of gas introduced into 
carrier gas for analysis . An 
equal volume of solution placed 
into a gas stripping cell for 
complete stripping of the butane 
by the carrier gas . The ratio 
of areas under the butane peaks 
used to determine the solubi lity .  
Actual equilibrium pressure not 
speci fied . 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not specified . 

ESTIMATED ERROR: 

REFERENCES : 

o k/k = o . 1o 
( authors ) 



Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 ) 2-Methyl propane { isobutane) ; 
c4H10 ; [ 75 - 2 8 -5 ] 

Rudakov , E . S . ;  Lutsyk , A . I .  
Zh . Piz . Khim . , 1 9 79 , 5 3 ,  1 2 9 8-
1 3 0 0 . { 2 )  Sul furic acid ; H2so4 ; 

[ 7 6 64-93-9 ] 
( 3 )  Wate r ;  H20 ;  [ 7732-18-5 ] 

VARIABLES :  
T/K : 2 9 8 . 1 5 

H2so4/wt . % :  0 - 9 8 . 3  

EXPERIMENTAL VALUES : 

T/K Solvent Partition 
wt . %  coefficient 1 
H2SO� k/cm 3 cm- 3 1 

2 9 8 . 15 0 4 7  
( 6 0 . 3 ) 3 ( 8 2 )  
( 8 0 . 0 ) ( 9 5 )  
8 6 . 4  50  
9 3 . 0  14 

( 9 4 . 7 ) ( 9 .  6 )  
9 5 . 4  9 . 1  
9 8 . 3  3 . 9  

1 From original data 

Russ . J .  Phy s . Chern . , 1 9 7 9 , 5 3 , 
7 31-7 3 3 .  

PREPARED BY : 

E . S .  Rudakov , W .  Hayduk 

Ostwald Bunsen Mole 
coefficient 2 coefficient 2 fraction2 
L/cm 3 cm- 3 a/cm3 ( STP ) cm- 3 atm- 1 10 5x 1 

0 . 0 2 1 3  0 . 01 9 3  1 . 6 2  
{ 0 . 0 1 2 2 )  ( 0 . 0 1 1 0 )  ( 1 . 21 )  
( 0 . 01 0 5 )  ( 0 . 01 0 5 )  ( 1 . 3 3 )  
0 . 02 0 0  0 . 0 1 8 1  2 . 89 
0 .  0 71 4  0 . 0 6 4 7  12 . 3  

( 0 . 10 4 )  ( 0 . 0 9 4 4 )  ( 1 9 . 1 ) 
0 . 110  0 . 09 9 7  2 0 . 6  
0 . 25 6  0 . 2 32  5 3 . 7  

77 

2 0stwald coefficient , Bunsen coe fficient and mole fraction calculated by 
compi lers on basis that partition coefficient is equivalent to the 
inverse of the Ostwald coeffi cient and as suming that Henry ' s  law applies . 

3 Revi sed data shown in brackets supplied by authors , May , 1 9 8 3 . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Gas chromatographic method used to 
evaluate parti tion coefficients . 
Reactor containing gas and acid 
soluti on mechanically shaken . 
After phase separation a measured 
volume of gas introduced into 
carrier gas for analysis .  An 
equal volume of solution placed 
into a gas stripping cell for 
comp lete stripping of the isobutane 
by t he carrier gas . The ratio 
of areas under the isobutane peaks 
used to determine the solubility . 
Actual equi librium pressure not 
specified . 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not specified . 

ESTIMATED ERROR: 

REFERENCES : 

o k/k = o . 1 o 
( authors )  



78 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] 
( 2 )  Ammonium bromide ; NH4Br ; 

[ 12124 -9 7-9 J 
( 3 )  Water ; H20 ;  [ 7732 -18-5 ] 

VARIABLES : 
T /K : 

P/kPa : 
I -1 m3 mol kg : 

2 7 8 . 15-308 . 15 
101 . 325 ( 1 atm) 
0-0 . 94 2  

EXPERIMENTAL VALUES : 

T/K Salt 
Molality 

m3/mol kg -1 

2 7 8 . 15 0 
0 . 10 7  
0 . 224  
0 . 4 2 8  
0 . 7 0 7  
0 . 9 4 2  

2 8 8 . 15 0 
0 . 106 
0 . 2 20  
0 . 4 18  
0 . 6 7 2  
0 . 9 0 5  

29 8 . 15 0 
0 . 10 7  
0 . 2 10 

ORIGINAL MEASUREMENTS : 

Wen , W . -Y . ; Hung , J . H .  

J .  Phy s . Chern . 1 9 7 0 , ? 4 , 170-180 . 

PREPARED BY : 

H . L .  Clever 

Propane Setchenow 
SolubiJ.ity Constant 1 

s1/cm3 ( STP ) kg -1 k/kg mol-l 

6 9 . 5 7 ± 0 . 11 0 . 0 9 5  
6 8 . 0 6  
6 7 . 0 8 
6 3 . 4 7 
6 0 . 2 3 
5 0 . 86 
4 5 . 75 ± 0 . 0 6 0 . 0 8 6  
4 4 . 6 0 
4 3 . 7 8 
4 2 . 0 2 
39 . 9 0 
38 . 4 7  
32 . 3 1 ± 0 . 0 8 0 . 0 76  
3 1 . 6 1  
31 . 2 8 continued . • •  

1 -1 -1 Setchenow constant , k/kg mol = ( l/ (m 3/mol kg ) )  log ( sr;s1 ) .  

The authors specify the value of the constant for m3/mol kg-l 
= 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was similar to that 
described by Ben-Nairn and Baer ( 1 ) . 
Teflon needle valves were used �n 
place of stopcocks .  

The apparatus consists of three 
main parts , a dissolution cell of 
300 to 6 0 0  cm3 capacity , a gas 
volume measur�ng column , and a 
manometer . 

The solvent is degassed in the 
dissolution cell , the gas is  
introduced and dissolved whi le the 
liquid is kept stirred by a 
magnetic stirrer immersed �n the 
water bath . Di ssolution of the 
gas re sults in the change in the 
height of a column of mercury 
wh�ch is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Propane . Matheson Co .  Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Amrnon�urn brom�de . Baker 
Chemical Co .  Analyzed reagent 
grade . Used as received . 

3 .  Wate r .  Distilled from an all 
Pyrex apparatus . Speci fic 
conductiv�ty 1 . 5  x lo -6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

oT/K = ± 0 . 0 0 5  
os 1;s 1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , s .  
Tran s .  Faraday Soc . 1 96 3 , 5 9 , 
2 7 3 5 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 74-9 8-6 ] 
( 2 )  Ammonium bromide ; NH4B r ;  

[ 1 2 1 2 4- 97-9 ] 
( 3 )  Water ; H2o ;  [ 7 7 3 2-18-5 ] 

VARIABLES : 
T /K : 

P/kPa : 
m 3/mol kg-1 : 

2 7 8 . 1 5 - 3 0 8 . 15 
101 . 32 5  ( 1  atm) 
0-0 . 9 42 

EXPERIMENTAL VALUES : concluded 

T/K 

2 9 8 . 15 

3 0 8 . 1 5 

Salt 
Molality 

-1 m 3/mol kg 

0 . 4 0 7  
0 . 6 3 1  
0 . 8 50  
0 
0 . 1 05 
0 . 2 24 
0 . 4 2 7  
0 . 6 6 7  
0 . 8 85 

ORIGINAL MEASUREMENTS : 

Wen ,  W . -Y . ; Hung , J . H .  

J .  Phy e .  Chem . 1 9 7 0 , 7 4 , 170-1 80 . 

PREPARED BY : 

H . L .  Clever 

Propane 
Solub�lity 

s1/cm3 ( STP ) kg- l  

.. 

2 9 . 8 7 
2 8 . 9 9 
2 7 . 76 
2 3 . 9 1  ± 0 . 0 7 
2 3 . 5 0 
2 3 . 2 6 
2 2 . 8 8 
2 1 . 6 9 
2 1 . 0 3 

Setchenow 
Constant 1 

- 1  k/kg mol 

0 . 0 6 6  

I - 1  - 1  Setchenow con stant , k/kg mol = ( l/ (m 3/mol k g  ) )  log ( S i/S1 ) 
- 1  The authors spe cify the value of the constant for m 3/mol k g  = 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE: 

The apparatus was simil ar to that 
described by Ben-Naim and Baer ( 1 )  • 

Teflon needle valves were used in 
place of stopcocks . 

The apparatus consists of three 
main parts , a dis solution cell of 
3 0 0  to 600  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is degassed in the 
dissolution cell , the gas is  
introduced and dis solved whi le the 
liquid is kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas results in the change �n the 
height of a column of mercury 
which is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 
1 .  Propane . Matheson Co . Stated 

to be better than 99 . 9  per 
cent pure . 

2 .  Ammonium bromide . Baker 
Chemical Co . Analyzed reagent 
grade . Used as received . 

3 .  Water . Di stilled from an all 
Pyrex apparatus .  Specific 
conductivity 1 . 5  x l o-6 
(ohm cm) -1 . 

ESTIMATED ERROR: 

o T/K = ± 0 . 00 5  
o s1;s 1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , s .  
Trans .  Faraday Soa . 1 96 3 ,  5 9 , 
2735 . 
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80 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane�  c3H9 � [ 7 4 - 9 8- 6 ]  

( 2 )  1-Dodecanamine , hydrochloride or 
dodecylamine hydrochloride or 
DAC l �  c12H27N · HC1 � [ 9 29-7 3-7 ] 

( 3 )  Water � H20 �  [ 7 7 3 2-18- 5 ]  

ORIGINAL MEASUREMENTS : 

Lin , I .  J . � Metzer , A.  

J .  Phy s . Chern . 1971,  ? 5 ,  30 00-4 . 

VARIABLES : PREPARED BY : 

T/K = 29 8 . 2  H .  L .  Clever 
p 1 /kP<} = 10 0 . 0  

a2/mo l dm- = 1 x 10- 8 - 1 x 10- 3 

EXPERIMENTAL VALUES : 

Temperature 

2 5 . 0  2 9 8 . 2  

Dodecylamine 
Hydrochloride 
a2/mol dm- 3 

1 x 10- 8 

1 x 1 0- 5 

5 x l o- s 

1 x lo- 4 

5 X 10- 4 

Solubility/ 
cm 3 ( 25 ° C ,  7 50 mmHg ) 
per dm 3 solution . 

3 5 . 4 0 

3 1 . 7 5  

3 1 . 9 5  

32 . 2 0 

33 . 0 5 

33 . 5 0 

34 . 6 5 

3 5 . 10 

The values of the dodecyamine hydrochloride concentration 
and the propane solubility were read by the compiler from 
a large scale graph in the paper . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

The solubilities were determined 
with the apparatus developed by Ben 
Nairn and Baer ( 1 ) . The solutions of  
dodecylamine hydrochloride were 
prepared with twice distilled , 
deaerated water , and introduced into 
the apparatus under vacuum. 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane.  No information . 

( 2 )  Dodecylamine hydrochloride . 
No information . 

( 3 )  Water . Double distilled . 

ESTIMATED ERROR: 
o T/K = ± 0 . 1  

The method is accurate to 0 . 2  
percent ( authors ) . 

REFERENCES : 

1 .  Ben Nairn, A . � Baer , S .  
Trans . Faraday S o a .  1 9 6 3 ,  5 9 ,  
2 7 3 5 .  



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74 -9 8-6 ] 

( 2 )  Guanidine monohydrochloride ; 
CH6ClN3 ; [ 5 0 - 0 1-1 ] 

( 3 )  Hate r ;  H2o ;  [ 7 7 32-18-5 J 

VARIABLES : 
T/K : 

a2/mol dm- 3 : 
P/kPa : 

2 7 8 . 15-318 . 15 
4 . 8 7 
101 . 3 25 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Wetlaufer ,  D . B . ; Malik , S . K . ; 
Stoller , L . ;  Coffin , R . L .  

J .  A m .  Chern . So a .  �9 6 4 , 8 6 ,  
5 0 8 -514 . 

PREPARED BY : 

W .  Hayduk , C . L .  Young 

T/K Salt 
Cone . 1 

a 21 nnl dm- 3 

Solution 
molar 

volume 1 
/cm 3mol- 1 

Solubility 1 
s 1 /mmol dm- 3  

Mole 
Fraction2 

/10 5x1 

Ostwald 
Coeff . 2  

L/cm 3 cm- 3 

Bunsen 
Coeff. 2  

a 

2 7 8 . 15 
2 9 8 . 15 
318 . 15 

4 . 87 
4 . 8 7 
4 . 87 

1 0riginal data . 

( 41 . 2 5 )  3 
4 1 . 04 

( 4 0 . 76 )  

2 . 5 3  
1 . 5 3 
1 . 10 

6 . 13 
3 . 7 3 
2 . 7 0 

0 . 0 5 6 6  
0 . 0 3 6 8  
0 . 02 8 3  

0 . 05 5 5  
0 . 0 3 36 
0 . 0 2 4 1  

2Calculated b y  compilers using real gas molar volumes .  

3Molar volumes of solvent shown in brackets were estimated.  

�No correction was made for the amount of gas retained by  the solvent 
during extraction , estimated by the authors to be 1-1 . 5  per cent ; 
hence the results are expected to be too low by this  amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

I 

A modified Van S lyke-Nei l l  
manometric blood gas apparatus , 
fitted with a magnetic stirrer 
was used.  The solvent was 
saturated with gas ; then a 
sample was transferred to the 
Van S lyke extraction chamber 
for gas desorption and volume 
measurement . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Instrument grade ; 
minimum specified purity 
9 9 . 5  per cent . 

2 .  Reaction o f  reagent grade 
hydrochloric acid o n  
recrystalli zed guanidiniurn 
carbonate . 

3 .  Disti lled.  

ESTIMATED ERROR: 

oT/K = 0 . 05 

REFERENCES : 

81 



82 Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 )  Butane ; c4H1 0 ; [ 106-97 -8 ]  

{ 2 )  Guanidine monohydrochloride ; 

CH6ClN3 ; [ 5 0-01-1 ] 

{ 3 )  Wate r ;  H20 ;  [ 7732-18-5 ] 
VARIABLES : 

T/K : 
c 2/mol drn- 3 : 

P/kPa : 
EXPERIMENTAL VALUES : 

2 7 8 . 15-31 8 . 1 5 
4 . 87 
101 . 3 25 

Wetlaufer , D . B . ; Malik , S . K . ; 
S toller , L . ;  Coffin , R . L .  

J .  Am . Chern . Soc . 1 9 6 4 , 8 6 , 
5 0 8-5 14 . 

PREPARED BY : 

�·l . Hayduk , C . L .  Young 

T/K Salt 
conc . 1 

c 2/mol drn- 3 

Solution 
molar 

volume 1 
/cm 3mol- 1 

Solubility 1 
s1 /rnrnol dm- 3 

Mole 
Fraction 2 

/10 5x1 

Ostwald 
Coeff . 2 

L/cm 3 cm- 3  

Bunsen 
Coeff . 2 

a 

2 7 8 . 15 
2 9 8 . 15 
3 1 8 . 15 

4 . 8 7 
4 . 87 
4 . 87 

1 0riginal data . 

{ 4 1 . 2 5 )  3 
4 1 . 04 

{ 40 . 76 )  

2 . 8 9 
1 . 5 4 
1 .  06 

7 . 01 
3 . 75 
2 . 6 0  

0 . 06 3 3  
0 . 0 3 6 5  
0 . 0 273  

0 . 0 6 2 0  
0 . 0 3 3 0  
0 . 0 2 2 7  

2Calculated by compi lers using real gas molar volumes . 

3Molar volumes of solvent shown in brackets were estimated . 

4No correction was made for the amount of gas retained by the 
solvent during extraction , estimated by the authors to be 
1-1 . 5  per cent ; hence the results are expected to be too low 
by this amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A modified Van S lyke-Neill 
manometric blood gas apparatus , 
fitted with a magnetic stirrer 
was used . The solvent was 
saturated with gas ; then a 
sample was transferred to the 
Van Slyke extraction chamber for 
gas desorption and volume 
measurement . 

SOURCE AND PURITY OF MATERIALS :  

1 .  Matheson C o .  C . P .  grade ; 
minimum specified purity 
9 9 . 5  per cent . 

2 .  Reaction of reagent grade 
hydrochloric acid on 
recrystalli zed guanidinium 
carbonate . 

3 .  Distilled . 

ESTIMATED ERROR: 

oT/K = 0 . 05 

REFERENCES : 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

{ 1 )  2-Methylpropane ; c4H10 ; 
[ 7 5 -2 8 -5 ] 

{ 2 )  Guanidine monohydrochloride ; 
CH6C lN 3 ; [ 50-01-1 ] 

{ 3 )  Water;  H2o ; [ 77 32-18-5 ] 
VARIABLES :  

T/k : 2 7 8 . 15-318 . 15 
a 2/mol dm- 3 : 4 . 87 

P/kPa :  101 . 3 2 5  
EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Wetlaufer , D .D . ;  Malik , S . K . ; 
Stoller , L . ; Coffin , R . L . 

J. Am . Chern . Soa .  1 9 6 4 ,  8 6 ,  
508-514 . 

PREPARED BY : 

W .  Hayduk , C . L .  Young 
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T/K Salt 
cone . 1 

a /mol dm- 3  
2 

Solution 
molar 

volume 1 
/cm 3mol- 1 

S olubility 1 
s /rnrnol dm- 3 1 

Mole 
Fraction2 

/10 5x1 

Ostwald 
Coeff . 2 

L/cm 3 cm- 3 

Bunsen 
Coeff . 2 

(l 

2 7 8 . 15 
2 9 8 . 15 
318 . 15 

4 . 8 7 
4 . 87 
4 . 87 

1 0riginal data . 

{ 4 1 . 25 )  3 
4 1 . 04 

{ 4 0 . 76 )  

1 . 9 9 
1 . 20 
0 . 82  

4 . 82 
2 . 9 2  
2 . 0 1 

0 . 04 3 6  
0 . 0 2 8 5  
0 . 0 2 0 9  

0 . 0 4 2 7  
0 . 0 2 5 8  
0 . 01 7 6  

2Calculated b y  compilers using real gas molar volumes .  

3Molar volumes of solvent shown in brackets were estimated . 

4No correction was made for the amount of gas retained by the 
solvent during extraction , estimated by the authors to be 
1-1 . 5  per cent ; hence the results are expected to be too low 
by this amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A modified Van S lyke-Ne ill 
manometric blood gas apparatus , 
fitted with a magnetic stirrer 
was used . The solvent was 
saturated with gas ; then a 
sample was transferred to the 
Van S lyke extraction chamber for 
gas desorption and volume 
measurement . 

PB-D* 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Instrument grade ; 
minimum specified purity 
9 9 . 5  per cent . 

2 .  Reaction of reagent grade 
hydrochloric acid on 
recrystalli zed guanidinium 
carbonate . 

3 .  Distilled . 

ESTIMATED ERROR: 

oT/K = 0 . 05 

o s l /s l = 0 . 0 2  { authors ) 4 

REFERENCES : 



84 Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 74 - 9 8-6 ] 
( 2 )  N, N, N-Trimethylmethanaminium 

bromide or tetramethylammonium 
bromide ; c4H12NBr ; [ 6 4 - 20-0 ] 

( 3 )  Water ;  H20 ;  [ 7 7 32-18-5 ] 

VARIABLES : 
T/K : 

P/kPa : 
m 3/mol kg-1 : 

EXPERIMENTAL VALUES : 

T/K 

2 7 8 . 15 

2 8 8 . 15 

2 9 8 . 15 

3 0 8 . 15 

2 7 8 . 15-30 8 . 15 
101 . 325  ( 1  atm) 
0-0 . 8 85  

Salt 
Molality 

m 3/mol kg -1 

0 
0 . 1 6 5  
0 . 3 2 5  
0 
0 . 165  
0 . 32 5  
0 
0 . 32 8  
0 . 8 85 
0 
0 . 16 5  
0 . 325  

Wen ,  W . -Y . ; Hung , J . H .  

J .  Phy s .  Chern . 1 9 7 0 , 7 4 , 1 7 0-180 . 

PREPARED BY : 

H . L .  C lever 

Propane Setchenow 
Solubi:J-ity Constant 1 

s1/cm3 ( STP) kg -1 k/kg mol -l 

6 9 . 5 7 ± 0 . 11  -0 . 0 29  
7 0 . 4 4 
7 1 . 5 2 
4 5 . 75 ± 0 . 06 -0 . 03 9  
46 . 32 
4 7 . 03 
32 . 31 ± 0 . 0 8 -0 . 059  
3 3 . 59 
3 5 . 84 
2 3 . 9 1 ± 0 . 0 7  -0 . 0 9 1  
2 4 . 6 8 
25 . 4 6  

-1 -1 1 Setchenow constant , k/kg mol = ( l/ (m 3/mol kg ) )  log ( Si/S1 l .  

The authors specify the value of the constant for m 3/mol kg-l 
= 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was simi lar to that 
de scribed by Ben-Naim and Baer ( 1 ) . 
Teflon needle valves were used in 
place of stopcocks . 

The apparatus consists of three 
main parts , a dissolution ce ll of 
300  to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is  degassed in the 
dissolution cell , the gas is 
introduced and dissolved while the 
liquid is kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas results in the change in the 
height of a column of mercury 
which is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Propane . Matheson Co . Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetramethylammonium bromide . 
Eastman Kodak Co . 
Recrystalli zed and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  �'later .  Distilled from an all 
Pyrex apparatus .  Specific 
conductivity 1 . 5  x lo-6 
( ohm cm) -1 • 

ESTIMATED ERROR: 

oT/K = ± 0 . 0 05 
o S1/s 1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , S .  
Trans .  Faraday Soc .  19 6 3 ,  5 9 , 
2 7 3 5 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 10 6 -9 7-8 ] 
( 2 )  N, N, N-Trimethylmethanaminium 

bromide or tetramethylammonium 
bromide ; c4H12NBr ; [ 6 4 -2 0 -0 J 

( 3 )  Water ;  H2o ;  [ 7 732-18-5 ] 

VARIABLES : T/K : 
P/kPa : 

m 3/mol kg-1 : 

278 . 15 - 30 8 . 1 5 
10 1 . 325 ( 1  atm) 
0-0 . 85 0  

EXPERIMENTAL VALUES : 

T/K Salt 
Molality 

m 3!mol kg -1 

2 7 8 . 15 0 
0 . 85 0  

2 8 8 . 1 5 0 
0 . 85 0  

2 9 8 . 15 0 
0 . 85 0  

3 0 8 . 15 0 
0 . 85 0  

ORIGINAL MEASUREMENTS : 

Wen ,  W . -Y . ; Hung , J . H .  

J .  Phy s .  Chern . 1 9 7 0 , 7 4 ,  1 7 0 -18 0 . 

PREPARED BY : 

H . L .  Clever 

Butane Setchenow 
Solubility Constant 1 

s1/cm3 ( STP ) kg -1 k/kg mol -1 

6 2 . 0 0 ± 0 . 10 -0 . 04 9  
6 9 . 2 3  
39 . 2 0 ± 0 . 0 5  -0 . 0 6 4  
4 4 . 1 3 
2 6 . 34 ± 0 . 06 -0 . 07 4  
30 . 25  
19 . 27 ± 0 . 0 6 -0 . 1 00 
2 3 . 10 

1 Setchenow constant , k/kg mol-l = ( l/ (m3/mol kg-1 l l  log ( Sl/S1 l .  
-1 The authors speci fy the value of the constant for m 3/mol kg = 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 ) . 
Teflon needle valves were used in 
place of stopcocks .  

The apparatus consists o f  three 
main parts , a dissolution cell of 
300  to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer .  

The solvent i s  degassed i n  the 
dissolution cel l ,  the gas i s  
introduced and dissolved while 
the liquid is kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas results in the change in the 
height of a column of mercury 
which is measured by a 
cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Butane . Matheson Co . Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetramethylammonium bromide . 
Eastman Kodak Co . 
Recrystalli zed and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  Water . Distilled from an all 
Pyrex apparatus .  Specific 
conductivity 1 . 5  x 10 -6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

oT/K = ± 0 . 0 0 5  
os1;s1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , s .  
Trans . Faraday So c .  19 6 3 , 5 9  , 
2 7 3 5 . 
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86 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] 
( 2 )  N, N, N-Triethylethanaminium 

bromide or tetraethylammonium 
bromide ; c 8H2 0NBr ; [ 71-91-0 J 

( 3 )  Water; H20 ;  [ 7 7 3 2-16-5 ] 

VARIABLES : 
T/K : 

P/kPa : 
m 3/mol kg-1 : 

2 7 8 . 1 5 - 30 8 . 15 
101 . 325  ( 1  atm) 
0-0 . 4 25 

EXPERIMENTAL VALUES : 

T/K Salt 
Molality 

m 3/mol kg -1 

2 78 . 15 0 
0 . 1 6 1  
0 . 4 2 5  

2 8 8 . 15 0 
0 . 158  
0 . 4 25 

29 8 . 15 0 
0 . 154  
0 . 4 25 

30 8 . 15 0 
0 . 174  
0 . 4 2 5  

ORIGINAL MEASUREMENTS : 

Wen , W. -Y . ; Hung , J . H .  

J .  Phy s .  Chern . 1 9 7 0 , 7 4 ,  170-18 0 . 

PREPARED BY : 

H . L .  Clever 

Propane Setchenow 
Solubihty Constant 1 

S1/cm3 ( STP i kg -1 k/kg mol -1 

6 9 . 5 7  ± 0 . 11 -0 . 096  
72 . 5 0 
76 . 6 0  
4 5 . 7 4 ± 0 . 0 6 -0 . 125  
4 7 . 9 5 

' 51 . 8 2 
3 2 . 3 1 ± 0 . 0 8  -0 . 15 8  
3 3 . 6 5  
36 . 75 
2 3 . 9 1 ± 0 . 0 6 -0 . 2 0 7  
2 5 . 94 
2 8 . 5 0 

1 Setchenow constant , k/kg mol-l = ( l/ (m 3/mol kg-1 ) )  log ( Si/S1 ) .  

The authors specify the value of the constant for m3/mol kg-l = 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was simi lar to that 
described by Ben-Naim and Baer ( 1 ) . 
Teflon needle valves were used in 
place of  stopcocks . 

The apparatus consists of three 
main parts , a dissoluti on cell of 
300  to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer.  

The solvent i s  degas sed in  the 
dissolution cel l ,  the gas is 
introduced and dissolved while the 
liquid is kept stirred by a magnetic 
stirrer immersed in the water bath . 
Dissolution of the gas results 
in the change in the height of a 
column of mercury which is  
measured by  a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Propane . Matheson Co.  S tated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetraethylammonium brom�de . 
Eastman Kodak Co . 
Recrystalli zed and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  Water . Distilled from an all 
Pyrex apparatus . Speci fic 
conductivity 1 . 5  x lo -6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

O T/K = ± 0 . 0 0 5  
os1;s1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , S .  
Trans . Faraday Soa . 19 6 3 , 5 9 , 
2 7 3 5 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 106-97- 8 ]  
( 2 )  N , N , N-Triethylethanam�nium 

bromide or tetraethylammonium 
bromide ; c 8H2 0NBr ; [ 7 1-91-0 ] 

( 3 ) Water;  H 20 ;  [ 7 7 3 2-18-5 ] 

VARIABLES : 
T/K : 

P/kPa : 
m 3/mol kg-1 : 

2 7 8 . 15-30 8 . 15 
101 . 32 5  ( 1  atm) 
0-0 . 4 0 5  

EXPERIMENTAL VALUES : 

T/K 

2 7 8 . 15 

2 8 8 . 15 

2 9 8 . 15 

3 0 8 . 15 

Salt 
Molality 

-1 m 3/mol kg 

0 
0 . 4 0 5  
0 
0 . 4 0 5  
0 
0 . 4 0 5  
0 
0 . 4 0 5  

ORIGINAL MEASUREMENTS : 

�\Ten , �v . -Y . ; Hung , J . H .  

J .  Phy s .  Che rn .  1 9 70 , ? 4 , 170-180 . 

PREPARED BY : 

H .L .  Clever 

Butane Setchenow 
Solubil ity Constant 1 

s1/cm3 ( STP) kg -1 - 1  
k/kg mol ... 

6 2 . 00 ± 0 . 10 -0 . 14 9  
7 0 . 7 9 
39 . 20 ± 0 . 0 5 -0 . 1 5 2  
4 4 . 87 
26 . 34 ± 0 . 06 -0 . 16 8  
30 . 55 
19 . 27 ± 0 . 0 6 -0 . 2 26  
2 3 . 4 4 

1 Setchenow constant , k/kg mol-l = ( l/ (m3/mol kg-1 ) )  log ( S1/S1 ) 

The authors specify the value of the constant for m 3/mol kg-l = 0 . 1 . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 ) . 
Teflon needle valves were used in 
place of stopcocks .  

The apparatus consists o f  three 
main parts , a dissolution cell of 
300 to 600 cm 3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is  degassed in the 
dissolut�on cell , the gas i s  intro
duced and dissolved whi le the 
liquid is kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas results �n the change in the 
height of a column of mercury which 
is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Butane . Matheson Co . Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetraethylammonium bormide . 
Eastman Kodak Co . 
Recrystallized and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  Water . Disti lled from an all 
Pyrex apparatus . Specific 
conductivity 1 . 5  x lo -6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

6 T/K = ± 0 . 0 05  
os1;s 1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , S .  
Trans . Faraday Soa .  1 9 6 3 ,  5 9 ,  
2 7 3 5 . 
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88 Aqueous M ixed Solvent Solutions 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 106-97-8 ] 

( 2 )  N , N , N-Triethylethanaminium 
bromide or tetraethyl ammonium 
bromide ; (C2H5 ) 4NBr ; [ 7 1- 9 1 - 0 ]  

( 3 )  Water ; H2o ;  [ 77 3 2-18 - 5 ]  

VARIABLES : 
T/K = 2 9 8 . 15 

p/kPa = 1 0 1 .  3 2 5  
rn2;mol kg- 1 = 0 ,  1 . 0 

EXPERIMENTAL VALUES : 

Temperature 

2 5  2 9 8 . 15 

Tetraethyl 
ammonium 
bromide 
rn2/mol kg- 1  

1 . 0  

ORIGINAL MEASUREMENTS : 

Morrison , T .  J . ;  Johnstone , N .  B .  B .  

J .  Chern . S oa .  1 9 5 5 ,  3 6 5 5- 9 .  

PREPARED BY : 
H .  L .  Clever 

S alt Effect Parameter 

ksmm/kg mol- 1 

- 0 . 1 2 2  - 0 . 1 0 7  

The ksmx value was calculated b y  the compiler . 

The salt effect parameter is based on two measurements , the 
solubility of butane in water and in 1 . 0  molal salt solution . 
The actual solubilities were not reported in the paper .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The method of Morrison and Billett ( 1  
was used . The previously degassed 
solvent flows through a glass helix 
in a thin film through the vapor 
saturated gas at a total pressure 
of one atmosphere . Volume changes in 
the gas are measured in attached 
calibrated burets . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . British Oxygen Co . 
Purest sample available . 

( 2 )  Tetraethyl ammonium bromide . 
No information . 

( 3 )  Wate r .  No information . 

ESTIMATED ERROR: 

oksmm/kg mol- l = ± 0 . 010  

REFERENCES : 

1 .  Morrison , T .  J . ;  Billett , F .  
J .  Chern . S o a .  1 9 52 , 3 8 19 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane : c3H8 : [ 7 4-9 8-6 ] 
( 2 )  N, N, N-Tripropylpropanaminium 

bromide or tetrapropylammonium 
bromide : c 12H2 8NBr : [ 19 4 1-30-6 ] 

( 3 )  Water : H2o :  [ 7 7 3 2-18-5 ] 

VARIABLES :  T/K : 2 7 8 . 15-3 0 8 . 15 
P/kPa : 1 0 1 . 3 2 5  ( 1  atm) 

m 3/mol -1  0 -1 . 0 7 kg : 

EXPERIMENTAL VALUES : 

T/K Salt 
Molality 

m3/mol kg -1 

2 7 8 . 15 0 
0 . 10 3  
0 . 210  
0 . 2 71  
0 . 410  
0 . 4 36 
0 . 4 9 2  
0 . 78 4  
0 . 9 6 3  

2 8 8 . 15 0 
0 . 110  
0 . 210  
0 . 26 7  
0 . 4 15  

1 Setchenow constan t ,  k/kg mol-l  

ORIGINAL MEASUREMENTS : 

Wen , tv . -Y .  : Hung , J .  H .  

J .  Phy s . Chem . 1 9 7 0 , 7 4 , 1 7 0 -18 0 . 

PREPARED BY : 

H . L .  Clever 

Butane Setchenow 
Solubility Constant 1 

s1/cm3 ( STP) kg -1 k/kg mol -1 

6 9 . 5 7 ± 0 . 1 1 -0 . 0 80  
7 0 . 9 9 
7 2 . 7 3 
7 3 . 35 
74 . 4 1  
74 . 6 1  
7 3 . 85 
7 3 . 8 2 
7 3 . 2 8 
4 5 . 7 5 ± 0 . 06 -0 . 130  
4 7 . 24 
4 8 . 5 8  
4 9 . 5 1  
5 1 . 54 continued • • .  

-1 
The authors specify the value of the constant for m3/mol kg = 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was similar to that 
de scribed by Ben-Naim and Baer ( 1 )  
Teflon needle valves were used in 
place of stopcocks .  

The apparatus consists o f  three 
main parts , a dissolution cell of 
3 0 0  to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is  degassed in the 
dissolution cell , the gas is  
introduced and dissolved while 
the liquid is  kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas results in the change in the 
height of a column of mercury 
which is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Propane . Matheson Co . S tated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetrapropylammonium bromide . 
Eastman Kodak C o .  
Recrystalli zed and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  Nater . Distil led from an all 
Pyrex apparatus . Speci fic 
conductivity 1 . 5  x lo -6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

oT/K = ± 0 . 005 
o S1/s1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . : Baer , S .  
Trans . Faraday Soa . 196 3 ,  5 9 , 
2 7 3 5 . 
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90 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane � c3H8 � [ 74-9 8-6 ] 
( 2 )  N, N, N-Tripropylpropanaminium 

bromide or tetrapropylammonium 
bromide � c12H2 8NBr �  [ 19 4 1- 30-6 ] 

( 3 )  Water ; H20 ;  [ 77 32-18-5 ] 

VARIABLES : 
T/K : 

P/kPa : 
m3/mol kg-1 : 

EXPERIMENTAL VALUES : 

T/K 

2 8 8 . 15 

2 9 8 . 15 

3 0 8 . 1 5 

2 78 . 15 - 30 8 . 15 
10 1 . 325  ( 1  atm) 
0-1 . 0 7 

concluded 

Salt 
Molality 

m3!mol kg-l  

0 . 46 5  
0 . 6 8 9  
1 . 07 0  
0 
0 . 10 2  
0 . 26 7  
0 . 4 2 0  
0 . 6 0 9  
1 . 05 0  
0 
0 . 10 7  
0 . 2 71  
0 . 4 5 7  
0 . 6 56  

ORIGINAL MEASUREMENTS : 

Wen , W . -Y . �  Hung , J . H .  

J .  Phy s .  Chern . 1 9 7 0 , 7 4 ,  1 70-180 . 

PREPARED BY : 

H . L .  Clever 

Propane Se tchenow 
Solubil::i. ty Constant 1 

s1/cm3 ( STP) kg -1 k/kg mol -1 

5 1 . 7 8 
5 3 . 14 
54 . 78 
3 2 . 31 ± 0 . 0 8  -0 . 18 7  
3 3 . 7 7  
35 . 6 5  
37 . 3 8 
3 9 . 96 
4 3 . 80 
2 3 . 9 1 ± 0 . 07 -0 . 27 3  
25 . 6 1 
2 7 . 72 
3 0 . 6 6  
3 2 . 7 3 

1 Setchenow constant , k/kg mol-l = ( l/ (m 3/mol kg-1 ) )  log ( S!/S 1 . 
-1 The authors specify the value of the constant for m3!mol kg = 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 )  
Teflon needle valves were used in 
place of stopcocks . 

The apparatus consists of  three 
main parts , a di ssolution ce ll 
of 300  to 600 cm3 capaci ty , a gas 
volume measuring column , and a 
manometer . 

The solvent is  degassed in the 
dissolution cel l ,  the gas is  
introduced and dissolved whi le 
the liquid is kept stirred by 
a magnetic stirrer immersed in 
the water bath . Dissolution 
of the gas results in the change 
in the height of a column of 
mercury which is measured by a 
cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Propane . Matheson Co . Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetrapropylammonium bromide . 
Eastman Kodak Co . 
Recrystalli zed and analyzed.  
Better than 9 9 . 9  per cent pure . 

3 .  Water . Di stilled 
Pyrex apparatus . 
conductivity 1 . 5  
( ohm cm) -1 . 

ESTIMATED ERROR: 

oT/K = ± 0 . 0 05  
os1;s1 = ± 0 . 0 0 3  

REFERENCES : 

from an all 
Specific 

x lo -6 

1 .  Ben-Naim , A . � Baer , s .  
Trans . Faraday Soc . 1 9 6 3 , 5 9 ,  
2735 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 )  Butane ; c 4H 10 ; [ 1 06-97-8 ] 
( 2 )  N, N , N-Tripropylpropanaminium Wen ,  W . -Y . ; Hung , J . H .  

bromide o r  tetrapropylammonium 
bromide ; c 1 2H2 8NBr ; [ 19 4 1-30 -6 ] J. Phys . Chern . 1970 , ? 4 , 1 7 0 -1 8 0 . 

( 3 )  Water ; H20 ;  [ 7 7 32 -18-5 ] 

VARIABLES :  
T/K : 2 7 8 . 15- 308 . 1 5 

P/kPa : 101 . 3 2 5  ( 1  atm) 
, m 3/mol kg-1 : 0-0 . 4 0 5  

EXPERIMENTAL VALUES : 

T/K Salt 
Molality 

m 3/mol kg -1 

2 7 8 . 1 5 0 
0 . 4 0 5  

2 8 8 . 15 0 
0 . 4 05 

2 9 8 . 1 5 0 
0 . 4 0 5  

308 . 1 5 0 
0 . 4 05  

PREPARED BY : 

H . L .  Clever 

Butane Setchenow 
Solubi lity Constant 1 

s 1/cm3 ( STP ) kg -1 k/kg mol -1 

6 2 . 0 0 ± 0 . 10 -0 . 12 0  
6 9 . 0 9 
3 9 . 20 ± 0 . 05 -0 . 1 6 5  
4 5 . 3 6 
26 . 3 4 ± 0 . 0 6 -0 . 22 7  
32 . 09 
1 9 . 27 ± 0 . 06 -0 . 307  
25 . 0 2 

1 Setchenow cons tant , k/kg mol -l = ( l/ (m 3/mol kg-1 ) )  log (Sf/S 1 l .  

The authors specify the value of the constant for m 3/mol kg-l 
= 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 )  
Te flon needle valves were used in 
place of stopcocks .  

The apparatus consists of three 
main part s ,  a dissolution cell of 
3 0 0  to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is degassed in the 
dissolution cel l ,  the gas is  
introduced and dis solved while the 
liquid is kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas results in the change in the 
height of a column of mercury 
which is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Butane . Matheson C o .  Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetrapropylammonium bromide . 
Eastman Kodak Co . 
Recrystall i zed and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  Water . Distilled from an all 
Pyrex apparatus . Specific 
�onduc��v�ty 1 . 5  x l o- 6  
\Ohm cm1_-1 . 

ESTIMATED ERROR: 

oT/K = ±0 . 00 5  
o s1;s 1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , S .  
Tra ns . Faraday Soc. 196 3 , 5 9 , 
2735 . 
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92 Aqueous M ixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4-9 8-6 ] 
( 2 )  N, N, N-Tributylbutanaminium Wen , W . -Y . ;  Hung , J . H .  

bromide or tetrabutylammonium 
bromide ; c16H36NBr ; [ 16 4 3-19-2 ] J. Phy s .  Chern . 1 9 7 0 , 7 4 , 1 70-1 8 0 . 

( 3 )  Water ; H20 ;  [ 7 7 3 2 -18-5 ] 

VARIABLES : 
T/K : 

P/kPa : 
m3/mol kg-1 : 

2 78 . 15-3 0 8 . 15 
101 . 325  ( 1  atm) 
0-0 . 6 24 

EXPERIMENTAL VALUES : 

T/K Salt 
Molality 

m3/mol kg -1 

278 . 15 0 
0 . 16 5  
0 . 30 0  

2 8 8 . 15 0 
0 . 1 8 0  
0 . 30 0  

2 9 8 . 15 0 
0 . 30 5  
0 . 6 2 4  

3 0 8 . 15 0 
0 . 19 3  
0 . 3 04 

PREPARED BY : 

H . L .  Clever 

Propane Se tchenow 
Solubility Constant 1 

S1/cm3 ( STP) kg -1 k/kg mol -1 

6 9 . 5 7  ± 0 . 11 -0 . 0 66  
71 . 7 8 
7 2 . 7 0 
4 5 . 7 5  ± 0 . 0 6 -0 . 14 6  
4 8 . 6 8  
5 0 . 35 
3 2 . 3 1 ± 0 . 0 8 -0 . 2 4 8  
37 . 26 
4 3 . 2 5 
2 3 . 9 1 ± 0 . 0 7 -0 . 3 86  
28 . 06 
30 . 24 

I -1 -1 Setchenow constant , k/kg mol = ( l/m3/mol kg ) )  log ( S!/S1 ) .  
-1  The authors specify the value of the constant for m3/mol kg  = 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 ) . 
Teflon needle valves were used in 
place of stopcocks . 

The apparatus consists of three 
main parts , a dissolution cell of  
3 0 0  to  6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The so lvent i s  degassed in the 
dissolution cell , the gas is 
introduced and dissolved whi le 
the liquid is  kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas re sults in the change in the 
height of a column of mercury 
which is measured by a 
cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Propane . Matheson Co . S tated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetrabutylammonium bromide . 
Eastman Kodak Co . 
Recrystallized and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  Nater . Distil led from an all 
Pyrex apparatus . Speci fic 
conductivity 1 . 5  x lo-6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

REFERENCES : 

± 0 . 005 
± o . oo 3  

1 .  Ben-Naim , A . ; Baer , S .  
Trans . Faraday Soa . 1 9 6 3 , 5 9 , 
27 3 5 . 



Aqueous M ixed Solvent Solutions 

COMPONENTS : 

( 1 )  Butane ; c4H1 0 ; [106-97-8 ] 
( 2 )  N, N, N-Tributylbutanaminium 

bromide or tetrabutylammonium 
bromide ; c16H 36NBr ; [ 1 6 4 3-19-2 ] 

( 3 )  Wate r ;  H2 0 ;  [ 7 7 32-18-5 J 

VARIABLES : 
T/K : 

P/kPa: 
-1 m3/mol kg : 

2 7 8 . 15-30 8 . 15 
1 0 1 . 325  ( 1  atm) 
0-0 . 310  

EXPERIMENTAL VALUES : 

T/K 

2 7 8 . 15 

2 8 8 . 15 

298 . 15 

3 0 8 . 15 

Salt 
Molality 

-1 m 3/mol kg 

0 
0 . 3 10 
0 
0 . 310  
0 
0 . 310  
0 
0 . 3 10  

ORIGINAL MEASUREMENTS : 

Wen , W . -Y . ; Hung , J . H .  

J .  Phy s .  Chern . 1 9 7 0 , 7 4 ,  170-18 0 . 

PRE PARED BY : 

H . L .  Clever 

Butane Setchenow 
Solubility Constant 1 

s1/cm3 ( STP ) kg -1 k/kg mol-l 

6 2 . 0 0 ± 0 . 10 -0 . 104  
6 6 . 6 5  
39 . 2 0 ± 0 . 0 5  -0 . 1 80  
4 4 . 35 
2 6 . 34 ± 0 . 06 -0 . 2 86  
3 1 . 9 2 
19 . 27 ± 0 . 0 6  -0 . 4 3 5  
2 5 . 56 

-1 -1 1 Setchenow constant , k/kg mol = ( l/ (m 3/mol kg ) )  log ( Si/S1 ) .  

The authors specify the value of the constant for m 3/mol kg-l  
= 0 . 1  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 )  . 
Te flon needle valves were used in 
place of stopcocks . 

The apparatus consists of  three 
main parts , a dissolution cell of 
3 0 0  to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is  degassed in the 
dissolution cell , the gas is 
introduced and dissolved whi le 
the l iquid is  kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas re sults in the change in the 
height of a column of mercury 
which is measured by a 
cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Butane . Matheson Co . Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetrabutylammonium bromide . 
Eastman Kodak Co.  
Recrystal lized and analyzed . 
Better than 9 9 . 9  per cent pure . 

3 .  Wate r .  Di stilled from an all 
Pyrex apparatus . Specific 
conductivity 1 . 5  x 10 -6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

oT/K = ± 0 . 0 0 5  
os1;s1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , S .  
Trans . Faraday Soa . 19 6 3 , 5 9 , 
2 7 3 5 . 
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94 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 74 - 9 8 -6 ] 
( 2 )  2 -Hydroxy-N, N, N-tri s ( 2 -

hydroxyethyl ) -ethanaminium 
bromide or tetraethanolamrnonium 
brom�de ; c8H2 0No4B r ;  [ 4 32 8-04-5 ] 

( 3 )  Water ; H20 ;  [ 7 7 3 2 -1 8 -5 ] 

VARIABLES : 
T/K : 

P/kPa:  
m3/mol kg-1 : 

2 7 8 . 15 - 3 0 8 . 15 
101 . 3 2 5  ( 1  atm) 
0-0 . 50 8  

EXPERIMENTAL VALUES : 

T/K Salt 
Molality 

m3/mol kg -1 

278 . 15 0 
0 . 15 3  

2 8 8 . 15 0 
0 . 1 6 0  

2 9 8 . 15 0 
0 . 159  
0 . 50 8  

3 0 8 . 15 0 
0 . 154  

ORIGINAL MEASUREMENTS : 

\ven , W . -Y . ;  Hung , J . H .  

J .  Phy s .  Chern . 1 9 7 0 , 7 4 , 170-1 8 0 . 

PREPARED BY : 

H . L .  Clever 

Propane Setchenow 
Solubility Constant1  

S1/cm3 ( STP) kg-1 k/kg mol-l 

6 9 . 5 7 ± 0 . 11 0 . 0 0 0  
6 9 . 9 2 
4 5 . 75 ± 0 . 0 6 -0 . 025  
4 6 . 1 3 
3 2 . 31 ± 0 . 0 8 -0 . 06 1  
3 2 . 6 4  
3 3 . 9 3  
2 3 . 9 1  ± 0 . 00 7  -0 . 11 3  
24 . 7 8  

1 Setchenow constan t ,  k/kg mol-l = ( l/ (m 3/mol kg-1 ) )  log ( S1/S1 ) .  

The authors specify the value of the constant for m3/mol kg-l = 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was similar to that 
described by Ben-Naim and Baer ( 1 ) . 
Tef lon needle valves were used in 
place of stopcocks .  

The apparatus consists of three 
main parts , a dissolution cell of 
300 to 600 cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent i s  degassed in the 
dissolution cell ,  the gas is  
introduced and dissolved whi le 
the liquid is kept stirred by a 
magnetic stirrer immersed in 
the water bath . Dissolution of 
the gas results in the change in 
the height of a column of mercury 
which is measured by a 
cathetomete r .  

SOURCE AND PURITY O F  MATERIALS : 

1 .  Propane . Matheson Co . S tated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Tetraethano1amrnonium bromide . 
Prepared and analyzed . Better 
than 9 9 . 9  per cent pure . m . p . , 
t; oc 102 . 

3 .  Water . Distil led from an all 
Pyrex apparatus . Speci fic 
conductivity 1 . 5  x 10-6 
( ohm cm) -1 . 

ESTIMATED ERROR: 

o T/K = ± 0 . 00 5  
os1;s 1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , s .  
Trans . Faraday Soa . 1 96 3 ,  5 9 , 
27 35 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 )  Butane ; c4H10 ; [ 1 0 6- 9 7 - 8 ]  Morrison , T .  J . ; Billett , F .  

( 2 )  Lanthanum chloride ; LaC1 3 ; 
[ 1 0 0 9 9-58-8 ] 

J .  Che rn .  Boa .  1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

( 3 )  Water ; H20;  [ 7 7 3 2-18-5 ]  

VARIABLES : 
T/K : 

p/kPa : 
28 5 . 7 5 - 3 4 4 . 8 5 
1 0 1 . 32 5  ( 1  atm) 

EXPERIMENTAL VALUES : 

Temperature 

PREPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
t/ °C  T/K 1/ ( T/K) ( l/c ) log ( S 0/S ) 1 ( l/m) log ( S 0/S ) ( l/m) log: (x 0/x ) 
1 2 . 6  2 8 5 . 7 5  0 . 0 0 3 5  0 . 182  0 . 5 4 6  0 . 5 7 6  
30 . 0  3 0 3 . 15 0 . 0 0 3 3  0 . 154  0 . 4 62  0 . 4 92  
4 9 . 4  3 2 2 . 5 5 0 . 0 0 3 1  0 . 154  0 . 4 62  0 . 4 92  
7 1 . 7  3 4 4 . 8 5 0 . 0029  0 . 14 0  0 . 4 2 0  0 . 4 5 0  

I For the 1-3  electrolyte the compiler changed to m = c/3 for 
m2/mol kg- 1 in the salt effect parameter . 

95 

The salt effect parameters were calculated from two measurements , the 
solubility of butane in water , S 0 ,  and in the one molal salt solution , s .  
Only the solubility of the butane in water , and the value of the salt 
effect parameter are given in the paper . The solubility values in the 
salt solution are not given . 
The compiler calculated the values of the salt effect parameter using the 
mole fraction gas solubility ratio . 

Note that the first salt effect parameter above uses the author ' s  notation 
with c in gram equivalents per kg water . The author ' s  c would be better 
represented as m2 ( ( 1/3 ) Lacl3 ) /mol kg-1 = 3 m2 (Lacl3 ) /mol kg-1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption hel ix con
taining the butane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Prepared from Grignard 
reagent . A second sample , Anglo
Iranian Oil Co . stated to be 9 9  
per cent pure , gave the same 
result . 

( 2 )  Lanthanun chloride . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

o k/kg- 1  mol = 0 . 0 10  

REFERENCES : 

1 .  Morriso n ,  T .  J . ; Billett , F .  
J .  Chern . Boa .  1 94 8 ,  2 0 3 3 . 



96 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 1 0 6-97-8 ] 

( 2 )  Barium chloride ; BaC12 ; 
[ 1 0 3 61-37-2 ] 

( 3 )  Water ; H20 ;  [ 7 7 3 2-18-5 ]  

VARIABLES : 
T/K : 

P/kPa : 
28 5 . 75 - 3 4 4 - 8 5  
101 . 32 5  ( 1  atm) 

EXPERIMENTAL VALUES : 
Temperature 

ORIGINAL MEASUREMENTS : 

Morrison , T .  J . ; Billett , F .  

J .  Chern . Soa .  1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
t/ °C  T/K 1/ ( T/K) ( l/c ) log: ( S 0/S ) 1 ( l/m) log ( S 0/S )  ( 1/m) log: (x0/x )  
1 2 . 6  2 8 5 . 7 5 0 . 0035  0 . 25 0  o·. 5 o o  0 . 52 3  
3 0 . 0  3 03 . 15 0 . 0 0 3 3  0 . 2 1 0  0 . 4 2 0  0 . 4 4 3  
4 9 . 4  3 2 2 . 5 5 0 . 0 0 3 1  0 . 18 0  0 . 3 60  0 . 38 3  
7 1 . 7  3 4 4 . 8 5  0 . 0 0 2 9  0 . 1 65  0 . 3 3 0  0 . 3 5 3  

l 
For the 1-2 electrolyte the compiler changed to m = c/2 for 
m2/mol kg- 1 in the salt effect parameter . 

The salt effect parameters were calculated from two measurements , the 
solubility of butane in water , s o , and in the one molal salt solution , s .  
Only the solubility of the butane in water , and the value of the salt 
effect parameter are given in the paper . The solubility values in the 
salt solution are not given . 

The compiler calculated the values of the salt effect parameter using the 
mole fraction gas solubility ratio . 

Note that the first salt effect parameter above uses the author ' s  notation 
with c in gram equivalents per kg water . The author ' s  c would be better 
represented as m2 ( �Bacl2 ) /mol kg-1 = 2 m2 (Bacl2 ) /mol kg- 1 . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption hel ix con
taining the butane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Prepared from Grignard 
reagent . A second sample , Anglo
Iranian Oil Co . stated to be 9 9  
per cent pure , gave the same 
result . 

( 2 )  Barium chloride . "AnalaR" 
material . 

( 3 )  Water . No information given.  

ESTIMATED ERROR: 

ok/kg- 1 mol = 0 . 010  

REFERENCES : 

1 .  Morrison , T .  J . ; Billett , F .  
J .  Chern . Soa .  1 9 4 8 , 2 03 3 .  



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4 - 9 8 - 6 ]  

( 2 )  Lithium chloride ; LiCl ; 
[74 4 7 -41-8 ] 

( 3 )  Water ; H2o;  [ 7 7 3 2 - 1 8 - 5 ]  

VARIABLES : 
T/K : 

p/kPa : 
28 5 . 7 5 - 3 4 4 . 8 5  
1 0 1 . 3 2 5  ( 1  atm) 

EXPERIMENTAL VALUES : 

Temperature 
tj DC  T/K 

12 . 6  28 5 . 7 5 
30 . 0  3 0 3 . 15 
4 9 . 4  3 2 2 . 5 5 
7 1 . 7  3 4 4 . 8 5 

1/ ( T/K) 

0 . 0 0 3 5  
0 . 0 0 3 3  
0 . 0 0 3 1  
0 . 0 0 2 9  

ORIGINAL MEASUREMENTS : 
Morrison , T .  J . ; Billett , F .  

J .  Chem. Soa .  1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
( l/m2 ) log ( S 0/S) 1 

0 . 17 5  
0 . 152  
0 . 13 8  
0 . 1 38  

( l/m2 ) log ( x 0/x ) 

0 . 19 0  
0 . 16 7  
0 . 153  
0 . 15 3  

The authors used ( l/c ) log ( S 0/S ) with c defined a s  g e� salt per kg o f  
water .  For the 1-1 electrolyte the compiler changed the c to a n  m for 
m2/mol kg- 1 • The propane solubility s is cm3 ( STP ) kg- 1 • 
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The salt effect parameters were calculated from two measurements , the 
solubility of propane in water , s o , and in the one molal salt solution , s .  
Only the solubility of the propane in water , and the value of the salt 
effect parameter are given in the paper . The solubility values in the 
salt solution are not given . 

The compiler calculated the values of the salt effect parameter using the 
mole fraction gas solubility ratio . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption helix con
taining the propane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane.  Prepared from Grignard 
reagent . 

( 2 )  Lithium chloride . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

o k/kg- 1 mol = 0 . 0 10  

REFERENCES : 

1 .  Morrison , T .  J . ; Bil lett , F .  
J .  Chem . Soa .  1 94 8 ,  2 0 3 3 .  



98 Aqueous Mixed Solvent Solutions 

COMPONENTS : 
( 1 )  Butane ; c4H1 0 ; [ 1 0 6 - 9 7 - 8 ]  

( 2 )  Lithium chloride ; LiCl ; 
[ 7 4 4 7 - 4 1 - 8 ]  

( 3 )  Water ; H20 ;  [ 7 7 3 2-18-5 ]  

VARIABLES : 
T/K : 

p/kPa : 
28 5 . 7 5 - 3 4 4 . 8 5  
1 0 1 . 3 2 5  ( 1  atm) 

EXPERIMENTAL VALUES : 

Temperature 

1 2 . 6  
3 0 . 0  
4 9 . 4  
7 1 . 7  

T/K 

2 8 5 . 7 5  
30 3 . 15 
3 2 2 . 55 
3 4 4 . 8 5 

1/ ( T/K) 

0 . 0035  
0 . 0 0 3 3  
0 . 0 0 3 1  
0 . 0 0 2 9  

ORIGINAL MEASUREMENTS : 
Morrison , T .  J . ; Billett , F .  

J.  Chem . Boa .  1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

P REPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
( l/m2 ) log ( S 0/S ) 1 

0 . 1 9 8  
0 . 171  
0 . 155  
0 . 1 5 0  

( l/m2 ) log (x 0/x ) 

0 . 2 1 3  
0 . 18 6  
0 . 17 0  
0 . 16 5  

The authors used ( l/c ) log ( S 0/S ) with c defined a s  g eq. salt per kg o f  
water . For the 1-1  electrolyte the compiler changed the c to an m for 
m2/mol kg- 1 • The butane solubility s is cm3 ( STP ) kg- 1 • 

The salt effect parameters were calculated from two measurements , the 
solubil ity of butane in water , S 0 , and in the one molal salt solution , S .  
Only the solubility of the butane in water , and the value of the salt 
effect parameter are given in the paper . The solubility values in the 
salt solution are not given . 

The compiler calculated the values of the salt effect parameter using the 
mole fraction gas solubility ratio . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption hel ix con
taining the butane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Prepared from Grignard 
reagent . A second sample , Anglo
Iranian Oil co . stated to be 9 9  
per cent pure , gave the same 
result .  

( 2 )  Lithium chloride . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

ok/kg- 1 mol = 0 . 01 0  

REFERENCES : 

1 .  Morrison , T .  J . ; Billett , F .  
J .  Che m .  Boa . 1 9 4 8 , 2 0 3 3 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 
( 1 ) Propane ; c3 H8 ; [ 7 4 - 9 8 - 6 ]  

( 2 )  Sodium chloride ; NaCl ; 
[ 7 6 47-14- 5 ]  

( 3 )  Water ; H20;  [ 7 7 3 2-18- 5 ] 

VARIABLES : 
T/K : 

p/kPa : 
2 8 5 . 7 5  - 3 4 4 . 8 5 
101 . 3 25 ( 1  atm) 

EXPERIMENTAL VALUES : 

Temperature 
t/ °C  T/K 1/ ( T/K) 

--

1 2 . 6  2 8 5 . 7 5 0 . 0 0 3 5  
3 0 . 0  30 3 . 1 5 0 . 0 0 3 3  
4 9 . 4  3 2 2 . 5 5 0 . 0 0 3 1  
7 1 . 7  3 4 4 . 8 5 0 . 0 0 2 9  

ORIGINAL MEASUREMENTS : 
Morrison , T .  J . ; Billett , F .  

J .  Chern . Soc .  1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
( l/m2 ) log ( S 0/S) 1 ( l/m2 ) log (x 0/x )  

0 . 2 1 6  0 . 2 3 1  
0 . 194  0 . 224  
0 . 178  0 . 19 3  
0 . 165  0 . 18 0  

The authors used ( l/c ) log ( S 0/S ) with c defined a s  g eq. salt per kg of 
water . For the 1-1  electrolyte the compiler changed the c to an m for 
m2/mol kg- 1 •  The propane solubility s is cm3 ( STP ) kg- 1 •  
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The salt effect parameters were calculated from two measurements , the 
solubility of propane in water ,  s o ,  and in the one molal salt solution , s .  
Only the solubility o f  the propane in water , and the value o f  the salt 
effect parameter are given in the paper . The solubi lity values in the 
salt solution are not given . 

The compiler calculated the values of  the salt effect parameter using the 
mole fraction gas solubility ratio . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption helix con
taining the propane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of gas 
absorbed is measured in an attached 
buret system ( 1 )  . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane . Prepared from Grignard 
reagent . 

( 2 )  Sodium chloride . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

o k/kg- 1 mol = 0 . 0 1 0  

REFERENCES : 

1 .  Morrison , T .  J . ; Billett , F .  
J .  Chern . Soc .  1 94 8 ,  2 03 3 .  



1 00 Aqueous M ixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane : c3H8 : [ 7 4 -9 8-6 ] 
( 2 )  Sodium chloride : NaCl : 

[ 7 6 4 7- 1 4 - 5 ] 
( 3 )  Water ; a2o ;  [ 7732-18-5 ] 

VARIABLES :  
T/K = 264 . 7 - 2 9 8 . 2  

P/kP = 1 0 . 3 -102 . 5  

EXPERIMENTAL VALUES : 

Temperature Sodium Chloride 

-8 . 5  264 . 7  16 . 3 6 3 . 34 7  

-5 2 6 8 . 2  1 1 . 4 5  2 . 2 13  

1 6 . 3 6 3 . 3 47  

Umana , S . :  Nakano , Y .  

Kogyo Kagaku Z a s s h i  1 9 5 8 , 6 1 ,  
536-4 4 .  

PREPARED BY : 

H . L .  Clever 

Total 
Pre ssure 
p/atm 

0 . 10 9 5  
0 . 30 6 4  
0 . 5 0 37 
0 . 70 1 4  
1 .  004  7 
0 . 10 9 5  
0 . 30 6 8  
0 . 50 4 2  
0 . 70 16 
1 .  0 0 4 2  
0 . 1 1 0 1  

Propane Par
tial Pressure 
p1 /atm 

0 . 1 0 6 8  
0 . 3 0 3 6  
0 . 5 0 1 0  
0 . 6 9 8 7  
1 . 0 0 2 0  
0 . 1 0 5 7  
0 . 3 0 3 1  
0 . 5 0 0 5  
0 . 6 9 7 8  
1 .  0005  
0 . 1 0 6 5  

Mol Ratio 

0 . 2 0 5 1  
0 . 5 6 5 0  
0 . 9 5 8 0  
1 .  3 3 4 2  
1 .  8074  
0 . 4 1 7 7  
0 . 9 9 8 5  
1 . 6 5 6 2  
2 . 2 2 8 8  
3 . 2027  
0 . 17 8 6  

continued . . .  

The Kelvin temperature and the sodium chloride molality values were 
calculated by the compi ler . 

The mole rat io is mole s  of propane per mole of water . For the 
solutions containing no sodium chloride the values are the same as 
the mole fraction . Multiplication by 55 . 5 1  wi ll convert the value s 
to molality , m 1;mol kg- 1 •  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus cons ists of a gas 
re servoir , a manometer-buret 
system , a thermostated mixing 
ce l l , and a solvent reservoir .  

The apparatus i s  evacuated ,  and 
then fi l led with gas to condition 
the glass surface , vinyl tubing 
and stopcock grease . The 
solvent is degassed by boiling 
under reduced pre ssure . The 
solvent is transferred to the 
evacuated mixing cel l  and the 
gas is added to the pressure of 
the measurement .  The cell is  
shaken until equi librium is 
attained . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Oakford Gas and App liance 
Co . Long Beach , Cali fornia , 
U . S . A .  Purity found to be 
at least 99 . 0  per cent . 

2 .  Source and purity not given . 

3 .  Treatment not spe ci fied . 

ESTIMATED ERROR: 
o:r/K = o . o 5 

0 . 01 
0 .  01 ( compiler) 

REFERENCES :  



Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMI::�TS : 

Umano , S . ;  Nakano , Y .  ( 1 )  Propane ; c3H8 ; [ 74 - 9 8-6 ] 
( 2 )  Sod� ur.t chloride ; HaCl ; 

[ 76 4 7-14-5 ] Kogyo Kaga ku Zasshi 195 8 ,  6 1 , 
5 3 6 - 44 . 

( 3 )  t'later;  H 2o ;  [ 7 732-18-5 ] 

VARIABLES : PREPARED BY : 
T/K : 2 6 4 . 7-2 9 8 . 2  

P/kPa : 1 0 . 3 -102 . 5  

EXPERIMENTAL VALUES :  

H .L .  Clever 

Temperature Sodium Chloride Total Propane Par- Mol Ratio 
Pres sure tial Pres sure 

-5 

0 

5 

wt % m 2/mol kg- 1 p/atm p 1/atm 1 0 5 (n 1 !n 3 ) 

2 6 8 . 2  16 . 36 

23 . 7 0 
2 7 3 . 2  0 

2 . 9 6  

5 .  7 7  

11 . 4 5  

16 . 36 

2 3 . 70 
2 7 8 . 2  0 

2 . 9 6 

5 . 7 7 

3 . 3 4 7  

5 . 3 15 
0 

0 . 5 2 2  

1 . 0 4 8  

2 . 21 3  

3 . 34 7  

5 . 3 15 
0 

0 . 5 2 2  

1 . 0 4 8  

0 . 3175 
0 . 5 020  
0 . 6 9 9 3  
1 .  0 0 1 4  
1 . 0118 
0 . 1 0 3 5  
0 . 3 0 0 9  
0 . 4 9 8 2  
0 . 6 9 5 6  
0 . 9 9 8 2  
0 . 1 0 8 8  
0 . 3 0 5 7  
0 . 5 0 27 
0 . 7 0 0 7  
1 . 0 0 3 9  
0 . 1136  
0 . 3094  
0 . 5 0 6 8  
0 . 7050  
1 .  0 0 7 3  
0 . 1134  
0 . 3107  
0 . 5 074  
0 . 7053  
1 . 0 0 7 4  
0 . 1111 
0 . 3 0 8 5  
0 . 5 0 5 9  
0 . 7032  
1 . 0 0 5 9  
1 . 0118  
0 . 10 4 8  
0 . 3 0 2 2  
0 . 5 0 0 8  
0 . 6 9 6 9  
1 .  0 0 0 8  
0 . 1005  
0 . 2946  
0 . 4 9 5 2  
0 . 6 9 2 9  
0 . 9 966  
0 . 1 0 1 3  
0 . 2 9 8 7  
0 . 4 9 6 0  
0 . 6 9 4 5  
0 .  9 9 7 1  

0 . 3 065  
0 . 4 9 84 
0 . 6 9 5 7  
0 .  9 9 7 7  
1 .  0 0 8 6  
0 . 0 9 7 4 7  
0 . 29 4 8  
0 . 4 9 22 
0 . 6 8 9 6  
0 . 9922  
0 . 1028  
0 . 2 9 9 8  
0 . 4 968  
0 . 6 9 4 8  
0 . 9 9 8 0  
0 . 10 7 8  
0 . 3 0 3 7  
0 . 5 0 1 0  
0 . 6 9 9 2  
1 .  0 0 16 
0 . 1 0 7 8  
0 . 30 5 1  
0 . 5 0 1 9  
0 . 6 9 9 7  
1 .  0 0 18 
0 . 1058  
0 . 3 0 3 2  
0 . 50 0 5  
0 . 6 9 79 
1 .  0 0 0 5  
1 .  0 0 7 2  
0 . 0 9 6 2 1  
0 . 2 9 3 6  
0 . 4 9 22  
0 . 6 8 8 3  
0 . 9 9 2 2  
0 . 0 9 1 5 7  
0 . 28 8 9  
0 . 4 8 6 3  
0 . 6 8 3 9  
0 . 9 8 7 6  
0 . 09 3 0  
0 . 2 9 0 4  
0 . 4 8 7 7  
0 . 6 8 6 2  
0 . 9 8 8 8  

0 . 5 1 9 1  
0 . 8 9 0 3  
1 . 1 3 9 8  
1 . 6 501 
0 . 8 0 8 7  
0 . 4 4 1 0  
1 . 5 7 9 5  
3 . 1777  
4 . 6 8 7 3  
6 . 7 9 3 9  
0 . 5 2 9 5  
1 . 5 4 6 3  
2 . 6 7 4 3  
3 . 6 4 5 7  
5 . 16 3 3  
0 . 4 8 1 5  
1 .  3 5 5 2  
2 . 1150  
3 . 06 5 0  
4 . 0 3 6 6  
0 . 3 0 5 5  
0 .  8 0 7 7  
1 .  3 8 9 2  
1 .  8 4 0 9  
2 . 5 8 2 8  
0 . 1 6 9 6  
0 . 4 6 8 0  
0 . 7 5 0 4  
1 . 0 2 2 0  
1 .  4 7 3 0  
0 . 7 0 4 3  
0 . 4 7 5 5  
1 . 5 0 5 9  
2 . 56 6 3  
3 . 5 1 2 3  
5 . 2 5 9 7  
0 . 4 2 9 7  
1 . 1 9 9 2  
2 . 1 0 3 7  
2 . 9 7 0 0  
4 . 2 3 5 7  
0 . 3 3 36 
1 . 0 6 9 5  
1 .  7 2 6 5  
2 . 5 25 4  
3 . 4 2 4 2  

continued • • •  

1 0 1  



1 02 Aqueous Mixed Solvent Solutions 

COMPOHENTS : ORIGINAL MEASURE�ffiNTS : 

( 1 )  Propane ; c 3H 8 ; [ 7 4 -9 8-6 ] 
( 2 )  Sodium Chloride ; NaC l ;  

[ 76 4 7-14-5 ] 
( 3 )  Water ;  H 2o ;  [ 7 7 3 2-18-5 ] 

VARIABLES : 
T/K : 2 6 4 . 7-29 8 . 2  

P/kPa : 10 . 3-102 . 5  

EXPERIMENTAL VALUES :  

umano , S . ; Nakano , Y .  

Kogyo Kagaku Z a s s h i  1 95 8 , 6 1 , 
5 3 6 -4 4 . 

PREPARED BY : 

IL L .  C lever 

�----------------------------------------------------------------------� 
Temperature Sodium Chloride Total Propane Par- Mol Ratio 

Pressure tial Pressure 
wt % m2/mol kg- 1 p/atm p 1 /atm 10 5 (x1 !x3 ) 

-- -- -- -----

5 

10  

15  

278 . 2  1 1 . 4 5  

16 . 36 

2 3 . 7 0 
283 . 2  0 

2 8 8 . 2  

2 . 9 6 

5 .  7 7  

1 1 . 4 5  

16 . 36 

2 3 . 7 0 
0 

2 . 96 

2 . 213  

3 . 34 7  

5 . 315  
0 

0 . 5 22 

1 . 04 8  

2 . 2 1 3  

3 . 3 47  

5 . 3 15 
0 

0 . 522  

0 . 1086  
0 . 3057  
0 . 5 0 3 0  
0 . 70 0 4  
1 . 0 0 7 9  
0 . 1159  
0 . 3 130  
0 . 5 0 6 9  
0 . 7 0 4 3  
1 . 0 0 6 7  
1 .  0 0 4 1  
0 . 10 9 0  
0 . 3 0 6 4  
0 . 5 038  
0 .  7 0 1 1  
1 .  0037  
0 . 11 4 1  
0 . 3 1 0 6  
0 .  5 0 7 1  
0 . 7014  
1 .  0033  
0 . 1 0 2 6  
0 . 30 0 0  
0 . 5 0 4 6  
0 . 7 0 2 2  
1 . 0 0 4 3  
0 . 1171  
0 . 3145  
0 . 5119  
0 . 7 055  
1 .  0 0 7 1  
0 . 10 3 2  
0 . 3 0 0 6  
0 . 4 9 6 4  
0 . 7 0 0 9  
1 .  0107  
1 .  0012  
0 . 1061  
0 . 3 0 3 3  
0 . 5 007  
0 . 6 9 7 4  
1 . 0 0 0 0  
0 . 1 1 6 8  
0 . 3 1 3 9  
0 .  5112 

0 . 10 0 7  
0 . 2 9 7 8  
0 . 4 9 5 2  
0 . 6 9 2 5  
1 .  0 0 0 0  
0 . 1084  
0 . 3 0 6 2  
0 . 5 0 6 9  
0 . 6 9 6 8  
0 . 9 9 9 2  
0 . 9 9 7 4  
0 . 0 9 6 9 0  
0 . 2 9 4 3  
0 . 4 9 16 
0 . 6 8 8 0  
0 . 9 9 1 6  
0 . 1021  
0 . 2 9 8 6  
0 . 4 9 5 1  
0 . 6 8 9 5  
0 . 9 9 1 3  
0 . 0 9 0 9  
0 . 2 8 8 3  
0 . 4 9 2 9  
0 . 6 9 0 5  
0 . 9 9 2 4  
0 . 10 6 0  
0 . 30 3 3  
0 . 5 0 0 7  
0 . 6 9 4 2  
0 . 9 9 5 9  
0 . 0 926  
0 . 2 8 9 9  
0 . 4 8 5 7  
0 . 6 8 8 5 
1 .  0000  
0 . 9 9 17 
0 . 0 8 9 1 4  
0 . 2 8 6 5  
0 . 4 8 3 9  
0 . 6 8 0 5  
0 . 9 8 3 2  
0 . 9 9 4 3  
0 . 2 9 6 5  
0 . 4 9 3 9  

0 . 2 6 0 7  
0 . 6 6 9 4  
1 .  0 4 0 4 
1 . 5 6 0 9  
2 . 18 4 5  
0 . 1584  
0 . 3 4 8 5  
0 . 5 0 8 8  
0 . 8 9 0 3  
1 .  2221  
0 . 5 0 7 3  
0 . 3 0 7 8  
1 . 1 9 7 9  
2 . 04 9 3  
3 . 0 4 8 7  
4 . 2204 
0 . 3 4 4 9  
1 . 0 7 8 4  
1 .  7 8 06 
2 . 4 9 5 2  
3 . 6 4 7 5  
0 . 2 9 4 2  
0 . 86 5 3  
1 .  3 7 3 0  
2 . 00 3 1  
2 . 8 7 0 9  
0 . 2167  
0 . 6 4 1 5  
0 . 9 4 6 6  
1 .  3 2 7 5  
1 .  8 5 5 8  
0 . 13 6 6  
0 . 36 2 5  
0 . 5512  
0 . 8 1 0 3  
1 . 1 4 2 1  
0 . 4 5 5 0  
0 . 26 8 6  
0 .  9 0 7 7  
1 . 6 6 9 1  
2 . 3 8 5 3  
3 . 4 9 0 2  
0 . 3 4 2 2  
0 . 9 1 8 2  
1 .  4 9 2 0  

continued . . .  



Aqueous Mixed Solvent Solutions 

COMPOaENTS : 

( 1 )  Propane ; c 3H8 ; [ 74-9 8-6 ] 
( 2 )  Sodium Chloride ; NaC l ;  

[ 76 4 7-14-5 ] 
( 3 )  Water ;  H20 ;  [ 7 7 32-18-5 ] 

VARIABLES : 
T/K : 2 6 4 . 7 -298 . 2  

P/kPa :  10 . 3-102 . 5  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Umana , S . ;  Nakano , Y .  

Kogyo Kagaku Zas shi 1 95 8 ,  6 1 , 
5 3 6 -4 4 . 

PREPARE� BY : 

H . L .  Clever 

Temperature Sodium Chloride Total Propane Par- Mol Ratio 
Pressure t1al Pressure 

15 2 8 8 . 2  

2 0  2 9 3 . 2  

25  29 8 . 2  

wt % m2/mo1 kg- 1  p/atm p 1 /atm 10 5 (x1 !x3 ) 

2 . 9 6 

5 .  77  

1 1 . 4 5  

16 . 36 

2 3 . 7 0 
0 

2 . 9 6  

5 . 7 7 

11 . 4 5 

16 . 36 

23 . 7 0 
2 . 9 6 

0 . 5 2 2  

1 . 04 8  

2 . 2 13  

3 . 34 7  

5 . 3 15 
0 

0 . 5 22  

1 . 04 8  

2 . 2 1 3  

3 . 3 47  

5 . 315  
0 . 5 22  

0 . 7 0 8 6  
1 . 0 1 1 2  
0 . 1018  
0 . 2 9 9 1  
0 . 4 9 6 5  
0 . 6 9 3 9  
0 . 9 9 6 5  
0 . 1166  
0 . 3 1 3 4  
0 . 5 0 9 2  
0 . 7 0 4 1  
1 . 0 0 6 7  
0 . 1 0 6 0  
0 . 3 0 3 3  
0 . 4 9 9 9  
0 . 6 9 8 1  
1 . 0 0 0 7  
1 . 0 0 5 3  
0 . 1 0 3 9  
0 . 3 0 1 3  
0 . 4 9 81 
0 . 6 9 5 5  
0 . 9 9 81 
0 . 10 4 5  
0 . 3 0 1 2  
0 . 4 9 8 5  
0 . 6 9 5 8  
0 . 9 9 9 3  
0 . 0 9 6 2  
0 . 2 9 1 9  
0 . 4 8 8 3  
0 . 6 8 3 6  
0 . 9 854  
0 . 1 0 4 9  
0 . 3 0 2 3  
0 . 4 9 9 7  
0 . 6 9 7 0  
1 . 0 0 0 1  
0 . 11 2 2  
0 . 3 0 9 6  
0 . 5 0 6 9  
0 . 70 4 6  
1 .  0 0 7 2  
0 . 9 9 0 6  
0 . 1116 
0 . 3 0 9 0  

0 . 6 9 1 2  
0 . 9 9 3 9  
0 . 08 5 5 8  
0 . 28 2 9  
0 . 4 8 0 3  
0 . 6 7 77 
0 . 9 8 0 3  
0 . 1010  
0 . 29 7 9  
0 . 4 9 3 7  
0 . 6 8 86 
0 . 9 912  
0 . 09 1 1  
0 . 28 8 5  
0 . 4 8 5 1  
0 . 6 8 3 2  
0 . 9 8 5 8  
0 . 9 917  
0 . 08 0 8 7  
0 . 2 7 8 2  
0 . 4 7 5 1  
0 . 6 7 2 4  
0 . 9 7 5 0  
0 . 0 8 1 7 6  
0 . 2 7 9 8  
0 . 4 7 5 8  
0 . 6 73 1  
0 . 9 7 6 6  
0 . 0 7 3 9 6  
0 . 26 9 5  
0 . 4 6 6 1  
0 . 6 6 0 8  
0 . 9 6 3 1  
0 . 0 8 3 5  
0 . 2 8 0 9  
0 . 4 7 8 2  
0 . 6 7 56 
0 . 9 7 8 6  
0 . 09 1 8  
0 . 2 8 9 1  
Q . 4 8 6 5  
0 . 6 8 4 1  
0 . 9 8 6 7  
0 . 9 7 2 1  
0 . 0 8 0 4 6  
0 . 2 7 7 8  

2 . 1916  
3 . 0 8 9 8  
0 . 2 3 3 2  
0 .  7 2 8 1  
1 .  2311  
1 . 6 3 18 
2 . 4 5 2 6  
0 . 14 9 5  
0 . 5041  
0 . 7 7 4 3  
1 . 14 7 3  
1 . 4 9 7 2  
0 . 1 1 6 1  
0 . 3 116 
0 . 4 7 3 7  
0 . 7003  
0 . 9 7 5 6  
0 . 4 112 
0 . 1 3 0 9  
0 . 8 0 1 8  
1 . 3 9 0 8  
1 .  9 9 4 3  
3 . 0 7 4 9  
0 . 2 7 0 0  
0 . 7 4 4 6  
1 .  2 4 2 3  
1 .  8 1 4 9  
2 . 4 6 8 7  
0 . 16 5 8  
0 . 6 09 3  
0 . 9 7 2 9  
1 . 4 2 1 6  
1 . 9 7 0 1  
0 . 1162  
0 . 4 3 8 4  
0 . 6 9 2 9  
1 . 0 1 9 1  
1 . 4 8 7 1  
0 . 0 8 6 3  
0 . 3222  
0 . 4 5 4 5  
0 . 6 5 3 6  
0 . 8 9 7 7  
0 .  3 7 7 0  
0 . 2 4 1 3  
0 . 6 9 31 

continued . . .  
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1 04 Aqueous Mixed Solvent Solutions 

COMPONEi�TS ORIGINAL HEASURE!.ffiNTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] 
( 2 ) Sodium Chloride ; NaC l ;  

[ 76 4 7-14-5 ] 
( 3 )  Water ;  u2o ;  [ 77 3 2-18-5 ] 

VARIABLES : 
T/I< : 

P/kPa : 
264 . 7-2 9 8 . 2  
10 . 3-102 . 5  

EXPERIMEclTAL VALUES :  ( concluded) 

Temeerature Sodiun Chloride 

t/°C T/K wt % m 2/mol kg- 1 
--- ---

25 2 9 8 . 2  2 . 9 6 0 . 5 2 2  

Umano , S . ;  Nakano , Y .  

Kogyo Kagaku Zas shi 19 5 8 , 6 1 , 
5 3 6 -44 . 

PREPARED BY : 

H . L .  Clever 

Total Propane Par- Mol Ratio 
Pressure tial Pressure 
p/atm p 1 /atm l0 5 (x 1 ;x3 ) 

0 . 5 0 7 4  0 . 4 7 6 2  1 . 1 6 4 3  
0 . 7 049  0 . 6 7 3 7  1 . 6 4 5 1  
1 . 0 0 6 0  0 . 9 7 4 9  2 . 4 117 

The Ke lvin temperature and the sodium chloride molality values were 
calculated by the compiler . 

The mole ratio i s  moles or propane per mole of water .  For the solutions 
containing no sodium chloride the values are the sar,le as the mole 
fraction . Multiplication by 5 5 . 5 1 w�l l  convert the values to molality , 
m1 /mol kg- 1 • 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; C 3 H e ; [ 74 - 9 8 - 6 ]  
( 2 ) Sodium chloride ; NaCl;  

[ 7 64 7-14-5 ] 
( 3 )  Water ;  H 20; [ 77 3 2-18- 5 ]  

VARIABLES : 
T/K : 

a2;mol L- 1 :  
P/kPa : 

2 9 8 . 2  
0-1 . 5  
101 . 3 25  

EXPERIMENTAL VALUES : 

T/K = 

Concentration of electrolyte 
a 2 /mol L - 1  

0 . 0 00 
0 . 25 0  
0 . 7 5 0  
1 .  000  
1 .  500  

ORIGINAL MEASUREMENTS : 

Yano , T . ; Suetaka , T . ; 
Umehara , T . ; Horiuchi , A .  
Kagaku Kogaku 

1974 , 3 8 , 320-3 2 3 . 

PREPARED BY : 

C .  L .  Young 

2 9 8 . 2  

Solubilitya of �ropane 
/rnrnol L-

1 . 4 4 
1 .  34  
o .  941 
0 . 8 14 
0 . 6 19  

a At 1 atmosphere pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus .  Salt 
solution allowed to enter stirred 
absorption chamber . Pressure 
within absorption chamber adj usted 
to be as near atmospheric pres sure 
as possible . 
and ref .  1 .  

Details in source 

SOURCE AND PURITY OF MATERIALS : 

1 .  High purity sample , purity 
better than 9 9 . 5  mole per cent . 

2 .  Special grade . 

3 .  Distilled . 

ESTIMATED ERROR: 

o s/s= 0 . 0 1 ( compiler) 

REFERENCES : 

1 .  Yano , T . ; Suetaka , T . ; 
Umehara , T .  
Nippon Kagaku Kai s h i  

1 9 7 2 , 1 1 , 2194 . 
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1 06 Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 1 0 6 - 9 7- 8 ] 
( 2 ) Sodium chloride ; NaCl ; 

[ 7 6 4 7-14-5 ] 
( 3 )  Water ; H20 ;  [ 7 7 3 2-18-5 ] 

VARIABLES : 
T/K : 26 3 . 9-29 3 . 2  

P/kPa:  6 1 . 7-10 1 . 9  

EXPERIMENTAL VALUES : 

TemEerature Sodium Chloride 

t; oc T/K wt % m 1/mol kg- I 
--- ---

-9 . 3  26 3 . 9 19 . 8  4 . 2 24 
- 8 . 6  264 . 6  16 . 4 6  3 . 3 71  
- 3 . 15 270 . 0  16 . 46 3 . 371  

0 2 73 . 2  0 0 
4 . 79  0 . 9 6 1  

10 . 0 1 1 . 9 0 3  
16 . 4 6 3 .  371  
19 . 8  4 . 2 24 

5 2 7 8 . 2  0 0 
4 . 79 0 . 86 1  

10 . 0 1 1 . 9 0 3  
16 . 46 3 . 3 71 
1 9 . 8  4 . 224  

Umano , S . ; Nakano , Y .  

Kogyo Kaga ku Zasshi 19 5 8 ,  6 1 , 
5 3 6 -4 4 . 

PREPARED BY : 

H . L .  Clever 

Total Butane Par- Mol Ratio 
Pressure tial Pressure 
p/atm p 1 /atm 10 5 (:x: 1 /:x:3 ) 

0 . 6 0 9 3  0 . 6 0 6 8  0 . 3 9 8  
0 . 5 9 9 1  0 . 5 9 6 3  0 . 6 1 7  
0 . 8 557  0 . 7 9 2 4  1 . 6 84  
1 . 0 0 3 0  0 . 9 9 6 9  6 . 79 3  
0 . 9 9 89 0 . 9 9 3 1 3 . 9 5 0  
1 . 0 000  0 . 9 9 4 4  2 . 3 8 8  
1 . 0 0 6 0  1 .  0009 1 .  200  
1 . 0 041  0 . 9 9 9 1  0 . 9 6 0  
1 . 0 0 3 0  0 . 9 9 4 4  4 . 9 2 5  
0 . 9 9 8 9  0 . 9 9 0 6  2 . 7 46  
1 . 0 0 0 0  0 . 9 9 2 1  1 . 6 7 2  
1 . 0 0 6 0  0 . 9 9 87 0 . 9 2 1  
1 . 0 041  0 . 9 9 7 0  0 . 7 0 1  

continued • • •  

The Ke lvin temperature and the sod1um chloride molality values were 
calculated by the compi ler . 
The mole ratio i s  moles of butane per mole of wate r .  For the solutions 
containing no sodium chloride the values are the same as the mole,  
fraction . 

1 Multiplication by 5 5 . 5 1 wi l l  convert the values to molality , 
m1/mol kg- • 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus consists of a gas 
reservoir ,  a manometer-buret 
system , a thermostated mixing 
cell , and a solvent reservoir . 

The apparatus 1 s  evacuated ,  and 
then fi lled w1th gas to condi tion 
the glass surface , v1nyl tubing 
and stopcock grease . The solvent 
is  degassed by boiling under 
reduced pressure . The solvent 
is transferred to the evacuated 
mixing cel l  and the gas is added 
to the presure of the measurement . 
The cell 1 s  shaken until 
equ1 librium 1 s  attained . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Oakford Gas and Appliance 
Co . Long Beach , California 
U . S . A .  Purity found t o  be 
at least 9 9 . 0  per cent . 

2 .  Source and purity not give n .  

3 .  Treatment not speci fied . 

ESTIMATED ERROR: 
oT/K = 0 . 05 

0 . 0 1 
0 . 0 1 (compiler)  

REFERENCES : 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 ) Butane ; c4H10 ; [ 106-97- 8 ] 

( 2 )  Sodium chloride ; NaC l ;  
[ 7 6 4 7-14- 5 ]  

( 3 )  Water ; H20 ;  [ 77 32-18- 5 ]  

VARIABLES : T /K = 
p 1 /kPa = 

m2!mol kg- 1 = 

EXPERIMENTAL VALUES : 

2 7 3 . 4 5 - 292 . 15 
5 1 . 98 ,  7 3 . 06 ,  1 0 1 . 3 2 5  
0 ,  0 . 62 1 ,  1 . 28 8  

ORIGINAL MEASUREMENTS : 

Rice , P .  A . ; Gale , R .  P . ;  
Barduhn , A .  J .  

J .  Chern . Eng . Data 1 9 7 6 ,  2 1 ,  2 04-6 . 

PREPAltED BY : 

H .  L .  Clever 

Temperature Partial 
Pressure 

P 1 /atm 

Sodium Chloride Solubility Salt Effect 
ppm Parameter 

T/K wt % m 2/mol kg- I ksmm/kg mol- 1 

0 . 3  2 7 3 . 4 5  1 
---

0 0 ( 2 1 1 .  8 )  -
7 . 0  1 .  2 8 8  99 . 3  0 . 2 3 

0 . 5  2 7 3 . 65 1 0 0 ( 2 09 . 2 ) -
3 . 5  0 . 6 2 1  1 37 . 2  0 . 27 

3 2 7 6 . 15 1 0 0 ( 18 1 . 1 ) -

1 
0 . 5 1 3  
0 . 7 2 1  

1 

3 . 5  0 . 6 2 1  113 . 4  0 . 3 1 
7 . 0  1 .  2 8 8  4 0 . 9  -

7 2 8 0 . 1 5  1 0 0 

56 . 9  -

7 9 . 8  0 . 25 
( 1 4 7 . 1 ) -

3 . 5  0 . 62 1  92 . 9  0 . 3 0 
7 . 0  1 .  2 8 8  6 5 . 5  0 . 2 5 

1 1  2 8 4 . 15 1 0 0 ( 1 2 2 . 7 )  -
3 . 5  0 . 6 2 1  8 4 . 1  0 . 24 
7 . 0  1 .  2 8 8  5 5 . 0  0 . 2 5 

14  28 7 . 1 5 1 0 0 ( 1 09 . 0 ) -
7 . 0  1 .  2 8 8  5 0 . 1  0 . 24 

1 5  2 8 8 . 1 5  1 0 0 ( 1 0 5 . 1 ) -
3 . 5  0 . 6 2 1  7 4 . 7  0 . 2 2 

19 2 9 2 . 15 1 0 0 ( 9 2 . 1 ) -
3 . 5  0 . 6 2 1  6 3 . 8  0 . 2 3 
7 . 0  1 .  2 8 8  4 6 . 0  0 . 21 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
The solubility equilibrium was estab
lished in a one liter Pyrex cell with 
a Plexiglass top with ports for samp
ling , pressure connection , vacuum 
line , and introduction of the gas . 
About 7 0 0  cm3 of solvent was placed 
in the cel l ,  it was sealed , thermo
stated , and evacuated to the vapor 
pressure of the solvent for about one 
hour to degass the solvent . 
Butane gas was added and the system 
was stirred for 2 4 - 4 8  hours . It was 
assumed that equilibrium was estab
lished when no pressure change was 
observed in a four hour period. 
Saturation was approached from both 
a higher and a lower temperature . 
Samples of the liquid were taken in a 
microliter syringe . The samples were 
inj ected directly into a total carbon 
analyzer . Three to nine samples were 
analyzed . 
The compiler added the solubility in 
water from the smoothed equation 

PB-E 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Source not given . 
Stated to be 99 . 5  % instru
ment purity . 

( 2 )  Sodium chloride . Source not 
given . Stated to be reagent 
grade . 

( 3 )  Water . No information . 

ESTIMATED ERROR: 

o T/K = ± 0 . 02 
opmm/pmm = ± 0 . 01 

of the author ' s  data . The compiler 
also added the T/K and sodium 
chloride molality data , and 
calculated butane molality values 
(not shown) and the salt effect 
parameters . 
ppm = parts per million by weight 
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1 08 Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 10 6 -9 7-8 ] 
( 2 ) Sodium chloride ; NaCl ; 

[ 76 4 7-14-5 ] 
( 3 ) Water;  H20 ;  [ 77 3 2-18-5 ] 

VARIABLES : 
T/K : 26 3 . 9 - 2 9 3 . 2  

P/kPa :  6 1 . 7 -101 . 9  

EXPERIMENTAL VALUES : concluded 

Temperature Sodium chloride 

10  2 8 3 . 2  

1 5  2 8 8 . 2  

2 0  2 9 3 . 2  

0 
4 . 79  

10 . 01 
1 6 . 4 6 
1 9 . 8  

0 
4 . 79  

10 . 0 1 
16 . 4 6 
19 . 8  

0 
4 . 79 

10 . 0 1 
16 . 4 6 
1 9 . 8  

0 
0 . 861  
1 . 9 0 3  
3 . 371  
4 . 2 24 

0 
0 . 86 1  
1 . 9 0 3  
3 . 3 71  
4 . 224  

0 
0 . 86 1  
1 . 9 0 3  
3 . 3 7 1  
4 . 224  

Umano , S . ;  Nakano , Y .  

Kogy o Kagaku Z a s s hi 19 5 8 ,  61 , 
5 3 6 -4 4 . 

PREPARED BY : 

H . L .  Clever 

Total 
Pressure 
p/atm 

1 .  0 0 3 0  
0 . 9 9 89 
1 . 0 0 0 0  
1 . 0 0 6 0  
1 .  0 0 5 9  
1 . 0 0 3 0  
0 . 9 9 89 
1 .  0 0 0 0  
1 .  0 0 6 0  
1 .  0 0 5 9  
1 . 0 0 3 0  
0 . 9 9 89 
1 .  0 0 0 0  
1 . 0 0 6 0  
1 .  0059  

Butane Par
tJ.al Pressure 
p 1 /atm 

0 . 9 9 0 8  
0 . 9 8 7 2  
0 . 9 8 87 
0 . 9 9 5 6  
0 . 9 9 5 8  
0 . 9 8 6 5  
0 . 9 8 2 6  
0 . 9 8 6 2  
0 . 9 910  
0 . 9 9 1 7  
0 . 9 7 9 9  
0 . 9 7 6 5  
0 . 9 7 8 4  
0 . 9 8 5 3  
0 . 9 8 6 4  

Mol Ratio 

3 . 95 2  
2 . 2 22  
1 . 36 5  
0 . 8 3 3  
0 . 6 06 
3 . 3 5 3  
1 . 9 4 9  
1 . 15 5  
0 . 6 9 8  
0 . 51 9  
2 .  7 7 6  
1 .  7 1 3  
1 . 15 3  
0 . 6 3 2  
0 . 5 07  

The Kelvin temperature and the sodium chloride molality values were 
calculated by the compi ler . 
The mole ratio is  moles  of butane per mole of water . For the solutions 
containing no sodium chloride the values are the same as the mole 
fraction . Multiplication by 5 5 . 51 wil l  convert the values to molality , 
m 1/mo1 kg- 1 • 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus consists of a gas 
reservoir , a manometer-buret 
system , a thermostated mixing 
cel l ,  and a solvent reservoir . 

The apparatus i s  evacuated , and 
then fil led with gas to condi tion 
the glass surface , vinyl tubJ.ng 
and stopcock grease . The solvent 
is transferred to the evacuated 
mixing cell and the gas i s  
added t o  the pressure o f  the 
measurement . The cel l  i s  shaken 
until equi librium is attained . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Oakford Gas and Appliance 
C o .  Long Beach , Cali fornia 
U . S .A .  Purity found to 
be at least 9 9 . 0  per cent.  

2 .  Source and purity not given . 

3 .  Treatment not speci fied . 

ESTIMATED ERROR: 

6 T/K = 0 . 0 5 
om 2/m 2 = 

0 .  01  
6 n 1 /n 1  = 0 . 01 (compiler) 

REFERENCES : 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 
( 1 )  Butane ; c4H10 ; [ 1 0 6-97-8 ] 

( 2 }  Sodium chloride ; NaCl ; 
[ 7 6 4 7 - 1 4 - 5 ]  

( 3 }  Water ; H20 ;  [ 7 7 3 2 - 1 8 - 5 ]  

VARIABLES : 
T/K : 

p/kPa : 
2 8 5 . 7 5  - 3 4 4 . 8 5 
101 . 3 2 5  ( 1  atm }  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Morrison , T .  J . ; Billett , F .  

J .  Che rn .  Soa . 1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 

H .  L .  Clever 

---=----�----------------������-=----�-----------Temperature Salt Effect Parameters 
t/ °C  T/K 1/ ( T/K} (l/m2 } log ( S 0 /S } 1 ( l/m2 } log (x 0/x } 

12 . 6  
3 0 . 0  
4 9 . 4  
7 1 . 7  

28 5 . 7 5 
3 0 3 . 15 
3 2 2 . 55 
3 4 4 . 8 5 

0 . 00 3 5  
0 . 0 0 3 3  
0 . 0 0 3 1  
0 . 0029  

0 . 2 4 3  
0 . 217  
0 . 19 4  
0 . 17 6  

0 . 2 5 8  
0 . 2 3 2  
0 . 2 0 9  
0 . 19 1  

The authors used ( l/c } log ( S 0/S } with c defined as g e �  salt per kg o f  
water . For the 1-1 electrolyte the compiler changed the c to an m for 
m2/mol kg- 1 • The butane solubility S is cm3 ( STP } kg- 1 • 

1 09 

The salt effect parameters were calculated from two measurements ,  the 
solubility of butane in water , S 0 ,  and in the one molal salt solution , s .  
Only the solubility of the butane in water , and the value o f  the salt 
effect parameter are given in the paper . The solubility values in the 
salt solution are not given. 

The compiler calculated the values of the salt effect parameter using the 
mole fraction gas solubility ratio . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption helix con
taining the butane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of  gas 
absorbed is measured in an attached 
buret system ( 1 } . 

SOURCE AND PURITY OF MATERIALS : 

( 1 }  Butane . Prepared from Grignard 
reagent . A second sample , Anglo
Iranian Oil Co . stated to be 9 9  
per cent pure , gave the same 
result .  

( 2 }  Sodium chloride . "AnalaR" 
material . 

( 3 }  Water . No information given . 

ESTIMATED ERROR: 

o k/kg- 1 mol = 0 . 0 1 0  

REFERENCES : 

1 .  Morrison,  T .  J . ; Bil lett , F .  
J .  Chern . So a .  1 9 4 8 ,  2 0 3 3 .  



1 1 0  Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 1 0 6 -9 7 - 8 ] 
( 2 )  Sodium chlor�de ; NaCl ; 

[ 76 4 7-14- 5 ]  
( 3 )  Water ;  H20 ;  [ 7 7 3 2-18-5 ]  

VARIABLES : 
T/K : 298 . 1 5  

m2/mol kg- 1 : 0-1 . 8 8  
P/kPa : 0 . 101-101 . 3 25 

EXPERIMENTAL VALUES : 

Denton , W . H . ; Smith , M . J . S . ; 
Klaschka , J . T . ; Forgan , R .  e t  a Z .  

Fourth In t .  Symp . Fre s h  Wa ter Sea 
19 7 3 , J , 291-3 1 1 . 

PREPARED BY : 

w .  Hayduk 

T/K Salt Concentration 
Molal�ty2 

Mass% 1 m2/mol kg- 1 

Butane Solubi lity Setchenow 
Constant2 
k/kg mol- 1 

2 9 8 . 15 0 
3 . 5  
7 . 0  

10 . 5  

0 
0 . 6 0  
1 .  2 0  
1 .  8 8  

z 1 s 2 
/mol ( l 0 6mol ) - 1  /cm 3 ( STP ) kg- 1 

21 . 0  
16 . 0  

9 . 2  
6 . 6 

2 5 . 0  
18 . 6  
10 . 4  

7 . 26 

0 . 1 9 7  
0 . 2 9 9  

0 . 2 6 7  

1 Results presented only on a log-log graph which was replotted by 
compiler for estimation of values shown here . Values show that 
Henry ' s  law is obeyed;  the slope of the graph is  1 .  

2Calculated by compiler using a real gas butane molar 
volume . The Setchenow constant was calculated on the 
basis of the butane solubi liti expressed as mol dm- 3  and the 
salt concentration as mol kg- . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A chromatographic technique for 
analysis of butane in water and 
aqueous sodium chloride solutions 
stated to be capable of detecting 
concentrations down to 
0 . 0 0 1  mg dm- 3  was used . Detai ls 
not given . 

SOURCE AND PURITY OF MATERIALS : 

Sources and purities not 
speci f�ed . 

ESTIMATED ERROR: 

oz/z = 0 . 0 2 ( authors )  

REFERENCES : 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; C 3 H e ;  [ 74 - 9 8 - 6 ]  
( 2 ) Sodium bromide ; NaBr ; 

[ 7 6 47-15-6 ] 

VARIABLES : 
T/K : 

c /mol L- 1 : 2 
P/kPa : 

[ 7 7 3 2-18-5 ] 

2 9 8 . 2  
0-1 . 5  
101 . 32 5  

EXPERIMENTAL VALUES : 

T/K = 

Concentration of electrolyte 
I 1 L- 1 c 2 mo 

0 . 0 00  
0 . 500  
1 .  000  

ORIGINAL MEASUREMENTS : 

Yano , T . ; Suetaka , T . ; 
Umehara , T . ; Horiuchi , A .  
Kagaku Kogaku 

1974 , 38 , 320-32 3 .  

PREPARED BY : 

C .  L .  Young 

2 9 8 . 2  

Solubilitya of �ropane 
/mmol L-

1 .  44  
1 . 1 2 
0 . 8 72  

a At 1 atmosphere pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS / P ROCEDURE : 

Volumetric apparatus .  Salt 
solution al lowed to enter stirred 
absorption chamber .  Pres sure 
within absorption chamber adj usted 
to be as near atmospheric pressure 
as possible . 
and ref .  1 .  

Detai ls i n  source 

SOURCE AND PURITY OF MATERIALS : 

1 .  High purity sample , purity 
better than 9 9 . 5  mole per cent . 

2 .  Special grade . 

3 .  Distil led . 

ESTIMATED ERROR: 

o s/s= 0 . 01 (compiler) 

REFERENCES : 

1 .  Yano , T . ; Suetaka , T . ; 
Umehara , T .  
Nippon Kagaku Kai s hi 

1 9 7 2 , 1 1 ,  2194 . 

1 1 1  



1 1 2 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

(1 ) Propane ; C s H a ;  [ 7 4 - 9 8-6 ] 
(2 )  Sodium carbonate ; Na 2CO s ;  

[ 4 9 7-19-8 ] 

VARIABLES : 
T/K : 

a 2/mol L- 1 : 
P/kPa : 

[ 77 3 2-18-5 ]  

29 8 . 2  
0-1 . 0  
101 . 32 5  

EXPERIMENTAL VALUES : 

T/K = 

Concentration of electrolyte 
a2 /mol L- 1  

0 . 0 00 
0 . 5 00  
1 .  000  

ORIGINAL MEASUREMENTS : 

Yano , T . ; Suetaka , T . ; 
Umehara , T . ; Horiuchi , A .  
Kagaku Kogaku 

1974 , 3 8 , 320-3 23 . 

PREPARED BY : 

C .  L .  Young 

298 . 2  

Solubilitya of_�ropane 
/mmol L 

1 .  44  
0 . 6 2 8  
0 . 301  

a At 1 atmosphere pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus . Salt 
solution allowed to enter stirred 
absorption chamber . Pressure 
within absorption chamber adjusted 
to be as near atmospheric pressure 
as possible . 
and ref .  1 .  

Details in source 

SOURCE AND PURITY OF MATERIALS : 

1 .  High purity sample ,  purity 
better than 9 9 . 5  mole per cent . 

2 .  Special grade . 

3 .  Distilled . 

ESTIMATED ERROR: 

o s/s= 0 . 01 (compi ler ) 

REFERENCES : 

1 .  Yano , T . ; Suetaka , T . ; 
Umehara , T .  
Nippon Kagaku Kais h i  

197 2 ,  1 1 ,  2194 . 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 106-97-8 ] 

( 2 )  Z- 9-0ctadecenoic acid , sodium 
salt or sodium oleate ; 
c18H3 3o2 . Na ;  [ 14 3- 1 9- 1 ]  

( 3 )  Water ; H20 ; [ 7 7 3 2- 18- 5 ]  

VARIABLES : 
T/K = 2 9 9 . 2  

p 1 /kPa = 7 1 . 1 ,  8 4 . 4 ,  97 . 7  

EXPERIMENTAL VALUES : 

Temperature Sodium Oleate 

t/ ° C  T/K 10 5 a2;mol dm- 3 
-- ---

26  2 9 9 . 2  5 

8 

2 0  

50  

80  

ORIGINAL MEASUREMENTS : 

Zimmels ,  Y . ; Metzer , A. 

J. Co Z Z .  I n te r faae S ai .  1 9 7 6 ,  5 7, 
7 5-8 4 .  

PREPARED BY : 
H .  L .  Clever 

Pressure Henry ' s  Solubility 
Range Constant a 
p 1 /mmHg K cm 3 ( 2 9 9 . 2  K)  dm- 3 

at 7 6 0  mmHg 

0 - 5 3 3  2 3 . 8 1  
533- 6 3 3  2 3 . 8 1  
6 3 3- 7 3 3  2 2 . 7 2 

2 3 . 6 6 av . 
0-7 3 3  2 3 . 74 32 . 0  
0 - 5 3 3  2 6 . 3 1 

533- 6 3 3  2 5 . 0 0  
6 3 3 - 7 3 3  2 2 . 7 2 

2 5 . 57 av . 
0-7 3 3  2 5 . 3 9 29 . 9  
0- 5 3 3  2 8 . 57 

5 3 3 - 6 3 3  2 5 . 00 
6 3 3-7 3 3  2 3 . 2 5 

27 . 1 9  av . 
0-7 3 3  27 . 31 27 . 8  
0 - 5 3 3  2 7 . 7 7 

5 3 3 - 6 3 3  2 5 . 64 
6 3 3-7 3 3  2 0 . 4 1  

26 . 18 av . 
0 - 7 3 3  24 . 8 0 3 0 . 6  
0-533  2 9 . 4 1 

533- 6 3 3  27 . 7 7 
6 3 3-7 3 3  2 5 . 0 0 

2 8 . 4 9  av 
0 - 7 3 3  27 . 6 5 27 . 5  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
( 1 )  Butane . Matheson Co . ,  Inc . 

Stated to be 9 9 . 9  per cent or 
better purity . 

1 1 3  

An absorption cell , based on the 
design of Ben-Naim and Baer ( 1 )  ,was 
combined with an automated device 
which acted as a sensitive gas volume 
meter and constant pressure monitor . 

Henry ' s  constant was measured over 
pressure ranges of 0- 53 3 ,  5 3 3 -6 3 3  and 
6 3 3-733  mmHg . The accummulative 
amount of gas absorbed in the three 
pressure ranges was summed ( av .  in 
above table)  and compared with 
Henry ' s  constant determined over the 
0-733  mmHg pressure range . 

( 2 )  Sodium oleate . Prepared by the 
neutralization of oleic acid 
(Fluka , 9 9 . 5  %) by sodium 
hydroxide (analytical grade ) • 

a Henry ' s  constant , 
K /mmHg cm- 3 ( 29 9 . 2  K) dm 3 = 

(p 1 /mmHg ) / {S /cm 3 ( 2 9 9 . 2  K) dm- 3 

The solubility at 2 9 9 . 2  K and 7 6 0  mm 
Hg was calculated by the compiler 
from the 0 - 7 3 3  mmHg Henry ' s  constant . 

The paper shows the solubility of 
CH4 , C2H6 , C3H8 , and C4H10  at 4 6  °C  

( 3 19 . 2  K)  in aqueous sodium oleate on 
a small graph . 

( 3 )  Water . Disti lled . Specific 
conductivity ( 2 ± 0  . 1) xlo- 6n-1cm -.1 
Surface tension 7 2 . 2-7 2 . 5  dyne 
cm- 1 •  

ESTIMATED ERROR: 

o T/K = ± 0 . 1  
oK /K = ± 0 .  0 0 5  (authors)  

REFERENCES : 

1 .  Ben Nairn, A. ; Bear , S .  
Trans . Faraday S o a . 1 9 6 3 ,  5 9 , 2 7 3 5 .  

2 .  Zimmels , Y .  
Re v. S ai .  I ns trum . 1 9 7 5 ,  4 6 ,  7 2 6 .  



1 1 4 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1) Propane : C 3H a ; [ 74-9 8-6 ]  
( 2 ) Potassium chloride : KCl :  

[ 7 747-40-7 ]  

VARIABLES :  
T/K : 

c2/mol L - 1 : 
P/kPa : 

[ 7 7 3 2-1 8-5 ]  

29 8 . 2  
0 -1 . 5  
101 . 325  

EXPERIMENTAL VALUES : 

T/K = 

Concentration of electrolyte 
I 1 L- 1  c 2 mo 

0 . 0 00  
0 . 25 0  
0 . 50 0  
1 .  000  
1 .  500  

ORIGINAL MEASUREMENTS : 

Yano , T . : Suetaka , T . : 
Umehara , T . : Horiuchi , A .  
Kagaku Kogaku 

1974 , 3 8 ,  320-3 2 3 . 

P REPARED BY : 

c . L .  Young 

2 9 8 . 2  

Solubilitya of �ropane 
/mmol L-

1 .  4 4  
1 .  35  
1 . 14 
0 . 8 95  
0 . 6 6 9  

a At 1 atmosphere pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus . Salt 
solution allowed to enter stirred 
absorption chamber . Pressure 
within absorption chamber adjusted 
to be as near atmospheric pressure 
as possible . 
and ref .  1 .  

Details in source 

SOURCE AND PURITY OF MATERIALS : 

1 .  High purity sample ,  purity 
better than 9 9 . 5  mole per cent . 

2 .  Special grade . 

3 .  Distilled . 

ESTIMATED ERROR: 

os/s =  0 . 01 (compiler) 

REFERENCES : 

1 .  Yano , T . : Suetaka , T . : 
Umehara , T .  
Nippon Kagaku Kaishi 

19 7 2 1 1 1  1 2194  • 



Aqueous Mixed Solvent Solutions 

COMPONENTS : 
( 1 )  Butane ; c4H10 ; [ 1 06-97-8 ] 

( 2 )  Potassium chloride ; KCl ; 
[ 7 4 4 7 -40-7 ]  

( 3 )  Water ; H20;  [ 7 7 3 2- 1 8 - 5 ]  

VARIABLES : 
T/K : 

p/kPa : 
2 8 5 . 7 5  - 3 4 4 . 8 5  
101 . 3 2 5  ( 1  atm)  

EXPERIMENTAL VALUES : 

Temperature 
tj DC  T/K 

1 2 . 6  
30 . 0  
4 9 . 4  
71 . 7  

2 8 5 . 7 5  
3 0 3 . 1 5 
322 . 5 5 
3 4 4 . 8 5 

1/ ( T/K) 

0 . 0 0 3 5  
0 . 0 033  
0 . 0 0 3 1  
0 . 0029  

ORIGINAL MEASUREMENTS : 
Morrison , T .  J . ; Billett , F .  

J .  Che rn .  Soa .  1 9 5 2 ,  3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
( l/m2 ) log ( S 0/S ) 1 

0 . 2 0 0  
0 . 18 2  
0 . 16 4  
0 . 14 4  

( l/m2 J log (x0/.x ) 

0 . 2 15  
0 . 197  
0 . 17 9  
0 . 159  

The authors used ( l/c ) log ( S 0/S ) with c defined as g eq. salt per  kg of  
water . For the 1-1  electrolyte the compiler changed the c to an m for 
m2/mol kg- 1 • The butane solubility s is cm3 ( STP ) kg- 1 • 

1 1 5  

The salt effect parameters were calculated from two measurements , the 
solubility of butane in water , S 0 ,  and in the one molal salt solution , S .  
Only the solubil ity of the butane in water , and the value of the salt 
effect parameter are given in the paper . The solubility values in the 
salt solution are not given . 

The compiler calculated the values of the salt effect parameter using the 
mole fraction gas solubil ity ratio . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The degas sed solvent flows in a thin 
film down an absorption helix con
taining the butane gas plus solvent 
vapor at a total pressure of one 
atmosphere.  The volume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Prepared from Grignard 
reagent . A second sample , Anglo
Iranian Oil Co . stated to be 9 9  
per cent pure , gave the same 
result . 

( 2 ) Potassium chloride . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

ok/kg- 1 mol = 0 . 01 0  

REFERENCES : 

1 .  Morrison , T .  J . ; Billett , F .  
J .  Che rn .  Soa .  1 9 4 8 ,  2 0 3 3 . 



1 1 6 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; C 3 H a ; [ 7 4 - 9 8- 6 ]  
( 2 )  Potassium bromide ; KBr ;  

[ 77 5 8 - 0 2 - 3 ]  

VARIABLES : 

T/K : 
a 2;mol L- 1 :  

P/kPa : 

[ 7 732-18-5 ]  

29 8 . 2  
0 t 0 • 5 
10 1 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Yano , T . ;  Suetaka , T . ; 
Umehara , T . ; Horiuchi , A. 
Kaga ku Kogaku 

1974 , 3 8 ,  320-32 3 .  

PREPARED BY : 

c . L .  Young 

T/K = 2 9 8 . 2  

Concentration of electrolyte 
I 1 L- 1 a 2 mo 

0 . 0 0 0  
0 . 500  

Solubilitya of �ropane 
/mmol L-

1 . 4 4 
1 . 11 

a At 1 atmosphere pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Volumetric apparatus . Salt 
solution al lowed to enter stirred 
absorption chamber . Pressure 
within absorption chamber adj usted 
to be as near atmospheric pressure 
as possible . 
and ref .  1 .  

Details in source 

SOURCE AND PURITY OF MATERIALS : 

1 .  High purity sample , purity 
better than 9 9 . 5  mole per cent . 

2 .  Special grade . 

3 .  Distilled . 

ESTIMATED ERROR: 

o s/s= 0 . 0 1 ( compi ler) 

REFERENCES : 

1 .  Yano , T . ; Suetaka , T . ;  
Umehara , T .  
Nippon Kagaku Kaishi 

1 9 7 2 1 1 1  1 2194  • 



Aqueous Mixed Solvent Solutions 1 1 7 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 10 6- 97- 8 ]  Morrison , T .  J . ;  Johnstone , N .  B .  B .  

( 2 )  Potassium bromide ; KBr ; 
[ 7 7 5 8- 02- 3 ]  

( 3 )  Water;  H20 ;  [ 7 7 3 2- 18- 5 ]  

VARIABLES :  T/K = 2 9 8  . l5 
p/kPa = 1 0 1 .  3 2 5  

rn2/mo1 kg- 1 = 1 . 0 

EXPERIMENTAL VALUES : 

J .  Chern . S o a . �9 5�, 3 6 5 5  - 9 .  

PREPARED BY : 

H .  L .  Clever 

Temperature Potassium 
Bromide 
rn2/mo1 kg- 1 

Salt Effect Parameter 

ksmx/kg mol- 1 

2 5  2 9 8 . 15 1 . 0  0 . 174  0 . 18 9  

The compiler calculated the ksmx value . 

The salt effect parameter i s  based on two measurements , the 
solubility of butane in water and in 1 . 0  molal KBr solution . 
The solubilities are not given in the paper . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The method of Morrison and Billett ( 1  
i s  used . The previously degassed 
solvent flows in a thin film down an 
absorption helix through the solvent 
vapor saturated butane at a total 
pressure of one atmosphere . Volume 
changes are measured in attached 
calibrated burets . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . British Oxygen Co . 
Purest sample available . 

( 2 )  Potassium bromide . No 
information .  

( 3 )  Water . N o  information . 

ESTIMATED ERROR: 

oksmm/kg mol- l  = ± 0 . 010  

REFERENCES :  

1 .  Morrison , T .  J . ;  Billett , F .  
J .  Chern . S o a . 19 5 2 ,  3 8 1 9 .  



1 1 8 Aqueous Mixed Solvent Solutions 

COMPONENTS : 
( 1 )  Propane ; c3H8 ; [ 7 4 - 9 8 - 6 ]  

( 2 )  Potassium iodide ; KI ; 
[ 7 681-11-0 ]  

( 3 )  Water ; H20 ;  [ 7 7 3 2 - 1 8 - 5 ]  

VARIABLES : 
T/K : 

p/kPa : 
2 8 5 . 75  - 3 4 4 . 8 5  
1 01 . 32 5  ( 1  atm)  

EXPERIMENTAL VALUES : 

Temperature 

ORIGINAL MEASUREMENTS : 
Morri son , T .  J . ; Billett , F .  

J .  Che m .  Soa . 1 95 2 ,  3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
t/ °C T/K 1/ ( T/K) ( l/m2 ) log ( S 0  /S. ) 1 ( l/m2 ) log (x 0/x )  
--

1 2 . 6  28 5 . 7 5 0 . 0035  0 . 12 1  0 . 1 3 6  
3 0 . 0  3 0 3 . 15 0 . 0 0 3 3  0 . 1 03  0 . 118 
4 9 . 4  3 2 2 . 5 5 0 . 0 0 3 1  0 . 0 85  0 . 1 0 0  
7 1 . 7  3 4 4 . 8 5  0 . 0 0 2 9  0 . 067  0 . 08 2  

The authors used ( l/c ) log ( S 0/S ) with c defined a s  g eq. salt per kg of 
water . For the 1-1 electrolyte the compiler changed the c to an m for 
m2/mol kg- 1 • The propane solubil ity S is cm3 (STP ) kg- 1 •  

The salt effect parameters were calculated from two measurements ,  the 
solubil ity of propane in water , S 0 ,  and in the one molal salt solution , s .  
Only the solubility of the propane in water , and the value of the salt 
effect parameter are given �n the paper. The solubility values in the 
salt solution are not given . 

The compiler calculated the values of the salt effect parameter using the 
mole fraction gas solubil ity ratio . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption helix con
taining the propane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane . Prepared from Grignard 
reagent . 

( 2 )  Potassium iodide . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

6 k/kg- 1 mol = 0 . 0 1 0  

REFERENCES : 
1 .  Morrison , T .  J . ; Bil lett , F .  

J .  Chem . Soa . 1 9 4 8 , 20 3 3 .  



Aqueous Mixed Solvent Solutions 

COMPONENTS : 
( 1 )  Butane ; c4H10 ; [ 1 0 6 - 9 7 - 8 ]  

( 2 )  Potassium iodide ; KI ; 
[ 7 6 8 1-11-0 ] 

( 3 )  water ; H20;  [ 7 7 3 2 - 1 8 - 5 ]  

VARIABLES : 
T/K : 

p/kPa : 
2 8 5 . 7 5 - 3 4 4 . 8 5 
101 . 3 2 5  ( 1  atm) 

EXPERIMENTAL VALUES : 

Temperature 
t/ °C  T/K 

12 . 6  
3 0 . 0  
4 9 . 4  
71 . 7  

28 5 . 7 5 
3 0 3 . 1 5 
3 2 2 . 5 5 
3 4 4 . 8 5 

1/ (T/K) 

0 . 0035  
0 . 0 0 3 3  
0 . 0 0 3 1  
0 . 0 0 2 9  

ORIGINAL MEASUREMENTS : 
Morrison , T .  J . ; Billett , F .  

J .  Chern . Soa .  1 9 5 2 , 3 8 1 9  - 3 8 2 2 . 

PREPARED BY : 

H .  L .  Clever 

Salt Effect Parameters 
( l/m2 ) log ( S 0/S ) 1 ( l/m2 ) log (x 0/x ) 

0 . 1 09  0 . 124  
0 . 09 8  0 . 11 3 
0 . 08 0  0 . 0 9 5  
0 . 05 9  0 . 074  

The authors used ( l/c ) log ( S 0/S ) with c defined as g eq. salt per kg of 
water . For the 1-1 electrolyte the compiler changed the c to an m for 
m2/mol kg- 1 • The butane solubility s is cm3 ( STP ) kg- 1 •  

1 1 9 

The salt effect parameters were calculated from two measurements , the 
solubility of butane in water , S 0 ,  and in the one molal salt solution , S .  
Only the solubility o f  the butane in water , and the value o f  the salt 
effect parameter are given in the paper . The solubility values in the 
salt solution are not given . 

The compiler calculated the values of the salt effect parameter using the 
mole fraction solubility rat�o . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The degassed solvent flows in a thin 
film down an absorption helix con
taining the butane gas plus solvent 
vapor at a total pressure of one 
atmosphere . The volume of gas 
absorbed is measured in an attached 
buret system ( 1 ) . 

SOURCE AND PURITY OF MATERIALS ; 

( 1 )  Butane . Prepared from Grignard 
reagent . A second sample , Anglo
Iranian Oil Co . stated to be 9 9  
per cent pure , gave the same 
result . 

( 2 )  Potassium iodide . "AnalaR" 
material . 

( 3 )  Water . No information given . 

ESTIMATED ERROR: 

ok/kg- 1 mol = 0 . 0 1 0  

REFERENCES : 

1 .  Morrison , T .  J . ; Billett , F .  
J .  Che rn .  Soa . 1 9 4 8 , 2 03 3 .  



1 20 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

{ 1 )  Butane;  c4H10 : [ 1 0 6- 97-8 ]  

{ 2 )  Sea Salt { synthetic ) 

{ 3 )  Wate r ;  H20 :  [ 7 7 3 2- 18- 5 ]  

VARIABLES :  
T/K = 

P 1/kPa = 

S ea sat t/wt % = 

EXPERIMENTAL VALUES : 

2 7 6 . 15  - 29 2 . 1 5 
1 0 1 .  3 2 5  
o ,  3 . 5 ,  7 . 0  

ORIGINAL MEASUREMENTS : 

Ric e ,  P .  A . ; Gale , R. P . : 
Barduhn , A .  J .  

J .  Chern . Eng . Data 1 9 7 6 ,  2 1 , 2 0 4-6 .  

P REPARED BY : 

H .  L .  Clever 

Temperature Sea Salt Butane Solubility 
wt % ppm 

t/ ° C  T/K 
--

' 
3 2 7 6 . 15 0 { 18 1 . 1 )  1 8 2 . 4  

3 . 5  114 . 1  
7 . 0  7 8 . 5  

11  2 8 4 . 15 0 { 12 2 . 7 ) 
3 . 5  8 3 . 1 
7 . 0  5 4 . 8  

15  2 8 8 . 15 0 { 1 0 5 . 1 ) 
3 . 5  7 5 . 0 

19  2 9 2 . 15 0 { 92 . 1 ) 9 1 . 9  
3 . 5  6 3 . 5  
7 . 0  4 5 . 5 

The compiler added the T/K values . He also added the 
smoothed water solubility values in { ) which were 
calculated from the author '.s data . See equation on 
the author ' s  butane + water data . 
The synthetic sea salt was prepared by weighing five 
salts to give the ppm {by weight) of NaCl 24 , 0 67 , 
MgC12 5 , 107 , Na2so4 4 , 01 6 ,  CaCl2 1 , 13 0 ,  and KCl 6 8 0  { 1 ) . 
ppm = parts per million by weight 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The solubility equilibrium was estab
lished in a one liter Pyrex cell with 
a Plexiglass top with ports for samp
ling , pressure connection , vacuum 
line , and introduction of the gas . 
About 7 0 0  cm 3 of  solvent was placed 
in the cell ; it was sealed , thermo
stated , and evacuated to the vapor 
pressure of the solvent for about one 
hour to degass the solvent . 
Butane gas was added and the system 
was stirred for 24-48  hours . It was 
assumed that equilibrium was estab
lished when no pressure change was 
observed in a four hour period . 
Saturation was approached from both 
a higher and a lower temperature . 
Samples of  the liquid were taken in a 
microliter syringe . The samples were 
inj ected directly into a total carbon 
analyzer . Three to nine samples were 
analyzed from one or more runs . The 
results were averaged to give the 
results above . 

SOURCE AND PURITY OF MATERIALS : 

{ 1 )  Butane . Source not given . 
S tated to be 9 9 . 5 % instru
ment purity . 

{ 2 )  Synthetic sea salt components . 
Reagent grade chemicals . All 
were dried , cooled and weighed 
except the MgC12 which was 
taken from a freshly opened 
bottle as MgCl2 " 6H20 .  

{ 3 )  Water . N o  information . 
ESTIMATED ERROR: 

o T/K = 
opmm/pmm = 

REFERENCES : 

0 . 02 
0 . 01 

1 .  Tallmadge , J .  A . ; But t ,  J .  B . ; 
Solomon , H .  J .  

I nd .  Eng . Che rn .  1 9 6 4 ,  5 6 { 7 ) , 4 6 .  



Aqueous Mixed Solvent Solutions 

COMPONENTS : 

{ 1 )  Propane ; c3H8 ; [ 7 4-9 8-6 ] 
{ 2 )  Urea ; CH4N20;  [ 5 7-13-6 ] 
{ 3 )  Water ;  H20 ;  [ 77 3 2-18-5 ] 

VARIABLES : 
T/K : 

P/kPa : 
m3/mol kg-1 : 

2 7 8 . 15-30 8 . 15 
1 0 1 . 3 2 5  { 1  atm) 
0-0 . 4 9 5  

EXPERIMENTAL VALUES : 

T/K 

2 7 8 . 15 

2 8 8 . 15 

29 8 . 15  

308 . 15 

Urea 
Molality 

-1 m3/mol kg 

0 
0 . 4 9 5  
0 
0 . 4 9 5  
0 
0 . 4 9 5  
0 
0 . 4 95  

ORIGINAL MEASUREMENTS : 

Wen ,  W . -Y . ; Hung , J . H .  

J .  Phy s .  Chern . 1970 , 7 4 , 170-180 . 

PREPARED BY : 

H . L . Clever 

Propane Setchenow 
Solubility Constant 1 

S1/cm3 { STP ) kg-1 k/kg mol -1 

6 9 . 57 ± 0 . 11 +0 . 0 1 3  
6 9 . 10 
4 5 . 75 ± 0 . 06 -0 . 0 0 2  
4 6 . 0 8 
32 . 31 ± 0 . 08  -0 . 10 
3 2 . 6 6  
2 3 . 9 1  ± 0 . 07 -0 . 0 12 
2 4 . 72 

1 -1 -1 Setchenow constant , k/kg mol = { l/ {m3/mol kg ) )  log { Si/S1 ) .  

The authors specify the value of the constant for m3/mol kg-1 
= 0 . 1 .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was simi lar to that 
described by Ben-Naim and Baer { 1 ) . 
Teflon needle valves were used in 
place of stopcocks . 

The apparatus consi sts of three 
main parts , a dissolution cell of 
3 0 0  to 6 0 0  cm3 capacity , a gas 
volume measuring column , and a 
manometer . 

The solvent is  degassed in the 
dissolution cell , the gas is  
introduced and dissolved whi le the 
liquid is kept stirred by a 
magnetic stirrer immersed in the 
water bath . Dissolution of the 
gas results in the change in the 
height of a column of mercury 
which is measured by a cathetometer . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Propane . Matheson Co . Stated 
to be better than 9 9 . 9  per 
cent pure . 

2 .  Urea . No information . 
3 .  Water . Disti l led from an all 

Pyrex apparatus .  Speci fic 
conducti�ity 1 . 5  x lo-6 
{ ohm em) • 

ESTIMATED ERROR: 

6 T/K = ± 0 . 0 05 
os 1;s1 = ± 0 . 0 0 3  

REFERENCES : 

1 .  Ben-Naim , A . ; Baer , s .  
Trans . Faraday Soa . 196 3 ,  5 9 , 
2 7 3 5 . 

12 1  



1 22 Aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c 3H8 ; [ 74 -9 8-6 ] 

( 2 )  Ure a ;  CH4N20 ;  [ 5 7-13-6 ] 

( 3 )  Water ; H20 ;  [ 77 3 2-18-5 ] 

Wetlaufer , D . B . ; Malik , S . K . ; 
Stoller , L . ; Coffin , R . L .  

J .  A m .  Chern . Boa . 1 9 6 4 , 8 6 , 
5 0 8-51 4 . 

VARIABLES : PREPARED BY : 
T/K : 2 78 . 15-318 . 15 

a2/mo1 dm- 3 : 6 . 96  
P/kPa:  101 . 325  

EXPERIMENTAL VALUES : 

T/K 

2 7 8 . 15 
29 8 . 15 
3 1 8 . 15 

Urea 
cone . 1 

a 2/mo1 dm- 3 

6 . 9 6 
6 . 9 6  
6 . 9 6  

1 0riginal data . 

Solution 
molar 

volume 1 
/cm 3mol- 1  

( 4 5 . 15 ) 3 
4 4 . 95 

( 4 4  . 6 5 )  

W .  Hayduk , C . L .  Young 

Solubility 1 
s 1 /mmol dm- 3 

2 . 4 9 
1 . 5 0 
1 . 12 

Mole 
Fraction2 

/10 sxl 

5 . 5 2 
3 . 3 4 
2 . 5 1  

Ostwald 
Coeff . 2 

L/cm 3 cm- 3 

0 . 0 5 5 7  
0 . 0 3 6 1  
0 . 0 2 8 9  

2Calculated b y  compilers using real gas molar volumes . 

3Molar volumes of solvent shown in brackets  were estimated . 

4No correction was made for the amount of gas retained by the 
solvent during extraction , estimated by the authors to be 
1-1 . 5  per cen t ;  hence the results are expected to be too low 
by this amount .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Bunsen 
Coe ff . 2 

Ct 

0 . 0 5 4 6  
0 . 0 3 2 9  
0 . 0 2 4 6  

1 .  Matheson Co . Instrument grade ; 
minimum specified purity 

A modified Van S lyke-Nei l l  
manometric blood gas apparatus , 
fitted with a magnetic stirrer 
was used . The solvent was 
saturated with gas ; then a 
sample was transferred to the 
Van S lyke extraction chamber for 
gas desorption and volume 
measurement . 

9 9 . 5  per cent . 

2 .  Commercial sample , purified by 
two recrystal lizations from 
6 5  per cent ethanol . 

3 .  Disti lled . 

ESTIMATED ERROR: 

oT/K = 0 . 05 

o s 1 /s1 = 0 . 0 2 ( authors ) 4 

REFERENCES : 



Aqueous Mixed Solvent Solutions 1 23 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 )  Butane ; c4H8 ; [ 1 0 6 - 9 7- 8 ] 

( 2 )  Ure a ;  CH4N20 ; [ 5 7-13-6 ] 

( 3 )  Water ; H2o ;  [ 7 732-18-5 J 

�'letlaufer , D . B . ; Malik , S . K . ; 
Stoller , L . ; Coffin , R . L .  

VARIABLES :  
T/K : 

a 2;mol dm- 3 : 
P/kPa :  

EXPERIMENTAL VALUES : 

2 7 8 . 15-31 8 . 1 5 
6 . 9 6  
101 . 32 5  

T/K Urea 
conc . 1 

a2/mol dm- 3 

Solution 
molar 

volume 1 
/cm3 mol- 1 

2 7 8 . 15 
2 9 8 . 15 
318 . 15 

6 . 96  
6 . 9 6  
6 . 9 6  

1 0riginal data . 

{ 4 5 . 15 ) 3 
4 4 . 9 5 

{ 4 4  . 6 5 )  

J .  Am.  Chern . Soc . 1 9 6 4 , 8 6 , 
5 0 8 -5 1 4 . 

PREPARED BY : 

W .  Hayduk , C . L .  Young 

Solubi lity 1 
s 1 /mmol dm- 3 

2 . 6 3  
1 . 4 4 
0 . 9 8  

Mole 
Fraction2 

/10 5x1 

5 . 8 3 
3 . 2 0 
2 . 20 

Ostwald 
Coeff . 2 

L/cm 3 cm- 3 

0 . 0 5 7 6  
0 . 0 3 4 1  
0 . 02 5 0  

2 Calculated b y  compilers using real gas molar volumes . 

3 Molar volumes of solvent shown in brackets were est�mated .  
4 No correction was made for the amount o f  gas retained by the 

solvent during extraction , estimated by the authors to be 
1- 1 . 5  per cent; hence the results are expected to be too low 
by thi s amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Bunsen 
Coeff . 2 

a 

0 . 05 6 4  
0 . 0 3 0 9  
0 . 02 1 0  

A modified Van Slyke-Neill 
manometric blood gas apparatus , 
fitted with a magnetic stirrer 
was used . The solvent was 
saturated with gas ; then a 
sample was transferred to the 
Van S lyke extraction chamber for 
gas desorption and volume 
measurement . 

1. Matheson C o .  C . P .  grade ; 
minimum specified purity 
9 9  percent . 

2 .  Commercial sample , puri fied by 
two recrystalli zations from 
6 5  per cent ethanol . 

3 .  Disti lled . 

ESTIMATED ERROR: 

oT/K = 0 . 05 

os l /s l = 0 . 0 2  ( authors ) 4 

REFERENCES : 



1 24 Aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  2-Methylpropane ; c4H10 ; 
[ 75-2 8-5 ] 

( 2 )  Urea;  CH4N20 ;  [ 5 7-13-6 ] 

( 3 )  Nate r ;  H20 ;  [ 77 3 2-18-5 J 

VARIABLES : 
T/K : 

c 2;mol dm- 3 : 
P/kPa:  

EXPERIMENTAL VALUES : 

2 7 8 . 15-31 8 . 15 
6 . 9 6  
1 0 1 . 3 2 5  

ORIGINAL MEASUREMENTS : 

Wetlaufer , D . B . ; Malik , S . K . ;  
Stoller , L . ;  Coffin , R . L . 

J. Am . Chern . Soc .  1 9 6 4 , 8 6 , 
5 0 8 -514 . 

PREPARED BY : 

w .  Hayduk , C . L .  Young 

T/K Urea Solution Solubility 1 ·Mole Ostwald Bunsen 
cone . 1 molar Fraction 2 Coeff . 2 s 1 /mmol dm- 3 

c /mol dm- 3  volume 1 /10 5x1 L/cm 3 cm- 3 2 /cm 3mol- 1 

2 7 8 . 15 6 . 9 6  ( 4 5  . 15 )  3 1 . 9 2  4 . 25 0 . 04 2 1  
2 9 8 . 15 6 . 9 6  4 4 . 95 1 . 1 3 2 . 51 0 . 0 2 6 8  
3 1 8 . 15 6 . 9 6  ( 4 4  . 6 5 )  0 . 8 0 1 .  79  0 . 0 2 0 4  

1 0riginal data.  

2Calculated by compilers using real gas molar volumes . 

3Molar volumes of  solvent shown in brackets were estimated . 

4No correction was made for the amount of  gas retained by the 
solvent during extraction , es timated by the authors to be 
1-1 . 5  per cent ; hence the results are expected to be too low 
by this amount . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Coeff . 2 
a 

0 . 0 4 1 2  
0 . 02 4 3  
0 . 0172  

1 .  Matheson Co . Instrument grade ; 
minimum speci fied purity 

A modified Van S lyke-Nei l l  
manometric blood gas apparatus , 
fitted wi th a magnetic stirrer 
was used . The solvent was 
saturated with gas ; then a 
sample was transferred to the 
Van S lyke extraction chamber for 
gas desorption and volume 
measurement .  

9 9 . 5  per cent . 

2 .  Commercial sample , purified 
by two recrystalli zations 
from 65 per cent ethanol . 

3 .  Distil led . 

ESTIMATED ERROR: 

oT/K = 0 . 05 

REFERENCES : 



Propane in Non-aqueous Mixed Solvent Solutions 1 25 

COHPONENTS : EVALUATOR : 

Walter Hayduk ( 1 )  Propane ; c 3H8 ; [ 74-9 8-6 ] 

( 2 )  Two-component , non-aqueous 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

solvent solutions 
November , 1 9 8 4  

CRITI CAL EVALUATION : 

Solubi lities are available for propane in four two-component , 
non-aqueous solvent solution s ;  two of these contain the salt sodium 
i odide dissolved in 2 -propanone (ac e to n e )  and in N, N-dime thyZformami de 
while the other two contain oc tadecanoic ( s t eari c )  acid also di ssolved 
in 2 -propanone and N, N-dime t hy Z formamide . The solubility data for 
propane in 2 -propano ne , and N, N-dim ethy l formamide , of Rosenthal 1 have 
been examined elsewhere in thi s volume and found to be approximately 
3-5 percent , and 10-15  percent , respectively , higher than other compara
ble data . It appears likely that the relative effects of the so dium 
iodide salt and octadecanoic acid on the solubility of propane in 2-
propanone and N, N-dime thy lformamide are significant even although the 
actual solubilities may not be accurate . The presence of s odium i o dide 
salt appreciably reduces the solubility of propane in both-solven� 
while the presence of o c tadecanoic acid slightly increases the solubili
ty of  propane in both solvents . These data are classified as tentative . 

References 

1 .  Rosenthal , W . ; Th�s . fac .  sc i .  Univ . Strasbo urg (France ) ,  1 95 4 .  



1 26 Propane in Non-aqueous M ixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 }  Propane : c 3H8 : [ 7 4 - 9 8 -6 ] 

( 2 }  Sodium iodide : Nai : [ 76 81-82-5 ] 

( 3 }  2-Propanone ( acetone } : c3H60 :  
[ 6 7-64-1 ] 

VARIABLES : T /K : 
P/kPa :  

m?./mol kg- 1 :  

2 9 3 . 15 
1 0 1 .  325  
0 - 1 .  30  

EXPERIMENTAL VALUES : 

Rosenthal , �'l . 
Thes . faa .  s ci .  Uni v .  Strasbourg 
(Franc e ) 1954 . 

PREPARED BY : 

W .  Hayduk 

T/K Salt concentration in solvent : Ostwald Setschenow 
Mass fraction 1 Molar cone . 2 Coefficient 1 Constant2 
c2/g g- 1 m2/mol kg- 1 L/cm 3 cm- 3 k /kg mol- 1 s aL ---

2 9 3 . 15 0 0 11 . 76 
0 . 12 7 5  0 . 8 51  7 . 9 3  0 . 2 0 1  
0 . 19 4 7  1 . 2 9 9  6 . 4 7 0 . 2 0 0  

1original data . The salt concentration was expressed a s  mass of salt 
per unit mass of salt solution . 

2Molar concentration and Setschenow constant calculated by compiler as 
follows : 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The prepared solvent solution was 
charged into an evacuated cell after 
degassing , and the mass of solvent 
was determined by weight . Gas was 
introduced into the ce ll from a 
measuring burette in which the gas 
was stored over mercury . The cell 
was agitated while the gas pressure 
was maintained by adj usting the gas 
volume . The Ostwald coefficient was 
determined from the mass of solvent 
and volume of gas used . Solubili
ties were measured at pressures 
above and below atmospheric . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given.  

2 .  Source and purity not given . 
Recrystalli zed from water and 
dried . 

3 .  Research grade . Purity not 
given.  Dried and distilled . 

ESTIMATED ERROR: 

oT/K = 0 . 2  
cP/kPa = 0 . 1  
o L/L = 0 . 0 2 ( compi ler} 

REFERENCES : 



Propane in  Non-aqueous Mixed Solvent Solutions 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74 -9 8-6 ] 

( 2 )  Sodium iodide ; Nai ; [ 7 6 81-82-5 ] 

( 3 )  N , N-Dimethyl formamide ; c3H7NO ; 
[ 6 8-12-2 ] 

VARIABLES : T/K : 2 9 3 . 15 
P /kPa : 101 . 3 2 5  

mP./mol kg- 1 : 0 , 0 . 36 0  
EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Rosenthal , w .  
Th�s . faa .  sai . Univ . Strasb ourg 
(Pranae ) 1 9 5 4 . 

PREPARED BY : 

w .  Hayduk 

T/K Salt concentration in solvent : Ostwald Setschenow 
Mass fraction 1 Molar cone . 2 Coefficient 1 Constant2 

a 2/g g- 1 m2/mol kg- 1 L/cm 3 cm- 3 k L/kg mol- 1 sa ---

2 9 3 . 15 0 0 5 . 6 8 
0 . 3 6 0 3  0 . 3 6 0 3  4 . 51 0 . 2 7 8  

1 0riginal data . The salt concentration was expre ssed a s  mass o f  salt 
per unit mass of salt solution . 

2Molar concentration and Setschenow constant calculated by compiler as 
follows : 

METHOD/APPARATUS/PROCEDURE : 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 

2 .  Source and purity not given . 

1 27 

The prepared solvent solution was 
charged into an evacuated cell after 
degassing , and the mass of solvent 
was determined by weight . Gas was 
introduced into the ce ll from a 
measuring burette in wh�ch the gas 
was stored over mercury . The cell 
was agitated while the gas pres sure 
was maintained by adjusting the gas 

3 .  S . E . P . P . I . C .  of Paris . Purity 
not given . Exposure to a�r 
avoided . Disti lled prior to 
use . 

volume . The Ostwald coefficient was 
determined from the mass of solvent �E�S:-:T:-:I:":"MA�T�E�D�E:-:R __ R __ O�R

-
:
--------------f 

and volume of gas used . Solubili- oT/K = 0 . 2  ties were measured at pressures oP/kPa = 0 • 1 above and be low atmospheric . o L/L = 0 . 0 2 ( compiler) 

REFERENCES : 



1 28 Propane in  Non-aqueous Mixed Solvent Solutions 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane � C3H8 � [ 74 -9 8-6 ] 
( 2 )  Octadecanoic ( stearic ) acid �  

c1 8H3 6o2 � C 5 7-11-4 J 

( 3 )  2-Propanone ( acetone ) � 
c 3H6o �  [ 6 7-64 -1 ]  

VARIABLES : 
T/K : 2 9 3 . 15 

P/kPa : 101 . 32 5  
w2/mass fraction : 0-0 . 0 2 9 3  

EXPERIMENTAL VALUES : 

T/K Stearic acid cone . in solvent : 

2 9 3 . 15 

Mass fraction 1 Mole fraction 2 

0 
0 . 0 1 4 9 5  
0 . 02 9 3  

0 
0 . 0 0 3 0 9  
0 . 00613  

Rosenthal , W .  
Thes . faa .  s a i .  Uni v .  Strasbourg 
(Franae)  1954 . 

PREPARED BY : 

W.  Hayduk 

Ostwald Bunsen Mole 
Coefficient 1 Coefficient 2 Fractiorr 
L/cm 3 cm- 3  a/cm 3 ( STP ) cm- 3  xl 

1 1 . 76 10 . 9 1 0 . 0 3 5 3  
11 . 9 2 1 1 . 06  0 . 0 3 6 1  
11 . 9 5 11 . 09 0 . 0 3 6 5  

10riginal data based o n  mass fraction stearic acid i n  gas-free solution . 

2Calculated by compile r .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The prepared solvent solution was 
charged into an evacuated ce ll after 
degassing , and the mass of solvent 
was determined by weight . Gas was 
introduced into the cell from a 
measuring burette in which the gas 
was stored over mercury . The cell 
was agitated whi le the gas pre ssure 
was maintained by adj usting the gas 
volume . The Ostwald coefficient was 
determined from the mas s of solvent 
and volume of gas used . Solubili
ties were measured at pre ssures 
above and below atmospheric . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 

2 .  Merck . Melting point 6 9 . 3 ° C . 
Used without further purifi
cation . 

3 .  Research grade . Purity not 
given . Dried and di stilled . 

ESTIMATED ERROR: 

oT/K = 0 . 2  
o P/kPa = 0 . 1  
oL/L = 0 . 0 2 (compiler) 

REFERENCES : 



Propane in Non-aqueous Mixed Solvent Solutions 1 29 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane � c3H8 � [ ?4 -9 8 -6 ] 

( 2 )  Octadecanoic ( stearic)  acid � 
c18H3 6o2 � [ 5 7-11-4 ] 

( 3 )  N , N-Dimethylformamide � c 3H7No � 
[ 6 8-12-2 ] 

VARIABLES : T/K :  2 9 3 . 15  
P/kPa :  101 . 32 5  

w�/mas s  fraction : 0-0 . 0 3 4 2  
EXPERIMENTAL VALUES : 

T/K Stearic acid cone . 
Mass fraction 1 Mole 

w
2 ---

2 9 3 . 15 0 

in solvent : 
fraction 2 

x2 

0 
0 . 0172  0 . 00 4 4 8  
0 . 0 3 4 2  0 . 0 0 9 0 2  

Rosenthal , W .  
Thes . faa . sai . Univ . Strasbourg 
(Fran ae )  1 9 5 4 . 

PREPARED BY : 

W .  Hayduk 

Ostwald Bunsen Mole 
Coefficient 1 Coe fficient 2 Fractiorf 
L/cm 3cm- 3 a/em 3 ( STP ) em- 3 xl 

5 . 6 8  5 . 2 7 0 . 0 1 8 2  
5 . 7 8 5 . 36 0 . 0 1 8 7  
5 . 9 8 5 . 55 0 . 0196  

10riginal data based on mass fraction stearic acid in  gas-free solution . 

2Calculated by compi ler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The prepared solvent solution was 
charged into an evacuated cel l  after 
degassing , and the mass of solvent 
was determined by weight . Gas was 
introduced into the cel l  from a 
measuring burette in which the gas 
was stored over mercury . The cell 
was agitated while the gas pre ssure 
was maintained by adj usting the gas 
volume . The Ostwald coefficient was 
determined from the mass of solvent 
and volume of gas used.  Solubili
ties were measured at pressures 
above and below atmospheric .  

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given 

2 .  Merck . Melting point 6 9 . 3  °C , 
Used without further purifica
tion . 

3 .  S . E . P . P . I . C .  of Paris .  Purity 
not give n .  Exposure to air 
avoided . Distilled prior to 
use . 

ESTIMATED ERROR: 

6T/K = 0 . 2  
6P/kPa = 0 . 1  
ox1 !x 1 = 0 . 0 2 (compiler) 

REFERENCES : 



1 30 Alkanes 

COHPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74 - 9 8 -6 ] 
Butane ; c4H10 ; [ 10 6 - 9 7- 8 ] 
2-Methylpropane ; c4H10 ; [ 75-28-5 J 

( 2 )  Alkane solvents 

CRITI CAL EVALUATION : 

EVALUATOR : 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

January , 1 9 8 4  

The solubi lity o f  propane i n  the n-alkanes which are normally 
liquid has been studied by at least thirteen groups of workers . The 
sources for the propane solubi lities in the particular n-alkane 
solvents are : pentane ( 9 ) , hexane ( 1 , 2 , 3 , 4 , 6 ) , heptane ( 1 , 9 ) , octane 
( 4 , 9 ) , nonane ( 9 ) , decane ( 5 , 9 , 10 ) , dodecane ( 1 ) , tetradecane ( 7 ) , and 
hexadecane-(1 , 2 , 7 , 8 , 1 1 , 12 , 1 3 ) . Data from these sources are shown in 
the diagram below as the mole fraction propane solubility for a gas 
partial pressure at 101 . 32 5  kPa and 2 9 8 . 15 K ,  x 1 , as a linear function 
of the number of carbon atoms in the solvent molecule , en . In a number 
of instances an extrapolation of the data was required for comparison 
at 2 9 8 . 15 K and for these cases "ex" has been added after the reference 
number .  Except for the solubi lities in hexane and heptane , the data 
of Jadot ( 9 )  appear to be erratic and are re J ected . The chromatographic 
method used , effectively at low gas partial pressures , may have contrib
uted to the apparently unreliable results . The data of Gerrard ( 5 )  for 
the solubi lity in de cane is very much higher than any other data and is  
also rejected .  The extrapolated data o f  Ti lquin e t  al . ( 6 )  i n  hexane , 
of Chappelow and Prausnitz ( 11 )  in hexadecane and of Lin and Parcher ( 8 )  
also i n  hexadecane appear to be at least 5 %  lower than those of several 
other workers and are classi fied as doubtful . The remaining data , 
classi fied as tentative , were used to determine a regression line which 
�s shown in Figure 1 as a dashed line : 

x
c 

= 0 . 10 3 6  + 0 . 0 0 1 9 7  en Corre lation coe fficient 0 . 9 75  
3 

Figure 1 .  Solubility of propane in n-alkane solvents at 29 8 . 15 K .  

0 . 1 4  



Alkanes 13 1  

COHPONENTS : EVALUATOR : 

Walter Hayduk { 1 )  Propane ; c3H8 ; [ 7 4 - 9 8-6 ] 
Butane ; c4H10 ; [ 1 06-97-8 ] 
2-Methylpropane ; c4H10 ; [ 75-28-5 ] 

Department of Chem�cal Engineering 
Univers ity of Ottawa 
Ottawa , Canada KlN 9B4 

{ 2 )  Alkane solvents January , 1 9 8 4  

CRITICAL EVALUATION : 

There are conflict�ng data for the solubility in branched 
isomers of alkane solvents . The solubilities in the four branched 
c6 solvents , 2-methylpentane , 3-methylpentane , 2 , 2 ' -dimethylbutane , {nee
hexane ) and 2 , 3-dimethylbutane reported in ref .  (3 )  are all similar to  those 
in n-hexane ; the mean value at 2 9 8 . 14 K is almost identical to that 
calculated from the equation shown above . These data suggest that 
branching in solvents has only a small effect �f any on the solub� lity , 
provided that the same number of carbons are pre sent in the solvent 
molecules .  On the other hand , the extrapolated data for the 
solubi lity in 2 , 2 ' -d�methylbutane of Ti lquin et al.  { 6 )  is some 15%  
higher than that for n-hexane solvent . Yet a simi lar comparison for 
b utane gas solubi lity by those authors indicates a bu tane solubi lity 
in 2 , 2 ' -dimethylbutane which is  signi ficantly lower than in n-hexane . 
Furthermore , the propane solubi l�ty in 2 , 2 , 4 , 6 , 8 , 8 -heptamethylnonane 
{C16H34 ) as reported by Richon and Renon { 13 )  at 29 8 . 15  K is almost 

four t �mes as great as that in n-hexadecane also as reported by the 
same authors , an incredible difference . In may be concluded that 
there are insufficient data to form a sound opinion concern�ng the 
e ffect of branching in alkane solvents . 

The solubility of propane in n-alkane solvents of higher molecular 
weight are compared at 3 7 3 . 1 5 K ,  a temperature at which all the 
normally solid alkanes are l�quids , in Figure 2 .  Extrapolat�on was 

Figure 2 .  Solubility of propane and bu tane in high molecular weight 
n-alkane solvents at 3 7 3 . 1 5 K .  
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1 32 Alkanes 

COHPONENTS : EVALUATOR: 

Walter Hayduk ( 1 )  Propane ; c 3H8 ; [ 74 - 9 8 -6 ] 
Butane ; c4H10 ; [ 106-97-8 ] 
2-Methylpropane ; c4H10 ; [ 75•2 8-5 J 

Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

( 2 )  Alkane solvents January , 1 9 8 4  

CRITICAL EVALUATION : 

required in several instances to estimate the solubi lity at 37 3 . 15 K .  
Although scarce , the data show a trend consi stent with that of lower 
molecular weight alkanes ,  a linear increase in mole fraction solubility 
with number of carbons per molecule of solvent . The data sources are : 
for heptadecane ( 1 2 ) , octadecane ( 1 3 , 14 ) , eicosane ( 1 1 , 14 ) , docosane 
( 1 4 ) , octacosane ( 8 )  and hexatriacontane ( 8 ) . These data are all 
classified as tentative . A straight line through the (extrapolated) 
data points , shown as a dashed line in Figure 2 ,  has the following 
constants for use at 3 7 3 . 15 K :  

x c = 0 . 02 2 5 0  + 0 . 0 0105  en Correlation coefficient = 0 . 9 6 4  
3 

The solubi lity of propane in the branched alkane , 2 , 6 , 10 , 15 , 19 , 
2 3-hexamethyltetracosane or squalane (c30H6 2 > at 3 7 3 . 15 K ( 1 1 )  is  
simi lar to  that for an  n-alkane wi th the same number of carbons . These 
data are also classified as tentative . 

The data for the solubility of bu tane in n-alkane solvents from 
pentane to hexadecane for a temperature of 29 8 . 1 5 K are shown in 
Figure 3 .  The sources of data are listed according to sol vent : pentane 
( 9 ) , hexane ( 6 , 9 ) , hepbane ( 2 , 9 ) , octane ( 2 , 9 ) , nonane ( 9 ) , decane 
( 5 , 9 . 10 ) , dodecane ( 2 , 10 ) , and hexadecane ( 2 , 11 , 1 3 ) . Except for the 
solvents hexane and heptane , the solubilities of Jadot ( 9 )  appear 
erratic as they did for propane solubilities and hence are re jected . 
The data of Montfort and Arriaga in decane and dodecane ( 10 )  appear 
too high and are also rejected . The extrapolated data of Chappelow 
and Prausnitz in hexadecane ( 11 )  appear low by more than 5%  as they did 
for propane gas in the same solvent , and are rej ected . The remaining 
data ( 2 , 5 , 6 , 13 )  are classified as tentative and were used to obtain 
a regression line for the mole fraction solubi lity at 2 9 8 . 15 K :  

Figure 3 .  Solubility of bu tane i n  n-alkane solvents a t  298 . 15 K .  
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Alkanes 1 33 

COHPONENTS : EVALUATOR : 

Walter Hayduk ( 1 ) Propane : c3H8 : [ 74 - 9 8-6 ]  
Butane : c4H10 : [ 106-97-8 ] 
2-Methylpropane : c4H10 : [ 75-2 8-5 ] 

Department of Chemical Engineering 
University of Ottawa 

( 2 )  Alkane solvents 

CRITICAL EVALUATION : continued 

xc = 0 . 3 9 7 5  + 0 . 0 0 4 8 4  en 
4 

Ottawa , Canada KlN 9B4 

January , 1 9 8 4  

Correlation coefficient = 0 . 8 13  

The solubility of bu tane in 2 , 2 ' -dimethylbutane (neohexane ) ( 6 )  
i s  classified a s  tentative . The solubility i n  2 , 2 , 4 , 4 , 6 , 8 , 8-
heptamethylnonane ( 1 3 )  is re jected because of an impossible fractional 
value for Henry ' s  law constant . 

Butane solubi lities at 37 3 . 15 K in the high molecular weight 
( and normally solid) n-alkane solvents from hexadecane to hexatria
contane are shown in Figure 2 .  Mainly the data of Parcher et al . ( 15 )  
are available for these solvents . The solvents and sources are : 
hexadecane ( 1 1 ) , octadecane ( 1 3 ) , eicosane ( 1 1 ,  1 5 ) , docosane ( 1 5 ) , 
tetracosane ( 15 ) , octacosane ( 1 5 ) , triacontane ( 15 ) , dotriacontane ( 15 ) , 
tetratriacontane ( 1 5 )  and hexatriacontane ( 1 5 ) . These data are all 
classified as tentative . A regre ssion equation for the· solubi lity of 
butane at 3 7 3 . 15 K in high molecular weight n-alkane solvents i s :  

= 0 . 0 6 4 1 4  + 0 . 0 0 2 0 3  C Corre lation coefficient = 0 . 9 80  n 

The solubi lity of bu tane in 2 , 6 , 10 , 15 , 19 , 2 3-hexamethyltetracosane 
(C3 oH62 ) ( 1 1 ) , as observed for propane , is  similar to that for an alkane 
with the same number of carbons . These data are classified as tentative . 

There are three sources of data for the solubility of 
2 -m e t hy Zpropane in n-alkane solvents . These are listed by solvent : 
pentane ( 9 ) , hexane ( 6 , 9 ) , heptane ( 9 ) , octane ( 9 ) , nonane ( 9 ) , and 
decane ( 5 , 9 ) . There are insufficient data for the solubility of 
2 -me thy Zpropane alone to assess the reliability of the Jadot data ( 9 ) ; 
however ,  based on the erratic nature of the solubilities of propane 
and butane by the same worker when compared with those of other workers , 
these data are also rejected . Only the data of Tilquin et al . ( 6 )  
i n  heptane and of Gerrard ( 5 )  in decane remain ;  these are classi fied 
as tentative . 

The solubility of 2 -m e t hy Zpropane in e icosane ( 11 )  is also 
classified as tentative . 

In all cases the regression equations given in thi s  Critical 
Evaluation are approximat e  only , because they are based ,  at least in 
part , on extrapolated and/or too few data to be highly re liable . 
Nor is  it possible to ascribe useful limits of accuracy to them . 

The solubility of the gases propane , 2 -me t hy Zpropane , and butane 
appear to increase in the order li sted , in each of the n-alkane 
solvents . The order of increasing solubility of gases has been 
related to the order of increasing normal boi ling points of the gases 
( 17 )  as obtained here . 
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1 34 Alkanes 

COHPONENTS : EVALUATOR: 

( 1 )  Propane : c 3H8 : [ 7 4-9 8-6 ] 
Butane : C4Hl0 ; [ 1 0 1-9 7-8 ]  
2-Methylpropane : c4H10 : C 7 5-2 8-5 J 

( 2 )  Alkane solvents 

CRITICAL EVALUATION : continued 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

January , 1 9 8 4  

3 .  Fleury , D . : Hayduk , w .  Can . J .  Che rn .  Eng . 1975 , 5 3 , 195-199 . 

4 .  Thomsen , E . S . ; Gj aldbaek , J . C .  Acta Chern . Saand. 196 3 ,  1 7 ,  134-138 . 

5 .  Gerrard , w .  J .  App t .  Chern . Bio teahno t .  �· 2 3 , 1-1 7 .  

6 .  Ti lquin , G . ; Decanniere , L . ;  Fontaine , R . ; C laes , P .  Ann . Soc .  
S a .  Bruxe t t e s  (Be tgiurn) 1 9 6 7 , 8 1 , 19 1-19 9 .  

7 .  King , M . B . ; Al-Naj j ar ,  H .  Che rn .  Eng . Sc i .  1 9 7 7 , 3 2 , 1241-12 4 6 . 

8 .  Lin , P . J . ; Parcher , J . F .  J .  Chrorna tog . Sci . 1 9 8 2 , 2 0 , 3 3- 3 8 . 

9 .  Jadot , R .  J .  Chirn . Phy s .  1 9 7 2 , 6 9 , 1036-104 0 .  

10 . Montfort , J . P . ; Arriaga , J . L .  Chern . Eng . Cornrnun . 1 9 8 0 , 7 ,  17-25 . 

11 . Chappelow , C . C . ;  Prausnitz , J . M .  A . I . Ch . E . J . 1 9 7 4 , 2 0 , 10 9 7 -1104 . 

12 . Lenoir , J . -Y . ; Renault , P . ;  Renon , H .  J .  Chern . Eng . Data 1 9 7 1 , 
1 6 ,  340-34 2 .  

1 3 . Richon , D . : Renon , H .  J .  Chern . Eng . Data 1 9 8 0 , 2 5 , 5 9 -6 0 . 

14 . Ng , S . ;  Harris ,  H . G. ; Prausnitz , J . M .  J .  Chern . Eng . Data, 19 6 9 ,  
1 4 , 4 8 2-48 3 .  

15 . Parcher ,  J . F . ; Weiner , P . H . ;  Hussey , C . L . ; Westlake , T . N .  
J .  Chern . Eng .  Data 1 9 7 5 , 2 0 , 145-15 1 .  

16 . Gerrard , W .  So tubi t i ty of Gas e s  a nd Liquids, Pt e nurn Pres s ,  New 
York 1 9 76 , Chapter 1 2 . 

17 . Blai s ,  C . : Hayduk , W .  J .  Chern . Eng . Data 1 9 8 3 , 2 8 , 18 1-18 3 .  



Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 )  Propane ; C 3 H a ; [ 7 4 - 9 8 - 6 ]  Jadot , R .  

( 2 ) Pentane ; C s H 1 2 ;  [ 1 09-66-0 ]  
or 

J .  Chi m .  Phy s . 1972 ,  6 9 ,  1 0 3 6 - 4 0  

Hexane ; C s H t  � ;  [ 110-5 4 - 3 ]  

VARIABLES : 
T/K : 

P/kPa : 
29 8 . 1 5 
101 . 3  

PREPARED BY : 

C . L .  Young 

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 1 5  

2 9 8 . 15 

Henry ' s  Law Constant , H  
/atm 

Mole fraction+ 
at partial pressure 
of 101 . 3  kPa ,  xC s H s  

9 . 91 6  

8 . 9 24  

Pentane ; C s H t  2 ;  [ 1 0 9 - 6 6- 0 ]  
0 . 1 0 0 8  

Hexane ; C 6 H 1 � ; [ 110-54- 3 ]  

0 . 11 2 1  

+ Calculated b y  compiler assuming xC s H s  = 1/H 

# liH00 
/cal mol- 1 
(/J mol- 1 ) 

2 0 0  ( 8 3 7 )  

# Excess partial molar enthalpy o f  solution at infinite dilution . 

AUXILIARY INFORMATION 

METHOD !APPARATUS /PROCEDURE : SOURCE AND PURI TY OF MATE RIALS : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium.  The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies 
to very low partial pressures of gas No details given . 
and there may be a substantial 
dif ference from that measured at 1 
atm . pressure . There is also 
considerable uncertainty in the 
value of Henry ' s constant since no 
a llowance was made for surface ESTIMATED ERROR: 
adsorption . 

oT/K = ± 0 . 0 5 ; oH = ± 2 %  

REFERENCES :  

1 35 



136 Alkanes 

COMPONENTS : 

( 1 )  Propane : c3H8 : [ 74 -9 8-6 ] 

( 2 ) Hexane : c6H14 : [ 1 10-54- 3 ]  

VARIABLES : 
T/K : 2 9 8 . 15 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Hayduk , W . : Walter , E . B . :  Simpson , P .  
J .  Chern . Eng . Da ta 197 2 ,  1 ? ,  

5 9 -6 1 .  

PREPARED BY : 

W .  Hayduk 

T/K Ostwald Coefficient 1 

L/cm 3 cm- 3 
Bunsen Coefficient 2 

a/cm 3 ( STP ) cm- 3 atm- 1 
Mole Fraction 1 

29 8 . 15 2 3 . 75 2 1 . 7 6 0 . 115 

1 Original data . 
2 Calculated by compi ler . 
3 �G0  calculated by compiler : 

�G0/J mol- 1 = -RT ln x1 = 5 . 36 1  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed.  Degassed 
solvent contacted the gas whi le 
flowing as a thin film, at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated .  
Dry gas was maintained a t  atmosphe
ric pressure in a gas buret by 
mechanically rai sing the mercury 
leve l  in the buret at an adj ustable 
rate . The solubility was calculated 
from the constant s lope of  volume 
of gas dissolved and volume of 
solvent inj ected . 

Degassing was accomplished using a 
two stage vacuum process described 
by Clever et al .  ( 1 )  . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson C o .  Speci fied as 
instrument grade of minimum 
purity 9 9 . 5  per cent . 

2 .  Canlab . Chromatoquality 
grade of minimum specified 
purity 9 9 . 9  per cent . 

ESTIMATED ERROR: 

oT/K = 0 . 1  
oxl /xl = 0 . 01 

REFERENCES : 

1 .  C lever , H . L . : Battino , R . : 
Saylor , J . H . : Gross , P . M .  
J .  Phy s .  Chern . 19 71 , 6 1 , 
1 0 7 8 . 



COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 74 - 9 8-6 ]  

( 2 )  Hexane ; c6H14 ; [ 1 10-54-3 ] 

VARIABLES : 

T/K : 29 8 . 15 
P/kPa : 101 . 3 25 

EXPERIMENTAL VALUES : 

Alkanes 

ORIGINAL MEASUREMENTS : 

Hayduk , W . ; Castaneda , R .  

Can . J .  Chern . Eng . 1 9 7 3 , 5 1 , 

353-35 8 .  

PREPARED BY : 

w .  Hayduk 

T/K Ostwald Coe fficient 1 Bunsen Coe fficient 2 Mole fraction 1 

1 37 

/J mol- 1 

2 9 8 . 1 5 24 . 0  2 2 . 0  0 . 1166 5 3 2 7 . 0  

1 Original data . 

2 Calculated by compiler. 

3 Calculated by compi ler from the following equation : 

�G0/J mol- 1 = -RT ln x1 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated.  

SOURCE AND PURITY O F  MATERIALS : 

1 .  Matheson Co . Speci fied as 
instrument grade of minimum 
puri ty 9 9 . 5  per cent . 

2 .  Canlab . Specified minimum 
purity 9 9 . 0  per cent . 

Dry gas was maintainted at atmosphe- �
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ric pres sure in a gas buret by 
mechanically raising the mercury 
leve l in the buret at an adj ustable 
rate . The solubility was calculated 
from the constant slope of. vol,ume 
of gas dissolved and volume of 
solvent injected . 

Degassing was accomplished using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

6T/K = 0 . 1 

REFERENCES : 

1 .  C lever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gross , P .M .  
J .  Phy s . Chern . 19 7 1 ,  6 1 , 
1 0 7 8 . 



1 38 Alkanes 

COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 7 4-9 8-6 ] 

( 2 )  Hexane ; c6H14 ; [ 1 10-5 4 - 3 ] 

VARIABLES : 

T/K : 2 9 8 . 15 
P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Thomsen , E . S . ; G j aldbaek , J . C .  
A a ta Che rn .  Saand. 1 9 6 3 , 1 7 ,  134-13 8 . 

PREPARED BY : 

E . S .  Thomsen , W .  Hayduk 

T/K Ostwald Coefficient 2 

L/cm 3 cm- 3 
Bunsen Coefficient 1 

a/cm 3 (STP ) cm- 3 atm- 1 
Mole Fraction 2 

2 9 8 . 15 2 3 . 7  2 1 . 6  0 . 115 

1 0riginal data . 

2Calculated by compiler s using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The method uti l i zes  a combined glass 
manometer and bulb enclosed in an 
air thermostat which is shaken until 
equilibrium is  establi shed . Mercury 
i s  used for calibrating the 

SOURCE AND PURITY OF MATERIALS : 

1 .  

.. 

Phil lips Petroleum C o .  
Specified as research grade and 
GC analysis indicated 0 . 1  per 
cent air and 0 . 0 3 per cent 
ethane impurities . 

volumes and as the confining liquid . 2 .  
Detai ls  in reference 1 .  

Merck . Purity not given . 

The absorbed gas volume is  calcula
ted from the initial dry gas , and 
final solvent vapor-saturated gas 
volume . The amount of solvent is 
deter�ined by measuring the mass of 
mercury displaced . 

ESTIMATED ERROR: 

oT/K = 0 . 0 5 
oxl /xl = 0 . 015 

REFERENCES : 

1 .  GJ aldbaek , J . C .  
A a ta Chern . Saand . 1952 , 6 ,  6 2 3 .  



Alkanes 

COMPONENTS : 

( 1 )  Propane : c 3H8 : [ 7 4-9 8-6 ] 

( 2 )  Hexane : c6H14 ; [ 110-54-3 ] 

VARIABLES : 

T/K : 
p/kPa : 

2 8 8 . 15 
5 . 0 4-7 . 31 

EXPERIMENTAL VALUE S :  

T/K 

15 . 0  2 8 8 . 15 

Ostwald 
coeffi cient 1 

L/cm 3 cm- 3 

29 . 3  

ORIGINAL MEASUREMENTS : 

Ti lquin , B . ;  Decanniere , L . ;  
Fontaine , R . ; C laes , P .  
A nn .  Soa . Sa . Bruxe t te s  (B e tgium) 
196 7 ,  8 1 , 19 1-19 9 . 

PREPARED BY : 

w .  Hayduk 

Mole fraction2 
/xl 

0 . 13 8 2  

Henry ' s  
constant 2 

H/atm 

2 7 . 2  

1 0riginal data at low pressure reported as a distribution coefficient ; 
i f  Henry ' s  law and ideal gas law apply , the distribution coefficient 
is  equivalent to the Ostwald coefficient as shown here . 

2Calculated by compi ler for a gas partial pressure of 101 . 3 2 5  kPa 
assuming that Henry ' s  law and ideal gas law apply . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

An all glass apparatus was used at 
a very low gas partial pressure . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source not given ; minimum 
purity speci fied as 9 9 . 0  
mole per cent . 

2 .  F luka pure grade ; minimum 
purity specified as 9 9 . 0  
mole per cent . 

ESTIMATED ERROR: 

1 39 

It contained a replaceable degassed 
solvent ampule equipped with a 
breakable point which could be 
broken by means of a magnetically 
activated plunge r .  The quantity of 
gas fed into the system was deter
mined by measuring the pressure 
change in a known volume . The 
quantity of liquid was measured by 
weight . The pressure change was 
observed after the solvent was 
released.  

T/K = 0 0 5  
· (estimated b y  compiler) 

Experimental detai ls  are described 
by Rzad and Claes . 

PB-F 

ox l /xl = 0 . 0 1 

REFERENCES : 

1 .  Rzad , S . ;  Claes , P .  
Bu t t .  Soa .  Chim . B e tges , 1 9 6 4 , 
7 3 , 6 8 9 . 



1 40 Alka nes 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4 -9 8-6 ] 

( 2 )  Hexane ; c6H14 ; [ 1 10-54 - 3 ] 

VARIABLES : 
T/K : 25 8 . 1 5 - 3 23 . 15 

P/kPa :  101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Fleury , D . ;  Hayduk , w. 
Can . J .  Chern . Eng . 1 9 75 , 5 3 , 

1 9 5-19 9 . 

PREPARED BY : 

W .  Hayduk 

T/K Ostwald Coefficient 1 Bunsen Coe fficient 2 Mole Fraction 1 

L/cm 3 cm- 3 a./cm 3 ( STP) cm- 3 atrn- 1 
J:l 

2 5 8 . 15 8 3 . 4  8 8 . 2  0 . 33 6  ( 0 . 3 3 5 2 )  3 
2 7 8 . 1 5 4 0 . 4  4 1 . 2  0 . 18 8  ( 0 . 1 8 9 4 )  
2 9 8 . 15 23 . 6  2 1 . 6  0 . 116 ( 0 . 1 154 ) 
3 2 3 . 15 13 . 9  1 1 . 7  0 . 06 75 ( 0 . 06 7 6 )  

1 Original data . 
2 Calculated by compi ler. 
3 The mole fraction solubility of the original data was used to determine 

the fol lowing equations for �G0 and ln x1 and table of smoothed values : 
�G0/J mol- l = 6 1 . 6 0 9  T + 2 . 04 76 T ln T - 1 6 4 9 4  

l n  x1 = 1983 . 9/T - 0 . 2 4 6 2 8  l n  T - 7 . 4103  
Std . devi ation for �G0  = 1 2 . 3  J mol- 1  

T/K �G0/J mol- 1 
J: l  

2 5 8 . 15 2 3 4 6  0 . 3 3 5 2  
2 7 3 . 15 3 4 7 2  0 . 2 16 8  
2 8 3 . 15 4 2 2 4  0 . 16 6 2  
293 . 15 4 9 7 6  0 . 12 9 8  

AUXILIARY 

METHOD/APPARATUS/PROCEDURE : 

A volumetri c method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution buret . A 
constant solvent flow was obtained 
by means of a ca librated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe
ric pre ssure in a gas buret by 
me chanical ly rais ing the mercury 
leve l  in the buret at an adjustable 
rate . The solubility was calcul ated 
from the constant slope of volume 
of gas di ssolved and volume of 
solvent injected . 

Degass ing was accomplished using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

T/K �G0/J mol- 1  
J:l 

29 8 . 15  5 3 5 3  0 . 1154 
303 . 15 5 7 3 0  0 . 1030  
3 1 3 . 15 6 4 8 4  0 . 0 8 2 9  
3 2 3 . 1 5 7 2 3 8  0 . 0 6 76 

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Specified as 
instrument grade of minimum 
purity 9 9 . 5  per cen t .  

2 .  Phi llips Petroleum . Specified 
minimum purity 9 9 . 0  per cent . 

ESTIMATED ERROR: 

oT/K = 0 , 1  
ox1 !x1 = o . o 1  

REFERENCES : 

1 .  Clever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gros s ,  P . M .  
J .  Phy s .  Chern . 1 9 7 1 , 6 1 , 
1 0 7 8 . 



Alkanes 1 41 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3H8 ; [ 74 - 9 8-6 ] Fleury , D . ; Hayduk , w. 

( 2 )  2-Methylpentane ; C6 H14 1 
Can . J . Chern . Eng . 19 75 , 5 3 , 

[ 107-83-5 ] 195-199  

VARIABLES : PREPARED BY : 
T/K : 2 5 8 . 15 - 32 3 . 15 w. Hayduk 

P/kPa :  10 1 . 325  

EXPERIMENTAL VALUES : 

T/K Ostwald Coeffi cient 1 Bunsen Coef ficient 2 Mole Fraction 1 

L/cm 3 cm- 3 cx/cm 3 ( STP ) cm- 3 atm- 1  x l 

2 5 8 . 15 84 . 5  8 9 . 4  0 . 34 2  ( 0 . 33 9 ) 3 
2 7 8 . 1 5 4 0 . 4  39 . 7  0 . 19 0  ( 0 . 19 2 )  
29 8 . 15 2 4 . 0  22 . 0  0 . 118 ( 0  . 11 8 )  
3 2 3 . 1 5 14 . 1  1 1 . 9  0 . 06 9 5  ( 0 .  0 6 9 4 )  

1 Original data . 
2 Calculated by compi ler. 
3 The mole fraction solubility of the original data was used to determine 

the following equations for liG0 and ln :x:1 and table of smoothed values : 

liG 0/J mol- 1  = -RT ln x1 = 7 4 . 5 9 6  T - 1 6 9 3 7  

ln x1 = 2037/T - 8 . 9 72 

Std . deviation for liG0 = 19 . 8  J mol- 1 ;  Correlation coefficient = 0 . 9 9 9 9  

T/K liG 0/J mol- 1  x l 

2 5 8 . 15 2320  0 . 3 3 9  
27 3 . 15 3439  0 . 2 20  
283 . 15 4 1 8 5  0 . 16 9  
29 3 . 15 4 9 3 1  0 . 1 32  

AUXILIARY 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed.  Degassed 
solvent contacted the gas while 
flowing as a thin fi lm ,  at a 
cons tant rate , through an absorption 
spi ral into a solution bure t .  A 
constant solvent f low was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was mai ntained at atmosphe-
ric pressure in a gas buret by 
mechanically rai sing the mercury 
level in the bure t at an adJ ustable 
rate . The solubility was calculated 
from the constant slope of volume 
of gas dissolved and volume of 
solvent �nj ecte d .  

Degassing was accompli shed using a 
two stage vacuum proce ss described 
by C lever et al . ( 1) • 

T/K liG 0/J mol- 1 x l 

2 9 8 . 15 5 3 0 4  0 . 1 18 
3 0 3 . 15 5 6 7 7  0 . 105  
3 1 3 . 15 6 4 2 3  0 . 0 8 4 8  
3 2 3 . 15 7 16 9  0 . 0 6 9 4  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson co . Speci fied as 
ins trument grade of minimum 
purity 9 9 . 5  per cent . 

2 .  Phi llips Pe troleum . Specified 
minimum purity 9 9 . 0  per cent . 

ESTIMATED ERROR: 
6T/K = 0 . 1  
ex 1 /:x: 1 

; 0 . 0 1 

REFERENCES : 

1 .  Clever , H .L . ;  
Saylor , J . H  • ; 
J.  Ph y s .  Chem . 
1 0 7 8 . 

Battino , R . ; 
Gross , P . M .  

19 7 1 ,  61 , 



1 42 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3H8 ; [ 74 -9 8 -6 ] Fleury , D . ;  Hayduk , w .  

( 2 )  3-Methylpentane ; C6H l4 ; Ca n .  J .  Chern . Eng . 1 9 75 , 5 3 ,  

[ 9 6- 14 - 0 ]  195-199  

VARIABLES :  PREPARED BY : 
T/K : 2 5 8 . 15- 323 . 15 

P/kP a :  10 1 . 325  w .  Hayduk 

EXPERIMENTAL VALUES : 

T/K Ostwald Coe fficient 1 Bunsen Coefficient 1 Mole Fraction 1 
L/cm 3 cm- 3 a/cm 3 (STP ) cm- 3 atm- 1  

xl 

2 5 8 . 15 84 . 2  8 9 . 1  0 . 3 3 8  ( 0 . 33 9 ) 3 
2 7 8 . 15 4 2 . 2  4 1 . 4  0 . 19 3  ( 0 . 1 9 0 )  
2 9 8 . 15 2 3 . 3 2 1 . 3  0 . 113 ( 0 . 115 ) 
323 . 1 5 1 3 . 8  1 1 . 7  0 . 06 73 ( 0 . 06 6 9 )  

10rigina1 data . 
2Calculated by compi ler . 
The mole fraction solubi1i ty of the original data was used to determi ne 
the fol lowing equations for llG0 and ln x1 and table of smoothed values : 

llG 0/J mol- 1 
= -RT ln x 1  = 7 6 . 09 4  T - 1 7 3 2 4  

ln x1 = 2 0 8 3 . 7/T - 9 . 15 2 5  
Std .  deviation for llG0 = 33 . 7  J/ mol- 1 ; Corre lation coefficient = 0 . 9 9 9 �  

T/K llG0/J mol- 1 
x 1  T/K llG 0/J mol- 1 

xl 

2 5 8 . 15 2 3 19 0 . 3 39  2 9 8 . 15 5 3 6 3  0 . 115 
2 7 3 . 15 3 4 6 0  0 . 2 1 8  3 0 3 . 15 5 7 4 3  0 . 1 02 
2 8 3 . 15 4 22 1  0 . 166 3 1 3 . 15 6 5 0 4  0 . 0 8 2 2  
2 9 3 . 15 4 9 8 2 0 . 1 30 3 2 3 . 15 7 2 6 5  0 . 0 6 6 9  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A volumetri c method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas while 
flowing as a thin fi lm , at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe-
ric pressure in a gas buret by 
mechanically raising the mercury 
level in the bure t at an adj ustable 
rate . The solubility was calculated 
from the constant s lope of volume 
of gas dis solved and volume of 
solvent inJecte d .  

Degassing was accompli shed using a 
two stage vacuum proce ss described 
by Clever et al . ( 1) • 

SOURCE AND PURITY OF MATERIALS : 

1 .  Mathe son Co . Specified as 
instrument grade of minimum 
purity 99 . 5  per cen t .  

2 .  Ph�ll ips Petroleum . Speci fied 
minimum purity 9 9 . 0  per cen t .  

ESTIMATED ERROR: 

o T/K = 0 . 1  
OX 1 /:x 1 = 0 . 0 1 

REFERENCES : 

1 .  C lever , H . L . ;  
Saylor , J . H . ;  
J .  Phy s .  Chern . 
1078 . 

Battino , R . ; 
Gross , P . M .  

1 9 7 1 , 6 1 ,  



Alkanes 

COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 7 4-9 8-6 ] 

( 2 )  2 , 2 ' -Dimethylbutane 
(Nee-hexane ) ;  c6H14 ; [ 7 5 -83-2 ] 

VARIABLES : 
T/K : 2 8 8 . 15 

P/kPa : 2 . 1 5-2 . 4 7  

EXPERIMENTAL VALUES : 

T/K 

15 . 0  2 8 8 . 15 

Ostwald 
coefficient 1 
L/cm 3cm- 3  

3 7 . 0  

ORIGINAL MEASUREMENTS : 

Ti lquin , B . ; Decanniere , L . ; 
Fontaine , R . ; Clae s , P .  
Ann . So c .  Sc . Bruxe t t e s  (Be tg ium) 
19 6 7 , 8 1 , 191-1 9 9 .  

PREPARED BY : 

W .  Hayduk 

Mole fraction 2 
x

l 

0 . 17 3 5  

Henry ' s  
constant 2 

H/atm 

35 . 0  

10riginal data at low pre ssure reported as a distribution coefficient ; 
i f  Henry ' s  law and ideal gas law apply , the distribution coefficient 
is equivalent to the Ostwald coefficient as shown here . 

2Calculated by compiler for a gas parital pres sure of 101 . 325  kPa 
as suming that Henry ' s  law and ideal gas law apply . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

An all glass apparatus was used at 
a very low gas partial pressure . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source not given;  min imum 
purity specified as 9 9 . 0  
mole per cent . 

2 .  Fluka pure grade ; minimum 
purity speci fied as 9 9 . 0  
mole per cent . 

ESTIMATED ERROR: 

1 43 

It contained a replaceable degassed 
solvent ampule equipped with a 
breakable point which could be 
broken by means of a magne tically 
activated plunger.  The quanti ty of  
gas fed into the system was deter
mined by measuring the pre ssure 
change in a known volume . The 
quantity of liquid was measured by 
weight . The pressure change was 
observed after the solvent was 
released.  

T/K = 0 05  
• (estimated by compiler) 

Experimental detai l s  are described 
by Rzad and Claes ( l ) . 

ox l jx l = 0 . 0 1 

REFERENCES : 

1 .  Rzad , S . ;  Claes , P .  
B u t t .  Soc . Chim . B e t g e s ,  19 6 4 , 
7 3 , 6 8 9 . 



1 44 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3H8 ; [ 7 4-9 8-6 ] Fleury , D . ; Hayduk , w .  

( 2 )  2 , 2-Dimethylbutane ; C6H14 1 Can .  J .  Chern . Eng . 1975 , 5 3 , 

[ 7 5-8 3-2 ] 195-1 9 9 . 

VARIABLES : PREPARED BY : 

T/K : 2 5 8 . 15-31 3 . 15 
w .  Hayduk 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coefficient 2 Mole Fraction 1 
L/cm 3 cm- 3  a/cm 3 (STP ) cm- 3 atm- 1 ::cl ' 

258 . 15 86 . 7  9 1 . 7  0 . 3 4 6  ( 0 . 34 6 7 ) 3 
2 7 8 . 15 4 1 . 9  4 1 . 1  0 . 1 9 5  ( 0 . 19 5 4 )  
29 8 . 15  2 3 . 8  2 1 . 8  0 . 1 16 ( 0  . 114 6 )  
3 1 3 . 15 1 5 . 6  1 3 . 6  0 . 0779  ( 0 . 0 7 8 6 )  

1 0riginal data . 
2Calculated by compi ler. 
3 The mole fraction solubi lity of the original data was used to determine 
the following equations for �G0 and 1n ::c1 and table of smoothed values : 

liG 0/J mol- 1 = -RT ln ::c1 = 6 3 . 9 0 1  T ln T - 3 4 6 . 07 T 
ln ::c1 = 4 1 . 6 2 5 3  - 7 . 6 8 6 0  l n  T 

Std . deviation for liG0 = 1 8 . 9  J mol- 1 ; Corre lation coefficient = 0 . 9 9 9 9  

T/K liG0/J mol- 1 ::cl T/K liG 0/J mol- 1 ::cl 

25 8 . 15 2273  0 . 34 6 7  2 9 3 . 15 4 9 6 3  0 . 13 0 5  
2 7 3 . 15 3 3 9 1  0 . 2 246  2 9 8 . 15 5 3 7 0  0 . 11 4 6  
2 7 8 . 15 3776  0 . 19 5 4  30 3 . 15 5 7 8 3  0 . 10 0 8  
28 3 . 15 4 16 6  0 . 17 0 4  313 . 15 6 6 2 3  0 . 07 8 6  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson C o .  Speci fied as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas whi le purity 9 9 . 5  per cent . 
flowing as a thin film, at a 
constant rate , through an absorption 2 .  Phillips Petroleum . Speci fied 
spiral into a solution bure t .  A minimum purity 99 . 0  per cent . 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe-

ESTIMATED ERROR: ric pressure in a gas buret by 
mechanically raising the mercury oT/K = 0 . 1  
level in the buret at an adj ustable o::cl /::cl = 0 . 0 1 rate . The solubility was calculated 
from the constant slope of volume 
of gas dissolved and volume of REFERENCES : 
solvent injected . 

1 .  C lever , H . L . ; Battino , R . ; 
Degassing was accomplished using a Saylor , J . H  • ;  Gros s ,  P . M .  
two stage vacuum process described J .  Phy s . Chern . 1 9 7 1 , 61 1 by Clever et al . ( 1 )  0 107 8 .  



Alkanes 145 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3H8 ; [ 74-9 8-6 ] Fleury , D . ; Hayduk , w .  

( 2 )  2 , 3-Dimethylbutane ; C6Hl4 ; Can .  J .  Chern . Eng . 197 5 , 5 3 , 

[ 79-29- 8 ]  195-19 9 . 

VARIABLES : PREPARED BY : 
T/K : 2 5 8 . 15 - 31 8 . 15 

P/kPa : 1 0 1 . 3 2 5  w .  Hayduk 

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1 

L/cm 3 cm- 3 a./cm 3 ( STP ) cm- 3 atm- 1 x l 

2 5 8 . 1 5  8 6 . 3  9 1 . 3  0 . 3 4 1  ( 0 . 3 4 4 )  3 
2 78 . 15 4 1 . 9  4 1 . 1  0 . 19 1  ( 0 . 19 0 )  
29 8 . 15 24 . 2  22 . 2  0 . 115 ( 0 . 11 4 )  
318 . 1 5  14 . 7  12 . 6  0 . 0718  ( 0 . 0 7 2 4 )  

1 Original data . 
2 Calculated by compiler . 
3 The mole fraction solubi lity of the original data was used to determine 

the following equations for I'IG0 and ln x1 and table of smoothed values : 
I'IG0/J mol- 1 = -RT ln x1 = 7 7 . 5 3 3  T - 1 7 7 2 4  

ln x1 = 213 1 . 8/T - 9 . 3 256  
Std .  deviation for I'IG 0 = 26 . /J mol- 1 ; Correlation coefficient = 0 . 9 9 9 9  

T/K I'IG0/J mol- 1 x l T/K I'IG0/J mol- 1 xl 

2 5 8 . 15 2 2 9 1  0 . 34 4  29 8 . 15 5 3 9 2  0 . 114 
2 7 3 . 1 5  3454  0 . 219 30 3 . 15 5 7 8 0  0 . 10 1  
2 8 3 . 15 4 2 2 9  0 . 16 6  313 . 15 6 5 5 5  0 . 0 8 0 6  
29 3 . 15 5 0 0 4  0 . 12 8  31 8 . 15  6 9 4 3  0 . 0 7 2 4  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Specified as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas while purity 9 9 . 5  per cent.  
flowing as  a thin film ,  at a 
constant rate , through an absorption 2 .  Phil lips Petroleum. Speci fied 
spiral into a solution buret . A minimum purity 9 9 . 0  per cent . 
constant solvent f low was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated.  
Dry gas was maintained at  atmosphe-
ric pressure in a gas buret by ESTIMATED ERROR: 
mechanically raising the mercury oT/K = 0 . 1  level in the buret at an adjustable 
rate . The solubility was calculated ox l /xl = 0 . 01 
from the constant slope of volume 
of gas di ssolved and volume of REFERENCES : solvent injected . 

Degassing was accomplished using a 1 . C lever , H . L . ; Battino , R . ; 
two stage vacuum process described S aylor , J . H  • ; Gross , P .M .  
by C lever et al . ( l) • J .  Phy s . Chern . 19 7 1 ,  61 ' 

1078 . 



146 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3H8 ; [ 74-9 8-6 ] Hayduk , w . : Walter , E . B . : Simpson , P .  

( 2 )  Heptane ; C7H16 1 [ 1 4 2-82-5 ] J .  Chern . Eng . Da ta 1972 ' 1 7 ,  
5 9 -6 1 . 

VARIABLES : PREPARED BY : 

T/K : 2 9 8 . 15-31 8 . 15 w .  Hayduk 
P/kPa:  101 . 325  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coefficient 2 Mole Fraction 1 

L/cm3 cm- 3 a/cm 3 ( STP) cm- 3 atm- 1 :r: 1 

2 9 8 . 15 21 . 6 5  19 . 8  0 . 11 7  
30 8 . 15 1 7 . 3 0 15 . 3  0 . 09 4 2  
3 1 8 . 15 14 . 6 0  12 . 5  0 . 0 7 9 8  

I Original data . 
2 Calculated by compiler . 

The mole fraction solubility of the original data was used to determine 
the following equations for �G0 and ln :r:1 and table of smoothed values : 

�G 0/J mol- 1  = -RT ln :r:1 = 6 8 . 4 8 8  T - 15085  
ln :r:1 = 1814 . 4/T - 8 .  2 3 7 7  

Std .  deviation for �G0 = 2 8 . 4  J mol- 1 : Corre lation coefficient = 0 . 9 9 9 4  

T/K �G0/J mol- 1 :r:1 T/K �G0/J mol- 1 :r:1 

2 9 8 . 15 5 3 3 5  0 . 116  313 . 15 6 3 6 2  0 . 0 8 6 8  
30 3 . 15 5 6 7 7  0 . 10 5  3 1 8 . 15 6 7 0 5  0 . 0 7 9 3  
3 0 8 . 15 6 0 2 0  0 . 0 9 5 4  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Specified as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas whi le purity 9 9 . 5  per cent.  
flowing as a thin film ,  a t  a 
constant rate , through an absorption 2 .  Canlab . Chromatoquality 
spiral into a solution bure t .  A grade of m�nimum speci fied 
constant solvent flow was obtained purity 9 9 . 0  per cent . 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe-

ESTIMATED ERROR: ric pressure in a gas buret by 
mechanical ly raising the mercury oT/K = 0 . 1  
level in the buret at an adjustable o:r: 1 /:r:1 = 0 . 0 1 rate . The solubi lity was calculated 
from the constant slope of volume 
of gas dissolved and volume of REFERENCES : 
solvent injected . 

1 .  Clever , H . L . : Battino , R . : 
Degassing was accomplished using a Saylor , J . H . : Gross , P . M .  
two stage vacuum process described J .  Phy s . Chern . 19 7 1 ,  6 1 ' by C lever et al . ( 1 ) .  1078 . 



COMPONENTS : 

( 1 )  Propane; C 3 H 8 ; [ 7 4-9 8 - 6 ]  

( 2 )  Heptane ; C 7 H 1 s ;  [ 14 2- 82-5 ]  

or 
Octane ; C a H 1 a ;  [ 111-65-9 ]  

VARIABLES : 

T/K : 
P/kPa :  

29 8 . 15 
10 1 . 3  

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Cons tant , 
H/atm 

Alkanes 

ORIGINAL MEASUREMENTS : 

Jado t ,  R .  

J .  Chim . Phy s .  1 9 7 2, 6 9 ,  1 0 3 6-4 0  

PREPARED BY : 

C . L .  Young 

Mole fraction+ 
at partial pressure 
of 101 . 3  kPa ,  xC 3 H8  

#fiHoo 
/cal mol- 1 
(/J mol- 1 ) 

1 47 

_ ______________________________________________________________________ _, 

Heptane ; C , H l s ;  [ 14 2-8 2-5 ]  

29 8 . 15 8 . 29 0 . 12 0 6  215  ( 9 0 0 )  

Octane ; C 8 H 1 8 ;  [ 111-65-9 ]  

2 9 8 . 15 7 . 84 0 . 1 2 7 6  2 3 0  ( 9 6 2 )  

+ Calculated by compiler assuming x = C s Ha  1/H 

# Excess partial molar enthalpy of  solution at  infinite dilution . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PUR I TY OF MATERI ALS : 

The conventional gas chromatographic 
technique was used . The carrier 
gas was helium. The value of Henry ' s  
law constant was calculated from the No details given . 
retention time . The value appl ies 
to very low partial pressures of gas 
and there may be a substantial 
difference from that measured at 
1 atm.  pressure . There is also 
considerable uncertainty in the 
value of Henry ' s constant since no 
allowance was made for surface ESTIMATED ERROR: 
adsorption . 

oT/K = ± 0 . 0 5 ;  oH = ± 2 %  

REFERENCES : 

PB-F* 



148 Alkanes 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; f 7 4 - 9 8-6 J  

( 2 )  Octane ; c8H1 8 ; [ 1 1 1-6 5-9 ] 

VARIABLES : 

T/K : 2 9 8 . 15 
P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Thomsen , E . S . ; Gj aldbaek , J . C .  
Acta Chern . Scand. 19 6 3 ,  1 7 ,  1 3 4 -1 3 8 . 

PREPARED BY : 

E . S .  Thomsen , W .  Hayduk 

T/K Ostwald Coefficient 2 

L/cm 3 cm- 3 
Bunsen Coeffic ient 1 

a/cm 3 ( STP ) cm-· 3 atm- 1 
Mole Fraction 2 

2 9 8 . 15 1 9 . 8 6 1 8 . 1  0 . 11 9 1  

1 0riginal data . 
2Calculated by compiler s using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The method utilizes a combined glass 
manometer and bulb enclosed in an 
air thermostat which is shaken until 
equilibrium is established . Mercury 
is used for cal�brating the 
volumes and as the con fining liquid . 
Details in re ference 1 .  

The absorbed gas volume is calcula
ted from the initial dry gas , and 
final solvent vapor-saturated gas 
volume . The amount of solvent is 
determined by measuring the mass of 
mercury displaced . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phillips Petroleum Co.  
Specified as research grade 
and GC analysis indicated 
0 . 1  per cent air and 0 . 0 3 per 
cent ethane impurities 

2 .  British Drug House . Fractiona
tion yielded boiling range of 
0 . 02 K .  Estimated about 1 per 
cent impurity . 

ESTIMATED ERROR: 

c T/K = 0 . 0 5 
c:r: 1 :r:1 = o . ol5  

REFERENCES : 

1 .  Gj aldbaek , J . C .  
A c ta Chern . Scand. 1 9 5 2 , 6 ,  62 3 .  



Alkanes 

COMPONENTS : ORIGINAL MEAS UREMENTS : 

{ 1 )  Propane ; C 3 H8 ; [ 74 - 9 8 - 6 ]  Jado t ,  R .  

( 2 )  Nonane ; C g H2 0 ;  [ 11 1 - 8 4 - 2 ]  J .  Chim. Phys . 1 9 7 2, 6 9 ,  1 0 3 6-40  

or 
Decane;  C 1 o H 2 2 1 [ 124-18-5 ]  

VARIABLES : 

T/K : 2 9 8 . 15 
P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constant , 
H/atm 

PREPARED BY : 

C . L .  Young 

Mole fraction+ 
at partial pressure 
of 101 . 3  kPa , xC 3 H8  

Nonane ; C g H 2 0 ;  [ 111-84-2 ]  

29 8 . 1 5 7 . 5 6 6  0 . 1 3 2 2  

Decane ; C 1 o H 2 2 ; [ 124-18-5 ]  

29 8 . 1 5 7 . 0 5 8  0 . 1417  

+ Calculated by compiler assuming x = C 3 H a  1/H 

#fiHoo 
/cal mol- 1  
(/J mol- 1 ) 

2 6 0  ( 1 0 8 8 )  

270  ( 11 3 0 )  

# Excess partial molar enthalpy of  solution at infinite dilution . 

AUXI L IARY INFOR}�TION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATE RIALS : 

The conventional gas chromatographic 
technique was used . The carrier 
gas was helium.  The value of Henry ' s  
law constant was calculated from the No details given . 
retention time . The value applies to 
very low partial pressures of gas and 
there may be a substantial difference 
from that measured at 1 atm . pressure 
There is also considerable uncertain-
ty in the value of Henry ' s  constant 
since no allowance was made for 
surface adsorption .  ESTIMATED ERROR: 

oT/K = ± 0 . 0 5 ; o H= ± 2 %  

REFERENCES : 

1 49 



1 50 Alkanes 

COMPONENTS : 

( 1 )  Propane ; C 3 H 6 ; [ 74 - 9 8 - 6 ]  
( 2 )  Decane ; C 1 o H 2 2 ; [ 12 4-18-5 ] 

VARIABLES : 

T/K : 26 8 . 2- 2 9 8 . 2  
P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App Z .  Che rn .  Bioteahn o Z .  

19 7 3 , 2 3 , 1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 1 0 1 . 3  kPa 

T/K 

2 6 8 . 2  
2 7 3 . 2  
2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 9 8 . 2  

Mole ratio 

0 . 3 5 5  
0 . 322  
0 . 30 3  
0 . 2 8 7  
0 . 2 6 6  
0 . 2 5 8  

# calculated by compiler . 

Mole fraction of propane# 

0 . 26 2  
0 . 2 4 4  
0 . 2 3 3  
0 . 22 3  
0 . 2 10 
0 . 2 0 5  

AUXILI ARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pres sure measured using 
a manometer assembly . The amount 
of absorbed gas was estimabed by 
weighing . The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURI TY OF MATERI ALS : 

No details given except that 
"all  compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Che rn .  Biote ahno Z .  

1972 1 2 2 1  62 3 .  



Alkanes 

COMPONENTS : 

( 1 )  Propane ; C 3 H a ;  [ 7 4 -98-6 ] 

[ 12 4 - 1 8 - 5 ]  

VARIABLES : 

T/K : 29 8 . 15 
P/kPa :  1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Monfort,  J .  P . ;  Arriaga , J .  L .  
Chem. Eng . Commun . 
1 9 8 0 , 7 ,  17-2 5 . 

P REPARED BY : 

C .  L .  Young 

* 
Hole fraction of propane 

T/K Henry ' s  Law Constant , H/atm 
at 101 . 3  kPa 

partial pressure 
.xC 3 H a  

2 98 . 15 8 . 02 0 . 12 5  

* 
Calculated by compiler assuming a linear relationship 
between pC 3 H 8  and .xC 3H 8  ( i . e . , .xC 3 H 8  ( 1  atm) = l/HC 3 H 8 ) .  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Chromatographic determination with 
exponential dilutor . Solvent 
saturated with gas . A stripping 
gas was slowly passed through the 
solution and the concentration of 
dissolved gas measured using gas 
chromatography . Details in source . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson sample , purity 9 9  per 
cent by mas s .  

2 .  Merck spectroscopic grade . 

ESTIMATED ERROR: 

o T/K = ± 0 . 0 3 ;  oH = ± 3 % .  

REFERENCES : 

1 51 



1 52 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 ) Propane ; C3H8 ; [ 74-9 8-6 ] Hayduk , W . ; Walter , E . B . ;  Simpson , P .  

( 2 )  Dodecane ; c12H26 ; [112 -40-3 J J .  Chern . Eng . Da ta 197 2 , 1 7 ,  
5 9 -6 1 .  

VARIABLES : PREPARED BY : 
T/K : 2 9 8 . 15-318 . 15 

P/kPa : 10 1 . 325 w .  Hayduk 

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1 
L/cm 3 cm- 3 a/cm 3 (STP ) cm- 3 atm- 1  ::r:1 

2 9 8 . 15 1 4 . 9 5  1 3 . 70 0 . 1 23  
30 8 . 15 1 2 . 2 4  10 . 85 0 . 101  
31 8 . 15 10 . 2 1  a .  7 7  0 . 08 3 1  

I Original data . 
2 Calculated by compi ler .  

The mole fraction solubility of the original data was used to determine 
the following equations for l:IG0 and ln ::r:1 and table of smoothed values : 

l:IG0/J mol- 1 = -RT ln ::r:1 = 6 9 . 32 8  T - 1 5 4 8 0  
ln ::r:1 = 1861 . 9/T - 8 . 3 3 8 7  

Std .  deviation for l:IG0 = 8 . 0  J mol- 1 ; Correlation coefficient = 0 . 99 9 9  

T/K l:IG0/J mol- 1  ::r:1 T/K l:IG0/J mol- 1 ::r:1 

2 9 8 . 15 5190  0 . 12 3  313 . 15 6 2 3 0  0 . 0 914 
303 . 15 5 5 3 6  0 . 111 31 8 . 15 6 5 7 6  0 . 0 8 3 2  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson C o .  Specified a s  
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas whi le purity 9 9 . 5  per cent . 
flowing as a thin film ,  a t  a 
constant rate , through an absorption 2 .  Canlab . Speci fied olefin-free 
spiral into a solution buret . A and of minimum purity 9 9 . 0  
constant solvent flow was obtained per cent . 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated .  
Dry gas was maintained a t  atmosphe-

ESTIMATED ERROR: ric pressure in a gas buret by 
mechanical ly raising the mercury oT/K = 0 . 1 
level in the buret at an adj ustable o::r:1 /::r:1 = 0 . 0 1 rate . The solubility was calculated 
from the constant s lope of volume 
of gas dissolved and volume of  REFERENCES : 
solvent inj ected.  

1 .  Clever , H .L . ; Battino , R . ; 
Degassing was accomplished using a Saylor , J . H . ;  Gross , P .M .  
two stage vacuum process described J .  Phy s . Chern . l9 71 61 ' by C lever et al . ( 1 )  • 1078 . 



Alkanes 1 53 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3H8 ; [ 74 -9 8-6 ] King , M . B . : Al-Naj j ar ,  H .  

( 2 )  Tetradecane ; c14H3 o : [ 62 9 -59-4 ] Ch ern . Eng . Sai . 1 9 7 7 , 3 2 ,  
124 1-12 46 . 

VARIABLES :  PREPARED BY : 
T/K : 30 3 . 15-3 4 3 . 15 

P/kPa : 101 . 3 2 5  w .  Hayduk , C . L .  Young 

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 2 Bunsen Coefficient 2 Mole Fraction 1 

L/cm3 cm- 3  a/cm 3 ( STP ) cm- 3 atm- 1  xl 

3 0 3 . 15 12 . 3 6 11 . 0 7 0 . 117 ( 0 . 1 1 7 )  3 
3 2 3 . 15 a .  n 7 . 3 0 0 . 0 8 1 7 ( 0 . 0 8 1 7 )  
3 4 3 . 15 6 . 4 7 5 . 10 0 . 05 9 6 ( 0 . 059 6 )  

10riginal data . 

2Calculated by compiler. 

3The mole fraction solubility of the original data was used to determine 
the following equations for L'IG0 and ln x1 and table of smoothed values : 

t:.Go /J mol- 1  = -RT ln x1 = 6 5 . 9 5 5  T - 14585 . 2  
ln xl 

= 1754 . 29/T - 7 . 9 330  Correlation coefficient = 0 . 9 9 9 9  

T/K L'IG0 /J raol- 1  x l T/K L'IG0/J mol- 1  xl 

3 0 3 . 15 5 4 0 8 . 4  0 . 1170 3 33 . 15 7 3 8 7 . 0  0 . 06 9 5  
3 13 . 15 6 06 8 . 0  0 . 09 7 2  3 4 3 . 15 8 0 4 6 . 6  0 . 05 9 6  
32 3 . 15 6 7 2 7 . 5  0 . 0817  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

The apparatus consists of a gas 1 .  Source not specified . 
burette , an absorption spiral , a Impurities not exceeding 0 . 6 % .  
degassing chamber ,  a solution 
pipette and a magnetic stirrer . 2 .  Source and purity not 
The solvent i s  degassed by spraying specified . 
into an evacuated chamber .  The 
solvent is then displaced by con-
tinuously injecting mercury , forcing 
the solvent into the absorption 
spiral which is also connected to 
the gas burette . Absorption takes ESTIMATED ERROR: 
place in the spiral whi le mixing oT/K = 0 . 1  is  provided in the solution pipette 
at the gas-liquid interface to oxl /x l = 0 . 0 1 3  ( authors) 
ensure that equilibrium is achieved . 
The volume of solution collected and 
and corresponding volume of dry gas REFERENCES : 

expel led from the gas burette are 
used in the calculation of solubi-
l ity . 



1 54 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3H8 ; [ 74-9 8-6 ] Hayduk , w . ; Walte r ,  E . B . ; Simpson , P .  

( 2 )  Hexadecane ; cl6H34 ; [ 54 4 - 76 - 3 ]  J .  Chern . Eng . Data 1972 , 1 7 ,  

5 9 -6 1 .  

VARIABLES : PREPARED BY : 
T/K : 29 8 . 15-318 . 15 

P/kPa : 101 . 3 25 w .  Hayduk 

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coeff.ic�ent2 Mole Fraction 1 

L/cm3 cm- 3 a./cm3 ( STP ) cm- 3 atm- 1 x1 

2 9 3 . 15  12 . 6 5 11 . 5 9 0 . 13 3  
3 0 8 . 15 1 0 . 25 9 . 09  0 . 109  
318 . 15 8 . 5 8  7 . 37 0 . 0 89 6  

1 Original data . 
2 Calculated by compi ler. 

The mole fraction solubility of the original data was used to determine 
the following equations for �G0 and ln x 1 and table of smoothed values : 

�G0/J mol- 1 = -RT ln x1 
= 6 9 . 05 3  T - 1 5 5 9 2  

ln x1 = 1 8 75 . 4/T - 8 . 3 0 5 6  
Std .  deviation for �G0  = 7 . 3  J mol- 1 ; Correlation coefficient = 0 . 9 9 9 9  

T/K �G0/J mol- 1  x 1 T/K �G0/J mol- 1  x1 

2 9 8 . 15 4 9 9 6  0 . 1 3 3  313 . 15 6 0 3 2  0 . 0 9 8 6  
3 0 3 . 15 5 3 4 2  0 . 12 0  318 . 15 6 3 7 7  0 . 0 8 9 7  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson C o .  Specified as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas whi le purity 9 9 . 5  per cent . 
flowing as a thin film ,  at a 
constant rate , through an absorption 2 .  Canlab . Specified olefin-free 
spiral into a solution bure t .  A and of minimum purity 9 9 . 0  per 
constant solvent f low was obtained cent . 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe-

ESTIMATED ERROR: ric pressure in a gas buret by 
mechanically raising the mercury o T/K = 0 . 1  
level in the buret at an adjustable ox1 /x1 

= 0 . 01 rate . The solubility was calculated 
from the constant s lope of volume 
of gas dissolved and volume of REFERENCES : 
solvent injected . 

1 .  Clever , H . L . ; Battino , R . ; 
Degassing was accomplished using a Saylor , J . H . ; Gross , P . M .  
two stage vacuum process described J .  Phy s .  Chern . 1 9 7 1 , 6 1 , by Clever et al . ( 1) • 1078 . 



Alkanes 

COMPONENTS : 

( 1 )  Propane : c3H8 : [ 74-9 8-6 ] 

( 2 )  Hexadecane : c 1 6H3 4 : C 5 4 4 - 76 - 3 ] 

VARIABLES :  

T/K : 2 9 8 . 15 
P/kPa :  101 . 3 25  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Hayduk , W . : Castaneda , R .  

Can . J .  Chern . Eng . 1 9 7 3 , 5 1 , 

353-35 8 .  

PREPARED BY : 

W .  Hayduk 

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1 

2 9 8 . 15 12 . 9 3  1 1 . 85 0 . 13 7 0  4 9 2 7 . 3  

1 Original data . 

2 Calculated by compiler. 

3 Calculated by compiler from the following equation : 

�G0/J mol- 1 = -RT ln x 1 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin fi lm ,  at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The soluti on at the end of 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Specified as 
instrument grade of minimum 
purity 9 9 . 5  per cent . 

2 .  Canlab . Speci fied minimum 
purity 9 9 . 0  per cent.  
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the spiral was considered saturated .  �������---------------------------i 
Dry gas was maintained at atrnosphe- ESTIMATED ERROR: 
ric pressure in a gas buret by 
mechanically raising the mercury oT/K = 0 . 1  
level in the buret at an adj ustable ox /x = 0 • 0 1  rate . The solubi lity was calculated 1 1 
from the constant slope of  volume �==���-------------------------------i 
of gas dissolved and volume of REFERENCES : 

solvent injected .  

Degassing was accomplished using a 
two stage vacuum process described 
by C lever et al . ( 1 ) . 

1 .  Clever , H . L . : Battino , R . : 
Saylor , J . H . :  Gross ,  P . M .  
J .  Phy s .  Chern . 1 9 71 , 6 1 , 
1 0 7 8 . 



1 56 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3H8 ; [ 74-98-6 ] King , M . B . ; Al-Na j j ar ,  H .  

( 2 )  Hexadecane ; c16H3 4 1 [ 54 4-76 -3 ] Chern . Eng . Sci .  1 9 7 7 , 3 2 ,  
124 1-12 4 6 . 

VARIABLES :  PREPARED BY : 
T/K : 3 0 3 . 15-3 4 3 . 15 H .  Hayduk , C . L .  Young 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient2 Bunsen Coefficient2 Mole Fraction 1 

L/cm 3 cm- 3  a/cm3 ( STP ) cm- 3 atm- 1 xl 

3 0 3 . 15  11 . 86 1 0 . 6 2 0 . 12 5  ( 0 . 12 4 6 )  3 
3 2 3 . 15 8 . 2 5 6 . 9 1 0 . 0 8 6 5 ( 0 . 0 8 7 1 )  
3 4 3 . 15 6 . 06 4 .  7 7  0 . 06 2 5 ( 0 . 06 2 3 )  

1 0riginal data . 

2Calculated by compiler. 

3The mole fraction solubility of the original data was used to determine 
the fol lowing equations for �Go and ln x1 and table of smoothed value s :  

�Go/J mol- 1  = -RT ln xl = 4 6 . 5 12 T ln T - 2 4 8 . 4 6  T 
ln xl = 2 9 . 8 8 3  - 5 . 59 4 1  ln T, Correlation coe fficient = 0 . 9 9 9 8  

T/K �Go/J rnol- 1  xl T/K �G0/J mol- 1 xl 

30 3 . 15 5 2 4 9 . 8  0 . 12 4 6  3 3 3 . 15 7 2 3 1 . 7  0 . 0 7 3 5  
3 1 3 . 15 5 8 9 5 . 9  0 . 10 3 9  3 4 3 . 15 7 9 2 0 . 9  0 . 06 2 3  
3 2 3 . 15 6 5 5 6 . 6  0 . 0 8 7 1  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

The apparatus consists of a gas 1 .  Source not specified . 
burette , an absorption spiral , a Impurities not exceeding 0 . 6% .  
degassing chamber ,  a solution 
pipette and a magnetic stirrer . 2 .  Source and purity not 
The solvent is degassed by spraying specified . 
into an evacuated chamber .  The 
solvent is then displaced by con-
tinuously inj ecting mercury , forcing 
the solvent into the absorption 
spiral w�ich is also connected to 
the gas burette . Absorption takes 
place in the spiral whi le mixing ESTIMATED ERROR: 

is  provided in the solution p ipette oT/K = 0 . 1  
at the gas-liquid interface to oxl /xl = 0 . 01 3  ( authors)  ensure that equilibrium is  achieved . 
The volume of solution collected 
and corresponding volume of dry gas REFERENCES : 
expel led from the gas burette are 
used in the calculation of solubi -
lity . 



Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] Chappelow , C . C . ; Prausnitz , J . M .  

( 2 )  Hexadecane ; c16H34 ; [ 5 44-76-3 ] A . I . Ch . E . J . 1974 , 2 0 , 1 0 9 7-1104 . 

VARIABLES :  PREPARED BY : 
T/K : 300-475  

P/kPa : 101 . 325  C . L .  Young 

EXPERIMENTAL VALUES : 
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T/K Henry ' s  Constanta 
H /atm 

Mole fractionb of 
at 1 atm . partial 
pressure , :x: 

propane 

C3H8 

3 0 0  8 . 34 0 . 12 0  

3 2 5  12 . 9  0 . 0 7 7 5  

3 5 0  18 . 6  0 . 05 3 8  

3 7 5  2 5 . 4  0 . 0 3 9 4  

4 0 0  3 3 . 2  0 . 0 3 0 1  

4 2 5  4 1 . 6  0 . 0 2 4 0  

4 5 0  50 . 1  0 . 0 2 0 0  

4 7 5  58 . 4  0 . 0 1 7 1  

a Authors stated measurements were made a t  several pressures and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear relationship between mole 
fraction and pre ssure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus simi lar to 
that descrived by Dymond and 
Hildebrand ( 1 ) . Pressure measured 
with a nul l  detector and precision 
gauge . Detai ls in ref .  ( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed , no other details 
give n .  

ESTIMATED ERROR: 

o T/I< = 

REFERENCES : 

± 0 . 1 ;  o:x:C H 3 8 
± 1 %  

1 .  Dymond ,  J . ; Hi ldebrand , J . H .  
Ind . Eng . Chern . Fundarn . 1 9 6 7 , 
6 ,  130 . 

2 .  Cukor , P . M . ; Prausnitz , J . M .  
Ind . Eng . Chern . Fundarn . 1971 , 
1 0 ,  6 3 8 .  



1 58 Alkanes 

COMPONENTS : 

( 2 ) Hexadecane ; C
1 6 H

3 � ; [ 5 4 4 - 76- 3 )  
or 
Heptadecane ; C 1 7H 3 6 ; [ 6 2 9-78-7 ) 

VARIABLES : 

T/K : 298 . 2 , 32 3 . 2  
P/kPa :  10 1 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Lenoir , J-Y . ; Renault,  P . ; Renon , H .  

J .  Chern . Eng . Da ta , 1 9 7 1 ,  1 6 ,  340-2  

PREPARED BY : 

c .  L .  Young 

T/K Henry ' s  constant Mole ' fraction at 1 atm* 
HC 3 H /atm xC 3 H 9  

Hexadecane ; c 1 s H 3 � ; [ 5 4 4 - 7 6- 3 ]  

2 9 8 . 2  7 . 41 0 . 135  

Heptadecane ; c i 7H 3 s ; [ 62 9 - 7 8 - 7 ]  

3 2 3 . 2  12 . 5  0 . 08 0  

* Calculated by compiler assuming a l inear function of p vs xc H , 
) I C 3H 8 3 8 i . e . , xC H ( 1  a tm = 1 HC H 3 8 3 8 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm . pres sure . There is also 
cons iderable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its possible existence was 
noted . 

SOURCE AND PURI TY OF MATERIALS : 

( 1 )  L ' Air Liquide sample , minimum 
purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample , purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

o T/K = ±0 . 1 ; oB/atm = ±6 % 
(estimated by compiler ) .  

REFERENCES : 
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COMPONENTS : ORIGINAL MEAS UREMENTS : 

Propane ;  C 3 H a : [ 74 - 9 8 - 6 ]  Richon , D . ; Renon , H .  ( 1 )  

( 2 ) Hexadecane ; C 1 s H 3 4 ; 
or 

[ 5 4 4 - 7 6 - 3 ]  J . Chem . Eng . Da ta 1 9 8 0 ,  2 5 ,  59-60 . 

Octadecane ; C 1 a H 3 a i [ 5 9 3 - 4 5 - 3 ]  

VARIABLES : PREPARED BY : 
T/K : 

P/kPa :  
2 9 8 . 15 ,  3 2 3 . 15 
101 . 3  

EXPERIMENTAL VALUES : 

C . L .  Young 

T/K 
Limiting value of 

Henry ' s  constant , 
Mole fraction of 

propane , * 

2 9 8 . 15 

3 2 3 . 15 

Hoo /atm 

Hexadecane 
7 . 4 5  

Octadecane 
1 1 . 3  

.:�:C 3H a  

0 . 1 34  

0 . 0 8 8 5  

* Calculated by compiler assuming mole fraction is a linear 
function of pressure up to 1 atm .  

AUXILI ARY INFORHATION 

METHOD 'APPARATUS /PROCEDURE : 

Inert gas stripping plus gas 
chromatographic method . Details 
given in ref .  ( 1 ) . Method based 
on pass ing constant stream of inert 
gas through dis solved gas-solvent 
mixture and periodically injecting 
mixture into gas chromatograph . 
Henry ' s  law constant determined 
from variation of gas peak area 
with time . 

SOURCE AND PURI TY OF MATE RIALS : 

1 .  L ' Air LiquidP. sample , purity 
9 9 . 5  mole per cent . 

2 .  Hexadecane was a Merck sample , 
Octadecane was a Fluka sample , 
both had purities of not less 
than 9 9  mole per cent . 

ESTIMATED ERROR: 

o T/K = ± o . o 5 :  o.:�:c 3H a  = ± 4 %  
( estimated b y  compi ler) . 

REFERENCES : 

1 .  Leroi , J .  C . ; Masson , J .  C . ;  
Renon , H . ;  Fabries , J .  F . ;  
Sannier , H .  Ind .  En g .  Chem . 

Proce ss . Des . Deve !op . 1 9 7 7 , 1 6 ,  

1 3 9 . 



1 60 Alkanes 

COMPONENTS : 

( 1) Propane ; C 3 H e ; [ 74 - 9 8 - 6 ]  
( 2 ) 2 , 2 , 4 , 4 , 6 , 8 , 8-Heptamethyl nonane ; 

c 1 6 H 3 � ;  [ 4 3 9 0-04-9 1  

ORIGINAL MEASUREMENTS : 

Richon , D . ; Renon , H .  

J . Chern . Eng . Da ta 1 9 8 0 , 2 5 ,  59-60 . 

VARIABLES :  PREPARED BY : 
T/K : 29 8 . 15 

P/kPa :  101 . 3  C .  L .  Young 

EXPERIMENTAL VALUES : 

T/K Limiting value of Henry ' s  constant , H00/atm 

29 8 . 15 2 . 01 

AUXI LI ARY INFORNATION 

METHOD 'APPARATUS /PROCEDURE : 

Inert gas stripping plus gas 
chromatographic method . Details 
given in ref . ( 1 ) . Method based 
on passing constant stream of inert 
gas through dissolved gas-solvent 
mixture and periodically inj ecting 
mixture into gas chromatograph . 
Henry ' s  law constant determined 
from variation of gas peak area 
with time . 

SOURCE AND PURITY OF NATERI ALS : 

1 .  L ' Air Liquide sample , purity 
9 9 . 5  mole per cent . 

2 .  Sigma sample , purity not less 
than 99 mole per cent . 

ESTINATED ERROR: 

oT/K = ± 0 . 0 5 ; OH00 
= ± 4 %  

(estimated by compiler) . 

REFERENCES : 

1 .  Lero i ,  J .  C . ;  Masson , J .  C . ;  
Renon , H . ; Fabries , J .  F . ;  
Sannier , H .  Ind . Eng . C h ern .  

Proaess . Des . Deve lop . 1 9 7 7 , 1 6 ,  

1 3 9 . 



COMPONENTS : 

( 1 )  Propane ; C 3H 8 ; [ 7 4 - 9 8- 6 ]  

Alkanes 

ORIGINAL MEASUREMENTS : 

Ng . S . ; Harris , H . G . ; Prausnitz , 
J . M .  

16 1  

( 2 )  Octadecane ; c l  a H 3 B ;  
[ 59 3- 4 5- 3 ]  J .  Che rn .  Eng .  Dat a .  1 96 9 ,  1 4 , 4 82-3 . 

VARIABLES : 
T/K : 3 0 8 . 2-4 2 3 . 2  

P/kPa :  101 . 325  

PREPARED BY : 

EXPERIMENTAL VALUES : 

T/K 

30 8 . 2  
32 3 . 2  
3 4 3 . 2  
3 6 3 . 2  
37 3 . 2  
42 3 . 2  

Henry ' s  Constant , 
H /atm.  

8 . 0  
10 . 7  
1 5 . 1  
20 . 6  
2 3 . 1  
3 9 . 2  

C . L .  Young 

Mole fraction+ 
of propane in 
liquid , xC 3H 8  

0 . 12 5  
0 . 0 9 3 5  
0 . 0 6 6 2  
0 . 04 8 5  
0 . 0 4 3 3  
0 . 0 2 5 5  

+ At 1 atmosphere partial pressure , calculated by compiler 
assuming mole fraction equals l/H . 

AUXILIARY I N FO RMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERI ALS : 

Gas chromatographic method . Solvent 1 .  
supported on Chromosorb P in 6m 
column . Gas injected as sample , 
helium used as carrier gas . Henry ' s  2 .  
law constant calculated from know-
ledge of retention time and flow 
rate . 

Matheson sample , purity greater 
than 99 mole per cent . 

Matheson , Coleman and Bell 
sample , m . p t .  27-2 8 . 5°C . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  oH/atm = ± 5 % . 

REFERENCES : 



1 62 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c3H8 ; [ 74 - 9 8 -6 ] Chappelow , C . C . ; Prausnitz , J . M .  

( 2 )  Eicosane ; c 20H42 ; [ 112-9 5 - 8 ]  A . I . Ch . E. J . 1974 , 2 0 , 1 0 9 7-1104 . 

VARIABLES :  PREPARED BY : 
T/K : 325-475  

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES :  

T/K 

3 2 5  

350  

375  

4 0 0  

4 2 5  

4 5 0  

4 7 5  

C . L .  Young 

Henry ' s  Constanta 
H/atm 

12 . 7  

1 8 . 3  

25 . 6  

3 4 . 1  

4 3 . 1  

52 . 0  

6 0 . 3  

Mole fractionb of 
at 1 atm . partial 
pre ssure , x C3H8 

0 . 07 8 7  

0 . 0 54 6  

0 . 0 3 9 1  

0 . 0 2 9 3  

0 . 0 2 3 2  

0 . 0 192  

0 . 0 1 6 6  

propane 

a Authors stated measurements were made at several pressure s and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compi ler assuming linear relationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Volumetric apparatus s imi lar to Solvent degassed ; no other details 
that described by Dymond and given.  
Hi ldebrand ( 1 ) . Pressure measured 
with a null detector and preci sion 
gauge . Detai ls in ref .  ( 2 ) . 

ESTIMATED ERROR: 

o T/K = 

REFERENCES : 

± 0 . 1 ;  o:r:C H 3 8 
± 1 %  

1 .  Dymond , J . ; Hi ldebrand , J . H .  
Ind. Eng . Che rn .  Fundarn . 1967 , 
6 ,  1 30 . 

2 .  Cukor , P . M . ; Prausnitz , J . M. 
Ind. Eng . Chern . Fundarn . 1 9 7 1 , 
1 0 ,  6 3 8 .  



Alkanes 1 63 

COMPONENTS : 

[ 7 4 - 9 8- 6 ]  

[ 112-9 5- 8 ]  

VARIABLES : 

T/K : 3 2 3 . 2-4 1 3 . 2  
P/kPa :  1 0 1 . 325  

EXPERIMENTAL VALUES : 

T/K 

32 3 . 2  
3 4 3 . 2  
37 3 . 2  
3 9 3 . 2  
4 13 . 2  

Henry ' s  Constant , 
H /atm 

10 . 6  
14 . 9  
22 . 9  
28 . 9  
36 . 3  

ORIGINAL MEASUREMENTS : 

Ng . S . ; Harris , H . G . , Prausnitz , J . M .  

J .  Chern . Eng . Da ta , 19 6 9 ,  1 4 , 4 8 2 - 3 . 

P REPARED BY : 

c .  L .  Young 

* 

Mole fraction of propane 
in liquid , x 

0 . 0 9 4 3  
0 . 0 6 7 1  
0 . 04 3 7  
0 . 0 3 4 6  
0 . 02 7 5  

c 3 H e 

* At 1 atmosphere partial pressure , calculated by compiler assuming 
mole fraction equals 1/H . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas chromatographic method . Solvent 
supported on Chromosorb P in 6 m 
column . Gas inj ected as sample , 
helium used as carrier gas . Henry ' s  
law constant c laculated from 
knowledge of retention time and flow 
rate . 

SOURCE AND PURITY OF MATERI ALS : 

1 .  Matheson sample ,  purity greater 
than 99 mole per cent . 

2 .  Matheson , Coleman and Bell 
sample , m . pt . 35-36 . 5oc .  

ESTIMATED ERROR: 

o T/K = ±O . l ;  oH/atm = ±5% 

REFERENCES : 



1 64 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3 H8 ; [ 7 4 - 9 8 - 6 ]  Ng , S . ; Harris , H . G . ; Prausnitz , J . M .  

[ 6 29-97-0 ] J .  Chem . Eng . Data,  1 96 9 , 1 4 , 4 82-3 . 

VARIABLES :  PREPARED BY : 
T/K : 3 3 3 . 2 -473 . 2  

P/kPa : 101 . 325  

EXPERIMENTAL VALUES : 

T/K 

3 3 3 . 2  
3 8 3 . 2  
40 8 . 2  
4 3 3 . 2  
4 5 3 . 2  
4 7 3 . 2  

Henry ' s  Constant,  H 
H/atm 

12 . 3  
24 . 9  
33 . 6  
4 4 . 0  
4 8 . 9  
6 0 . 5  

C .  L .  Young 

* 

Mole fraction of propane 
in liquid , xC 3 H8 

0 . 0 8 1 3  
0 . 04 0 2  
0 . 02 9 8  
0 . 0227  
0 . 0204  
0 . 0 165  

* At 1 atmosphere partial pressure , calculated by  compiler assuming 
mole fraction equals 1/H. 

AUXI LIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Gas chromatographic method . Solvent 
supported on Chromosorb P in 6 m 
column . Gas inj ected as sample , 
helium used as carried gas . Henry ' s  
law constant calculated from 
knowledge of retention time and flow 
rate.  

SOURCE AND PURITY O F  MATERIALS : 

1 .  Metheson sample ; purity greater 
than 99 mole per cent . 

2 .  Matheson , Coleman and Bell 
sample , m . pt .  4 3-45oc .  

ESTIMATED ERROR: 

o T/K = �0 . 1 ;  o H/atm = �5%  

REFERENCES : 



COMPONENTS : 

{ 1 )  Propane ; c 3H8 ; [ 7 4-9 8-6 ] 

{ 2 )  2 , 6 , 1 0 , 15 , 19 , 2 3-Hexamethyl
tetracosane , 

Alkanes 

ORIGINAL MEASUREMENTS : 

Chappe low , C . C . ; Prausnitz , J . M .  

A . I . Ch . E . J . 1 9 7 4 , 2 0 , 109 7-11 04 . 

{ squalane ) ; c30H6 2 ; [ 111-01-3 ] 

VARIABLES :  PREPARED BY : 
T/K : 300-475  

P/kPa : 101 . 325  C . L .  Young 

EXPERIMENTAL VALUES : 

1 65 

T/K Henry ' s  Constanta 
H/atm 

Mole fractionb of 
at 1 atm . partial 
pres sure , x 

propane 

3 0 0  

3 2 5  

350  

3 7 5  

4 0 0  

4 2 5  

4 5 0  

4 7 5  

5 . 6 6  

8 . 8 3  

1 3 . 0  

17 . 9  

2 3 . 5  

2 9 . 6  

35 . 9  

4 1 . 7  

C3H8 

0 . 17 7  

0 . 1 13  

0 . 0 7 6 9  

0 . 05 5 9  

0 . 04 2 6  

0 . 0 3 3 8  

0 . 0 2 7 9  

0 . 0 2 4 0  

a Authors stated measurements were made a t  several pressures and values 
of solubility used were all wi thin the Henry ' s  law region . 

b calculated by compi ler assuming linear re lationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Volumetric apparatus similar to 
that described by Dymond and 
Hildebrand { 1 ) . Pressure 
measured with a null detector 
and precision gauge . Detai ls 
in ref .  { 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degasse d ;  no other details  
given . 

ESTIMATED ERROR: 

cST/K = ± 0 . 1 ;  c5xc H 3 8 

REFERENCES : 

± 1% 

1 .  Dymond , J . ; Hildebrand , J . H .  
Ind . Eng . Chern . Fundarn . 1 9 6 7 , 
6 ,  1 3 0 . 

2 .  Cukor , P .M . ; Prausnitz , J . M .  
Ind . Eng . Chern . Fu ndarn . 1971 , 
1 0 , 6 3 8 .  



1 66 Alkanes 

COMPONENTS : 

(1 ) Propane ; C 3H 8 ; [ 7 4-9 8-6 ] 
( 2 )  Hexadecane ; c16H3 4 : [ 5 44-76 - 3 ] 

Octacosane ; c28H5 8 : [ 6 30-02-4 ] 
Hexatriacontane ; c 36H7 4 ; 
[ 6 30-06 - 8 ]  

VARIABLES :  

T/K : 29 8 . 2-413 . 2  
P1/kPa :  1 0 1 . 325  

EXPERIMENTAL VALUES : 

T/K 

29 8 . 2  
3 1 3 . 2  
328 . 2  

35 3 . 2 
373 . 2  
3 9 3 . 2  

Henry ' s  law 
constant , 

H/atm 

Hexadecane ; C 1 s H 3 � : 
7 . 9 9 

10 . 1  
1 3 . 4  

Octacosane ; C 2 a H s a :  
15 . 4  
1 9 . 3  
2 4 . 7  

ORIGINAL MEASUREMENTS : 

Lin , P .  J . ; Parche r ,  J .  F .  

J .  Chroma tog . Sai . 

1982 , 2 0 , 3 3- 3 8 .  

PREPARED BY : 

c .  L .  Young 

Mole fraction at a partial 
pressure of 1 atmosphere 

XC 3 H e  

[ 5 4 4 - 7 6 - 3 ]  
0 . 125  
0 . 0 9 9 0  
0 . 0 7 4 6  

[ 6 30-02-4 ] 
0 . 0 6 4 9  
0 . 0 5 1 8  
0 . 0 4 0 5  

Hexatriacontane ; C 3 s H 7 � ; [ 6 30-06 - 8 ]  
35 3 . 2  
373 . 2  
3 9 3 . 2  
4 1 3 . 2  

12 . 7  
16 . 5  
2 1  
2 5 . 7  

0 . 0 7 8 7  
0 . 0 6 0 6  
0 . 0 476  
0 . 0 3 8 9  

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Henry ' s  law constant determined 
from retention volume of gas on 
a chromatographic column . Helium 
was used as a carrier gas and a 
mass spectrometer was used as a 
detector . The measured Henry ' s  
law constants were independent of 
sample size , f low rate and composi
tion of inj ected sample . The dead 
volume was determined by two 
independent methods and the values 
agreed within experimental error . 

SOURCE AND PURI TY OF MATERIALS : 

No details given . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  OXC 3 H a  = ± 5 %  

( estimated by compiler) . 
REFERENCES : 



Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( l )  Butane ; C �H 1 0 ; [ 1 0 6 - 9 7 - 8 ]  Jadot,  R .  

( 2 ) Pentane ; C s H t  2 ;  [ 10 9 - 6 6 - 0 ]  
or 

J. Chi m .  Phy s . 1972 , 6 9 , 1 0 3 6 - 4 0  

Hexane ; C s H 1 � ; [ 110-54-3 ] 

VARIABLES : P REPARED BY : 
T/K : 2 9 8 . 15 

P/kPa :  101 . 3  
C . L .  Young 

EXPERIMENTAL VALUES : 

T/K Mole fraction+ Henry ' s  Law Constant ,  
Hjatm at partial pressure 

of 101 . 3  kPa , XC H � I o 

Pentane ; C 5 H 1 2 ;  [ 10 9 - 6 6 - 0 ]  

2 98 . 15 2 . 594  0 . 3 8 5 8  

Hexane ; C s H 1 � ; [ 1 10-54- 3 ]  

2 9 8 . 1 5  2 . 524  0 . 3 9 6 2  

+ Calculated b y  compiler assuming xc H = 1/H . � I 0 

#t:.Hoo 
/cal mol- 1 
(/J mol- 1 )  

1 5 0  ( 6 2 8 )  

# Excess partial molar enthalpy of solution at  infinite dilution . 

AUXI LIARY INFORNATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF NATERIALS : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium. The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies No details given . 
to very low partial pressures of  
gas and there may be  a substantial 
difference from that measured at 
1 atm .  pressure . There is also 
considerable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface 
adsorption .  ESTINATED ERROR: 

oT/K = ± 0 . 0 5 ;  oH = ± 2% 

REFERENCES : 

1 67 



1 68 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; c4H10 ; [ 106-9 7- 8 ]  

( 2 )  Hexane ; c6H14 ; [ 110- 5 4- 3 ]  

VARIABLES : 
T/K : 278 . 15-3 2 3 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

Hayduk , w . , Castaneda , R .  

Can . J .  Chern . 19 7 3 ,  51 , 
353-35 8 .  

PREPARED BY : 

w .  Hayduk 

T/K Ostwald Coefficient 1 Bunsen Coefficient 2 Mole Fraction 1 

L/cm 3 cm- 3 a/cm 3 ( STP ) cm ... 3 atm- 1 x l 

2 7 8 . 15 4 8 0 . 3  4 71 . 7  0 . 73 7  ( 0 .  7 3 2 )  3 
2 9 8 . 15 113 . 4  1 0 3 . 9  0 . 3 86  ( 0 . 3 9 0 )  
32 3 . 15 4 7 . 4  40 . 1  0 . 19 9  ( 0 . 19 8 )  

1 Original data . 
2 Calculated by compi ler. 
3 The mole fraction solubility of the original data was used to determine 

the following equations for �G0 and ln :x:1 and table of smoothed values : 
�G0/J mol- l = -RT ln :x:1 = 80 . 6 52  T - 21713 

ln x1 = 2611 . 6/T - 9 . 70 0 7  
Std . deviation for � G 0  = 22 . 9  J mol - 1 ; Correlation coefficient = 0 . 9 9 9 9  

T/K �G0/J mol- 1 xl T/K �G 0/J mol- 1 xl 

278 . 1 5 7 2 0 . 2  0 . 7 3 2  30 3 . 15 2 7 3 7  0 . 3 38 
2 8 3 . 15 1124  0 . 6 2 1  3 13 . 15 3 5 4 3  0 . 256  
293 . 15 1 9 3 0  0 . 4 5 3  3 2 3 . 15 4 3 5 0  0 . 1 9 8  
2 9 8 . 15 2 3 3 3  0 . 3 9 0  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volume tric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The so lution at the end of 
the spiral was considered saturated . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Speci fied as 
instrument grade of minimum 
purity 9 9 . 5  per cent . 

2 .  Canlab . Speci fied minimum 
purity 99 . 0  per cent . 

Dry gas was maintained at a tmosphe- r.E:-:S:-:T:-:I::-MA:-:-::T':'E::-D-:E::R:-:R:-:O�R-:---------------1 
ric pressure in a gas buret by 
mechanically raising the mercury oT/K = 0 . 1  
leve l in the buret at an adjustable 
rate . The solubi lity was calculated o:x:l /xl = 0 · 0 1 
from the constant s lope of volume 
of gas dissolved and volume of 
solvent injected . 

Degassing was accomplished using a 
two stage vacuum process described 
by Clever et a l .  ( 1 ) . 

REFERENCES : 

1 .  Clever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gross , P .M .  
J .  Phy s . Chern . 1971 , 6 1 , 
10 7 8 . 



Alkanes 

COMPONENTS : 

( 1 )  Butane ; c4H1 0 ; [ 106-97-8 ] 

( 2 )  Hexane ; c6H14 ; [ 110-54 - 3 ] 

VARIABLES : 

T/K : 2 8 8 . 15 
P/kPa : 7 . 9 7 - 8 . 11 

EXPERIMENTAL VALUES : 

T/K 

15 . 0  2 8 8 . 15 

Ostwald 
Coe f ficient 1 

L/cm3 cm- 3  

14 2 . 1  

ORIGINAL MEASUREMENTS : 

Tilquin , B . ;  Decanniere , L . ; 
Fontaine , R . ; Claes , P .  
A n n .  Soc .  Sc . Brux e Z Z e s  (Be lgium) 
196 7 ,  8 1 , 19 1-19 9 . 

PREPARED BY : 

W .  Hayduk 

Mole fraction 2 
/xl 

0 . 44 1  

Henry ' s  
constant 2 

H/atm 

2 . 267  

10riginal data at  low pressure reported as a distribution coefficient; 
i f  Henry ' s  law and ideal gas law apply , the distribution coe fficient 
is equivalent to the Ostwald coe fficient as shown here . 

2Calculated by compiler for a gas partial pressure of 101 . 32 5  kPa 
assuming that Henry ' s  law and ideal gas law apply . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

An all glass apparatus was used at 
a very low gas partial pressure . 
It contained a replaceable degas
sed solvent ampule equipped wi th 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source not given ; minimum 
purity specified as 9 9 . 0  
mole per cent . 

2 .  Fluka pure grade ; minimum 
purity specified as 9 9 . 0  
mole per cent . 

ESTIMATED ERROR: 

1 69 

a breakable point which could be 
broken by means of a magnetically 
activated plunger . The quantity of 
gas fed into the system was deter
mined by measuring the pressure 
change in a known volume . The 
quantity of liquid was measured by 
weight . The pressure change was 
observed after the solvent was 
release d .  

T/K = 0 OS · ( e stimated by compiler) 

Experimental detai ls are described 
by Rzad and Claes ( l ) . 

ox l /xl = 0 . 0 1  

REFERENCES : 

1 .  Rzad , S . ; Claes , P .  
Bu Z Z . Soc . Chim . B e lg e s , 196 4 ,  
7 3 , 6 8 9 . 



1 70 Alkanes 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 106-97- 8 ]  

( 2 )  2 , 2 ' -Dimethylbutane 
(Nee-hexane ) ;  c6H14 ; [ 7 5-83-2 ] 

VARIABLES : 

T/K : 2 8 8 . 15 
P/kPa : 3 . 6 8 - 3 . 7 1 

EXPERIMENTAL VALUES : 

t/°C T/K Ostwald 
coefficient 1 

L -- ---

15 . 0  2 8 8 . 15 7 0 . 4  

ORIGINAL MEASUREMENTS : 

Ti lquin , B . ; Decanniere , L . ; 
Fontaine , R . ; Claes , P .  
Ann . Soc . Sc . Bru:x:e Z Z e e  (Be Zgium) 
19 67 , 8 1 , 191-19 9 . 

PREPARED BY : 

Vl .  Hayduk 

Mole Fraction 2 
- /:x: l 

0 . 2 9 0  

Henry ' s  
constant2 

H/atm 

3 . 4 4 8  

10riginal data a t  low pressure reported a s  a distribution coefficient ; 
i f  Henry ' s  law and ideal gas law apply , the distribution coefficient 
is equivalent to the Ostwald coefficient as shown here . 

2 Calculated by compiler for a gas partial pressure of 101 . 3 25 kPa 
as suming that Henry ' s  law and ideal gas law apply . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

An all glass apparatus was used at a 
very low gas part�al pressure . It 
contained a replaceable degassed 
solvent ampule equipped with a 
breakable point which could be 
broken by means of a magnetically 
act�vated plunger . The quantity of 
gas fed into the system was deter
mined by measuring the pre ssure 
change in a known volume . The 
quantity of liquid was measured by 
weight . The pressure change was 
observed after the solvent was 
released . 

Experimental detai ls are described 
by Rzad and Claes ( l ) . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source not give n ;  minimum 
purity speci fied as 9 9 . 0  
mole per cent . 

2 .  Fluka pure grade ; minimum 
purity speci fied as 9 9 . 0  
mole per cent . 

ESTIMATED ERROR: 

T/K = 0 • 05  (estimated by compiler) 
o:x:1

;:x: 1 = o . o 1  

REFERENCES : 

1 .  Rzad , S . ;  Claes , P .  
B u Z Z .  Soc . Chim . B e Z ge e , 1 9 6 4 , 
7 3 , 6 8 9 . 



COMPONENTS : 

( 1 )  Butane : c4H1 0 : [ 10 6 - 9 7- 8 ] 

( 2 ) Heptane : c7H16 : [ 14 2 - 8 2-5] 

VARIABLES : 
T/K : 2 7 8 . 15-323 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 

L/cm 3 cm- 3 

2 7 8 . 15 5 8 2  
2 9 8 . 15 118 . 2  
3 2 3 . 15 4 6 . 4  

1 Original data . 
2 Calculated by compiler . 

Alkanes 

ORIGINAL MEASUREMENTS : 

Hayduk , W . : Castaneda , R .  
Can .  J.  Chern . Eng . 1 9 7 3 , 5 1 , 
35 3-35 8 .  

PREPARED BY : 

W .  Hayduk 

Bunsen Coefficient 2 Mole Fraction 1 
a./cm 3 ( STP) cm- 3 atm- 1 xl 

5 7 2  0 . 79 4  ( 0 . 79 5 ) 3 
108 . 3  0 . 42 3  ( 0 . 4 23 ) 

3 9 . 2  0 . 214  ( 0 . 214 )  

17 1  

3 The mole fraction solubi lity of the original data was used to  determine 
the following equations for �G0 and ln x1 and table of smoothed values : 

�G0/J mol- 1 = -RT ln x1 = 80 . 21 3  T - 2 1 7 8 0  
l n  x1 = 2 6 19 . 7/T - 9 . 6 4 79 

Std . deviation for �G0 = 2 . 7  J mol- 1 : Corre lation coe fficient = 0 . 9 9 9 9  

T/K �G0/J mol- 1 xl T/K �G0/J mol- 1 xl 

2 7 8 . 15 5 3 1 . 6  0 . 7 9 5  30 3 . 15 2 5 3 7  0 . 36 6  
2 8 3 . 15 9 3 2 . 7  0 . 6 7 3  313 . 15 3 3 39  0 . 27 7  
2 9 3 . 15 1 7 3 5  0 . 49 1  32 3 . 15 4 141  0 . 214  
29 8 . 15 2136  0 . 4 2 3  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film, at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of  
the spiral was considered saturated . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Specified as 
instrument grade of  minimum 
purity 9 9 . 5  per cent . 

2 .  Canlab . Specified minimum 
purity 9 9 . 0  per cent . 

Dry gas was maintained at atmosphe- r.E�S�T�I�MA�TE�D�E�R�RO�R�:------------------------� 
ric pressure in a gas buret by 
mechanically rai sing the mercury oT/K = 0 . 1  
leve l in the buret at an adjustable I rate . The solubility was calculated oxl xl = 0 • 0 1  
from the constant s lope of volume 
of gas dissolved and volume of 
solvent injected . 

Degassing was accompli shed using a 
two stage vacuum process described 
by Clever et al . ( 1 )  • 

PB-G 

REFERENCES : 

1 .  Clever , H . L . : Battino , R . : 
Saylor , J . H . : Gross ,  P .M .  
J .  Phy s . Chern . 1 9 7 1 , 61 , 
1078 . 



172 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Jado t ,  R .  ( 1 )  Butane ; C � H 1 o ;  [ 106-97-8 ]  

( 2 ) Heptane ; C 7 H 1 s ;  [ 14 2- 8 2 - 5 ]  
or 

J. Chim . Phy s .  1 9 7 2 , 6 9 , 1 0 3 6 -4 0 .  

Octane ; C 9 H1 8 ; [ 111-65- 9 ]  

VARIABLES : 

T/K : 2 9 8 . 15 
P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constant,  
H/atm 

P REPARED BY : 

C . L .  Young 

Mole fraction+ 
at partial pressure 
of 101 . 3  kPa , xc �H 1 0 

Heptane ; C 7 H 1 s ; [ 14 2- 82- 5 ]  

29 8 . 1 5 2 . 28 0  0 . 4 3 8 6  

Octane ; C 8 H 1 8 ; [ 111-6 5- 9 ]  

29 8 . 15 2 . 21 0 . 4 52 

+ Calculated by compiler assuming xc H = l/H 
� 1 0 

#liH00 
/cal mol- 1 
(/J mol- 1 ) 

1 6 0  { 6 6 9 )  

1 8 0  { 7 5 3 )  

# Excess partial molar enthalpy o f  solution a t  infinite dilution . 

AUXILIARY INFORMATION 

METHOD !APPARATUS /PROCEDURE : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium . The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies 
to very low parti al pressures of  gas 
and there may be a substantial 
difference from that measured at 1 
atm. pressure . There is also 
considerable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface 
adsorption . 

SOURCE AND PURITY OF MATERIALS : 

No details given . 

ESTIMATED ERROR: 

o T/K = ± 0 . 05 ;  oH = ± 2 %  

REFERENCES . 



COMPONENTS : 

( 1 )  Butane � c
4

H
10 

� [ 10 6 -9 7- 8 J 

( 2 )  Octane � c8
H

1 8
� [ 111-6 5-9 ]  

VARIABLES : 
T/K : 2 7 8 . 15 -3 2 3 . 15 

P/kPa :  101 . 3 25  

EXPERIMENTAL VALUES : 

T/K Ostwald Coe fficient 1 
L/cm 3 cm- 3 

2 7 8 . 15 5 4 5  
2 9 8 . 15 1 10 . 3  
3 2 3 . 15 4 3 . 4  

1 Original data . 
2 Calculated by compiler. 

Alkanes 

ORIGINAL MEASUREMENTS : 

Hayduk , W . � Castaneda , R .  
Can .  J .  Chern . Eng . 1 9 7 3 , 5 1 , 

3 5 3-35 8 .  

PREPARED BY : 

W .  Hayduk 

Bunsen Coefficient2 Mole Fraction 1 

a/cm 3 ( STP) cm- 3 atm- 1 xl 

5 3 5  0 . 79 9  ( 0 . 80 1 )  3 
10 1 . 1  0 . 4 3 2  ( 0 . 4 3 0 )  

36 . 7  0 . 2 20  ( 0 . 2 2 0 )  

1 73 

3 The mole fraction solubi li ty of the original data was used to determine 
the following equations for �G0 and ln x1 and table of smoothed values : 

�G0/J mol- 1 = -RT ln x1 = 7 8 . 9 0 4  T - 2 1 4 3 4  

l n  x1 
= 2 5 7 8 . 1/T - 9 . 4 9 0 5  

Std . deviation for � G 0  = 9 . 1  J mol- 1 � Corre lation coefficient = 0 . 9 9 9 9  

T/K �G0/J mol- 1 x l T/K �G 0/J mol- 1 xl 

27 8 . 15  5 13 . 0  0 . 801  3 0 3 . 15 2 4 8 5  0 . 3 73  
283 . 15 9 0 7 . 5  0 . 6 80 313 . 15 3 2 7 5  0 . 2 8 4  
2 9 3 . 1 5  16 9 7  0 . 4 9 9  3 2 3 . 15 4 0 6 4  0 . 2 2 0  
2 9 8 . 15 2 0 9 1  0 . 4 30  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE :  

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent f low was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Specified as 
instrument grade of minimum 
purity 9 9 . 5  per cent . 

2 .  Canlab . Specified minimum 
purity 9 9 . 0  per cent 

Dry gas was maintained at atmosphe- �
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ric pres sure in a gas buret by 
mechanically raising the mercury o T/K = 0 . 1  
leve l in the buret at an adjustable 
rate . The solubility was calculated oxl

/xl
= 0 · 0 1  

from the constant slope of volume 
of gas dissolved and volume of 
solvent injected .  

Degassing was accomplished using a 
two stage vacuum process described 
by C lever et al . ( 1 ) . 

REFERENCES : 

1 .  Cleve r ,  H . L . � Battino , R . � 
Saylor , J . H . �  Gross , P . M .  
J .  Phy s . Chern . 19 7 1 ,  6 1 , 
107 8 .  



1 74 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane; C � H 1 o ; [ 106 -9 7-8 ]  Jadot , R .  

( 2 )  Nonane ; C g H 2 0 ;  [ 111- 84-2 ]  
or 

J .  Chim . Phys . 1 9 7 2 , 6 9 , 1 0 3 6-4 0  

Decane ; C t  o H 2 2 ; [ 124-18-5 ]  

VARIABLES : PREPARED BY : 
T/K : 2 9 8 . 15 

P/kPa : 1 01 . 3  
C . L .  Young 

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constant , 
H/atm 

Mole fraction+ 
at parti.al pressure 
of 10 1 . 3  kPa , x

C � H t o 

Nonane ; C g H 2 o ; [ 111- 84 -2 ]  

2 9 8 . 1 5 2 . 1 2 0 . 4 7 2  
.. 

Decane ; C t  o H 2 2 ; [ 124 -1 8-5 ]  

2 9 8 . 1 5  2 . 0  0 . 4 88 8  

+ Calculated by compiler assuming x
c H = 1/H 

� 1 0 

#f'>Hoo 
/cal mol- 1 
(/J mol- 1 ) 

2 0 5  ( 8 5 8 )  

2 1 0  ( 8 7 9 )  

# Excess partial molar enthalpy of solution at  infinite dilution . 

AUXILI ARY INFORHATION 

METHOD I APPARATUS/PROCEDURE : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium . The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies to 
very low partial pressures of gas 
and there may be a substantial 
difference from that measured at 
1 atm . pressure . There is also 
considerable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface 
adsorption . 

SOURCE AND PURI TY OF MATE RI ALS : 

No details given . 

�STIMATED ERROR: 

o T/K = ± 0 . 0 5 ;  oH = ± 2 %  

REFERENCES : 



Alkanes 

COMPONENTS : 

[ 1 0 6 - 9 7 -8 ] 

( 2 )  Decane ; C 1 o H2 2 i [ 1 24-18-5 ) 

ORIGINAL MEASUREMENTS : 

Honfor t ,  J .  P . ; Arriaga , J .  L .  
Chem.  Eng . Commu n .  

1 9 8 0 , 7 ,  17- 2 5 .  

VARIABLES : PREPARED BY : 
T/K : 2 9 8 . 1 5 

P/kPa : 101 . 3 25  
c.  L .  Young 

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constant,  
H/atm 

Mole fraction+ , 
XC � H l 0 

2 9 8 . 15 2 . 0 3 0 . 4 9 2 6 

+ Calculated by compiler as suming xc = l/H . 
� H 1 o 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Chromatographic determination with 
exponential dilutor . Solvent 
saturated with gas . A stripping 
gas was slowly passed through the 
solution and the concentration of 
dis solved gas measured us ing gas 
chromatography . Details in source . 

SOURCE AND PURITY OF MATE RIALS : 

1 .  Matheson sam?le , purity 9 9  per 
cent by mass . 

2 .  Merck spectroscopic grade . 

ESTIMATED ERROR: 

oT/K = ± 0 . 03 ;  o H  = ± 3 % .  

REFERENCES : 

1 75 



176 Alkanes 

COMPONENTS : 

( 1 )  Butane ; C 4 H 1 o ; [ 10 6-9 7- 8 ]  

( 2 )  Decane ; C 1 o H2 2 ; [ 12 4-1 8-5 ]  

VARIABLES : 

T/K : 2 6 8 . 2-2 9 8 . 2  

P/kPa : 73 . 3  ' 10 1 . 3 

EXPERIMENTAL VALUES : 

* * 
T/K p /mrnHg P /kPa 

2 6 8 . 2  5 5 0  7 3 . 3  
2 7 8 . 2  7 6 0  10 1 . 3 
2 8 3 . 2  7 6 0  10 1 . 3  
2 9 3 . 2  7 6 0  10 1 . 3  
2 9 8 . 2  7 6 0  101 . 3  

* 
Total pressure. 

# C alculated by compiler. 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  

J .  App Z .  Chern.  Bio te ahno Z .  

19 7 3 ,  2 3 , 1-17 . 

PREPARED BY : 

c .  L .  Young 

Mole Mole fraction 
ratio of propane 

7 . 3 3 0 . 8 8 0  
4 . 2 3 0 . 80 9  
2 . 3 3 4  0 . 70 0  
1 .  0 4 0  0 . 510  
0 . 8 1 0  0 . 4 4 8  

# 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" al l  compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ; ox/x = ± 3 %  

( estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Che rn .  B i o t e ahno Z .  

19 7 2 ,  2 2 , 6 2 3 .  



COMPONENTS : 

( 1 )  Butan e ;  c � H l  o ;  [ 106-97-8 ] 

( 2 )  Dodecane ; [ 1 1 2 - 4 0- 3 ]  

VARIABLES : 
T/K : 2 7 8 . 1 5 ,  2 9 8 . 15 

P/kPa :  1 0 1 . 325  

EXPERIMENTAL VALUES : 

Alkanes 

ORIGINAL MEASUREMENTS : 

Monfort , J .  P . ;  Arriaga , 
Chern.  Eng . Commun . 

1 9 8 0 , 7 ,  17-2 5 .  

PREPARED BY : 

c .  L .  Young 

J .  L .  

T/K Henry ' s  Law Constant , 
H/atm 

Mole fraction+ , 
XC ltH 1 0  

2 7 8 . 15 
2 9 8 . 15 

1 . 02 
2 . 04 

0 . 9 8 04 
0 . 4 9 0 2  

+ Calculated b y  compiler assuming xc H = 1/H . .. 1 0 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Chromatographic determination with 
exponential dilutor . Solvent 
saturated with gas . A stripping 
gas was s lowly passed through the 
solution and the concentration of 
dissolved gas measured using gas 
chromatography . Details in source . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson sample ; purity 9 9  per 
cent by mass . 

2 .  Herck spectroscopic grade . 

ESTIMATED ERROR: 

oT/K = ± 0 . 0 3 ;  o H  = ± 3 % . 

REFERENCES : 

1 77 



178 Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Butane ; c4H10 ; [ 1 06-97 - 8 ] 

( 2 )  Dodecane ; c12H26 ; [ 112-40-3 ] 

VARIABLES : 
T/K : 27 8 . 15-323 . 15 

P/kPa : 101 . 3 25 

EXPERIMENTAL VALUES : 

Hayduk , W . ; Castaneda , R .  
Can . J. Ch ern . Eng . 1 9 7 3 , 51 , 
353 -35 8 .  

PREPARED BY : 

w .  Hayduk 

T/K Ostwald Coefficient 1 Bunsen Coef�icient 2 Mole Fraction 1 

L/cm3 cm- 3 a./cm 3 ( STP ) cm- 3atm- 1  xl 

2 7 8 . 15 4 2 9  4 21 . 3  0 . 814 ( 0 .  0 8 1 0 )  3 
2 9 8 . 15 8 3 . 8  7 6 . 8  0 . 4 4 3  ( 0 . 44 7 )  
3 2 3 . 15 34 . 1  2 8 . 8  0 . 2 36 ( 0 . 2 3 5 )  

1 Original data . 
2 Calculated by compi ler . 
3 The mole fraction solubi lity of the original data was used to de termine 

the following equations for �Go and ln x1 and table of smoothed values : 
�G0/J mol- l = -RT ln x1 = 75 . 5 9 4  T - 2 0 5 4 0  

l n  x1 = 2 4 7 0 . 5/T - 9 . 0 9 2 4  
Std .  deviation for �G0 = 17 . 1  J mol- 1 ; Correlation coefficient = 0 . 9 9 9 9  

T/K �G0/J mol- 1  X] T/K �G0/J mol- 1  xl 

278 . 1 5 4 8 6 . 7  0 . 1 8 0  3 0 3 . 15 2 377  0 . 39 0  
2 8 3 . 15 8 6 4 . 7  0 . 6 9 3  313 . 1 5 3133 0 . 30 0  
29 3 . 15 1 6 2 1  0 . 514  
2 9 8 . 15 1 9 9 9  0 . 4 4 7  

AUXILIARY 

METHOD/APPARATUS /PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas while 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated .  

323 . 15 3 8 8 8  0 . 23 5  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co.  Speci fied as 
instrument grade of minimum 
purity 9 9 . 5  per cent . 

2 .  C anlab . Specified minimum 
purity 99 . 0  per cent . 

Dry gas was maintained at atmosphe- �E�S�T�I�MA�T=E=o�E�R�R�O�R�:--------------------------1 
ric pressure in a gas buret by 
mechanically raising the mercury 
level in the buret at an adj ustable 
rate . The solubility was calculated 
from the constant s lope of volume 
gas di ssolved and volume of 
solvent injected . 

Degassing was accomplished using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

o T/K = 0 . 1  

REFERENCES : 

1 .  C lever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gross , P .M .  

J .  Ph ys . Cehm . 19 71 , 6 1 , 
10 7 8 .  



Alkanes 179 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 )  Butane ; C6Hl4 ; [ 10 6 - 9 7-8 ] Hayduk , W . ; Castaneda , R .  

( 2 )  Hexadecane ; cl6H34 1 [ 5 4 4 -76-3 ] Can .  J .  Chern . Eng . 1 9 7 3 , 6 1 , 
3 5 3 - 35 8 .  

VARIABLES :  PREPARED BY : 
T/K : 2 9 8 . 15-32 3 . 1 5 

P/kPa : 101 . 325  w.  Hayduk 

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1 

L/cm3 cm- 3  a/cm3 ( STP ) cm-3atm-1  x l 

2 9 8 . 1 5 6 8 . 8  6 3 . 0  0 . 4 6 0  
3 2 3 . 15 2 8 . 5  24 . 1  0 . 24 9  

1 Original data . 
2 Calculated by compi ler .  

The mole fraction solubility of the original data was used to determine 
the fol lowing equations for �G0 and ln x1 and table of smoothed values : 

�G0/J mol-l = -RT ln x 1 = 7 2 . 4 17  T -19666  
ln  x1 = 2 36 5 . 4/T - 8 . 7102  

T/K �G0/J mol-l xl 

2 9 8 . 15 1925 0 . 4 6 0  
3 0 3 . 15 2 2 8 7  0 . 4 0 4  
3 1 3 . 15 3 0 1 1  0 . 315  
3 2 3 . 15 3 7 36 0 . 24 9  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Specified as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas while purity 9 9 . 5  per cent . 
flowing as a thin film ,  at a 
constant rate , through an absorption 2 .  Canlab . Speci fied minimum 
spiral into a solution buret . A purity 9 9 . 0  per cent . 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated .  
Dry gas was maintained at 
atmospheric pressure in a gas ESTIMATED ERROR: 
buret by mechanical ly raising the 
mercury level in the buret at an oT/K = 0 . 1  
adJustable rate . The solubi l ity oxl /x l = 0 . 0 1 was calculated from the constant 
slope of volume of gas dissolved 

REFERENCES : and volume of solvent inJ ected . 

Degassing was accomplished using a 1 .  C lever , H . L . ; Battino , R . ; 

two stage vacuum process described Saylor , J . H . ; Gross , P . M .  
by Clever et al . ( 1 ) . J .  Phy s .  Chern.  1 9 7 1 , 6 1 , 

107 8 .  

PB-G* 



1 80 Alkanes 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 106-9 7-8 ] 

( 2 )  Hexadecane ; c16H34 ; [ 54 4 - 7 6 - 3 ] 

VARIABLES :  

T/K : 300-475  
P/kPa : 10 1 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . , Prausnitz , J . M .  

A . I . Ch . E . J . 1 9 74 , 2 0 , 10 9 7 -110 4 .  

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H /atm 

Mole fractionb of butane 
at 1 atm. partial 
pressure , :x:c 

3 0 0  2 . 6 0  

3 2 5  4 . 1 8  

3 5 0  7 . 0 8 

3 7 5  10 . 8  

4 0 0  15 . 4  

4 2 5  2 0 . 8  

4 5 0  26 . 8  

4 7 5  3 3 . 1  

4Hl0 

0 . 3 8 4 6  

0 . 2 3 9 2  

0 . 14 1 2  

0 . 0 9 2 5  

0 . 0 6 4 9  

0 . 04 8 1  

0 . 0 3 7 3  

0 . 0 3 02 

a Authors stated measurements were Inade at several pressures and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler as suming linear relationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus simi lar to 
that described by Dymond and 
Hildebrand ( 1 ) . Pressure measured 
with a null detector and precision 
gauge . Detai ls in ref .  ( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed , no other details  
given.  

ESTIMATED ERROR: 

oT/K = ± 1 %  

REFERENCES :  

1 .  Dymond , J . ; Hildebrand , J . H .  
Ind. Eng . Chern . Fundarn . 1 9 6 7 , 
6 ,  130 . 

2 .  Cukor , P .M . ; Prausnitz , J . M.  
Ind .  Eng . Chern . Fundarn . 1971 , 
1 0 , 6 3 8 . 



Alkanes 18 1  

COMPONENTS : 

( 1 )  Butane ; C4 H 1 0 ;  [ 1 06-9 7 - 8 ]  
( 2 )  2 , 2 , 4 , 4 , 6 , 8 , 8 -Heptamethyl nonane ; 

VARIABLES : 

[ 4 3 9 0 - 0 4 - 9 ]  

T/K : 29 8 . 15 
P/kPa :  10 1 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Richon , D . ;  Renon , H .  

J . Chern . Eng . Data 1 9 8 0 , 2 5 ,  5 9 - 6 0 . 

PREPARED BY : 

c .  L .  Young 

T/K Limiting value of Henry ' s  constant , H00/atm 

29 8 . 15 0 . 56 6 

Evaluator ' s  note : Value for Henry ' s  law constant as it  is 
and original reference appears incorrect because it  cannot 
one (giving a mole fraction solub�lity greater than one ) ; 
value is rejected . 

found here 
be less than 
hence this 

AUXILIARY INFORHATION 

METHOD !APPARATUS/PROCEDURE : 

Inert gas stripping plus gas 
chromatographic method . Details 
given in ref . ( 1 ) . Method based 
on passing constant stream of inert 
gas through dissolved gas-solvent 
mixture and periodically injecting 
mixture into gas chromatograph . 
Henry ' s  law constant determined 
from variation of gas peak area 
with time . 

SOURCE AND PURITY OF MATE RIALS : 

1 .  L ' Air Liquide sample , purity 
99 mole per cent . 

2 .  Sigma sample , purity not less 
than 9 9  mole per cent . 

ESTIMATED ERROR: 

o T/K = ± 0 , 0 5 ;  o H00 
= ± 4 %  

(estimated by compi ler) • 

REFERENCES : 

1 .  Leroi , J .  C . ;  Masson , J .  C . ;  
Renon , H . ; Fabries , J .  F . ;  
Sannier , H .  Ind. Eng . Chern . 

Proc e s s . Des . Deve Zop . 1 9 7 7 , 1 6 ,  

1 3 9 . 



1 82 Alkanes 

COMPONENTS : 

[ 10 6-9 7-8 ]  

( 2 ) Hexadecane ; C 1 s H 3 4 i 
or 
Octadecane ; C 1 a H 3 e i  

VARIABLES : 

[ 5 4 4 -7 6- 3 ]  

[ 59 3-4 5 -3 ]  

T/K : 
P/kPa :  

2 9 8 . 1 5 ,  3 2 3 . 15 

101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Richon , D . ;  Renon , H .  
J . Chern . Eng . Da ta 1 9 8 0 , 2 5 , 5 9-6 0 .  

PREPARED BY : 

c . L .  Young 

T/K Limiting value of Henry ' s  constant , H00/atm 

2 9 8 . 15 

3 2 3 . 15 

Hexadecane 
2 . 01 

Octadecane 
3 . 7 2  

AUXI LIARY INFORMATION 

METHOD 'APPARATUS /PROCEDURE : 

Inert gas stripping plus gas 
chromatographic method . Details 
given in ref .  ( 1 ) . Method based 
on passing constant stream of inert 
gas through dissolved gas-solvent 
mixture and periodically inj ecting 
mixture into gas chromatograph . 
Henry ' s  law constant determined 
from variation of gas peak area 
with time . 

SOURCE AND PURI TY OF MATERI ALS : 

1 .  L ' Air Liquide sample , purity 
99 mole per cent . 

2 .  Hexadecane was a Merck sample , 
Octadecane was a Fluka sample ,  
both had purities of not less 
than 99 mole per cent . 

ESTIMATED ERROR: 

o T/K = ± 0 . 05 ;  o H00 
= ± 4 %  

(estimated by compi ler) • 

REFERENCES . 
1 .  Leroi , J .  C . ;  Masson , J .  C . ;  

Renon , H . ;  Fabries , J .  F . ;  
Sannier , H .  Ind . Eng . Chern . 

Proae ss . D es . Deve lop . 1 9 7 7 , 1 6 ,  

1 3 9 . 



Alkanes 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 1 06-97-8 ] 

( 2 )  Eicosane ; c2 0H42 ; [ 1 12-95-8 ] 

VARIABLES : 
T/K : 325-475  

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M .  

A . I . Ch . E . J .  1974 , 2 0 , 1097-1104 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H/atm 

Mole fractionb of butane 
at 1 atm.  partial 
pressure , x 

3 2 5  3 . 9 0 

3 5 0  6 . 3 0  

3 7 5  9 . 8 8  

400  14 . 0  

4 2 5  18 . 8  

4 5 0  24 . 8  

4 7 5  29 . 4  

C4Hl0 

0 . 2564  

0 . 1587 

0 . 1012 

0 . 0 7 1 4  

0 . 0 5 3 2  

0 . 04 0 3  

0 . 0 3 4 0  

a Authors stated measurements were made a t  several pressures and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear relationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Volumetric apparatus simi lar to 
that described by Dymond and 
Hildebrand ( 1 ) . Pressure measured 
with a null detector and precision 
gauge . Details  in ref .  ( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed ; no other detai ls  
given . 

ESTIMATED ERROR: 

o T/K = 

REFERENCES : 

± 0  . 1 ;  oxC H 4 10  
± 1 %  

1 .  Dymond , J . ; Hildebrand , J . H .  
Ind. Eng . Chern . Fundarn . 1967 , 
6 ,  130 . 

2 .  Cukor , P . M . ; Prausnitz , J . M .  
Ind . Eng .  Chern . Fundarn . 1 9 7 1 , 
1 0 , 6 3 8 .  

1 83 



1 84 Alkanes 

COMPONENTS : 

[ 1 0 6-9 7- 8 ] 

( 2 ) Eicosane ; C 2 o H 4 2 i [ 112-9 5-8 ]  

o r  Docosane ; C 2 2 H 4 s i [ 62 9 -9 7 -0 ]  

VARIABLES : 
T/K : 3 5 3 . 2 - 39 3 . 2  

P1 /kP a :  1 0 1 . 3 25  

EXPERIMENTAL VALUES : 

T/K 
Specific retention 

volume 
/cm3 g- 1 

ORIGINAL MEASUREMENTS : 

Parcher , J .  F . ; Weiner , P .  H . ; 
Hussey , C .  L . ; Westlake , T .  N .  
J .  Chern . Eng .  Data 

1 9 7 5 , 2 0 , 145-1 5 1 .  

P REPARED BY : 

Henry ' s  law 
Constant a 

H/atm 

C .  L .  Young 

Mole fraction at 
a partial pressure 

of 1 atm b 

Eicosane ; C 2 o H 4 2 i [ 112- 9 5-8 ] 

3 5 3 . 2  11 . 4 8 6 . 9 1 0 . 14 5  

Docosan e ;  c 2 2 H 4 s i [ 6 2 9- 9 7 - 0 ]  

3 5 3 . 2  
37 3 . 2  
39 3 . 2  

10 . 6 9 
7 . 42 
5 . 6 3 

6 . 75 
9 .  7 2  

12 . 8 2  

0 . 14 8  
0 . 10 3  
0 . 0 7 8 0  

a Calculated by compiler using equation given by authors ( see 
below) . 

b Calculated by compiler assuming Henry ' s  law is valid up to 
1 atmosphere . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas chromatographic method in which 
butane was used as inj ected solute 
and long chain alkane as stationary 
liquid . Thermal conductivity 
detector used . Calculation of  mole 
fraction at 1 atmosphere pressure 
involves considerable approximation . 
No allowance was made for the pre
sence of the carrier gas when esti
mating gas phase imperfection contri
bution to Henry ' s  law constant . 
Henry ' s  law constant given by 

H = 
2 7 3 . 15R 

MWsolvent x Spec�fic retent�on 
volume 

SOURCE AND PURITY OF MATERIALS : 

2 .  No impurity detected when 
analysed by GC on SE-3 0  

column . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  

(estimated by 

REFERENCES : 

oH/atm = ± 1 .  0%  

compiler) .  



COMPONENTS : 

[ 1 06-97-8 ] 

{ 2 )  Tetracosane ; C 2 4 H s o i  
[ 6 4 6 - 3 1 - 1 ]  

o r  Octacosane ; C 2 a H s a i 
[ 6 30-02-4 ] 

VARIABLES : 
T/K : 353 . 2 -3 9 3 . 2  

P/kPa : 1 0 1 . 325  

EXPERIMENTAL VALUES : 

Alkanes 

ORIGINAL MEASUREMENTS : 

Parcher , J .  F . ; Weiner , P .  H . ; 
Hussey , C .  L . ; Westlake , T .  N .  
J .  Ch em . Eng . Da ta 

19 7 5 ,  2 0 , 1 4 5 - 1 5 1 . 

PREPARED BY : 

c .  L .  Young 

1 85 

T/K 
Spec ific retention 

volume 
/cm 3 g- 1 

Henry ' s  law 
Constant a 

H/atm 

Mole fraction at 
a partial pressure 

of 1 atm b 

Tetracosane ; 
353 . 2  1 0 . 3 4 
37 3 . 2  7 . 82 

Octacosane ; 
3 5 3 . 2  9 . 9 5 
37 3 . 2  6 . 8 4 
39 3 . 2  5 . 0 0 

C 2 4H s o  i 

C 2 a H s a i  

[ 6 46 - 3 1 - 1 ]  
6 . 4 0 
8 . 4 6 

[ 6 30- 0 2- 4 ]  
5 .  7 1  
8 . 30 

1 1 . 35 

0 . 15 6  
0 . 11 8  

0 . 17 5  
0 . 12 0  
0 . 0 8 8 1  

a Calculated by compiler using equation given b y  authors { see 
be low) . 

b Calculated by compi ler assuming Henry ' s  law is valid up to 
1 atmosphere . 

AUXILI ARY INFO RMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas chromatographic method in which 
butane was used as inj ected solute 
and long chain alkane as stationary 
liquid . Thermal conductivity 
detector used.  Calculation of  mole 
fraction at 1 atmosphere pressure 
involves con siderable approximation . 
No a llowance was made for the pre
sence of the carrier gas when esti
mating gas phase imperfection contri 
bution to Henry ' s  law constant . 
Henry ' s  law constant given by 

2 7 3 . 15R 
H = MW x s  f t t solvent pec1 1c re en 1on 

volume 

SOURCE AND PURI TY OF MATE RIALS : 

2 .  No impurity detected when 
analysed by GC on SE- 3 0  
column . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  o H/atm = ± 1 . 0 % 
{estimated by compi ler) . 

REFERENCES : 



1 86 Alkanes 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 10 6 -9 7-8] 

( 2 )  2 , 6 , 10 , 15 , 19 , 2 3-Hexarnethyl
tetracosane , ( squalane ) ; 
c 30H6 2 ; c lll-Ol-3 J 

VARIABLES : 
T/K : 300-475  

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M .  

A . I . Ch . E . J .  1974 , 2 0 , 109 7-110 4 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H /atm 

Mole fractionb of butane 
�t 1 atm . partial 
pressure , xC4H 10  

3 0 0  

3 2 5  

3 5 0  

3 7 5  

4 0 0  

4 2 5  

4 5 0  

4 7 5  

2 . 10 

2 . 9 5  

5 . 1 5  

8 . 34 

12 . 2  

1 6 . 3  

2 0 . 3  

24 . 0  

0 . 4 7 6 2  

0 . 3 3 9 0  

0 . 19 4 2  

0 . ll 9 9  

0 . 0 8 2 0  

0 . 06 13 

0 . 04 9 3  

0 . 0 4 1 7  

a Authors stated measurements were made a t  several pressures and values 
of solubi lity used were all wi thin the Henry ' s  law region . 

b Calculated by compi ler assuming linear re lationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Volumetric apparatus simi lar to 
that described by Dymond and 
Hi ldebrand ( 1 ) . Pressure measured 
wi th a null detector and precision 
gauge . Details in ref .  ( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed ;  no other detai l s  
given . 

ESTIMATED ERROR: 

oT/K = 

REFERENCES : 

1 .  Dymond , J . ; Hildebrand , J . H . 
Ind . Eng . Chern . Fundarn . 19 6 7 , 
6 ,  130 . 

2 .  Cukor , P . M . ; Prausnitz , J . M .  
Ind .  Eng . Chern . Fundarn . 1 9 7 1 , 
1 0 ,  6 3 8 . 



COMPONENTS : 

( 1 )  Butane ; C � H 1 0 ; [ 10 6 - 9 7 - 8 ]  

( 2 )  Triacontane ; C 3 o H6 2 1 
[ 6 38-6 8-6 ] 

or Dotriacontane ; C 3 2H s s 1  
[ 5 4 4-85-4 ] 

VARIABLES : 
T/K : 353 . 2-3 9 3 . 2  

P/kPa :  1 0 1 . 325  

EXPERIMENTAL VALUES : 

Alka nes 

ORIGINAL MEASUREMENTS : 

Parcher , J .  F . ; We�ner , P .  H . ; 
Hussey , C .  L . ; Westlake , T .  N .  
J .  Chern . Eng . Da ta 

1 9 7 5 , 20 , 1 4 5-15 1 .  

P REPARED BY : 
C .  L .  Young 

1 87 

Speci fic retention 
T/K volume 

/cm 3 g- 1  

Henry ' s  law 
Constant a 

H/atm 

Mole fraction at 
a partial presgure 

of 1 atm 

Triacontane ; 
353 . 2  9 . 2 9 
393 . 2  4 . 8 1 

Dotriacontane ; 

35 3 . 2  9 . 5 7 
3 7 3 . 2  6 . 3 1 
39 3 . 2  4 . 7 8 

C 3 o H s 2 1 [ 6 3 8 - 6 8- 6 ]  
5 .  7 1  

1 1 . 0 2  

C 3 2 Hs s 1 [ 5 4 4 - 8 5 - 4 ]  
5 . 1 9 
7 . 8 8 

10 . 4 0 

0 . 1 75  
0 . 0 9 0 7  

0 . 1 9 3  
0 . 1 27  
0 . 0 9 6 2  

a Calculated by compi ler using equation given by authors ( see 
below) . 

b Calculated by compiler assuming Henry ' s  law is valid up to 
1 atrnopshere . 

AUXI LI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas chromatographic method in which 
butane was used as inj ected solute 
and long chain alkane as stationary 
l iquid . Thermal conductivity 
detector used . Calculation of mole 
fraction at 1 atmosphere pressure 
involve s considerable approximation . 
No a llowance was made for the pre
sence of the carrier gas when esti
mating gas phase imperfection contri
bution to Henry ' s  law constant . 
Henry ' s  law constant given by 

2 7 3 . 15R H = MWsolvent x Spec�f�c retent�on 
volume 

SOURCE AND PURI TY OF MATERIALS : 

2 .  No impurity detected when 
analysed by GC on SE-3 0  
column . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  oH/atm = ± 1 . 0% 
(es timated by compi ler ) . 

REFERENCES :  



1 88 Alkanes 

COMPONENTS : 

( 1 )  Butane ; C 4 H 1 0 ; [ 10 6-9 7-8 ]  

( 2 )  Tetratriacontane ; C 3 4H 1 o 1  
[ 14 1 6 7-5 9-0 ]  

o r  Hexatriacontane ; C 3 5 H 1 4 1 
[ 6 3 0-0 6-8 ]  

VARIABLES :  
K/K : 3 5 3 . 2 -3 9 3 . 2  

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K Specific retention 
volume 

/cm3 g- 1 

ORIGINAL MEASUREMENTS : 

Parcher , J .  F . ; Weiner , P .  H . ; 
Hus sey , c .  L . ; Westlake , T .  N .  
J .  Chern . Eng . Da ta 

1 9 7 5 , 2 0 ,  1 4 5-1 5 1 . 

PREPARED BY : 

Henry ' s  J,aw 
Constant a 

H/atm 

C .  L .  Young 

Mole fraction at 
a partial pressure 

of 1 atm b 

Tetratriacontane ; C 3 4H , 0 ; [ 14 1 6 7- 5 9-0 ]  

3 5 3 . 2  
3 7 3 . 2  
3 9 3 . 2  

35 3 . 2  
37 3 . 2  
39 3 . 2  

a Calculated 
below) . 

9 . 2 2 
6 . 18 
4 . 6 9 

9 . 05 
6 . 19 
4 . 5 5 

by compi ler using 

5 . 0 8 
7 . 5 7 
9 . 9 8 

[ 6 30- 0 6- 8 ]  

4 . 8 8 
7 . 14 
9 .  72  

equation given by authors 

0 . 19 7  
0 . 132  
0 . 100  

0 . 2 0 5  
0 . 14 0  
0 . 10 3  

( see 

b Calculated by compiler assuming Henry ' s  law is valid up to 
1 atmosphere . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas chromatographic method in which 
butane was used as inj ected solute 
and long chain alkane as stationary 
liquid . Thermal conductivity 
detector used . Calculation of mole 
fraction at 1 atmosphere pressure 
involves considerable approximation . 
No allowance was made for the pre
sence of  the carrier gas when esti
mating gas phase imperfection contri
bution to Henry ' s  law constant . 
Henry ' s  law constant given by 

27 3 . 15R H = MW x Specific retention solvent volume 

SOURCE AND PURITY OF MATERIALS : 

2 .  No impurity detected when 
analysed by GC on SE-3 0  

column . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  oH/atm = ± 1 . 0 % 

(estimated by compiler ) .  

REFERENCES : 



COMPONENTS : 

{ 1 )  2-Methylpropane ; C � H 1 o ; 
[ 7 5-28- 5 ]  

Alkanes 

ORIGINAL MEASUREMENTS : 

Jadot,  R .  

J .  Chim . Phy s .  1 97 2 ,  6 9 , 1 0 3 6-4 0 .  
( 2 ) Pentane ; C s H 1 2 i [ 10 9-6 6-0 ]  

or 
Hexane ; C s H 1 � ;  [ 11 0 - 5 4 - 3 ]  

VARIABLES : PREPARED BY : 
T/K : 2 9 8 . 15 

P/kPa :  10 1 . 325  
c . L .  Young 

EXPERIMENTAL VALUES : 

T/K Mole fraction+ Henry ' s  Law Constant , 
H/atm at partial pressure 

of 101 . 3  kPa , xc H 4 1 0 

Pentane ; C s H 1 2 ; [ 10 9 - 6 6 - 0 ]  

2 9 8 . 1 5  3 . 7 4 4  0 . 2 6 5 0  

Hexane ; C s H1 4 ; [ 11 0 - 5 4 - 3 ]  

29 8 . 15 3 . 6 0 0  0 . 27 7 8  

+ Calculated by compiler assuming xc H = 1/H. 
4 1 0 

#fiHoo 
/cal mol- 1 
(/J mol- 1 ) 

2 3 0  ( 9 6 2 )  

# Excess partial molar enthalpy of solution at  infinite dilution . 

AUXILIARY INFORMATION 

METHOD !APPARATUS /PROCEDURE : SOURCE AND PURl TY OF MATERI ALS : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium. The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies 
to very low partial pressures of  gas No details  given . 
and there may be a substantial 
difference from that measured at 
1 atm .  pressure . There is also 
considerable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface ESTIMATED ERROR: 

adsorption . 
o T/K = ± 0 . 05 ; o H  = ± 2 %  

REFERENCES : 

1 89 



1 90 Alkanes 

COMPONENTS : 

( 1 )  2-Methylpropane ( isobutane ) ; 
c4H10 ; [ 7 5-28-5 ] 

( 2 )  Hexane ; c6H14 ; [ 110-5 4 - 3 ] 

VARIABLES : 

T/K : 2 8 8 . 15 
P/kPa : 5 . 04-5 . 17 

EXPERIMENTAL VALUES : 

T/K 

15 . 0  2 8 8 . 15 

Ostwald 
coefficient 1 

L/cm 3 cm- 3 

8 2 . 0  

ORIGINAL MEASUREMENTS : 

Ti lquin , B . ;  Decanniere , L . ; 
Fontaine , R . ; Claes , P .  
Ann . Soc .  S a .  Bruxe Z Ze s  (Be Z gium) 
19 6 7 ,  8 1 , 19 1-19 9 .  

PREPARED BY : 

W .  Hayduk 

Mole fraction 2 
xl 

0 . 3 13  

Henry ' s  
constant2 

H/atm 

3 . 19 5  

10riginal data at low pre ssure reported a s  a di stribution coefficient ; 
i f  Henry ' s  law and ideal gas law apply , the di stribution coefficient 
is  equivalent to the Ostwald coefficient as shown here . 

2Calculated by compiler for a gas partial pressure of 101 . 32 5  kPa 
assuming that Henry ' s  law and ideal gas law apply . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

An all glass apparatus was used at 
a very low gas partial pre ssure . 
It  contained a replaceable degassed 
solvent ampule equipped with a 
breakable point which could be 
broken by means of a magnetically 
activated plunger .  The quantity of  
gas fed into the system was deter
mined by measuring the pressure 
change in a known volume . The 
quantity of liquid was measured by 
weight . The pressure change was 
observed after the solvent was 
released . 

Experimental details are described 
by Rzad and C laes ( l ) . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source not give n ;  minimum 
purity specified as 9 9 . 0  
mole per cent . 

2 .  Fluka pure grade ; minimum 
purity specified as 9 9 . 0  
mole per cent . 

ESTIMATED ERROR: 

oT/K = 0 . 0 5 ( . d l ) est�mate by campi er  
oxl

/xl = 0 . 0 1 

REFERENCES : 

1 .  Rzad , S . ;  Claes , P .  
B u Z Z .  Soc . Chim . B e Zges , 19 6 4 , 
7 3 ,  6 8 9 . 



Alkanes 

COMPONENTS : 

( 1 )  2-Methylpropane ( i sobutane ) ;  
c4H10 ; [ 75-28-5 ] 

( 2 )  2 , 2 ' -Dimethylbutane 
(Nee-hexane ) ;  c6H14 ; [ 75-83-2 ] 

VARIABLES : 

T/K : 2 8 8 . 15 
P/kPa : 2 . 11-3 . 0 3 

EXPERIMENTAL VALUES : 

T/K 

15 . 0  2 8 8 . 15 

Ostwald 
coefficient 1 
L/cm3 cm- 3  

125 . 9  

ORIGINAL MEASUREMENTS : 

Ti lquin , B . ; Decanniere , L . ;  
Fontaine , R . ; Claes , P .  
Ann . Soc .  Sa . Bruxe Z Z e s  (Be Zgium ) 
19 6 7 , 8 1 , 1 9 1-19 9 .  

PREPARED BY : 

w .  Hayduk 

Mole fraction 2 
xl 

0 . 4 2 0  

Henry ' s  
constant 2 

H/atm 

2 . 3 8 1  

10riginal data a t  low pre ssure reported a s  a distribution coefficient ; 
i f  Henry ' s  law and ideal gas law apply , the distribution coefficient 
is equivalent to the Ostwald coefficient as shown here . 

2Calculated by compiler for a gas partial pressure of 1 0 1 . 3 2 5  kPa 
assuming that Henry ' s  law and ideal gas law apply.  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

An all glass apparatus was used at 
a very low gas partial pre ssure . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source not given ; minimum 
purity specified as 9 9 . 0  
mole per cent . 

2 .  Fluka pure grade ; minimum 
purity specified as 9 9 . 0  
mole per cen t .  

ESTIMATED ERROR: 

19 1  

It  contained a replaceable degassed 
solvent ampule equipped with a 
breakable point which could be 
broken by means of a magnetically 
activated plunger . The quantity of 
gas fed into the system was deter
mined by measuring the pressure 
change in a known volume . The 
quantity of liquid was measured by 
weight . The pressure change was 
observed after the solvent was 
released . 

T/K = 0 0 5  · (estimated b y  compi ler) 

Experimental detai ls are described 
by Rzad and Claes ( l ) . 

oxl
/xl 

= 0 . 01 

REFERENCES : 

1 .  Rzad , S . ;  Claes , P .  
B u Z Z .  So c .  Ch im . B e Zges , 1 9 6 4 , 
? 3 , 6 8 9 . 
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COMPONENTS : 

( 1 )  2-Methylpropane ; C � H 1 o i 
[ 7 5- 2 8- 5 ]  

( 2 )  Heptane ; C 7 H 1 s ;  [ 1 4 2- 8 2-5 ]  

or 
Octane ; C s H 1 s i [ 1 1 1-6 5-9 ]  

VARIABLES : 

Alkanes 

ORIGINAL MEASUREMENTS : 

Jadot , R .  

J .  Chim . Phys . 1 9 7 2, 6 9 , 1 0 3 6-4 0 .  

P REPARED BY : 

T/K : 29 8 . 15 

1 0 1 . 3 2 5  

C . L .  Young 
P/kPa :  

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 15 

2 9 8 . 15 

Henry ' s  Law Constant , 
H/atm 

Mole fraction+ 
at partial pressure 
of 101 . 3  kPa ,  x

c � H 1 0 

Heptane ; C 7 H 1 s ;  [ 14 2-8 2 - 5 ]  

3 . 3 5 2  0 . 29 8 3  

Octane ; C a H 1 8 ; [ 11 1 - 6 5- 9 ]  

3 . 1 0 9  0 . 3216  

+ Calculated by compiler assuming x
c H = 1/H . 

� 1 0 

#fiHco 
/cal mol- 1 
(/J mol- 1 ) 

4 1 5  ( 1 7 3 6 )  

5 5 0  ( 2 3 0 1 )  

# Excess partial molar enthalpy of  solution a t  infinite dilution . 

AUXI LIARY INFOR}�TION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERI ALS : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was hel ium . The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies to No details given . 
very low partial pressures of gas and 
there may be a substantial dif ference 
from that measured at 1 atm .  pressure 
There is also considerable uncertain-
ty in the value of Henry ' s constant 
since no allowance was made for 
surface adsorption .  

ESTIMATED ERROR: 

oT/K = ± 0 . 05 ;  oH = ± 2 %  

REFERENCES : 



COMPONENTS : 

( 1 )  2-Methylpropane , ( i sobutane) 
C 4 H 1 o :  [ 75- 28-5 ]  

Alkanes 

ORIGINAL MEASUREMENTS : 

Gerrard , N .  

( 2 )  Decane ; C 1 o H 2 2 : [ 124-18-5 ] 
So Zubi Z i ty of Gas e s  and Liqui ds , 
P Zenum, New Yor k ,  1976 , Chapter 12 . 

VARIABLES : 
T/K : 2 7 3 . 15 

P/kPa :  1 3 . 3-101 . 3  

EXPERIMENTAL VALUES : 

P REPARED BY : 

C . L .  Young 

T/K P/mmHg P/lcPa Mole fraction of 2-methyl 
propane in liqui d ,  

27 3 . 1 5 1 0 0  13 . 3  0 . 0 9 3  

200  26 . 7  0 . 18 0  

300  4 0 . 0  0 . 27 0  

4 0 0  5 3 . 3 0 . 3 4 5  

5 0 0  6 6 . 7  0 . 4 3 8  

6 0 0  8 0 . 0  0 . 5 2 0  

7 0 0  9 3 . 3  0 . 6 0 0  

7 6 0  101 . 3  0 . 6 4 5  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Gas was passed into a known weight No detai ls given . 
of pure liquid in a bubbler tube at 
a total pressure measured by a 
manometer assembly . The amount of 
absorbed gas was estimated by 
weighing The temperature was 
manually controlled to within 0 . 2K .  
The apparatus and procedure are 
described by Gerrard ( 1 , 2 ) . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ; ox/x = ± 3 %  
(estimated by compiler) 

REFERENCES : 

1 .  Gerrard , W .  

XC 4 H i  0 
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J .  App Z .  Chem . B i o teahno Z .  1 9 7 2  
2 2 ,  6 2 3-650 . 

2 .  Gerrard , W .  
So Zub i Z i ty o f  Gas e s  and Liquids,  
P Zenum Pres s ,  New York,  1976  
Chapter 1 .  
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COMPONENTS : 

( 1 )  2-Methylpropane ; C � H t o l 
[ 7 5-28- 5 ]  

Alkanes 

ORIGINAL MEASUREMENTS : 

Jadot,  R .  

( 2 )  Nonane ; C g H 1  0 ; [ 111-84-2 ] J .  Chim . Phy s .  1 9 7 2 ,69 , 1 0 3 6 -4 0 .  
or 

Decane ; C1 o H 2 2 ; [ 124-1 8 - 5 ]  

VARIABLES : P REPARED BY : 
T/K : 29 8 . 15 

P/kPa : 101 . 3 2 5  
C . L .  Young 

EXPERIMENTAL VALUES : 

T/K Mole fraction+ Henry ' s  Law Constant , 
H/atm at partial pressure 

of 1 0 1 . 3kPa , XC H � 1 0 

Nonane ; C 9 H 2 0 ;  [ 111-84-2 ]  

29 8 . 1 5 2 .  9 84 0 . 3 3 5 1  

Decane ; C 1 0 H 2 2 ; [ 124-18- 5 ]  

298 . 1 5 2 . 8 80  0 . 3 4 7 2  

+ Calculated by compiler assuming x = C � H 1 o  1/H . 

#f>Hoo 
/cal mol- 1 
(/J mol- 1 ) 

700  ( 2 9 2 9 )  

7 9 0  ( 3 3 0 5 )  

# Excess partial molar enthalpy of solution a t  infinite dilution . 

AUXI LI ARY INFORNATION 

METHOD ,APPARATUS / P ROCEDURE : 

The conventional gas chromatographic 
technique was used. The carrier gas 
was helium . The value of Henry ' s  

SOURCE AND PURITY OF MATERIALS : 

law constant was calculated from No details given . 
the retention time . The value 
applies to very low partial pressur-
es of gas and there may be a 
substantial difference from that 
measured at 1 atm pressure . There 
is also considerable uncertainty 
in the value of Henry ' s  constant 
since no al lowance was made for 
surface adsorption . ESTIMATED ERROR: 

o T/K = ± 0 . 0 5 ;  oH = ± 2 %  

REFERENCES . 



Alkanes 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  2-Methylpropane ; ( isobutane ) , 
c 4H10 ; [ 75 - 2 8-5 ]  

Chappelow ,  C . C . ; Prausni tz , J . M . , 

A . I . Ch . E . J . 1 9 7 4 , 2 0 , 1097-110 4 . 
( 2 ) Eicosane ; c

20H 4 2 ; [ 1 12-9 5 - 8 ] 

VARIABLES : 

T/K : 32 5-4 75  

P/kPa:  1 0 1 . 325  

EXPERIMENTAL VALUES : 

T/K 

325 

3 5 0  

3 7 5  

4 0 0  

4 2 5  

4 5 0  

4 7 5  

PREPARED BY : 

C . L .  Young 

Henry ' s  Constanta 
H/atm 

5 . 80 

9 . 15 

1 3 . 3  

18 . 1  

2 3 . 6  

2 9 . 8  

36 . 0  

Mole fraction o f  2 -
methyl propane at 1 atm . 
partial pressure , x C

4H
10 

0 . 1724  

0 . 10 9 3  

0 . 0 7 5 2  

0 . 05 5 2  

0 . 0 4 2 4  

0 . 0 3 3 6  

0 . 0 2 7 8  

a Authors stated measurements were made a t  several pressures and values 
of solubi lity used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear relationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

1 95 

Volumetric apparatus similar to 
that described by Dymond and 
Hi ldebrand ( 1 ) . Pressure measured 
wi th a null detector and precision 
gauge . Detai ls  in ref .  ( 2 ) . 

Solvent degassed ; no other detai ls 
given . 

ESTIMATED ERROR: 

o T/K = ± 1% 

REFERENCES :  

1 .  Dymond , J . ; Hi ldebrand , J . H .  
Ind . Eng . Chern. Pundarn . 19 6 7 ,  
6 ,  130 . 

2 .  Cukor , P . M . ; Prausnitz , J .M .  
Ind . Eng . Chern . Pundarn . 1 9 7 1 , 
1 0 ,  6 3 8 .  



1 96 Alkanes (High Pressure) 

COHPONENTS : 

( 1 )  Propane � c 3H 8 �  [ 7 4-98-6 ] 
Butane� c4H 1 0 : [ 106-97-8] 
2-Methylpropane : c 4H 1 0 : 
[ 7 5-28-5 ]  

( 2 )  Alkane solvents at high pres sure 

CRITI CAL EVALUATION : 

EVALUATOR: 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa, Canada KlN 9B4 

July, 1984 

The solubility of propane is available for pressures above 101 . 3 25 
kPa ( 1  atm) in butane and 2-meth�lpropane solvents ( 1 ) . These data may 
also be considered as vapor- liqu�d equilibria because of the closeness of  
the boiling points of  the solute and solvents . Propane solubilities are 
available in pentane for temperatures up to 110 K ( 2 )  and decane ( 3 ) . 
The solubility of bu tane is also available in decane over a w�de tempera
ture and pressure range ( 4 ) . These data appear h�ghly cons istent 
although there are no two sources for any of them: they are al l classi
fied as ten�ative . 

The dbove-mentioned data were tested for consistency by p lotting the 
mole fraction solubil ity of solute versus the solute partial pressure on 
log scales . On such a graph the solubility-pressure relation is nearly 
linear:  at low pressure , the lines are linear with a slope of unity for 
solubi lities expressed by Henry ' s  law. Hence, the solubility at 101 . 3 25 
kPa pressure can usually be obtained from such a graph by extrapolation 
of data in the low pressure region . Similarly, by extrapolation to high 
pressures , the pure solute vapor pressure is obtained at the particular 
temperature . An example of the cons istency test is shown in Figure 1 
representing some of the solubi lity data of Reamer and Sage for p ropane 
dissolved in decane ( 3 ) . A s lope of one for the data at relatively low 
pressures ind�cates that for that pressure range Henry ' s  law is obeyed . 
E stimated values for solubilities in decane at 101 . 3 25 kPa are based on 

Figure 1 .  S olubility of propane in decane at high pressure ( 3 ) . 

P, M Pa 



Alkanes (High Pressure) 

COHPONENTS : 

( 1 )  Propane : C 3H 8 : [ 7 4-98-6] 
Butane: C4 H 1 0 : [ 106-97-8] 
2-Methylpropane : C4H 1 0 : 
[ 7 5-28-5] 

EVALUATOR : 

Walter Hayduk 
Department of Chemical Engineering 
Univers ity of Ottawa 
Ottawa, Canada KlN 984 

( 2 )  Alkane solvents at high pressure July, 1984 

CRITI CAL EVALUATION : 
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solubil ities in dodecane ( see Alkane Solvents ) and adj usted by a constant 
factor . It is also apparent that in each case the propane vapor pressure 
represents a termination of the solubility re lation with the exception 
that at high pressures , exceeding the propane critical pressure , the 
solution critical pressure is reached . Thus such a diagram is useful to 
check the consistency of high pressure solubility data because it 
utilizes parameters and relationships which are independently known . 

The dew point and bubble point data of Kay and Kay et al . for 
propane in butane, pentane ( 5 )  and octane ( 6 )  solvents as wel l  as that of 
Kay and Kay et al.  for bu tane in heptane ( 7 )  and octane ( 6 )  cannot 
readily be used to determine gas solub� lity . Henc e ,  these data are 
simply unclassified . While they may be of interest to research workers 
who are measuring solubi lities at high pressure , they cannot be used for 
actual comparisons of data . 

There are no solubility data reported for 2 -me thy Zpropane as a 
solute in alkane solvents at high pressure . 

References 

1 .  Skripka, V . G . :  Nikitina, I . E . : Zhdanovich, L . A . : S irotin, A . G . : 
Benyaminovich ,  O . A .  Gasov . Prom . 1 9 7 0 ,  1 5 ,  35-36 . 

2 .  V j rosta, J . :  Wichterle, I .  Co Z Z .  Czeah , Chern . Comm . 1 974 , 3 9 , 
1246-8 . 

3 .  Reamer, H . H . : Sage , B . H .  J .  Chern . Eng . Data 1 966 , 1 1 ,  1 7-24 . 

4 .  Reamer, H . H . : Sage , B . H . : Lacey, W . N .  Ind. Eng . Chern. 1 946 , 3 8 ,  
986-9 . 

5 .  Kay, W . B .  J .  Chern . Eng . Data 1970 , 1 5 ,  46-52 . 

6 .  Kay, W . B . : Genco, J . :  Fichtner , D . A .  J .  Chern . Eng . Data 1 974 , 1 9 ,  
27 5-280 . 

7 .  Kay, W . B .  Ind .  Eng .  Chern . 1 941 , 3 3 ,  5 90-4 . 



1 98 Alkanes (High Pressure) 

COMPONENTS : 

( 1 ) Propane : C 3 H a : [ 74 -9 8-6 ]  

( 2 ) Butane : C 4 H 1 o :  [ 1 0 6 -9 7-8 ]  

VARIABLES : 

T/K : 3 4 2 . 8-4 1 8 . 0  

P/MPa : 1 . 55-4 . 2 9  

EXPERIMENTAL VALUES : 
Mole fraction 

T/K P/10 5 Pa 
of propane 

in liquid , in vapor , 
xC 3 H a  Yc d H a  

363 . 05 1 5 . 51 0 . 14 6 8  -
36 8 . 75 1 7 . 2 4  0 . 14 6 8  -
378 . 45 2 0 . 6 8 0 . 14 6 8  -
387 . 2 5 2 4 . 1 3 0 . 14 6 8  -
395 . 2 5 2 7 . 5 8 0 . 14 6 8  -
4 0 2 . 6 5 3 1 . 0 3 0 . 14 6 8  -
4 0 9 . 15 3 4 . 4 7 0 . 1 4 6 8  -
4 12 . 3 5 3 6 . 20 0 . 1 4 6 8  -
414 . 25 3 7 . 2 3 0 . 1 4 6 8  -
4 1 5 . 55 3 7 . 9 2 0 . 14 6 8  -
416 . 7 5 3 8 . 61 0 . 14 6 8  -
4 1 7 . 3 5  3 8 . 9 6 0 . 14 6 8  -
4 1 7 . 65 3 9 . 1 3  0 . 14 6 8  -
4 1 8 . 05 39 . 3 0  0 . 14 6 8  -
36 8 . 95 1 5 . 5 1 - 0 . 14 6 8  
3 7 4 . 25 1 7 . 2 4  - 0 . 14 6 8  
38 3 . 15 2 0 . 6 8 - 0 . 14 6 8  
3 9 1 . 4 5 2 4 . 13 - 0 . 14 6 8  
3 9 8 . 9 5  2 7 . 5 8 - 0 . 1 4 6 8  
4 0 5 . 6 5 31 . 0 3 - 0 . 14 6 8  
4 11 . 75 3 4 . 4 7 - 0 . 1 4 6 8  
4 14 . 5 5 3 6 . 2 0  - 0 . 1 4 6 8  
4 1 6 . 05 3 7 . 2 3  - 0 . 1 4 6 8  

AUXILIARY 

ORIGINAL MEASUREMENTS : 

Kay , W .  B . , 

J , Chern . Eng .  Data 1 9 7 0 , 1 5 ,  4 6 -5 2 .  

PREPARED BY : 

c .  L .  Young 

Mole fraction 

T/K P/.10 5 Pa in 
of propane 

liquid,  in vapor , 
XC 3 H a  Yc 3 H a  

4 1 7 . 05 3 7 . 9 2  - 0 . 1 4 6 8  
4 1 7 . 9 5 3 8 . 6 1 - 0 . 1 4 6 8  
4 1 8 . 35 3 8 . 96 - 0 . 1 4 6 8  
4 18 . 5 5 3 9 . 1 3 - 0 . 1 4 6 8  
4 1 8 . 6 5 3 9 . 3 0 - 0 . 1 4 6 8  
358 . 0 5 1 7 . 2 4  0 . 3 0 8 5  -
3 6 7 . 9 5 2 0 . 6 8 0 . 3 0 8 5  -
3 7 6 . 6 5  24 . 1 3 0 . 3 0 8 5  -
3 8 4 . 6 5 2 7 . 5 8 0 . 3 0 8 5  -
3 9 1 . 8 5 31 . 0 3 0 . 3 0 8 5  -
3 9 8 . 45 3 4 . 4 7 0 . 30 8 5  -
4 0 1 . 75 36 . 2 0 0 . 3 0 8 5  -
4 0 4 . 75 3 7 . 92 0 . 3 0 8 5  -
4 0 5 . 95 3 8 . 6 1 0 . 3 0 8 5  -
4 0 7 . 15 3 9 . 30 0 . 30 8 5  -
4 0 8 . 35  3 9 . 9 9 0 . 3 0 8 5  -
4 0 9 . 05 4 0 . 3 3 0 . 3 0 8 5  -
4 0 9 . 9 5 4 0 . 6 8  0 . 3 0 8 5  -
36 7 . 2 5  17 . 2 4 - 0 . 3 0 8 5  
3 7 6 . 5 5 2 0 . 6 8 - 0 . 3 0 8 5  
3 8 4 . 15 2 4 . 13 - 0 . 3 0 8 5  
3 9 1 .  05  2 7 . 5 8 - 0 . 3 0 8 5  
3 9 7 . 3 5 3 1 . 0 3 - 0 . 3 0 8 5  

{cont . )  

INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Sample of  known composition confined 1 .  and 2 .  Phi lli�s Petroleum 
in thick-walled glass tube over samples purity better than 9 9 . 9  

mercury . Temperature measured \-lith mole per cent . 
thermocouple and pressure with 
Bourdon gauge . Dew point and bubble 
point determined. 

ESTIMATED ERROR: 

o T/K = ± 0 . 0 2 :  oP/10 5 Pa = ± 0 . 0 7 :  

OXC 3 H a ' o yC 3H a  = ± 0 . 0002 . 

REFERENCES : 
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COMPONENTS : 

( 1 ) Propane ; 

( 2 )  Butane ; 

C 3 H  e l 

C � H 1 o ; 

[ 7 4-9 8-6 ]  

[ 10 6 -9 7-8 ]  

EXPERIMENTAL VALUES : ( concluded) 

Mole fraction 

T/K Pj10 5 Pa in 
of propane 

liqui d ,  i n  vapor , 
X y 

C 3 H e  C 3 H e  

4 0 3 . 0 5 34 . 4 7  - 0 . 3 0 8 5  
4 05 . 6 5 36 . 2 0 - 0 . 3 0 8 5  
4 0 7 . 9 5 3 7 . 9 2 - 0 . 3 0 8 5  
4 0 8 . 8 5  3 8 . 6 1 - 0 . 3 0 8 5  
4 0 9 . 7 5  39 . 30 - 0 . 30 8 5  
410 . 6 5 3 9 . 9 9 - 0 . 3 0 8 5  
410 . 9 5 4 0 . 3 3 - 0 . 3 0 8 5  
411 . O S  4 0 . 6 8 - 0 . 3 0 8 5  
3 4 4 . 15 1 7 . 24 o .  5 2 11 -

3 5 4 . 95 2 0 . 6 8  0 .  5211 -
36 3 . 5 5 2 4 . 1 3 0 .  5 2 11 -
371 . 25 2 7 . 5 8 o .  5211  -
3 7 8 . 2 5  31 . 03 0 . 5 211 -
3 8 4 . 8 5 3 4 . 4 7  o .  5 2 11 -
3 8 8 . 0 5 3 6 . 2 0 0 .  5211 -

391 . O S  3 7 . 9 2  0 .  5 2 11 -
3 9 3 . 4 5  3 9 . 3 0 0 . 5211  -
395 . 85 4 0 . 6 8 0 .  5211  -
3 95 . 15 4 1 . 3 7  0 . 5 2 11 -
3 9 7 . 75  4 1 . 71  0 .  5211  -
3 9 8 . 5 0 4 2 . 0 6 0 . 5 2 1 1  -
3 9 9 . 6 5 4 2 . 3 9 0 . 5211  -
355 . 95 1 7 . 2 4 - 0 .  5 2 1 1  
3 6 4 . 85 2 0 . 6 8 - 0 . 5 2 11 
372 . 55 2 4 . 1 3 - 0 . 52 11 
379 . 35 2 7 . 5 8 - 0 . 5 2 1 1  
3 8 5 . 4 5  31 . 0 3 - 0 . 5211 
3 9 0 . 9 5  3 4 . 4 7 - 0 . 5 2 1 1  
39 3 . 4 5 36 . 2 0 - 0 .  5211  
3 9 5 . 85 37 . 92 - o .  5 2 11 
3 9 7 . 5 5 3 9 . 30 - 0 . 5211 
3 9 9 . 15  4 0 . 6 8  - 0 . 5 2 11 
3 9 9 . 75 4 1 . 3 7 - 0 .  5211  
4 0 0 . 0 5  4 1 . 7 1 - 0 .  5211  
4 0 0 . 2 5  4 2 . 06 - 0 .  5 2 11 
3 4 3 . 05 2 0 . 6 8 0 . 7 5 4 5  -
3 51 . 05 2 4 . 1 3 0 . 7 5 4 5  -
3 5 8 . 6 5 2 7 . 5 8 0 . 7 5 4 5  -
3 6 5 . 4 5  31 . 0 3 0 . 7 5 4 5  -
371 . 55 34 . 4 7  0 . 7 5 4 5  -
374 . 5 5 36 . 20 0 . 7 5 4 5  -

3 7 7 . 3 5 37 . 92 0 . 7 5 4 5  -

3 7 9 . 5 5 3 9 . 3 0 0 . 7 5 4 5  -
3 8 1 .  75  4 0 . 6 8 0 . 7 5 4 5  -

ORIGINAL MEASUREMENTS : 

Kay , W .  B • ' 

J . Chem . Eng . 
46 -5 2 . 

Data 1 9 7 0 , 1 5 ,  

Mole fraction 

T/K Pj10 5 Pa in 
of  propane 

liquid,  in vapor , 
X y 

C 3 H e  C 3H e  

3 8 2 . 8 5 4 1 . 37 0 . 7 5 4 5  -
3 8 3 . 9 5  4 2 . 06 0 . 7 5 4 5  -

3 8 4 . 4 5 4 2 . 4 0  0 . 75 4 5  -

3 8 5 . 15 4 2 . 75 0 . 7 5 4 5  -
38 5 . 5 5 4 2 . 92 0 . 7 5 4 5  -
351 . 3 5 2 0 . 6 8 - 0 . 75 4 5  
358 . 45 2 4 . 1 3 - 0 . 75 4 5  
36 5 . 05 2 7 . 5 8 - 0 . 7 5 4 5  
371 . O S  31 . 0 3 - 0 . 7 5 4 5  
376 . 35 34 . 4 7  - 0 . 7 5 4 5  
3 7 8 . 75 36 . 2 0 - 0 . 7 5 4 5  
381 . 15 37 . 92 - 0 . 7 5 4 5  
382 . 95 3 9 . 3 0 - 0 . 7 5 4 5  
3 8 4 . 55 4 0 . 6 8 - 0 . 75 4 5  
385 . 2 5 4 1 . 3 7  - 0 . 7 5 4 5  
385 . 95 4 2 . 06 - 0 . 75 4 5  
3 8 6 . 2 5 4 2 . 4 0 - 0 . 7 5 4 5  
3 8 6 . 45 4 2 . 7 5 - 0 . 7 5 4 5  
3 8 6 . 5 1 4 2 . 02 - 0 . 75 4 5  
3 4 2 . 75 2 4 . 1 3 0 . 9 2 5 8  -
3 4 9 . 75 2 7 . 58 0 . 9 2 5 8  -
356 . 2 5  31 . 0 3 0 . 9 2 5 8  -
361 . 9 5  3 4 . 4 7 0 . 9 2 5 8  -
3 6 4 . 7 5 36 . 2 0  0 . 92 5 8  -
3 6 7 . 1 5 3 7 . 92 0 . 92 5 8  -
36 9 . 55 3 9 . 30 0 . 9 2 5 8  -
3 71 . 5 5 4 0 . 6 8  0 . 92 5 8  -
3 72 . 55 4 1 . 37 0 . 925 8 -
3 7 3 . 55 4 2 . 0 6 0 . 9 2 5 8  -
374 . 0 5 4 2 . 4 0 0 . 92 5 8  -
374 . 55 4 2 . 75 0 . 9 2 5 8  -
3 4 6 . 05 2 4 . 1 3 - 0 . 9 2 5 8  
352 . 75 2 7 . 5 8 - 0 . 9 2 5 8  
3 5 8 . 6 5 31 . 03 - 0 . 9 2 5 8  
36 4 . 1 5 3 4 . 4 7  - 0 . 92 5 8  
3 6 6 . 6 5 36 . 2 0 - 0 . 9 2 5 8  
3 6 9 . 15 3 7 . 9 2 - 0 . 9 2 5 8  
370 . 9 5 3 9 . 30 - 0 . 9 2 5 8  
3 7 2 . 75 4 0 . 6 8 - 0 . 92 5 8  
3 7 3 . 55 4 1 . 3 7 - 0 .  9 2 5 8  
374 . 3 5 4 2 . 06 - 0 . 9 2 5 8  
374 . 7 5 4 2 . 4 0 - 0 . 9 2 5 8  
3 7 5 . 05 4 2 . 75 - 0 . 9 2 5 8  
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COMPONENTS : 

(1 )  Propane ; C 3 H 8 ; [ 7 4 - 9 8 - 6 ]  

( 2) Butane ; C 4 H 1 0 ;  [ 106-97-8 ] 

VARIABLES : 

T/K : 2 5 3 . 2 - 2 7 3 . 2  

P/MPa : 0 . 04 5-0 . 4 72  

EXPERIMENTAL VALUES : 

2 53 . 2  
( -2 0 )  

2 6 3 . 2 
( - 1 0 )  

2 7 3 . 2  
( 0 )  

Bubble pt . 
P/kg f cm- 2 

0 . 46 
0 . 5 5 
0 . 8 4 
1 . 2 1 
1 . 6 2 
2 . 0 4 
2 . 3 6 
2 . 4 6 
0 .  7 1  
0 . 8 4 
1 . 2 1 
1 . 72 
2 . 27 
2 . 87 
3 . 34 
3 . 4 9 
1 .  0 5  
1 . 2 0  
1 . 6 9 
2 . 39 
3 . 16 
3 . 97 
4 . 6 0  
4 . 8 1  

pressure 
P/MPa 

0 . 04 5  
0 . 05 4  
0 . 0 8 2  
0 . 119 
0 . 15 9  
0 . 2 0 0  
0 . 2 3 1  
0 . 24 1  
0 . 0 7 0  
0 . 08 2  
0 . 11 9  
0 . 16 9  
0 . 22 3  
0 . 2 8 1  
0 . 32 8  
0 . 3 4 2  
0 . 10 3  
0 . 118 
0 . 16 6  
0 . 2 3 4  
0 . 3 10  
0 . 3 8 9  
0 . 4 5 1  
0 . 47 2  

ORIGINAL MEASUREMENTS : 

Skripka , V .  G . ; Nikitina , I .  E . ; 
Zhdanovich , L . A . ; Sirotin , A .  G . ; 
Benyaminovich , 0 .  A .  
Gazov . Prom . 

1 9 7 0 , 1 5 ,  3 5 - 3 6 . 

PREPARED BY : 

C .  L .  Young 

Mole fraction 
Dew pt.  pressure 

P/kg f cm- 2 • P/MPa .:x:C 3 H a  

0 . 4 6 0 . 0 4 5  0 . 0 0 
0 . 4 9 0 . 04 8  0 . 05 
0 . 57 0 . 0 5 6  0 . 2 0 
0 . 7 3 0 . 07 2  0 . 4 0 
0 . 91 0 . 0 8 9  0 . 6 0 
1 .  21  0 . 11 9  0 . 8 0 
2 . 0 2 0 . 19 8  0 . 9 5 
2 . 4 6 0 . 2 4 1  1 .  0 0  
0 .  7 1  0 . 07 0  0 . 0 0 
0 . 7 4 0 . 07 3  0 . 05 
0 . 8 8 0 . 0 8 6  0 . 2 0 
1 . 10 0 . 0 9 5  0 . 4 0 
1 .  37 0 . 1 3 4  0 . 6 0 
1 .  9 3  0 . 1 8 9  0 . 8 0 
2 . 9 2 0 . 2 8 6  0 . 9 5 
3 . 4 9 0 . 342  1 .  0 0  
1 .  0 5  0 . 10 3  0 . 00 
1 .  0 9  0 . 1 0 7  0 . 05 
1 .  2 0  0 . 118  0 . 2 0 
1 .  4 2  0 . 1 3 9  0 . 4 0 
1 .  8 3  0 . 17 9  0 . 6 0 
2 . 6 7 0 . 2 6 2  0 . 8 0 
4 . 12 0 . 4 0 4  0 . 9 5 
4 . 8 1 o .  4 7 2  1 .  00  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Recirculating vapor flow apparatus 
fitted with magnetic stirrer . 
Temperature measured with platinum 
resistance thermometer . Liquid 
and gas analysed by gas chromato
graphy . Detai ls of  apparatus in 
ref .  ( 1) • 

SOURCE AND PURITY OF MATERIALS : 

1 and 2 .  Purity 9 9 . 5  per cent 
by volume . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Skripka , V .  G . ; 
Nikitina , I .  E . ; 
0 .  A .  
Ga zov . Prom . 

1 9 6 4 , 1 4 ,  1 1 .  

Barsuk , s .  D . ; 
Ben ' yaminovic , 
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COMPONENTS : 

(1 ) Propane ; C 3 H a ; [ 7 4-98-6 ] 

{ 2 )  2-Methylpropane ; C � H 1 o 1  
[ 7 5-28-5 ] 

VARIABLES : 

T/K : 2 5 3 . 2-27 3 . 2  
P/MPa : 0 . 07 3-0 . 4 7 2  

EXPERIMENTAL VALUES :  

2 5 3 . 2  
{ -2 0 )  

2 6 3 . 2  
{-10 ) 

2 7 3 . 2  
{ 0 )  

Bubble pt . 
P/kg f cm- 2 

0 . 7 4 
0 . 8 1 
1 .  0 6  
1 .  3 9  
1 .  7 4  
2 . 10 
2 . 37 
2 . 4 6 
1 . 10 
1 .  2 1  
1 . 52 
1 .  9 8  
2 . 47 
2 . 98 
3 . 3 5 
3 . 4 9 
1 .  5 9  
1 .  73  
2 . 17 
2 . 7 8 
3 . 42 
4 . 10 
4 . 62 
4 . 81 

pressure 
P/MPa 

0 . 07 3  
0 . 07 9  
0 . 10 4  
0 . 13 6  
0 . 1 7 1  
0 . 2 0 6  
0 . 23 2  
0 . 2 4 1  
0 . 108  
0 . 11 9  
0 . 14 9  
0 . 19 4  
0 . 2 4 2  
0 . 2 92  
0 . 3 2 9  
0 . 3 4 2  
0 . 15 6  
0 . 17 0  
0 . 21 3  
0 . 2 7 3  
0 . 3 3 5  
0 . 4 0 2  
0 . 4 5 3  
0 . 4 7 2  

ORIGINAL MEASUREMENTS : 

Skripk a ,  V .  G . ; Nikitina , I .  E . ; 
Zhdanovich , L . A . ; S irotin , A .  G . ; 
Benyaminovich , 0 .  A .  
Gazov . Prom . 

1 9 7 0 , 1 5 ,  3 5 -3 6 .  

PREPARED BY : 

C .  L .  Young 

Dew pt . pressure Mole fraction 
P/kg f cm- 2 P/MPa XC 3 H B  

0 . 74 0 . 07 3  0 . 00 
0 . 7 7 0 . 0 7 6  0 . 0 5 
0 . 8 8 0 . 0 8 6  0 . 20 
1 .  0 6  0 . 104  0 . 4 0 
1 .  2 8  0 . 12 6  0 . 6 0 
1 . 6 1 0 . 15 8  0 . 80 
2 . 2 0 0 . 2 1 6  0 . 95 
2 . 4 6  0 . 2 4 1  1 .  0 0  
1 . 10 0 . 1 0 8  0 . 00 
1 . 13 0 . 1 1 1  0 . 05 
1 . 2 7 0 . 12 5  0 . 2 0 
1 .  4 7  0 . 14 4  0 . 4 0 
1 .  76  0 . 17 3  0 . 6 0 
2 . 3 6 0 . 2 3 1  0 . 8 0 
3 . 17 o .  3 1 1  0 . 9 5 
3 . 4 9 0 . 3 4 2  1 .  0 0  
1 .  5 9  0 . 156  0 . 0 0 
1 .  6 4  0 . 16 0  0 . 05 
1 .  8 0  0 . 17 7  0 . 2 0 
2 . 10 0 . 2 0 6  0 . 4 0 
2 . 6 4 0 . 2 5 9  0 . 6 0 
3 . 4 1 0 . 3 3 4  0 . 8 0 
4 . 4 0 0 . 4 3 1  0 . 9 5 
4 . 8 1 0 . 4 7 2  1 . 00 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Recirculating vapor flow apparatus 
fitted with magnetic stirrer . 
Temperature measured with platinum 
resistance thermometer . Liquid 
and gas analysed by gas chromato
graphy . Details of apparatus in 
re f .  { 1 )  

SOURCE AND PURITY OF MATERI ALS : 

1 and 2 .  Purity 9 9 . 5  per cent 
by volume . 

ESTIMATED ERROR: 

REFERENCES :  

1 .  Skripka , V .  G . ; 
Nikitina , I .  E . : 
0 .  A .  
Gazov . Prom . 

1 9 6 4 ,  1 4 ,  1 1 .  

Barsuk , s .  D . ; 
Ben ' yaminovic ,  
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COMPONENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 74 -9 8-6 ]  

( 2 ) Pentane ; C 5 H 1 2 1  [ 1 0 9 - 6 6-0 ]  

VARIABLES : 

T/K : 6 3 . 4 1-1 1 0 . 0  

P/MPa:  0 . 33 4 -4 . 0 76 

EXPERIMENTAL VALUES : 
Hole fraction 

of propane 

ORIGINAL MEASUREMENTS : 

Ve j rosta , J . ; Wichterle , I . ,  
Co Z Z .  C z ea h .  Chern . Cornrn . , 1 9 7 4 , 

39 1 1 2 4 6 - 8  o 

PREPARED BY : 

c .  L .  Young 

Mole fraction 
of propane 

in liquid , in gas , T/K in liqui d ,  in gas , 

6 3 . 4 1 

7 1 . 11 

3 . 34 
4 . 94 
5 . 7 3 
7 . 2 5 
7 . 9 3 
8 . 94 
9 . 6 7 

1 2 . 5 6 
1 5 . 52 
1 7 . 6 7  
1 9 . 10 
2 0 . 18 
2 0 . 94 
2 1 . 94 
2 2 . 35 

4 . 00 
5 . 81 
8 . 4 3  
9 . 15 

10 . 44 
1 3 . 6 0 
14 . 4 4 
1 7 . 54 
1 7 . 91 

xC 3H a  Yc 3 H a  

0 . 0 55  
0 . 14 2  
0 . 1 86  
0 . 2 70  
0 . 30 3  
0 . 3 5 8  
0 . 39 6  
0 . 5 4 6  
0 . 6 9 5  
0 . 7 8 8  
0 . 8 4 9  
0 . 8 9 0  
0 . 9 2 4  
0 . 9 6 3  
0 . 9 8 2  
0 . 05 4  
0 . 14 0  
0 . 26 3  
0 . 306  
0 . 36 7  
0 . 5 06 
0 . 54 9  
0 . 6 76 
0 . 6 84  

0 . 29 9  
0 . 5 2 6  
0 . 5 9 0  
0 . 6 9 6  
0 .  7 2 4  
0 . 7 6 5  
0 . 79 2  
0 . 8 6 4  
0 . 91 9  
0 . 9 4 6  
0 . 96 2  
0 . 9 7 2  
0 . 9 8 2  
0 . 9 9 1  
0 . 9 9 6  
0 . 2 8 1  
0 . 5 0 8  
0 . 6 8 2  
0 . 7 0 9  
0 . 76 7  
0 . 8 4 2  
0 . 8 6 1  
0 . 9 0 5  
0 . 911  

71 . 11 

8 7 . 7 7 

9 2 . 55 

2 2 . 1 3  
2 3 . 2 9  
2 4 . 2 9 
2 5 . 2 9 
2 6 . 00 

5 . 8 2 
8 . 0 5 

11 . 3 3 
12 . 2 6 
1 3 . 7 8 
14 . 9 7 
1 9 . 2 2 
2 3 . 8 5  
2 7 . 31 
2 9 . 6 8 
31 . 1 7 
32 . 7 8 
34 . 5 4  
35 . 2 8 

6 . 4 2 
8 .  7 7  

1 2 . 3 3 
15 . 0 0 
1 6 . 16 

X y C JH a  C 3H e  

0 . 85 4  0 . 9 5 7  
0 . 8 8 6  0 . 9 6 8  
0 . 92 8  0 . 9 8 0  
0 . 96 4  0 . 9 9 0  
0 . 9 8 2  0 . 9 9 5  
0 . 05 1  0 . 2 30  
0 . 1 38 0 . 4 5 5  
0 . 2 5 8  0 . 6 4 0  
0 . 2 9 2  0 . 6 6 9  
0 . 34 6  0 .  7 2 2  
0 . 39 0  0 . 75 2  
0 . 5 36 0 . 8 31 
0 . 6 8 9  0 . 896  
0 . 7 8 8  0 . 9 2 4  
0 . 8 46  0 . 94 6  
0 . 8 86  0 . 95 7  
0 . 9 8 1  0 . 9 7 0  
0 . 96 2  0 . 9 8 5  
0 . 98 1  0 . 9 9 3  
0 . 0 5 0  0 . 2 0 8  
0 . 1 35  0 . 4 3 5  
0 . 2 6 1  0 . 6 14 
0 . 352  0 . 6 9 7  
0 . 39 2

, 
p . 7 32 

l COn t . J 

AUXI LIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Static equilibrium cell fitted with 
magnetically operated mixer which 
periodically sprays liquid into the 
vapor phase . Pressure transmitted 
through a transducer to a Bourdon 
gauge . Temperature measured with 
platinum resi stance thermometer . 
Samples analysed by gas chromato
graphy . Detai ls in ref . 1 .  

SOURCE AND PURITY OF MATE RIALS : 

1 .  Fluka research grade purity 9 9 . 9 

mole per cent . 
2 .  Fluka research grade purity 9 9 . 9 8 

mole per cen t .  

ESTIMATED ERROR: 

oT/K = ± 0 . 0 1 ;  o P/1 0 5 Pa = ± 0 . 05 ;  

OXC 3 H a ' o yC 3 H a  = ± l% .  

REFERENCES : 

1 .  Vej rosta , J . ;  Nichterl e ,  I .  ; 
�vicar , s . , 
Co Z Z .  C zea h .  Chern . Cornrn . , 1 9 7 4 , 

39 , 2 0 6 . 
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COMPONENTS : ORIGINAL MEASUREMENTS :  

( 1 )  Propan e ;  C 3 H e : [ 7 4 - 9 8-6 ]  Vej rosta , J . ; Wichterle , I • ' 

( 2 ) Pentane;  C sH 1 2 :  [ 10 9 - 6 6 - 0 ]  Co l Z .  Czeah . Chern . Comm . , 1 9 74 , 
39 , 1 2 4 6 -8 .  

EXPERIMENTAL VALUES :  ( concluded ) 

Mole fraction Mole fraction 

T/K P/10 5 Pa 
of  propane 

in liquid , in gas , T/K P/1 0 5 Pa 
of propane 

in liquid , in gas 
XC 3H e  Yc 3 H e  xC 3H e  Yc 3H e  

92 . 5 5 1 9 . 01 0 . 4 8 8  0 . 79 0  9 4 . 5 2 35 . 76 0 . 9 0 3  0 . 95 5  
2 5 . 2 3 0 . 6 6 7  0 . 872  36 . 6 3  0 . 9 2 3  0 . 96 4  
2 9 . 46 0 . 777  0 . 916  37 . 6 6 0 . 9 3 8  0 . 9 70  
31 . 9 6 0 . 8 40  0 . 9 3 8 1 0 0 . 0 0 1 3 . 8 4 0 . 2 51  0 . 5 76 
34 . 6 4 0 . 9 0 4  0 . 9 5 7  16 . 82 0 . 35 0  0 . 6 7 8  
35 . 4 8 0 . 924  0 . 96 5  21 . 0 8 0 . 4 6 5  0 . 76 2  
37 . 4 5  0 . 9 6 1  0 . 9 8 2  2 8 . 15 0 . 6 6 4  0 . 8 5 7  
3 8 . 3 3 0 . 9 8 1  0 . 9 9 1  3 3 . 5 2  0 . 79 4  0 . 911  

9 4 . 52 6 . 6 8 0 . 04 7  0 . 202  36 . 72 0 . 85 8  0 . 9 28  
9 . 0 7  0 . 1 3 3  0 . 4 31 3 9 . 0 9 0 . 90 2  0 . 94 5  

16 . 6 8  0 . 3 9 6  0 . 72 4  4 0 . 76 0 . 9 32 0 . 9 6 0  
1 9 . 4 6 0 . 4 7 8  0 . 7 8 1  110 . 0 0 16 . 2 1 0 . 25 1  0 . 5 5 2  
26 . 00 0 . 6 6 5  0 . 86 8  1 9 . 6 2 0 . 34 3  0 . 6 4 4  
30 . 85  0 . 8 0 0  0 . 918  2 4 . 4 2 0 . 4 6 6  0 . 736  
32 . 9 6 0 . 8 4 3  0 . 9 34  32 . 6 7  0 . 6 5 8  0 . 8 3 3  
3 3 . 70 0 . 8 5 7  0 . 9 3 9  38 . 8 3 0 . 7 92  0 . 8 8 1  

PB-H 
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COMPONENTS : 

( 1 )  Propane ; C 3 H a ; [ 74 - 9 8-6 ] 

( 2 )  Pentane ; C 5 H 1 2 ; [ 1 0 9-6 6 - 0 ]  

VARIABLES : 

T/K : 32 1 . 35-4 5 7 . 35 
P/MPa:  1 . 0 34 -4 . 4 8 2  

EXPERIMENTAL VALUES : 

T/K P/10 5 Pa 

37 4 . 15 
3 9 0 . 15 
4 0 4 . 6 5 
4 1 6 . 5 5  
4 2 6 . 35 
4 35 . 2 5 
4 4 3 . 95 
4 5 2 . 35 
4 5 3 . 95 
4 5 5 . 6 5 
4 5 7 . 35 
376 . 5 5 
3 9 4 . 35 
4 0 7 . 95 
4 1 9 . 65  
4 2 8 . 95 
4 37 . 55 
4 4 5 . 15 
4 5 2 . 15 
45 7 . 8 5 
4 5 8 . 95 
4 5 9 . 75 
4 6 0 . 35 
3 41 . 05 

10 . 3 4  
1 3 . 79 
17 . 2 4 
20 . 6 8 
24 . 1 3 
2 7 . 5 8 
3 1 . 0 3  
34 . 4 7 
35 . 16 
35 . 8 5 
3 6 . 54 

6 . 8 9 
10 . 3 4 
1 3 . 7 9  
1 7 . 2 4 
2 0 . 6 8 
24 . 1 3 
2 7 . 5 8 
3 1 . 0 3  
3 4 . 4 7 
3 5 . 16 
35 . 8 5 
36 . 5 4 
1 0 . 3 4 

Mole fraction 
of propane 

in liquid,  in vapor ,  
xC 3 H a  Yc 3 H a  

0 . 14 7 0  
0 . 1 4 7 0  
0 . 1 4 7 0  
0 . 1 4 7 0  
0 . 14 7 0  
0 . 1470  
0 . 14 70 
0 . 14 7 0  
0 . 14 7 0  
0 . 14 7 0  
0 . 14 7 0  

0 . 3 8 7 3  

0 . 1 4 7 0  
0 . 1 4 7 0  
0 . 14 7 0  
0 . 1 4 7 0  
0 . 1 4 7 0  
0 . 14 7 0  
0 . 1 4 7 0  
0 . 1 4 7 0  
0 . 14 7 0  
0 . 1 4 7 0  
0 . 14 7 0  
0 . 1 4 7 0  

ORIGINAL MEASUREMENTS : 

Kay , W .  B . ,  

J . Che m .  Eng. Data 1 9 7 0 , 1 5 ,  4 6 -5 2 . 

PREPARED BY : 

c .  L .  Young 

Mole fraction 
of propane 

T/K in liqui d ,  in vapor , 

3 5 6 . 8 5 
36 9 . 85 
3 8 1 . 55 
3 9 2 . 25 
4 0 1 . 4 5  
4 0 9 . 9 5 
4 1 7 . 9 5 
4 2 5 . 95  
4 3 4 . 3 5 
4 3 6 . 4 5 
36 4 . 0 5 
379 . 9 5 
391 . 6 5 
401 . 2 5 
4 0 9 . 85 
4 1 7 . 15 
4 2 4 . 35  
4 30 . 05 
4 35 . 15 
4 3 9 . 6 5 
4 4 1 . 55 
4 4 0 . 8 5 
32 1 . 3 5 

1 3 . 79 
1 7 . 24 
2 0 . 6 8 
2 4 . 1 3  
2 7 . 5 8  
31 . 0 3 
3 4 . 4 7  
37 . 92 
4 1 . 37 
4 2 . 06 

6 . 8 9  
10 . 34  
1 3 . 7 9  
17 . 2 4 
2 0 . 6 8 
24 . 1 3 
2 7 . 5 8 
3 1 . 0 3 
34 . 4 7 
37 . 92 
4 1 . 3 7 
4 2 . 06 
10 . 34  

xC 3 H e  Yc 3 H a 

0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  

0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  
0 . 3 8 7 3  

0 . 6 162  -
(cont . )  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURI TY OF MATERI ALS : 

Samples of known composition confined 1 .  and 2 .  Phi llips Petroleum 
in thick-walled glass tube over sample , purity better than 9 9 . 9  
mercury . Temperature measured with mole per cen t .  
thermocouple and pressure with Bour-
don gauge . Dew point and bubble 
point determined .  

ESTIMATED ERROR: 

o T/K = ± 0 . 02 ;  oP/kPa = ± 7 ;  
OXC 3 H a ' oyC 3H a 

= ± 0 . 0 0 0 2 . 

REFERENCES : 
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COMPONENTS : 

{ 1 )  Propane ; C 3 H 8 ;  [ 74-98-6 ] 

{ 2 )  Pentane ; C 5 H 1 2 1  [ 10 9 - 6 6 - 0 ]  

EXPERIMENTAL VALUES : ( concluded) 

T/K 

335 . 45 1 3 . 7 9  
3 4 7 . 6 5  17 . 2 4 
35 8 . 4 5 2 0 . 6 8 
3 6 8 . 25 24 . 1 3 
376 . 6 5 2 7 . 5 8 
3 8 4 . 6 5 31 . 0 3 
3 9 1 . 9 5 3 4 . 4 7  
3 9 9 . 35  3 7 . 9 2 
4 0 6 . 0 5 4 1 . 3 7 
4 1 3 . 95 4 4 . 8 2 
3 5 3 . 25 6 . 89 
3 6 6 . 6 5  10 . 34 
3 7 6 . 3 5 1 3 . 79 
3 8 4 . 7 5 1 7 . 2 4 
3 9 1 . 35 2 0 . 6 8 
3 9 7 . 75 24 . 1 3 
4 0 7 . 95 3 1 . 0 3  
4 1 2 . 5 5 3 4 . 4 7 
4 1 6 . 35 3 7 . 92 
4 1 9 . 3 5 4 1 . 3 7 
4 1 9 . 95 4 4 . 82 
3 2 5 . 35 1 3 . 79 
3 3 6 . 6 5 1 7 . 2 4 
346 . 35 2 0 . 6 8 
354 . 75 24 . 1 3  
362 . 4 5 2 7 . 58 
3 6 9 . 6 5 3 1 . 0 3  
376 . 3 5 34 . 4 7 
382 . 95 3 7 . 92 
3 8 9 . 05  4 1 . 37 

Mole fraction 
of propane 

in liqui d ,  in vapor , 
a:C 3 H e  Yc 3 H e  

0 . 6 162  -
0 . 6 16 2  -
0 . 6 1 6 2  -
0 . 6 1 6 2  -
0 . 6 1 6 2  -

0 . 6 1 6 2  -
0 . 6 1 6 2  -
0 . 6 16 2  -
0 . 6 1 6 2  -
0 . 6 1 6 2  -

- 0 . 6 16 2  
- 0 . 6 16 2  
- 0 . 6 16 2  
- 0 . 6 1 6 2  
- 0 . 6 162  
- 0 . 6 1 6 2  
- 0 . 6 162  
- 0 . 6 1 6 2  
- 0 . 6 1 6 2  
- 0 . 6 1 6 2  
- 0 . 6 1 6 2  

0 . 7 8 6 2  -
0 . 7 8 6 2  -
0 . 7 8 6 2  -
0 . 7 862  -
0 . 7 8 6 2  -
0 . 7 8 6 2  -

0 . 7 8 6 2  -
0 . 7 8 6 2  -
0 . 7 8 6 2  -

ORIGINAL MEASUREMENTS : 

Kay , W .  B . , 

J , Chern. Eng .  Da ta 1 9 70 , 1 5 ,  4 6 -5 2 .  

T/K 

3 9 5 . 9 5 4 4 . 82 
3 4 4 . 35 10 . 3 4 
354 . 75 1 3 . 79 
3 6 3 . 3 5 1 7 . 2 4 
3 70 . 6 5 2 0 . 6 8  
3 7 7 . 15 24 . 1 3  
3 8 2 . 9 5 2 7 . 5 8 
3 8 8 . 35 3 1 . 0 3 
3 9 3 . 0 5 34 . 4 7 
3 9 7 . 15 3 7 . 92 
4 0 0 . 2 5 4 1 . 3 7 
4 0 1 . 6 5 4 4 . 8 2 
3 30 . 0 5 17 . 2 4  
3 3 9 . 45  2 0 . 6 8 
34 7 . 6 5 24 . 1 3 
3 5 5 . 3 5 2 7 . 5 8 
362 . 35 3 1 . 0 3  
3 6 8 . 55  3 4 . 4 7  
374 . 45 3 7 . 92 
380 . 2 5 4 1 . 3 7 
386 . 5 5 4 4 . 8 2 
352 . 85 1 7 . 2 4  
35 9 . 4 5 20 . 6 8 
36 5 . 35  24 . 1 3 
3 7 0 . 15 2 7 . 5 8 
3 7 5 . 2 5 3 1 . 0 3  
3 7 9 . 6 5 3 4 . 4 7  
3 8 3 . 6 5 3 7 . 92 
3 8 7 . 0 5 4 1 . 3 7 
3 8 8 . 6 5 44 . 8 2 

Mole fraction 
of propane 

in liquid,  in vapor , 
xc j H e  Yc 3 H a  

0 . 7 8 6 2  -

- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  
- 0 . 7 8 6 2  

o .  8 7 7 8  -

0 .  8 7 7 8  -

0 . 8 7 7 8  -

0 . 8 7 7 8  -

0 . 8 7 7 8  -

0 . 8 7 7 8  -

0 . 8 7 7 8  -
0 . 8 7 7 8  -
0 . 8 7 7 8  -

- 0 .  8 7 7 8  
- 0 . 8 7 7 8  
- 0 . 8 7 7 8  
- 0 .  8 7 7 8  
- 0 . 8 7 7 8  
- 0 .  8 7 7 8  
- 0 .  8 7 7 8  
- 0 . 8 7 7 8  
- o .  8 7 7 8  



206 Alkanes (High Pressure) 

COMPONENTS : 

( 1 )  Propane : C 3H 8 :  [ 74 - 9 8-6 ]  

( 2 )  Octane : C 8H 1 a : [ 111-65-9 ] 

EXPERIMENTAL VALUES :  ( concluded) 
Mole fraction 

of propane 
T/K P/10 5 Pa in liquid , in vapor , 

3 85 . 6 5 
4 0 7 . 15 
4 17 . 35 
4 2 7 . 4 5 
4 3 7 . 6 5 
4 4 7 . 65 
4 5 8 . 15 
4 6 9 . 6 5 
4 75 . 15 
4 7 8 . 1 5 
4 9 8 . 6 5 
4 8 1 . 6 5  
4 95 . 15 
4 8 8 . 4 5 
4 7 9 . 15 
4 8 7 . 6 5 
4 95 . 15 
500 . 6 5 
505 . 15 
5 0 8 . 6 5 
5 1 1 . 65 
5 12 . 8 5 
51 3 . 15 
511 . 3 5 
505 . 6 5 
502 . 15 
329 . 15 
3 4 3 . 6 5 
356 . 6 5 
3 6 7 . 4 5 
377 . 15 
3 8 6 . 15 
394 . 35 
4 02 . 6 5 
4 10 . 6 5 
4 1 8 . 7 5 
4 2 7 . 15 
4 3 5 . 3 5  
4 4 4 . 2 5 
4 4 9 . 15 
4 5 5 . 4 5 
4 5 8 . 6 5 
4 71 . 15 
4 6 6 . 3 5 
4 50 . 15 
4 5 8 . 75 
4 6 6 . 15 
4 72 . 15 
4 7 8 . 15 
4 84 . 15 
4 8 8 . 75 
4 91 . 6 5 
4 92 . 75 
4 9 2 . 75 

2 7 . 5 8 
3 1 . 0 3  
3 4 . 4 7 
3 7 . 92  
4 1 . 3 7 
4 4 . 82 
4 8 . 26 
5 1 . 71 
5 3 . 09 
5 3 . 7 8 
53 . 7 8 
54 . 4 7 
5 4 . 4 7 
5 4 . 05 
1 7 . 24 
2 0 . 6 8  
2 4 . 1 3 
2 7 . 5 8 
31 . 0 3 
3 4 . 4 7 
3 7 . 92  
4 1 . 3 7 
4 4 . 82 
4 8 . 2 6  
5 1 . 71  
5 3 . 0 9 
1 3 . 7 9 
17 . 2 4 
2 0 . 6 8 
2 4 . 13 
2 7 . 5 8 
3 1 . 0 3  
3 4 . 4 7 
3 7 . 92  
4 1 . 3 7 
4 4 . 8 2 
4 8 . 2 6 
5 1 . 71  
5 5 . 16 
56 . 54 
5 7 . 92 
5 8 . 6 1  
5 8 . 6 1 
58 . 94 
1 3 . 7 9 
17 . 24 
2 0 . 6 8  
2 4 . 1 3  
2 7 . 5 8 
3 1 . 0 3  
3 4 . 4 7 
37 . 92 
4 1 . 3 7  
4 4 . 8 2 

xC 3 H a  Yc 3 H a  

0 . 5 7 2 9  
0 . 5 7 2 9  
o .  5 7 2 9  
0 .  5 7 2 9  
0 . 5 7 2 9  
0 .  5 7 2 9  
0 . 5 7 2 9  
o .  5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 729  

0 . 7175  
0 .  7175  
o .  7175  
0 . 7175  
0 . 7175  
0 . 7175  
0 . 7175  
0 . 7 1 7 5  
0 . 7175  
o .  7 1 75 
0 . 7175  
0 .  7175  
0 . 7175  
0 . 7175  
0 .  7175  
0 . 7 1 7 5  
0 . 7175  
0 . 7175  

0 .  5 7 2 9  
0 . 5 7 2 9  
0 . 5 729  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  
0 . 5 7 2 9  

0 .  7175  
0 .  7175  
o .  7175  
0 . 7175  
0 .  7175  
0 .  7175  
0 .  7175  
0 .  7175  
0 .  7175  
0 . 7175  

ORIGINAL MEASUREMENTS : 

Kay , W .  B .  : Genco , J .  : 
Fichtner , D .  A . , 
J . Chern . Eng . Data 1974 , 1 9 ,  
2 7 5-28 0 .  

T/K 

4 9 2 . 05 
4 8 9 . 6 5 
4 8 5 . 15 
4 8 1 . 4 5  
4 75 . 9 5 
342 . 15 
3 51 . 6 5 
3 5 9 . 8 5 
36 7 . 5 5 
374 . 5 5 
3 8 1 . 7 5 
3 8 7 . 9 5 
3 9 4 . 6 5 
4 0 1 . 1 5 
4 0 8 . 0 5 
4 1 6 . 15 
4 2 0 . 8 5 
4 3 7 . 6 5  
4 4 1 . 95 
4 4 5 . 6 5 
4 4 8 . 6 5 
4 5 0 . 9 5 
4 5 2 . 4 5 
4 52 . 6 5 
4 52 . 6 5 
4 5 1 .  55  
4 4 9 . 2 5 
4 4 7 . 6 5 
4 4 3 . 15 
4 3 8 . 15 
4 3 5 . 9 5 
3 3 4 . 75  
3 4 3 . 1 5 
350 . 2 5 
356 . 6 5 
362 . 9 5 
3 6 9 . 0 5 
37 4 . 9 5 
3 8 0 . 5 5 
3 8 7 . 15 
3 8 8 . 1 5 
3 9 5 . 7 5 
4 0 0 . 6 5 
4 0 3 . 15 
4 0 4 . 9 5 
4 0 5 . 0 5 
4 0 3 . 5 5  
4 0 3 . 1 5 
3 9 1 . 2 5 
4 0 2 . 35 
3 9 3 . 4 5 
401 . 15 
3 9 8 . 0 5  

4 8 . 2 6 
5 1 . 71 
5 5 . 16 
56 . 54 
5 7 . 92 
2 0 . 6 8  
2 4 . 1 3 
2 7 . 5 8 
3 1 . 03  
34 . 4 7 
37 . 92 
4 1 . 3 7 
4 4 . 82 
4 8 . 2 6 
5 1 . 7 1 
5 5 . 16  
5 6 . 54 
2 4 . 1 3  
2 7 . 5 8  
3 1 . 03 
3 4 . 4 4 
3 7 . 9 2 
4 1 . 37 
4 4 . 82 
4 8 . 2 6 
5 1 . 71 
5 5 . 16 
56 . 5 4 
5 7 . 92 
5 7 . 9 2 
5 8 . 4 7  
2 0 . 6 8  
2 4 . 1 3 
2 7 . 5 8 
3 1 . 0 3  
3 4 . 4 4 
37 . 9 2 
4 1 . 3 7 
4 4 . 82 
4 8 . 2 6 
2 4 . 1 3 
31 . 0 3 
3 4 . 4 4 
37 . 92 
4 1 . 3 7 
4 4 . 82 
4 8 . 2 6 
4 8 . 95 
4 9 . 64 
4 9 . 6 4 
5 0 . 3 3 
5 0 . 3 3  
50 . 91 

Mole fraction 
of propane 

in liquid , in vapor , 
xC 3 H a  YC 3H a  

0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 86 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  
0 . 86 4 0  

0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  

0 .  7 1 75 
0 .  7 1 75 
0 .  7175  
0 .  7 1 7 5  
0 .  7175  

0 . 86 4 0  
0 . 8 6 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 86 4 0  
0 . 8 6 4 0  
0 . 8 6 4 0  

0 . 9 5 8 9  
0 . 95 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 95 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 9 5 8 9  
0 . 95 8 9  
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 }  Propane ; C 3 H 8 ;  [ 7 4 -9 8 -6 ] Kay , w .  B . ; Genco , J . ; 

( 2 }  Octane ; C a H t e ;  [ 111-65-9 ]  Fichtner , D .  A . , 

J . Chem .  Eng . Data 1 9 7 4 , 1 9 ,  

2 7 5 - 2 8 0 .  

VARIABLES : PREPARED BY : 

T/K: 32 9 . 15-550 . 4 5  
P/MPa : 0 . 6 8 9-4 . 3 2  

EXPERIMENTAL VALUES : 

3 7 1 . 15 6 . 8 9 
4 0 0 . 6 5 10 . 34 
4 2 6 . 15 1 3 . 7 9 
4 4 7 . 15 17 . 2 4 
4 6 7 . 15 2 0 . 6 8 
4 8 3 . 15 2 4 . 1 3 
5 0 0 . 15 2 7 . 5 8  
5 15 . 6 5 3 1 . 03  
5 3 1 . 15 3 4 . 4 7 
5 3 5 . 15 35 . 16  
5 3 9 . 65 35 . 8 5 
5 4 7 . 15 3 5 . 8 5  
5 4 3 . 15 3 6 . 2 5 
5 20 . 5 5 17 . 24 
5 3 0 . 15  2 0 . 6 8 
5 3 8 . 85 2 4 . 13 
5 4 5 . 6 5 2 7 . 5 8 
550 . 45 3 1 . 0 3  
5 4 9 . 85 3 4 . 4 7 
5 4 9 . 15 3 5 . 16 
3 6 5 . 6 5 1 0 . 34  
3 8 6 . 15 1 3 . 7 9 
405 . 6 5 1 7 . 2 4  

Mole fraction 
of propane 

in liquid , in vapor , 
xC 3 H e  Yc 3 H e  

0 . 2 1 4 3  -

0 . 2 1 4 3  -
0 . 2 1 4 3  -
0 . 2 1 4 3  -

0 . 2 1 4 3  -

0 . 2 1 4 3  -
0 . 2 1 4 3  -
0 . 21 4 3  -
0 . 2 1 4 3  -
0 . 21 4 3  -
0 .  2 1 4 3  -
0 .  2 1 4 3  -

0 .  2 1 4 3  -
- 0 . 2 1 4 3  
- 0 . 2 1 4 3  
- 0 . 2 1 4 3  
- 0 .  2 1 4 3  
- 0 . 2 1 4 3  
- 0 . 2 1 4 3  
- 0 . 2 1 4 3  

0 . 3 3 0 6  -

0 . 3 3 0 6  -
0 . 3 3 0 6  -

AUXILIARY 

METHOD /APPARATUS/PROCEDURE : 

Samples of known composition con
fined in thick-walled glass tube 
over mercury . Temperature measured 
with thermocouple and pressure with 
Bourdon gauge . Dew point and 
bubble point determined .  

C .  L .  Young 

T/K 

4 2 2 . 6 5 2 0 . 6 8 
4 3 9 . 15 2 4 . 1 3  
4 5 4 . 6 5 2 7 . 58  
4 6 9 . 15 31 . 0 3 
4 8 3 . 15 3 4 . 4 7 
4 9 7 . 1 5 37 . 9 2 
512 . 0 5 4 1 . 37  
5 15 . 8 5 42 . 0 6 
5 3 3 . 6 5 42 . 0 6 
5 2 0 . 15 4 2 . 75 
5 3 1 . 15  42 . 75 
5 2 6 . 1 5 4 3 . 2 1 
5 1 6 . 65 2 0 . 6 8 
5 2 4 . 1 5 24 . 1 3 
5 30 . 6 5 2 7 . 5 8 
5 3 6 . 15 31 . 0 3 
5 3 9 . 6 5 3 4 . 4 7 
5 3 9 . 6 5 3 7 . 9 2 
5 3 5 . 6 5 4 1 . 37 
344 . 9 5 1 3 . 7 9 
3 6 0 . 15  17 . 2 4 
37 3 . 6 5 2 0 . 6 8 
3 85 . 1 5 2 4 . 1 3  

INFORMATION 

SOURCE AND PURI TY 

Mole fraction 
of propane 

in liquid , in vapor , 
xC 3 H e  Yc 3 H a  

0 . 3 3 0 6  -

0 . 3 3 0 6  -
0 . 3 3 0 6  -
0 . 3 3 0 6  -
0 . 3 3 0 6  -
0 . 3306  -

0 . 3 3 0 6  -
0 . 3 3 0 6  -
0 . 3306  -
0 . 3306  -
0 . 3306  -
0 . 3 3 0 6  -

- 0 . 3 3 0 6  
- 0 . 3306  
- 0 . 3 3 0 6  
- 0 . 3 3 0 6  
- 0 . 3306  
- 0 . 3 3 0 6  
- 0 . 3 3 0 6  

0 . 5 7 2 9  -
0 . 5 7 2 9  -
0 . 5 7 2 9  -

0 .  5 7 2 9  -
( cont . )  

OF MATE RIALS ; 

1 .  and 2 .  Phillips Petroleum 
samples purity better than 9 9 . 9  
mole per cent . 

ESTIMATED ERROR: 

o T/K = ± 0 . 02 ;  oP/1 0 5 Pa = ± 0 . 0 7 ;  
OXC 3 H e ' o yC 3 H e  = ± 0 . 0 0 02 . 

REFERENCES : 



208 Alkanes (High Pressure) 

COMPONENTS : 

( 1 ) Propane : C 3 H 8 : [ 7 4-98-6 ] 

( 2 )  Decane : C 1 o H 2 2 l  [ 12 4 -1 8- 5 ]  

VARIABLES :  
T/K : 2 7 7 . 6 - 510 . 9  

P/MPa : 0 . 1 7 2 - 7 . 0 9 

EXPERIMENTAL VALUES : 

P/psi P/MPa 

2 7 7 . 5 9  
( 4 0 )  

31 0 . 9 3 
( 1 0 0 )  

3 4 4 . 2 6 
( 1 6 0 )  

377 . 5 9 
( 2 2 0 )  

2 5  
5 0  
7 5  
5 0  

1 0 0  
1 5 0  

5 0  
1 0 0  
150  
200  
3 0 0  

50  
100  
150  
2 0 0  
3 0 0  
4 0 0  
6 0 0a 6 7 8b 6 1 8  

0 . 1 72 
0 . 3 4 5  
0 . 5 17 
0 . 34 5  
0 . 6 8 9  
1 .  0 3  
0 . 3 4 5  
0 . 6 8 9  
1 .  0 3  
1 .  3 8  
2 . 07 
0 . 3 4 5  
0 . 6 8 9  
1 .  0 3  
1 .  3 8  
2 . 0 7 
2 . 7 6 
4 . 1 4 
4 . 6 7 
4 . 2 6 

ORIGINAL MEASUREMENTS : 

Reamer , H . H .  ; Sage , B .  H. 

J .  Chern . Eng .  Data 

19 6 6 ,  1 1 ,  17 -24 . 

PREPARED BY : 

C .  L .  Young 

Mole fraction of propane 
in liquid·, in vapor , 

x C 3 H a  Yc 3 H a  

0 . 3 0 4 2  0 . 9 9 9 6  
0 .  6 1 72  0 . 9 9 9 8  
0 . 9 4 6 3  0 . 9 9 9 9  
0 . 2 9 7 3  0 . 9 9 7 9  
0 . 5 7 4 6  0 . 9 9 8 9  
0 . 8 2 5 3  0 . 9 9 9 6  
0 . 1 6 5 2  0 . 9 9 1 0  
0 . 3 1 7 8  0 . 9 9 4 8  
0 . 4 5 8 4  0 . 9 9 6 1  
0 . 5 8 9 9  0 . 9 9 6 9  
0 . 8 2 7 5  0 . 9 9 8 5  

0 . 1 0 7 7  0 . 9 6 5 2  
0 .  2 1 1 0  0 . 9 8 1 0  
0 . 3070  0 . 9 8 6 3  
0 . 3 9 7 1  0 . 9 8 9 0  
0 . 5 5 9 1  0 . 9 9 1 5  
0 . 7 0 0 3  0 . 9 9 2 3  
0 . 9 1 6 7  0 . 9 9 2 9  
0 . 9 8 7 0  0 . 9 8 7 0  

- 0 . 9 9 3  
( cont . )  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

PVT cell charged with mixture of 
known composition . Pressure 
measured with pres sure balance . 
Temperature measured using 
resistance thermometer . Bubble 
and dew points determined for 
various compositions . Co-exi sting 
liquid and gas phase properties 
determined by graphical means . 
Details in ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phil lips Petroleum research 
grade sample , purity 9 9 . 6 mole 
per cent . 

2 .  Phil lips Petroleum Co . sample , 
purity 9 9 . 3 8 mole per cent.  

ESTIMATED ERROR: 

oT/K = ± 0 . 0 5 ;  oP/MPa = ± 0 . 0 1 ;  

OXC 3 H a ' oy C 3 H a  = ± 0 . 0 0 3  

REFERENCES : 

1 .  Sage , B .  H. ;  Lacey , W. N . ; 

T�ans . Ins t .  Mi n i ng Me t .  Eng n�s . 

1 9 4 0 , 1 3 6 ,  1 3 6 . 
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COMPONENTS :  ORIGINAL MEASUREMENTS :  

{ 1 )  Propane ; C 3 H s ; [ 7 4- 9 8 - 6 ] Reamer , H .  H . ; Sage , B .  H. 
J .  Chern . Eng . Data 

{ 2 )  Decane ; C 1 0 H 2 2 l  [ 12 4- 1 8 - 5 ]  1 9 6 6 , 1 1  , 17-2 4 . 

EXPERIMENTAL VALUES : { concluded) 

T/K Mole fraction of propane 
P/psi P/MPa in liquid,  in vapor , { tj C F )  

xC 3 H s  Yc 3 H s  

4 10 . 9 3 5 0  0 . 34 5  0 . 0 7 3 2  0 . 8 9 0 3  
{ 2 8 0 )  1 0 0  0 . 6 8 9  0 . 1 4 8 8  0 . 9 4 0 3  

1 5 0  1 .  0 3  0 . 2 1 9 5  0 . 9 5 7 1  
2 0 0  1 .  3 8  0 . 2 8 5 6  0 . 9 6 5 4  
3 0 0  2 . 0 7 0 . 4 0 5 7  0 . 9 7 3 7  
4 0 0  2 . 7 6 0 . 5 1 3 9  0 . 9 7 6 6  
6 0 0  4 . 14 0 . 7 0 2 3  0 . 9 7 7 0  
8 0 0  5 . 52 0 . 8 6 2 9  0 . 9 6 7 1  
8 7 3a 6 . 02 0 . 9 2 8 3  0 . 92 8 3  
6 2 2b 4 . 2 9 - 0 . 97 7  

4 4 4 . 2 6 5 0  0 . 34 5  0 . 0 4 5 9  o .  7 1 4 7  
{ 34 0 )  100  0 . 6 8 9  0 . 1 0 5 1  0 . 8 4 6 9  

150  1 .  03  0 . 16 0 6  0 . 8 9 1 4  
2 0 0  1 .  3 8  0 . 2 1 2 8  0 . 9 1 2 8  
3 0 0  2 . 07 0 . 3 0 9 9  0 . 9 3 4 3  
4 0 0  2 . 7 6 0 . 3 9 8 8  0 . 9 4 2 7  
6 0 0  4 . 14 0 . 5 5 9 5  0 . 9 4 6 3  
8 0 0  5 . 52 0 . 7 0 4 3  0 . 9 4 2 0  
9 8 0a 6 . 7 6 0 . 8 6 7 3  0 . 8 6 7 3  
6 2 8b 4 . 3 3 - 0 . 9 4 6  

4 7 7 . 5 9 5 0  0 . 34 5  0 . 0 1 9 0  0 . 3 6 3 7  
{ 4 0 0 )  100  0 . 6 8 9  0 . 0 6 7 9  0 . 6 6 4 7  

1 5 0  1 . 0 3 0 . 1144  0 . 7 6 4 5  
2 0 0  1 .  3 8  0 . 15 8 8  0 . 8 1 4 5  
3 0 0  2 . 07 0 . 2 4 1 9  0 . 8 6 2 4  
4 0 0  2 . 76 0 . 3 1 8 8  0 . 8 8 2 7  
6 0 0  4 . 14 0 . 4 6 1 5  0 . 8 9 9 0  
8 0 0  5 . 5 2 0 . 5 9 8 8  0 . 8 9 4 5  

1 0 0 0  6 . 8 9 0 . 7 4 5 0  0 . 8 4 5 6  
1028� 7 . 0 9 0 . 7 9 9 3  0 . 7 9 9 3  

6 4 0  4 . 4 1 - 0 . 9 0 0  
510 . 9 3 1 0 0  0 . 6 8 9  0 .  0 3 1 1  0 . 3 3 8 2  

{ 4 6 0 )  150  1 .  03  0 . 0 7 3 1  0 . 5 4 1 6  
2 0 0  1 .  3 8  0 . 1 1 3 6  0 . 64 32 
3 0 0  2 . 07 0 . 1 8 9 0  0 . 7 3 7 9  
4 0 0  2 . 7 6 0 . 2 5 8 6  0 . 7 8 0 3  
6 0 0  4 . 14 0 . 3 8 6 7  0 . 8 12 9  
8 0 0  5 . 52 0 . 5168  0 . 8 1 0 4  
9 8 8a 6 . 8 1 o .  7 1 2 0  o .  7 1 2 0  
6 5 0b 4 . 4 8 - 0 . 8 1 4  

a Estimated critica l state . 

b Estimated maxcondentherm . 



2 1 0  Alkanes (High Pressure) 

COMPONENTS : 

( 1 ) Butane;  C 4 H 1 o i  [ 10 6 - 9 7 - 8 ]  

( 2 ) Heptane;  C 7 H 1 s i  [ 142-82-5 ] 

VARIABLES : 
T/K : 3 3 6 . 5- 5 3 9 . 7  

P/MPa:  0 . 6 8 9-3 . 9 6 4  

EXPERIMENTAL VALUES : 
Nole fract�on 

of butane 
T/K T/ °F P/MPa in liqui d ,  

(P/psi )  XC 4 H l 0 

4 54 . 26 3 5 8 . 0  0 . 6 8 9  0 . 00 0  
4 4 9 . 3  3 4 9  ( 10 0 )  0 . 0 2 
4 4 4 . 5 4 3 4 0 . 5  0 . 04 
4 39 . 5 4 3 31 . 5  0 . 06 
4 30 . 4  315  0 . 10 
4 19 . 8  2 9 6  0 . 15 
4 10 . 0 9 2 7 8 . 5  0 . 2 0 
3 9 3 . 1  2 4 8  0 . 30 
37 9 . 5 4 2 2 3 . 5  0 . 4 0 
36 8 . 7  2 0 4  0 . 5 0 
35 9 . 8  1 8 8  0 . 6 0 
3 5 1 .  92  17 3 . 8  0 . 70 
3 4 4 . 54 160 . 5  0 . 8 0 
3 3 9 . 26  15 1 . 0  0 . 9 0 
3 36 . 4 8 146 . 0  1 .  0 0  
4 9 4 . 6 5 4 30 . 7  1 .  3 7 9  0 . 0 0 
4 9 0 . 37 4 2 3 . 0  ( 20 0 )  0 . 02 
4 86 . 4 8 4 16 . 0  0 . 0 4 
4 82 . 37 4 0 8 . 6  0 . 06 
4 7 4 . 4 3 3 9 4 . 3  0 . 10 
4 6 4 . 5 9 3 76 . 6  0 . 15 
4 5 5 . 0 9 3 5 9 . 5  0 . 2 0 
4 37 . 8 2 3 2 8 . 4  0 . 30 

ORIGINAL MEASUREMENTS : 

Kay , W .  B .  
Ind. Eng . Chern .  

1 94 1 ,  3 3 ,  5 9 0-5 9 4 .  

PREPARED BY : 

c .  L .  

T/K . T/°F 

Young 

Mole fraction 
of butane 

P/MPa in liquid,  
(P/ps i )  x

C 4 II 1 o  

42 2 . 7 6 30 1 . 3 1 .  379  0 . 4 0 
4 10 . 15 2 7 8 . 6  ( 20 0 )  0 . 5 0 
3 9 9 . 2 1 2 5 8 . 9  0 . 6 0 
389 . 2 6 24 1 . 0  0 . 70 
380 . 6 5 22 5 . 5  0 . 8 0 
37 3 . 2 6 212 . 2  0 . 9 0 
367 . 9 3 202 . 6  1 . 0 0  
5 2 1 . 0 4 4 7 8 . 2  2 . 06 8  0 . 0 0 
517 . 59 4 72 . 0  ( 30 0 )  0 . 02 
5 1 4 . 0 9 4 6 5 . 7  0 . 0 4 
5 10 . 4 3 45 9 . 1  0 . 0 6 
5 0 3 . 32 4 4 6 . 3  0 . 10 
4 9 4 . 26 4 30 . 0  0 . 15 
4 8 5 . 4 8 4 1 4 . 2  0 . 2 0 
4 6 8 . 4 3 3 8 3 . 5  0 . 30 
4 5 2 . 5 9 3 5 5 . 0  0 . 4 0 
4 38 . 2 6 3 2 9 . 2  0 . 50 
42 5 . 9 3 307 . 0  0 . 60 
4 15 . 26 2 8 7 . 8  0 . 7 0 
4 0 5 . 37  2 7 0 . 0  0 . 80 
3 9 6 . 4 8 2 5 4 . 0  0 . 9 0 
3 8 9 . 26  2 4 1 . 0  1 .  00  

( cont . )  

AUXILIARY I NFORMATION 

METHOD /APPARATUS / P ROCEDURE : SOURCE AND PURITY OF MATERI ALS : 

Samples of known composition confined 1 and 2 .  Samples purified by dis-
in thick-walled glass tube over 
mercury . Temperature measured 
with thermocouple and pres sure with 
Bourdon gauge . Dew point and 
bubble point determined.  Details 
in ref . ( 1 ) . 

tillation and dried . 
Final purities probably 
about 9 9 . 5  mole per cent . 

ESTIMATED ERROR: 

oT/K = ± 0 . 02 ;  oP/MPa = ± 0 . 0 0 7 ; 
ax

e H , oyc 
= ±o . oo2  

4 1 0  4 H 1 o 

(estimated by compiler) . 
REFERENCES : 

1 .  Kay , W. B .  
Ind . Eng . Chern .  

1 9 3 8 ,  3 0 ,  4 5 9 . 



Alkanes (High Pressure) 2 1 1 

COHPONENTS : ORIGINAL MEASUREHENTS : 

{ 1 )  Butane ; C 4 H 1 o 1  [ 106-97-8 ] Kay , H .  B.  
Ind .  Eng . Chern. 

( 2)  Heptane ; C 1 H 1 6 ;  [ 14 2- 82-5 ] 1 9 4 1 ,  3 3 , 5 90 - 5 9 4 . 

EXPERIMENTAL VALUES :  ( cont . ) 
Mole fraction Mole fraction 

of butane of butane 
T/K T/ °F P/MPa in liquid , T/K T/°F P/MPa in liquid , 

(P/psi )  XC 4 H 1 o (P/psi ) XC 4 H 1 o 

5 39 . 7 1 5 11 . 8 2 . 7 5 8  o .  011  441 .  37  3 34 . 8  3 . 4 4 7  0 . 80 
5 3 5 . 37  5 04 . 0  ( 40 0 )  0 . 0 4 4 2 9 . 7 6 3 13 . 9  ( 5 0 0 )  0 . 9 0 
5 32 . 0 9 4 9 8 . 1  0 . 0 6 4 2 5 . 3 2 3 0 5 . 9  1 . 0 0 
5 2 5 . 9 3 4 87 . 0  0 . 10 5 0 0 . 15 4 4 0 . 6  3 .  7 9 2  0 . 46 5  
5 17 . 59 4 7 2 . 0  0 . 15 4 9 3 . 7 1 4 29 . 0  ( 55 0 )  0 . 50 
5 0 9 . 2 6 4 5 7 . 0  0 . 2 0 4 8 5 . 0 9 4 13 . 5  0 . 5 5 
4 9 2 . 3 2 4 26 . 5  0 . 30 4 77 . 0 4 3 9 9 . 0  0 . 6 0 
4 7 6 . 09 3 9 7 . 3 0 . 40 4 6 2 . 6 5 37 3 . 1  0 . 70 
46 1 . 2 1 370 . 5  0 . 5 0 4 4 9 . 54 3 49 . 5  0 . 8 0 
4 4 8 . 15 3 4 7 . 0  0 . 6 0 4 36 . 71 326 . 4  0 . 9 0 
4 36 . 15 32 5 . 4  0 . 70 4 25 . 37 306 . 0  1 .  0 0  
424 . 7 1 3 0 4 . 8  0 . 8 0  4 8 8 . 15 4 19 . 0  3 . 9 6 4  0 . 5 7 3  
4 1 4 . 2 6 2 8 6 . 0  0 . 9 0  4 8 2 . 76 4 0 9 . 3  ( 5 7 5 )  0 . 6 0 
4 0 5 . 9 3  27 1 . 0  1 .  0 0  4 7 4 . 82 395 . 0  0 . 6 5 
5 15 . 9 3 4 6 9 . 0  3 . 44 7  0 . 3 0  4 6 7 . 26 3 8 1 . 4  0 . 7 0 
506 . 54 45 2 . 1 ( 50 0 )  0 . 35 4 5 3 . 5 3  356 . 7  0 . 80 
4 9 7 . 5 9 4 36 . 0  0 . 40 4 4 0 . 9 3 3 34 . 0  0 . 9 0 
4 81 . 5 4 40 7 . 1  0 . 5 0 4 3 8 . 4 3  329 . 5  0 . 9 2 
4 6 7 . 32 3 8 1 . 5  0 . 6 0 4 3 6 . 04 3 2 5 . 2  0 . 9 4 
4 5 3 . 76 35 7 . 1  0 . 70 4 35 . 9 3 3 2 5 . 0  0 . 9 4 5  

Mole fraction Hole fraction 
of butane of butane 
in vapor , in vapor , 

Yc 4 H 1 o Yc 4 H 1 o 

4 4 8 . 4 3  34 7 . 5  0 . 6 8 9  0 . 10 4 9 4 . 9 3 4 3 1 . 2  2 . 06 8  0 . 30 
4 4 2 . 15 3 3 6 . 2  ( 10 0 )  0 . 2 0 4 85 . 5 4 4 14 . 3  ( 3 0 0 )  0 . 40 
4 3 5 . 6 5 324 . 5  0 . 30 4 7 5 . 6 5 3 9 6 . 5  0 . 50 
42 8 . 71 3 12 . 0  0 . 40 4 6 4 . 5 4 3 7 6 . 5  0 . 6 0  
4 2 1 . 37 29 8 . 8 0 . 50 4 5 1 . 9 8  35 3 . 9  0 . 70 
4 12 . 7 1 2 8 3 . 2  0 . 6 0 4 3 7 . 0 9  327 . 1  0 . 8 0 
4 0 2 . 59 26 5 . 0  0 . 7 0 4 2 8 . 15 3 11 . 0  0 . 8 5  
3 8 9 . 26 2 4 1 . 0  0 . 80 4 17 . 5 9 29 2 . 0  0 . 9 0 
380 . 6 5 2 2 5 . 5  0 . 8 5 4 12 . 7 1 28 3 . 2  0 . 9 2 
3 7 0 . 4 3 2 0 7 . 1  0 . 90 4 0 7 . 59  2 7 4 . 0  0 . 9 4 
365 . 9 3 199 . 0  0 . 9 2 4 0 2 . 0 4 2 6 4 . 0  0 . 9 6 
360 . 9 3 190 . 0  0 . 9 4 3 9 5 . 9 3 2 5 3 . 0  0 . 9 8  
354 . 9 8 179 . 3  0 . 9 6 3 9 2 . 6 5 2 47 . 1  0 . 9 9 
347 . 5 9 16 6 . 0  0 . 9 8 5 3 0 . 82  4 9 5 . 8  2 . 7 5 8  0 . 10 
342 . 7 1 1 5 7 . 2  0 . 9 9 5 2 1 . 2 1 4 7 8 . 5  ( 4 0 0 )  0 . 20 
4 8 7 . 5 4 4 17 . 9  1 .  379  0 . 10 5 11 . 4 8 4 6 1 . 0  0 . 30 
4 7 9 . 9 3 4 0 4 . 2  ( 2 0 0 )  0 . 20 5 0 1 . 32 4 42 . 7  0 . 4 0 
4 7 2 . 0 4 3 9 0 . 0  0 . 30 4 9 0 . 4 8 42 3 . 2  0 . 5 0 
4 6 3 . 7 6  37 5 . 1  0 . 40 4 78 . 87 4 0 2 . 3  0 . 6 0 
45 4 . 82  359 . 0  0 . 5 0 4 6 5 . 9 3 379 . 0  0 . 7 0 
4 44 . 5 4 34 0 . 5  0 . 6 0 4 50 . 4 3 351 . 1  0 . 8 0 
4 32 . 59 319 . 0  0 . 70 4 4 1 . 4 8 3 35 . 0  0 . 85 
4 18 . 7 1 2 9 4 . 0  0 . 80 4 3 1 . 15 3 16 . 4  0 . 90 
4 10 . 04 278 . 4  0 . 85 4 2 6 . 5 9 3 0 8 . 2  0 . 92 
399 . 54 2 59 . 5  0 . 9 0 4 2 1 . 7 6 2 9 9 . 5  0 . 9 4 
3 9 4 . 76  2 5 0 . 9  0 . 92 4 1 6 . 6 5 2 90 . 3  0 . 9 6  
389 . 2 6 2 41 . 0  0 . 9 4 4 11 . 4 8 2 81 . 0  0 . 9 8  
3 8 3 . 15 2 30 . 0  0 . 96 4 0 5 . 9 3  27 1 . 0  0 . 9 9 
3 7 5 . 9 3 2 17 . 0  0 . 9 8 5 16 . 9 3 4 7 0 . 8  3 . 4 4 7  0 . 3 1 
3 7 2 . 04 210 . 0  0 . 9 9  516 . 7 1 4 7 0 . 4  ( 5 0 0 )  0 . 32 
5 12 . 6 5 4 6 3 . 1  2 . 0 6 8  0 . 10 ( cont . )  5 0 4 . 0 9 4 4 7 . 7 ( 30 0 )  0 . 2 0 

PB-H* 



212  Alkanes (High Pressure) 

COMPONENTS : ORIGINAL MEASUREHENTS : 

. { 1 )  Butan e ;  C 4 H 1 o ; [ 10 6 - 9 7- 8 ]  Kay , w. B .  
Ind. Eng . Chern.  

{ 2 )  Heptane:  C 7 H 1 s : [ 142-82-5 ] 19 4 1 ,  3 3 , 590-59 4 .  

EXPERIMENTAL VALUES : {concluded) 

Mole fraction Mole fraction 
of butane of butane 

T/K Tj CF P/MPa in vapor , T/K T/ °F P/HPa in vapor , 
{P/psi)  Yc4 H t  o {P/psi)  Yc 4 H 1 o 

5 15 . 7 6 4 6 8 . 7  3 . 4 47  0 . 34 4 7 8 . 15 4 01 . 0  3 . 7 9 2  0 . 70 
514 . 32 4 6 6 . 1  { 5 0 0 )  0 . 36 4 6 2 . 82 37 3 . 4  { 55 0 )  0 . 80 
5 10 . 5 9 4 5 9 . 4  0 . 40 4 5 3 . 7 1  3 57 . 0  0 . 85 
5 0 0 . 37 4 41 . 0  0 . 5 0 4 44 . 2 1 3 3 9 . 9  0 . 90 
4 88 . 37 4 19 . 4  0 . 6 0 4 3 4 . 6 5 3 2 2 . 7  0 . 9 5 
4 7 5 . 2 6 3 95 . 8  0 . 70 4 8 8 . 2 6 4 19 . 2  3 . 9 6 4  0 . 584  
4 5 9 . 59 36 7 . 6  0 . 80 4 8 7 . 9 8 4 18 . 7  ( 5 7 5 )  0 . 6 0 
4 4 0 . 4 3 3 3 3 . 1  0 . 9 0 4 8 5 . 9 8 4 15 . 1  0 . 6 3  
4 30 . 04 3 14 . 4  0 . 95 4 8 3 . 2 1  4 10 . 1  0 . 6 6 
5 00 . 32 4 40 . 9  3 . 7 9 2  0 . 4 6 9  4 7 8 . 6 5 4 0 1 . 9 0 . 70 
500 . 32 4 40 . 9  ( 55 0 )  0 . 4 8 4 7 1 . 59 3 8 9 . 2  0 . 75 
4 9 9 . 71 4 39 . 8  0 . 50 4 6 3 . 5 9 3 7 4 . 8  0 . 80 
4 9 7 . 76 4 36 . 3  0 . 5 3 45 4 . 82  359 . 0  0 . 85 
4 9 5 . 0 4 4 31 . 4  0 . 5 6 4 4 5 . 4 3 3 4 2 . 1  0 . 90 
4 9 0 . 8 2 4 2 3 . 8 0 . 6 0  4 37 . 59 3 2 8 . 0  0 . 9 4  



Alkanes (High Pressure) 

COMPONENTS : 

( 2 )  Octane ; C e H 1 e ;  [ 11 1-65-9 ) 

VARIABLES :  
T/K : 3 3 9 . 5-555 . 5  

P/MPa :  0 . 6 8 9-4 . 3 09  

EXPERIMENTAL VALUES : 

T/K P/psi P/MPa 

4 26 . 9  1 0 0  0 . 6 8 9  
4 5 5 . 9  150  1 .  034  
478 . 3  200  1 .  3 7 9  
4 9 6 . 5  250  1 .  724  
512 . 1  3 0 0  2 . 0 6 8  
526 . 7  3 5 0  2 . 4 1 3  
539 . 7  4 0 0  2 . 7 5 8  
5 4 5 . 0  4 2 0  2 . 8 9 6  
5 4 7 . 7  4 3 0 2 . 9 6 5  
550 . 9  4 4 0  3 . 0 34  
53 7 . 9  3 0 0  2 . 06 8  
546 . 2  3 5 0  2 . 4 1 3  
5 5 3 . 7  4 0 0  2 . 7 58  
5 5 5 . 5  4 2 0  2 . 8 9 6  
55 5 . 5  4 3 0 2 . 96 5  
554 . 2  4 4 0  3 . 0 34  
37 5 . 9  100  0 . 6 8 9  
4 0 0 . 4  150  1 .  034  
4 2 0 . 0  200  1 .  3 7 9  
4 3 6 . 8  2 5 0  1 .  7 2 4  
4 5 1 . 5  30 0  2 . 06 8  
4 6 5 . 3  3 5 0  2 . 4 13  
4 7 8 . 0  4 00 2 758  

ORIGINAL MEASUREMENTS : 

Kay , W .  B . ; Genco , J . ; 
Fichtner , D .  A .  
J .  Chern . Eng . Data 

1974 , 1 9 ,  275-28 0 .  

PREPARED BY : 

C .  L .  Young 

Mole fraction of butane 
in liquid , in vapor , 

=c 4 H 1 o Yc 4 H 1 o  

0 . 1 8 2 3  -

0 . 18 2 3  -
0 . 18 2 3  -
0 . 1 8 2 3  -

0 . 18 2 3  -
0 . 18 2 3  -

0 . 18 2 3  -
0 . 1 8 2 3  -
0 . 1823  -
0 . 18 2 3  -

- 0 . 1823  
- 0 . 1 8 2 3  
- 0 . 1823  
- 0 . 1823  
- 0 . 1 8 2 3  
- 0 . 1 8 2 3  

0 . 4 6 3 1  -
0 . 4 6 3 1  -
0 . 4 6 3 1  -
0 . 4 6 3 1  -

0 . 4 6 3 1  -
0 . 4 6 3 1  -
0 . 4 6 3 1  -

(cont . )  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Samples of known composition con
fined in thick-wal led glass tube 
over mercury . Temperature 
measured with thermocouple and 
pres sure with Bourdon gauge . Dew 
point and bubble point determined . 

SOURCE AND PURITY OF MATERIALS : 

1 and 2 .  Phillips Petroleum 
samples , purity better than 
99 . 9  mole per cent . 

ESTIMATED ERROR: 

oT/K = ±0 . 1 ;  oP/MPa = ±0 . 0 0 7 ;  
oxC 4 H1 o ' oyC 4 H 1 o = ± 0 . 0 0 0 2 • 

REFERENCES :  

2 1 3  



2 14  Alkanes (High Pressure) 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

{ 1 )  Butane ; C 4 H 1 o ; [ 106-97-8 ] Kay , w .  B . ; Genco , J . ; 

{ 2 ) Octane ; C e H 1 e ;  [ 111-6 5-9 ] Fichtner , D .  A .  
J .  Chem . Eng . Da ta 

1974 , 1 9 ,  275-28 0 .  

EXPERIMENTAL VALUES : { cont . )  

Mole fraction of butane 
T/K P/psi P/MPa in liquid , in vapor , 

XC 4 H l  0 Yc 4 H 1 o  

4 9 0 . 0  4 5 0  3 . 103  0 . 4 6 3 1  -

5 0 1 . 9  500  3 . 4 4 7  0 . 4 6 31 -

506 . 8  5 2 0  3 . 5 8 5  0 . 4 6 3 1  -
51 2 . 0  5 4 0  3 .  7 2 3  0 . 4 6 3 1  -
514 . 7  550  3 . 7 92  0 . 4 6 3 1  -

516 . 4  5 5 5  3 . 8 2 7  0 . 4 6 3 1 -
518 . 7  5 6 0  3 . 8 6 1  0 . 4 6 3 1  -

515 . 2  3 0 0  2 . 06 8  - 0 . 4 6 3 1  
519 . 8  3 5 0  2 . 4 13  - 0 . 4 6 31 
524 . 0  4 0 0  2 . 7 58  - 0 . 4 6 3 1  
527 . 3  4 5 0  3 . 103  - 0 . 4 6 3 1  
5 2 9 . 5  500  3 . 4 4 7  - 0 . 4 6 3 1  
5 2 9 . 6  520  3 . 58 5  - 0 . 4 6 3 1  
528 . 4  5 4 0  3 .  7 2 3  - 0 . 4 6 3 1  
526 . 7  550  3 . 79 2  - 0 . 4 6 3 1  
525 . 1  555  3 . 8 2 7  - 0 . 4 6 3 1  
5 2 3 . 2  5 6 0  3 . 8 6 1  - 0 . 4 6 31 
354 . 5  100  0 . 6 8 9  0 . 6 7 0 9  -
376 . 4  150  1 .  034  0 . 6 7 0 9  -
3 9 3 . 6  200  1 .  3 7 9  0 . 6 7 0 9  -
4 0 8 . 2  2 5 0  1 .  7 2 4  0 . 6 7 0 9  -
4 2 1 . 2  300  2 . 06 8  0 . 6 7 0 9  -

4 3 2 . 9  3 5 0  2 . 4 13 0 . 6 7 0 9  -
4 4 3 . 7  4 0 0  2 . 758  0 . 6 7 0 9  -
4 53 . 8  4 5 0  3 . 1 03  0 . 6 7 0 9  -

4 6 3 . 7  500  3 . 4 4 7  0 . 6 7 0 9  -
4 7 3 . 4  550  3 . 79 2  0 . 6 7 0 9  -

4 84 . 1  6 0 0  4 . 137  0 . 6 7 0 9  -

4 8 6 . 4  6 1 0  4 . 2 06  0 . 6 7 0 9  -

4 8 7 . 7  6 15 4 . 24 0  0 . 6 7 0 9  -

4 8 7 . 3  3 0 0  2 . 06 8  - 0 . 6 7 0 9  
4 9 1 . 9  3 5 0  2 . 4 1 3  - 0 . 6 7 0 9  
4 9 5 . 8  4 0 0  2 . 7 58  - 0 . 6 7 0 9  
4 9 9 . 4  4 5 0  3 . 10 3  - 0 . 6 7 0 9  
5 0 1 . 4  500  3 . 4 4 7  - 0 . 6 7 0 9  
502 . 6  550  3 . 7 9 2  - 0 . 6 7 0 9  
50 0 . 7  6 0 0  4 . 13 7  - 0 . 6 7 0 9  
4 9 9 . 0  6 1 0  4 . 2 06 - 0 . 6 7 0 9  
4 9 7 . 1  6 1 5  4 . 2 4 0  - 0 . 6 7 0 9  
3 4 7 . 0  1 0 0  0 .  6 69 0 . 8 1 8 3  -

3 6 6 . 5  150  1 .  0 34 0 . 8 1 8 3  -
3 8 2 . 0  200  1 .  379  0 . 8 1 8 3  -
394 . 8  2 5 0  1 .  724 0 . 8 1 8 3  -
4 06 . 7  3 0 0  2 . 0 6 8  0 . 8 1 8 3  -

4 17 . 0  3 5 0  2 . 4 13  0 . 8 1 8 3  -
4 2 6 . 7  4 0 0  2 . 7 5 8  0 . 8 1 8 3  -

4 3 5 . 6  4 5 0  3 . 10 3  0 . 8 1 8 3  -
4 4 4 . 1  500  3 . 4 4 7  0 . 8 1 8 3  -
4 5 2 . 5  550  3 . 7 9 2  0 . 8 1 8 3  -
4 6 1 . 7  6 0 0  4 . 1 37  0 . 8 1 8 3  -
4 6 3 . 7  6 1 0  4 . 2 06  0 . 8 18 3  -

4 6 6 . 2  6 2 0  4 . 2 7 5  0 . 8 1 8 3  -
4 6 8 . 2  6 2 5  4 . 3 09  0 . 8 1 8 3  -

(cont . )  



Alkanes (High Pressure) 

COMPONENTS : 

( 1 )  Butane ; C 4H 1 0 ; [ 10 6 - 9 7-8 )  

( 2 ) Octane ; C a H 1 a ; [ 111-65-9 ) 

EXPERIMENTAL VALUES :  

T/K 

4 5 7 . 0  
4 6 3 . 6  
4 6 9 . 1  
4 7 3 . 4  
4 76 . 4  
4 7 8 . 6  
4 7 8 . 6  
4 7 8  
4 0 6  
4 7 4 . 2  
3 3 9 . 5  
3 5 7 . 7  
37 1 . 9  
3 8 3 . 8  
3 9 4 . 3  
4 0 3 . 5  
4 1 2 . 0  
4 19 . 7  
4 2 6 . 9  
4 3 3 . 8  
4 3 6 . 6  
4 3 8 . 3  
4 3 9 . 5  
4 4 0 . 0  
4 4 0 . 7  
4 4 1 . 9  
4 24 . 8  
4 3 1 . 7  
4 3 7 . 1  
4 4 0 . 6  
4 4 2 . 6  
4 4 3 . 4  
4 4 3 . 6  
4 4 3 . 2  
4 4 0 . 0  

P/psi 

3 0 0  
3 5 0  
4 0 0  
4 5 0  
5 0 0  
5 5 0  
6 0 0  
6 10 
6 2 0  
6 2 5  
1 0 0  
1 5 0  
200  
250  
3 0 0  
3 5 0  
4 0 0  
4 50 
500  
550  
570  
5 8 0  
5 8 5  
5 8 7 . 3  
588 . 5  
589 . 8  
3 5 0  
4 0 0  
4 5 0  
500  
550  
570  
5 8 0  
5 8 5  
5 8 7 . 3  

( concluded) 

P/MPa 

2 . 06 8  
2 . 4 13  
2 . 758  
3 . 1 03  
3 . 4 4 7  
3 . 7 92  
4 . 137  
4 . 2 06  
4 . 2 7 5  
4 . 3 09 
0 . 6 8 9  
1 .  034  
1 .  3 7 9  
1 .  7 2 4  
2 . 06 8  
2 . 4 13  
2 . 7 5 8  
3 . 103  
3 . 4 4 7  
3 . 7 9 2  
3 . 9 3 0  
3 . 9 9 9  
4 . 0 3 3  
4 . 0 4 9  
4 .  0 5 8  
4 . 0 6 7  
2 . 4 13 
2 . 7 5 8  
3 . 10 3  
3 . 4 4 7  
3 . 7 9 2  
3 . 9 3 0  
3 . 9 9 9  
4 . 0 3 3  
4 . 04 9  

ORIGINAL MEASUREMENTS : 

Kay , W .  B . ;  Genco , J . ;  
Fichtner , D .  A .  
J .  Chem . Eng .  Data 

1 9 7 4 , 1 9 ,  275-28 0 ·  

Mole fraction of butane 
in liquid , in vapor , 

=c 4 H 1 o  Yc 4 H 1 o 

0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 94 6 1  
0 . 94 6 1  
0 . 9 4 6 1  

0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  
0 . 8 1 8 3  

0 . 94 6 1  
0 . 9 4 6 1  
0 . 94 6 1  
0 . 9 4 6 1  
0 . 94 6 1  
0 . 94 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  
0 . 9 4 6 1  

2 1 5  



2 1 6  Alkanes (High Pressure) 

COMPONENTS : 

l l )  Butane; C 4H 1 0 ;  [ 106-97-8 ] 

( 2 )  Decane ; C 1 o H 2 2 ; [ 12 4-18-5 ] 

VARIABLES : 

T/K : 
P/kPa : 

310 . 9-510 . 9  
0-4 . 8 3 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Reamer , H .  H . ; Sage , B .  H . ; 
Lacey , W. N .  
Ind .  Eng . Che m .  

1 9 4 6 , 3 8 ,  9 8 6 -9 8 9 .  

PREPARED BY : 

C .  L .  Young 

Smoothed data 

3 10 . 9 3 
( 10 0 )  

3 4 4 . 2 6 
( 16 0 )  

P/MPa 

0 . 0 0 0 5  
o .  0 36 
0 . 07 0  
0 . 104  
0 . 1 3 9  
0 . 17 3  
0 . 20 8  
0 . 2 4 4  
0 . 2 8 1  
0 . 31 8  
0 . 35 5  
0 . 0 0 2 8  
0 . 0 8 3  
0 . 16 4  
0 . 2 4 3  
0 . 321  
0 . 40 0  
0 . 4 7 9  
0 . 56 1  
0 . 6 4 7  
0 . 7 3 8  
0 . 8 3 2  

P/psi 

0 . 0 7  
5 . 1  

10 . 1  
15 . 1  
20 . 1  
2 5 . 1  
30 . 2  
35 . 4  
4 0 . 7  
4 6 . 1  
5 1 . 5  

0 . 4 0 
12 . 1  
2 3 . 8  
35 . 3  
4 6 . 6  
5 8 . 0  
6 9 . 5  
8 1 . 4 
9 3 . 9  

107 . 0  
120 . 6  

Molar· volumes Mole fraction 
/cm 3 mol- l /ft 3 ( lb mol ) - 1 of butane ,  

C 4 H 1 o 

1 9 8 . 3  3 . 17 6  0 . 0  
1 8 8 . 3  3 . 0 17 0 . 1  
178 . 5  2 . 8 60  0 . 2  
1 6 8 . 9  2 . 70 6  0 . 3  
159 . 2  2 . 5 50  0 . 4  
149 . 7  2 . 39 8  0 . 5  
14 0 . 4  2 . 2 4 9  0 . 6  
13 1 . 3 2 . 10 3  0 . 7  
122 . 4  1 .  9 6 1  0 . 8  
1 13 . 5  1 .  8 1 8  0 . 9  
104 . 3  1 . 6 7 1  1 . 0  
205 . 5  3 . 2 9 2  0 . 0  
19 5 . 1  3 . 126  0 . 1  
1 85 . 2  2 . 9 6 6  0 . 2  
175 . 3  2 . 8 0 8  0 . 3  
1 6 5 . 6  2 . 6 52  0 . 4  
156 . 3  2 . 50 3  0 . 5  
1 4 7 . 1  2 . 35 7  0 . 6  
1 38 . 4  2 . 2 17  0 . 7  
129 . 7  2 . 0 7 8  0 . 8  
1 2 1 . 4  1 .  9 4 4  0 . 9  
1 1 3 . 2  1 .  8 1 3  (con t . )  1 . 0  

AUXILIARY INFORMATION 

METHOD /APPARATUS / P ROCEDURE : 

PVT cell charged with mixture of 
known composition . Bubble and dew 
points determined for various 
compositions . Temperature 
measured with platinum resistance 
thermometer , pressure measured with 
pressure balance . Liquid 
compositions determined by graphical 
means . Details in source and 
ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Obtained from Phillips Petroleum 
Co.  Analyses indicate less than 
0 . 3  mole per cent 2-methylpropane 
and negligible amounts of other 
impurities . 

2 .  Mixture of isomers .  

ESTIMATED ERROR: 

o T/K = ± 0 . 02 ;  oP/psi = ± 3 % ;  
ox = ± 0 . 0 1 ( estimated by C 4 H 1 o compiler) .  
REFERENCES : 

1 .  Sage , B .  H . ; Lacey , w .  N .  
Trans .  A m .  Ins t .  Mining Me t .  

Engnrs . 

1940 , 1 3 6 ,  1 3 6 . 



Alkanes (High Pressure) 2 17  

COHPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane:  C 4 H 1 o 1 [ 10 6 - 9 7- 8 ]  Reamer , H .  H . :  Sage , B .  H . : 
Lacey , t'l . N .  

( 2 ) Decane : C 1 o H 2 2 1  [ 12 4 - 18-5 ] Ind. Eng . Chern.  

1 9 4 6 , 3 8 ,  9 8 6-9 8 9 .  

EXPERIMENTAL VALUES :  ( concluded ) 

T/K Holar volumes Hole fraction 
( T/°F)  P/MPa P/psi /cm 3 mol- 1 /ft 3 ( lb mol ) - 1 of butane , 

XC 4 H l  0 

377 . 5 9 0 . 01 1  1 .  5 9  2 13 . 7  3 . 42 3  o . o  
( 2 2 0 )  0 . 15 7  2 2 . 8  20 3 . 1  3 . 2 54  0 . 1  

0 . 30 5  4 4 . 3  192 . 8  3 . 0 8 9  0 . 2  
0 . 45 4  6 5 . 9  182 . 7  2 . 92 7  0 . 3  
0 . 6 0 3  8 7 . 5  17 3 . 0  2 .  7 7 1  0 . 4  
0 . 75 2  109 . 1  1 6 3 . 7  2 . 6 2 2  0 . 5  
0 . 9 0 5  1 31 . 2  155 . 0  2 . 4 8 3  0 . 6  
1 .  0 6 7  154 . 8  1 4 6 . 9  2 . 35 3  0 . 7  
1 .  2 4 6  1 80 . 7  1 39 . 3  2 . 2 31 0 . 8  
1 . 4 4 3  2 0 9 . 3  1 32 . 4  2 . 12 1  0 . 9  
1 .  6 6 3  2 4 1 . 2 126 . 6  2 . 0 2 8  1 . 0  

4 10 . 9 3  0 . 0 3 5  5 . 1 2 2 2 . 9  3 . 5 7 1  0 . 0  
( 2 8 0 )  0 . 2 5 9  37 . 5  2 12 . 6  3 . 40 6  0 . 1  

0 . 4 86  7 0 . 5  20 2 . 5  3 . 2 4 3  0 . 2  
o .  7 2 3  10 4 . 8 1 9 2 . 7  3 . 0 8 7  0 . 3  
0 . 9 6 9  140 . 5  1 8 3 . 3  2 . 9 3 6  0 . 4  
1 .  2 2 9  178 . 2  174 . 2  2 . 79 0  0 . 5  
1 .  5 0 9  2 18 . 8  165 . 6  2 . 6 52  0 . 6  
1 . 8 1 3  2 6 3  157 . 8  2 . 52 7  0 . 7  
2 . 15 1  312 1 5 1 . 6  2 . 42 9  0 . 8  
2 . 5 4 4  3 6 9  1 4 9 . 3  2 . 39 1  0 . 9  
3 . 0 0 6  4 3 6  156 . 1  2 . 5 0 1  1 . 0  

4 4 4 . 2 6 0 . 0 9 3  1 3 . 5  2 3 3 . 6  3 . 7 4 2  o . o  
( 3 4 0 )  0 . 40 7  59 . 0  22 4 . 1  3 . 589  0 . 1  

0 . 7 35  106 . 6  2 14 . 8  3 . 4 40  0 . 2  
1 . 0 8 4  157 . 2  205 . 5  3 . 2 9 1  0 . 3  
1 .  4 5 6  2 11 . 2  196 . 5  3 . 147  0 . 4  
1 .  855  2 6 9  18 7 . 8  3 . 0 09  0 . 5  
2 . 2 82  331  18 0 . 3  2 . 8 8 8  0 . 6  
2 .  772  4 0 2  174 . 2  2 . 79 1  0 . 7  
3 . 316 4 8 1  17 1 . 7  2 . 7 5 1  0 . 8  
3 . 9 4 5 7 1  17 8 . 2  2 . 8 54  0 . 9  

4 7 7 . 5 9 0 . 2 15  3 1 . 2  24 7 . 3 3 . 9 6 2  0 . 0  
( 40 0 )  0 . 6 2 3  90 . 3  2 3 8 . 1  3 . 814  0 . 1  

1 .  0 6 4  154 . 3  2 2 9 . 0  3 . 66 9  0 . 2  
1 .  5 3 1  222 . 0  2 20 . 1  3 . 52 6  0 . 3  
2 . 0 5 2 9 7  2 11 . 8  3 . 3 9 3  0 . 4  
2 . 6 1 379  2 0 4 . 7  3 . 2 7 9  0 . 5  
3 . 2 2 4 6 7  2 0 0 . 1  3 . 2 0 5  0 . 6  
3 . 8 7 5 6 2  35 0 . 8  3 . 2 01  0 . 7  
4 . 5 3  6 5 7  2 14 . 2  3 . 4 31 0 . 8  

510 . 9 3 0 . 4 4 6  6 4 . 7  2 6 4 . 0  4 . 2 29  o . o  
( 4 6 0 )  0 . 9 4 8  137 . 5  2 5 5 . 1  4 . 0 8 7  0 . 1  

1 .  4 8 6  2 15 . 5  2 47 . 2  3 . 9 5 9  0 . 2  
2 . 0 8 3 0 1  2 3 9 . 8  3 . 84 1  0 . 3  
2 .  7 2  3 9 5  2 34 . 0  3 . 7 4 8  0 . 4  
3 . 4 2 4 9 6  2 3 0 . 7  3 . 6 9 5  0 . 5  
4 . 15 6 0 2  2 32 . 5  3 .  7 2 4  0 . 6  
4 . 8 3 7 0 0  2 4 9 . 8  4 . 0 0 2  0 . 7  



2 1 8  Non-polar Solvents Excluding Alkanes and Organohal ides 

COHPONENTS : 

( 1 )  Propane ; c3n8 ; [ 7 4 -98 -6 ] 
Butane ; c4n10 ; [ 1 0 6 -9 7 -8 ]  
2-Methylpropane ; c4n10 ; [ 7 5- 2 8 -5 ]  

( 2 )  Non-polar solvents excluding 
alkanes and organohalides 

CRITICAL EVALUATION : 

EVALUATOR : 

Walter Hayduk 
Department of Chemi cal Engi neering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

March , 1 9 8 4  

The solubi lities of propane , butane and 2 -me thy Zpropane i n  non
polar solvents excluding the alkanes and organohalide s  ( dealt with 
elsewhere in thi s volume ) were te sted for consistency using solvent 
solubil ity parameters ( 1 4 ) . The source of the solubi lity parame ters 
was mainly that prepared by Martin ( 15 ) . The consistency test involved 
plotting the mole fraction solubi lity on a logaFithmic scale as a 
function of solubility parameter . For solvents which form regular 
solutions with the solute gases , a consistent re lation is expected for 
each gas . While not expected to indicate the accuracy of particular 
solubilities ,  the consistency test is  considered helpful in reve aling 
major deviations from normal solubi lity behavior and hence pos sible 
maJ or errors . The diagram be low shows the mole fraction solubility at 
29 8 . 1 5 K and a gas partial pressure of 101 . 325 kPa , � ,  for the three 
gases as a function of the solvent solubility parameter , c .  When 
extrapolation was required to a temperature of 2 9 8 . 15 K ,  " ex" i s  shown 
on the diagram next to the reference number .  For compari son , the 
solubility in normal octane , as e stimated from data or equations 

Solubility at 2 9 8 . 15 K as a function of solubil ity parameter 

O. Gr-��-------------r--------------.-,-------------,1---; 
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COHPONENTS : EVALUATOR: 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] 
Butane ; c4H10 ; [ 10 6 -9 7-8 ] 
2-Methylpropane ; c4H10 ; [ 75-28-5 J 

Walter Hayduk 
Department of 
University of 
Ottawa , Canada 

Chemical Engineering 
Ottawa 

( 2 )  Non-polar solvents excluding 
alkanes and organohalides 

CRITICAL EVALUATION : continued 

KlN 9B4 

March , 1 9 8 4  

available for the low molecular weight alkane solvents , are included 
in the diagram ( see Critical Evaluation in alkane solvents ) .  Further
more , because of the lack of data for solubili ties of b u tane and 
2-methy lpropane , some additional data , repre senting solubilities in 
the organohalide s ,  tetrachloromethane and chlorobenzene ( 1 3 )  were also 
used . The latter data are di scussed in more detai l �n the Critical 
Evaluation of solubilities in organohalide solvents . 

The sources of data and letter code for re ference to the diagram 
are listed in order of increasing solubi lity parameter : (a )  octamethyl
cyclotetrasiloxane (OMTS ) ( 8 ) , (b )  n-octane , ( c )  cyclohexane ( 1 , 2 ) , 
(d) tetrachloromethane ( 1 3 ) , ( e )  decahydronaphthalene ( decalin)  ( 8 ) , 
( f )  ethylbenzene ( 1 ) , (g )  1 , 3 , 5 -trimethylbenzene (mesitylene ) ( 1 2 ) , 
(h )  1 , 3-dimethylbenzene (m-xylene ) ( 1 , 6 ) , ( i )  methylbenzene ( toluene)  
( 5 , 6 , 11) , () ) benzene ( 1 , 3 , 4 , 9 ) , (k )  1 , 1 ' -bicyc lohexyl ( 8 ) , ( 1 )  chloro
benzene ( 1 3 ) , (m) carbon disulf�de ( 1 ) , ( n )  1 , 1 ' -methylenebi sbenzene 
( diphenylmethane ) ( 8 ) , ( o )  l-methylnaphthalene ( 8 )  and 1 , 1 ' -oxybismethane 
( diethylether)  ( 9 , 10 ) . 

Because of the scarci ty of data , dashed lines , 2 0 %  apart , indicate 
an approximate range of solubilities for the three gases as a function 
of solubility parameter . There are more data for propane solubilities 
than for the other two gases . 

Because the solubility of propane in ( i )  toluene of Waters et a l .  
( 5 )  is  much lower than the extrapolated value of  Hannaert e t  al . ( 11 )  
and those of other solvents of comparable solubi lity parameter , it is  
re j ected . The solubi lities of Gerrard ( 6 , 12 )  i nvolving all three gases 
in the aromatic solvents (h) m-xylene , ( i )  toluene and ( g )  mesitylene 
appear too high , especially for the propane and 2-me thy Zpropane gase s 
as previously observed for other solubi lities reported by that author 
( see Critical Evaluation in alkane solvents ) • These data in the latter 
two solvents are re J ected . The data of Jadot ( 4 )  for solubi lities of 
bu tane and 2 -m e t hy lpropane in benzene are classi fied as doubtful . 
The data of Chappe low and Prausni tz ( 8 )  for the solubi lities of  propane 
in bicyclohexyl and of 2 -me t hy lpropane in methylnaphthalene appear 
much different than would be expected for the particular solvent 
solubility parameters and are also classi fied as doubtful . The 
solubi lities of Lebeau ( 9 , 10 )  in diethylether , of historic intere st 
only , appear much too low and are rej ected . The solubility of propane 
in benzene by that worker ,  whi le re J ected , is at least of the correct 
order . 

The remaining data are classi fied as tentative . 

The data of  Chappelow and Prausnitz ( 8 )  cover a large temperature 
range , from 3 0 0  K to 4 2 5  or 4 7 5  K .  Those workers used high boi ling 
solvents in order to extend the temperature range normally used for 
solubi lity measurements . 

A summary of the evaluation of the solubi lity data is  given be low ; 
included are tentative values for the solubi lities at 2 9 8 . 15 K when 
applicable . 

The summary is  in the form of a table ( next page ) • 
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COHPONENTS : 

( 1 )  Propane 1 c 3H8 1 [ 74 -9 8-6 ]  
Butane 1 c4H10 1 [ 10 6 -9 7- 8 ]  
2-Methylpropane 1 c 4H10 1 [ 75 -28 -5 J  

( 2 )  Non-polar solvents excluding 
alkane s and organohalide s  

EVALUATOR: 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

March , 1984  

CRITICAL EVALUATION : 
Solubi lities at 2 9 8 . 15 K 

Solvent ( Ref . )  Prop ane B u tane 2 - Me thy Zpropane 

c l ass . class . class . 

( a )  OMCTS ( 8 )  0 . 17 0 1 tentative 0 . 4 7 6 1 tentative 0 . 3 4 9 1 tentative 

(b )  n-octane 0 . 119 - 0 . 4 3 6  - 0 . 2 9 1 -

( c )  Cyclohexane 0 . 0 9 10 2 tentative - - - -

( 1 , 2 )  

(d )  Carbon tetra- - - 0 . 3 39 - 0 . 2 3 8  -
chloride ( l3 )  

( e )  Decalin ( 7 )  0 . 0 8 2 6  tentative 0 . 2 80 tentative - -

( f) Ethyl- 0 . 0 7 2 4  tentative - - - -
benzene ( ! )  

( g )  Mesitylene ( l2 )  - - - - - re j ected 

(h )  M-xylene ( l )  0 . 0 7 3 1  tentative - - - -

M-xylene ( 6 )  - re j ected 0 . 35 3 1 tentative - -

( i )  Toluene ( ! ! )  0 . 0 6 5 1 tentative 0 . 285 1 tentative - -

Toluene ( l 5 )  - re jected - - - -

( j )  Benzene ( l , 3 )  0 . 0 5 7 32 tentative - - - -

Benzene ( 4 , 9 )  - rejected - rej ected - rejected 

(k ) Bicyclohexyl ( 8 )  - rej e cted 0 . 22 6 1 tentative 0 . 164 1 tentative 

( 1 )  Chlorobenzene ( l 3 )  - - 0 . 26 9  - 0 . 16 2  -

(m)  Carbon 
disulfide ( ! )  0 . 0 4 4 6  tentative - - - -

( n )  Diphenyl -
methane ( 8 )  0 . 0 3 9 5 1 tentative - - - -

( o )  Methyl-
naphthalene ( 8 )  0 . 0 3 8 0 1 tentative - - rej ected 

Diethylether 
( 9 , 1 0 )  - reJ ected - rejected - rej ected 

1 
Extrapolated or e stimated . 

2Average value . 
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COHPONENTS : EVALUATOR : 

( 1 )  Propane ; c 3H8 ; [ 74-9 8-6 ] 
Butane ; c4H10 ; [ 10 6 -9 7-B J 
2-Methylpropane ; c4H10 ; [ 75-28-5 J 
Non-polar solvents excluding 
alkanes and organohalides 

Walter Hayduk 
Department of 
University of 
Ottawa , Canada 

Chemical Engineering 
Ottawa 

KlN 9B4 
( 2 )  March , 1 9 8 4  

CRITICAL EVALUATION : 
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COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74 -9 8-6 ] 

( 2 )  Carbon di sulfide ; cs2 ; 
[ 75-15-0 ] 

VARIABLES : 
2'/K : 258 . 15 - 3 0 8 . 15 

P/kPa :  101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Fleury , D . ; Hayduk , W .  
Can . J .  Chern . Eng . 1975 , 5 3 . 

195-19 9 .  

PREPARED BY : 

W .  Hayduk 

T/K Ostwald Coe fficient 1 Bunsen Coeff·icient 2 Mole Fraction 1 

L/cm 3 cm- 3 a./cm 3 ( STP ) cm- 3 atm- 1  xl 

2 

2 5 8 . 15 6 1 . 4  
27 3 . 1 5 34 . 3  
2 9 8 . 1 5 1 8 . 4  
3 0 8 . 15 14 . 5  

Original data . 
Calculated by compiler. 

6 5 . 0  0 . 146  (0  . 14 4 0 )  3 
3 4 . 3  0 . 0 8 4 2  ( 0 . 0 8 6 2 )  
16 . 9  0 . 0 4 4 6  ( 0 . 0 4 3 5 )  
1 2 . 9  0 . 0 3 4 5  ( 0 . 0 3 4 8 )  

The mole fraction solubility o f  the original data was used to determine 
the fol lowing equations for �G0 and ln x 1 and table of smoothed values : 

�G 0/J mol- l = -RT ln x1 = 611 . 03 T - 78 . 58 1  T ln T - 4 0 9 2 0  
l n  x1 = 4 9 2 1 . 8 3/T + 9 . 4 5 1 6 6  ln T - 7 3 . 4 9 3 9  

Std .  deviation for � G 0  = 44 . 4  J mol- 1 

T/K �Go/J mol- 1 xl 

25 8 . 15 4 15 9  0 . 14 4 0  
2 6 3 . 1 5 4 6 3 6  0 . 12 0 2  
27 3 . 15 5 5 6 6  0 . 0 8 6 2  
2 8 3 . 15 6 4 6 8  0 . 06 4 1  

AUXILIARY 

METHOD/APPARATUS/PROCEDURE : 

A volume tric method using a glass 
apparatus was employed.  Degassed 
solvent contacted the gas while 
flowing as a thin fi lm , at a 
constant rate , through an absorption 
spiral into a solution buret . A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe
ric pres sure in a gas buret by 
mechanically raising the mercury 
level in the buret at an adjustable 
rate . The solubility was calculated 
from the constant slope of volume 
of gas dissolved and volume of 
solvent inj ected . 

Degas sing was accomplished using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

T/K �G 0/J mol - 1 xl 

2 9 3 . 15 7 3 4 2  0 . 0 4 9 2  
2 9 8 . 15 7 7 6 9  0 . 04 3 5  
30 3 . 1 5 8 1 9 0  0 . 03 8 8  
3 0 8 . 15 8 6 0 3  0 . 0 3 4 8  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Specified as 
instrument grade of minimum 
purity 9 9 . 5  per cent . 

2 .  Fi sher Scienti fic . Speci fied 
minimum purity 9 9 . 0  per cent . 

ESTIMATED ERROR: 
o T/K = 0 . 1  
oxl /xl = 0 . 0 1 

REFERENCES : 

1 .  Clever , H . L . ;  Battino , R . ; 
Saylor , J . H . ;  Gros s ,  P .M .  

J .  Phy s .  Chern . 19 7 1 ,  6 1 , 
10 7 8 . 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3H8 ; [ 74 - 9 8-6 ]  F leury , D . ;  Hayduk , w .  

( 2 )  Cyclohexane ; C6H12 1 [ 1 1 0-82-7 ] Can . J .  Chern . Eng . 1975 , 5 3 , 

195-19 9 .  

VARIABLES :  PREPARED BY : 

T/K : 2 8 3 . 1 5-3 4 3 . 15 
w .  Hayduk P/kPa :  101 . 3 25 

EXPERIMENTAL VALUES : 

T/K Ostwald Coeffi cient 1 Bunsen Coefficient2 Mole Fraction 1 

L/cm 3 cm- 3 a./cm 3 ( STP ) cm- 3atm- 1 :r:l 

2 8 3 . 15 3 3 . 5  2 9 . 3  0 . 1 36  ( 0 . 1 36 ) 3 
2 9 8 . 15 22 . 6  2 0 . 7  0 . 0 9 2 4  ( 0 . 0 9 3 6 )  
3 2 3 . 15 1 3 . 6  11 . 5  0 . 0 5 5 5  ( 0 . 0 5 4 5 )  
3 4 3 . 15 9 . 49  7 . 55 0 . 0 3 7 1  ( 0 . 0 3 7 4 )  

1 Original data . 
2 Calculated by compiler. 
3 The mole fraction solubi lity of the original data was used to determine 

the following equat1ons for LIG0 and ln :r:1 and table of smoothed values : 
LIG 0/J mol- 1 = -RT ln :r:1 = 7 7 . 819 T - 1 7 3 3 0  

l n  :r: 1  = 2 0 8 4 . 4/T - 9 . 36 00 
S td .  deviation for LIG0 = 3 6 . 9  J mol- 1 ; Corre lation coe fficient = 0 . 99 9 8  

T/K LIG0/J mol- 1 :r:l T/K LIG0/J mol- 1  :r:l 

2 8 3 . 15 4 705 0 . 1 356  3 1 3 . 1 5 7 0 3 9  0 . 06 7 0  
2 9 3 . 15 5 4 8 3  0 . 10 5 4  3 2 3 . 15 7 8 17 0 . 05 4 5  
2 9 8 . 1 5 5 8 7 2  0 . 0 9 3 6  3 33 . 15 8 5 9 6  0 . 0 4 4 9  
3 0 3 . 15 6 2 6 1  0 . 0 8 3 4  3 4 3 . 15 9 3 7 4  0 . 0 3 7 4  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetrj_c  method using a glass 1 .  Matheson Co . Speci fied as 
apparatus was employe d .  Degassed instrument grade of minimum 
solvent contacted the gas whi le purity 9 9 . 5  per cent . 
flowing as a thin film ,  a t  a 
constant rate , through an absorption 2 .  Fisher S cienti fic . Speci fied 
spiral into a solution bure t .  A minimum purity 9 9 . 0  per cent.  
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The so lution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe-

ESTIMATED ERROR: ric pressure in a gas buret by 
mechanically rai sing the mercury o T/K = 0 . 1  
level in the buret at an adJ ustable oxl /xl = 0 . 0 1 rate . The solubi lity was calculated 
from the constant s lope of volume 
of gas dissolved and volume of REFERENCES : 
solvent injected . 

1 .  C lever , H . L . ; Battino , R . ; 
Degassing was accompli shed using a Saylor , J . H . ; Gross , P .M .  
two stage vacuum proce ss described 

J .  Phy s .  Chern.  1 9 7 1 ,  61 ' by Clever et a l .  ( 1 ) . 1 0 7 8 . 
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COMPONENTS : 
( 1 )  Propane : c3H8 : [ 7 4 - 9 8 - 6 ]  

( 2 )  Cyclohexane : c6H1 2 : 
[ 1 1 0- 8 2 - 7 ]  

VARIABLES :  
T/K : 

r 1 /kPa : 
2 8 0 . 15 - 3 0 5 . 2 5 
1 0 1 . 32 5  ( 1  atm) 

EXPERIMENTAL VALUES : 
Temperature Mol Fraction 

ORIGINAL MEASUREMENTS : 

Miller , K .  w .  

J .  Phys . Chern . 1 9 6 8 , 7 2 ,  
2 2 4 8  - 2 24 9 .  

PREPARED BY : 

H .  L .  Clever 

Bunsen Ostwald 
Coefficient Coefficient 

t/ ° C T/K :;:1 a/cm3 (STP ) cm-.3 atm- 1 L/cm3 cm- 3 
--

7 . 0  28 0 . 15 0 . 1 3 1 8  31 . 97 32 . 7 9 
12 . 8  28 5 . 95 0 . 11 5 5  2 7 . 3 1 28 . 5 9 
18 . 7  2 9 1 . 8 5  0 . 1 0 1 6  2 3 . 4 8 2 5 . 0 9 
2 5 . 0  2 9 8 . 15 o .  0 8 9 6  2 0 . 2 8 2 2 . 14 
28 . 5  3 0 1 . 6 5 0 . 0 8 3 3  1 8 . 6 5 2 0 . 6 0 
3 2 . 1  3 0 5 . 2 5 0 .  0 7 7 6  17 . 19 1 9 . 2 1 

The Bunsen and Ostwald coefficients were calculated by the compiler 
assuming ideal gas behavior and Henry ' s  law is obeyed . 
Smoothed Data : For use between 2 8 0 . 15 and 305 . 2 5 K .  

l n  :�:1 = - 8 . 4 4 9 8  + 17 . 9 9 2 5/ ( T/lOOK)  
The standard error about the regression line is 1 . 7 5 x 1 0- � .  

T/K Mol Fraction 
x1 

2 8 3 . 1 5 
2 8 8 . 15 
2 9 3 . 1 5 
2 9 8 . 15 
3 0 3 . 15 

0 . 12 3 0  
0 . 11 0 2  
0 . 0 9 9 0  
0 . 08 9 4  
0 . 08 0 9  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
The liquid is saturated with the gas 
at a partial pressure of one atm . 

The apparatus is that described by 
Dymond and Hildebrand ( 1 )  • It uses 
an all-glass pumping system to spray 
slugs of degassed solvent into the 
gas . The amount of gas dissolved is 
calculated from the initial and 
final gas pressure s .  

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Propane . Phill ips Petroleum Co . 

Research grade . Dried before 
use . 

( 2 )  Cyclohexane.  Matheson , Coleman 
and Bel l .  "Spectroquality" . 
Used as received . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Dymond , J .  H . ;  Hildebrand , J .  H .  
Ind .  Eng .  Chern . Fundarn . 1 9 6 7 , 
6 ,  1 3 0 . 
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COMPONENTS : 

( 1 )  Propane : c3H8 : [ 74-9 8 -6 ] 

( 2 )  Benzene : c6a6 : [ 7 1-4 3-2 ] 

VARIABLES : 

T/K : 
P/kPa : 

29 8 . 15 
101 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 1 5  

Ostwald Coefficient 2 

L/cm 3 cm- 3 

16 . 13 

1 0riginal data . 

ORIGINAL MEASUREMENTS : 

Thomsen , E . S . : Gj aldbaek , J . C .  
Acta Che rn .  Scand.  1 96 3 ,  1 7 ,  1 3 4 -1 3 8 . 

PREPARED BY : 

E . S .  Thomsen , w .  Hayduk 

Bunsen Coefficient 1 
a/cm 3 ( STP ) cm- 3 atm- 1 

14 . 7  

Mole Fraction2 

0 . 0 5 6 4  

2Calculated b y  compilers using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The method utilizes a combined glass 
manometer and bulb enclosed in an 
air thermostat which is  shaken until 
equilibrium is established.  Mercury 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phil lips Petroleum Co.  
Specified as research grade and 
GC analysis indicated 0 . 1  per 
cent air and 0 . 0 3 per cent 
ethane impurities . 

is used for calibrating the 2 .  Merck . Purified by freez ing 
and fractionation . volumes and as the confining l iquid . 

Detai ls  in reference 1 .  

The absorbed gas volume i s  calcula
ted from the initial dry gas , and 
final solvent vapor-saturated gas 
volume . The amount of solvent is 
determined by measuring the mass of 
mercury displaced.  

ESTIMATED ERROR: 

o T/K = 0 . 05 
oxl /xl = 0 . 01 5  

REFERENCES : 

1 .  Gj aldbaek , J . C .  
Acta Chern . Scand. 19 5 2 , 6 ,  6 2 3 .  
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 7 4-98-6 ]  Jadot,  R .  

( 2 )  Ben zene ; C s H s ; [ 71-43-2 ]  J .  Chim . Phy s .  1 9 7 2 ,  6 9 ,  1 0 3 6 - 4 0  

VARIABLES : PREPARED BY : 

T/K : 29 8 . 15 
P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constant , 
H/atln 

2 9 8 . 1 5  1 8 . 16 5  

C . L .  Young 

Mole fraction+ 
at partial pressure 
of 101 . 3  kPa ,  xC3 H 8  

0 . 0 5 5 0 5  

+ Calculated by compiler assuming x = 1/H , C 3 H e 

#f.Hco 
/cal mol- 1 
(/J mol- 1 ) 

7 3 0  ( 3 0 5 4 )  

# Excess partial molar enthalpy of solution at  infinite dilution . 

AUXI LIARY I N FOR}�TION 

METHOD 'APPARATUS /PROCEDURE : SOURCE AND PURI TY OF MATERI ALS : 

The conventional gas chromatographic 
technique was used . The carrier 
gas was helium.  The value of Henry ' s  
law constant was calculated from the No details given . 
retention time . The value applies to 
very low partial pressures of  gas and 
there may be a substantial difference 
from that measured at 1 atm . pressure 
There is also considerable uncertain-
ty in the value of Henry ' s  constant 
since no al lowance was made for 
surface adsorption . ESTIMATED ERROR: 

oT/K = ± 0 . 0 5 ;  o H  = ± 2 %  

REFERENCES : 



Non-polar Solvents Excluding Alkanes and Organoha lides 

COMPONENTS : 

( 1 )  Propane ; c3H8; [ 7 4 -9 8 -6 ] 

( 2 )  Benzene ; c6H6 ; [ 71-4 3-2 ] 

VARIABLES : 

T/K : 2 8 3 . 15-34 3 . 15 
P/kPa : 101 . 325  

EXPERIMENTAL VALUES : 

T/K 

2 8 3 . 15 
2 9 8 . 15 
3 2 3 . 15 
3 4 3 . 15 

Ostwald Coe fficient 1 
L/cm 3 cm- 3 

23 . 0  
16 . 6  
10 . 8  

7 . 61  

1 Original data . 
2 Calculated by compi ler. 

ORIGINAL MEASUREMENTS : 

Fleury , D . ; Hayduk , w .  

Can . J .  Chern . Eng . 1975 , 5 3 , 

195-19 9 . 

PREPARED BY : 

W .  Hayduk 

Bunsen Coefficient 2 

a/em ( STP) cm- 3 atm- 1 

2 2 . 2  
15 . 2  

9 . 13 
6 . 06  

Mole Fraction 1 
1 0 � 

X 1 

813  ( 81 5 )  3 
5 8 1  ( 5 8 6 )  
3 7 0  ( 36 1 )  
255  ( 2 5 8 )  
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3 The mole fraction solubility of the original data was used to determine 
the following equations for �G0 and ln x1 and table of smoothed values : 

�G0/J mol- l = -RT ln x1 = 7 5 . 4 8 3  T - 1 5 4 7 1  
ln x1 = 186 0 . 8/T - 9 . 0 7 9 0  

S td .  deviation for � G 0  = 4 4 . 1  J mol- 1 ; Corre lation coefficient = 0 . 9 9 9 8  

T/K �G0/J mol- 1 

2 8 3 . 15 5 9 0 2  
29 3 . 15 6 6 5 7  
2 9 8 . 15 7 0 3 4  
3 0 3 . 15 7412  

10 �x 1 T/K �G0/J mol- 1 

815 3 13 . 15 8166  
651  3 2 3 . 15 8 9 2 1  
5 8 6  3 3 3 . 1 5 9 6 7 6  
5 2 8  3 4 3 . 15 10430  

AUXILIARY INFORMATION 

4 3 4  
3 6 1  
3 0 4  
2 5 8  

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution buret . A 
constant solvent flow was obtained 
by means of a calibrated syr1nge 
pump . The solution at the end of 
the spiral was considered saturated . 

1 .  Matheson Co . Speci fied as 
instrument grade of minimum 
purity 9 9 . 5  per cent.  

2 .  Phi llips Petroleum .  Speci fied 
minimum puri ty 9 9 . 0  per cent . 

Dry gas was ma1ntained at atmosphe- �������--------------------------� 
ric pressure in a gas buret by ESTIMATED ERROR: 

mechanically rai sing the mercury o T/K = 0 . 1  
leve l  in the buret at an adjustable 
rate . The solubi lity was calculated ox1 /x1 = 0 . 0 1  
from the constant slope of volume 
of gas dissolved and volume of 
solvent inj ected.  

Degassing was accomplished using a 
two stage vacuum process described 
by C lever et a l .  ( 1 ) . 

REFERENCES : 

1 .  Clever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gross , P . M .  
J .  Phy s .  Chern . 1971 , 61 , 
1 0 7 8 . 



228 Non-polar Solvents Excluding Alkanes and Organohalides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

C l ) Propane : c 3H 8 : [ 74-98-6 ] Lebeau , P .  

( 2 )  Water, Benzene, Ethanol , 
Diethylether , Chloroform, 
Turpentine 

Compt . R e nd .  1905 , 1 4 0 ,  1454-6 and 
1 572 . 

VARIABLES :  

T/K = 290 . 8  - 294 . 8  
p/kPa = 100 . 4  - 100 . 9  

Bu Z Z .  Soa .  Chim . [ J ] 1905 , JJ , 
1 1 3 7-9 . 

PREPARED BY : 

H .  L .  Clever 

EXPERIMENTAL VALUES : 

Temperature 

tj " c  T/K 

Pressure a 

p/mmHg 

Water : H20 : [ 7 73 2-18-5 ] 
17 . 8  291 . 0  7 5 3  
Benzene: C 6H 60 : [ 71-43-2] 
21 . 5  294 . 7  7 5 7  
Ethanol : c 2H 6o: [ 64-17-5 ] 
16 . 6  290 . 8  754 

Solubility 
Volume propane/100 Volumes 

Solvent 

6 . 5  

1452 

790 
1 , 1 ' -0xybisethane or diethylether: c 4H 1 0o: [ 60-29-7 ] 
16 . 6  290 . 8  757  926  
Chloroform or trichloromethane: CHC1 3 : [ 67-66-3 ] 
21 . 6  294 . 8  757  1299 
Oil of turpentine 
17 . 7  290 . 9  757  1 5 8 7  

a Not clear whether this is total pressure or propane 
partial pressure . It is probably total pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Details not given . 

The data are reported in both 
papers . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane. Prepared by author 
from carefully purified 
propyl iodide by reaction 
with sodium in liquid ammonia . 
Melting point/ " C  = -195 
Boiling point/"C = -44 . 5  
Critical temperature/ " C  = 102 . 

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 



Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

{ 1 )  Butane ; C 4H 1 0 ; [ 1 0 6 - 9 7 - 8 ]  

( 2 ) Benzene ; C 6 H s ; [ 7 1-4 3 - 2 ]  

VARIABLES : 
T/K : 29 8 . 15 

P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constant,  
H/atm 

ORIGINAL MEASUREMENTS : 

Jadot,  R .  

J .  Chi m .  Phy s . l972 , 69 , 1 0 3 6 - 4 0  

PREPARED BY : 

C . L .  Young 

Hole fraction+ 
at partial pressure 
of 101 . 3  kPa ,  XC H 4 1 0 

# liH"' 
/cal mol- 1 
(/J mol- 1 ) 
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--------------------------------------------------------------

2 9 8 . 1 5 4 . 8 2 0 . 207  8 5 0  ( 3 5 5 6 )  

+ Calculated by compiler assuming xC 4 H 1 0  = 1/H . 

# Exces s partial molar enthalpy of  solution at infinite dilution . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium . The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies 
to very low partial pressures of gas 
and there may be a substantial 
difference from that measured at 
1 atm . pressure . There is also 
cons iderable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface 
adsorption .  

SOURCE AND PURITY O F  MATERIALS : 

No details given 

ESTIMATED ERROR: 

o T/K = ± 0 . 0 5 ;  o H  = ± 2 %  

REFERENCES : 



230 Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3H8 ; [ 74 -9 8 -6 ] Waters , J . A . ; Mortimer , G . A . ; 
C lements , H . E .  

( 2 )  Methylbenzene ( toluene ) ; C 7H8 ; J.  Chem . Eng . Data 1 9 7 0 , 1 5 ,  [ 108-88-3 ] 1 7 4 -1 7 6 . 

VARIABLES : PREPARED BY : 
T/K : 2 5 3 . 15 - 29 8 . 15 w .  Hayduk 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

T/K Solubi lity 1 Ostwald Bunsen Mole Method 
C l / Coefficient 2 Coefficient 1 Fraction 2 

mol dm- 3atm- 1 L/cm 3 cm- 3  3 CJ./ :x:l 

2 5 3 . 1 5  3 . 22 8  6 6 . 6 1 7 2 . 35 0 . 2 4 7 3  A 
2 5 3 . 15 3 . 17 5  6 5 . 51 7 1 . 16 0 . 2 4 4 3  B 
2 7 3 . 15 1 . 10 7  24 . 8 1 2 4 . 81 0 . 1030  A 
2 7 3 . 15 1 . 1 77 26 . 38 26 . 38 0 . 1 0 8 9  B 
294 . 15 0 . 4 5 0  10 . 94 10 . 09 0 . 0 4 56 A 
2 9 6 . 15 0 . 4 5 2  1 1 . 04 1 0 . 12 0 . 04 5 8  B 
2 9 8 . 15 0 . 4 46  10 . 99 9 . 9 9  0 . 0 4 5 4  A 

10riginal data.  3 a/cm3 (STP ) cm- 3 atm- 1 
2 
Calculated by compiler. 
The mole fraction solubility obtained using method A was used to determine 
equations for �G0 and ln :x: and table of smoothed values : 
�G 0/J mol- 1 = -RT ln :x: = 7 16 . 8 3T  - 9 2 . 18 T ln T - 4 9 3 8 3 . 3  

ln :x: = 11 . 0 8 8  l n  T + 5 9 3 9 . 8/T - 84 . 22i4 
Standard error of estimate for :x: is  0 . 0 0 2 0 ; correlation coefficient= . 9 9 9 7  

T/K �G0/J mol- 1 :x:l T/K �G0/J mol- 1 :x:l 

2 53 . 15 2 9 4 2 . 6  0 . 2 4 7  2 8 3 . 15 6 2 2 0 . 3  0 . 0712 
26 3 . 15 4 0 6 9 . 7  0 . 1 56 2 9 3 . 15 7 2 4 6 . 1  0 . 0512 
2 7 3 . 15 516 1 . 9  0 . 1 0 3  2 9 8 . 15 7 74 7 . 2  0 . 04 3 9  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Two methods (A and B) were employed 1 .  Matheson Co . Research grade ; 
Method A was considered more accurate specified as 9 9 . 9 9 mole per 
whi le method B was utilized mainly cent pure . 
as a check on method A .  
Method A :  A removable 5 0 0 -cm 3 glass 2 .  Fisher C o .  Spectrophotometric 
absorption cell was used for the gas grade , of unspeci fied purity . 
solubility measurements .  The gas was 
supplied from a steel reservoir 
equipped with a pressure gauqe and 
two pressure regulators . The pres-
sure change in  the reservoir was 
used to determine the quantity of ESTIMATED ERROR: 
gas dissolved . The solvent was o T/K = 0 . 1  degassed in the equi librium cell . A oP/kPa = 0 . 1  correction was applied for non- oa l jal = 0 . 0 2 ( compiler for ideality of the gas . Method A) 
Method B :  The increase in mass of REFERENCES : 
the solvent was determined by remo-
ving the absorption cell and weighin� 
it before and after a solubility 
determination . 



Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 )  Propane : c3H8 : [ 74 - 9 8 - 6 ]  

( 2 )  Methylbenzene o r  toluene 
Dimethylbenzene 

VARIABLES : 

T/K = 24 3 . 15 - 2 9 3 . 15 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Hannaer t ,  H . : Haccuria , M . : 
Mathieu , M .  P .  

Ind . Chim.  Be lge 1 9 6 7 , 3 2 ,  
1 5 6  - 1 6 4 . 

PREPARED BY : 

E . L .  Booze r ,  H . L .  C lever 

Temperature 
Interval of 
Measurements 

Propane 
Mol % Range 
10 2x1 /mol % 

K7Tv/atm 1 
at 

293 . 1 5 K 

Enthalpy of 
Dissolution 
liH/kcal mol- 1 

Constant 
A 

T/K 
Methylbenzene or toluene : c7H8 ; [ 1 08-88-3 ]  

2 4 3 . 15-293 . 1 5 1 - 1 0  12 . 8  3 . 7 9  3 . 9 3  

Dimethylbenzene mixture ; c8H1 0 ; [ 1 3 3 0-20-7]  

2 4 3 . 15-293 . 1 5 1 - 10  1 2 . 5  4 . 1 5  4 , 2 0 

1 log (K7!V/atm)  = A - (liB/cal mol- 1 ) / ( 2 . 3R ( T/K) ) 

The author ' s  def initions are : 

K = y 1!x1 = mole fraction gas in gas phase 
mole fraction gas in liquid phase , 

7!/atm = total pressure ,  

v = coefficient of fugacity .  

The function , K7TV/atm ,  i s  equivalent to a Henry ' s  constant i n  the form 
H1 , 2/atm = (f1!atm) /x1 where !1 is the fugacity . 

AUXILIARY INFO RMATION 

METHOD/APPARATUS/PROCEDURE : 

The authors describe three methods :  

l .A .  [Saturat . n °  1 ] . A measure of 
the static pressure of satura
tion in an apparatus which gave 
a precision of 10 - 15 % .  

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane . Matheson . C .  P .  
Purified on fractionation 
column . Purity > 99 % .  

( 2 )  Methylbenzene . Qualite UCB . 
Density p 2 0/g cm- 3 = 0 . 8 6 8 9 .  
Dimethylbenzene . Merck . 
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l . B .  [Saturat . n°  2 ] . A measure of 
the static pressure of satura
tion in an apparatus which gave 
a precision of 2 - 5 % .  

Mixture of 9 0 %  dimethylbenzenes , 
5 % methyl benzene , and 5 % 
ethylbenzene . 

2 .  [Chroma to] . A Gas liquid chroma- �=� ...... -------------------i 
tographic method estimated to ESTIMATED ERROR: 
have a precision of 2 - 5 % .  

3 .  [Anal . directe ] . Direct analysis 
of the gaseous and liquid 
phases . 

Method l . A .  was used for these 
systems . 

REFERENCES : 



232 Non-polar  Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3H8 [ 74-9 8-6 ] F leury , D . ; Hayduk , w .  

( 2 )  Ethylbenzene ; C 8H1 0  [ 100-41-4 ] Can .  J .  Chern . Eng . 19 7 5 , 53 ,  
19 5-19 9 .  

VARIABLES :  PREPARED BY : 

T/K : 2 7 3 . 15 -3 2 3 . 15 w .  Hayduk 
P/kPa : 101 . 325  

EXPERIMENTAL VALUES : 

T/K Ostwald Coe fficient 1 Bunsen Coefficient 2 Mole Fraction 1 

L/cm 3 cm- 3 a/cm 3 ( STP ) cm- 3 atm- 1 xl 

27 3 . 1 5  2 8 . 6  28 . 6  0 . 13 4  ( 0 . 13 3 ) 3 
2 9 8 . 15 15 . 3  14 . 0  0 . 0 7 2 4  ( 0 . 0 7 3 4 )  
323 . 15 9 . 8 7 8 . 3 4 0 . 0 4 4 7  ( 0 . 0 4 4 4 )  

1 Original data . 
2 Calculated by compiler. 
3 The mole fraction solubi lity of the original data was used to determine 

the following equations for llG0 and ln x1 and table of smoothed values : 
llG0/J mol- 1 = -RT ln x1 = 75 . 71 2  T - 1 6 0 9 9  

ln x1 = 1 9 3 6 . 4/T - 9 . 10 6 6  
S td .  devi ation for llG0 = 29 . 6  J mol- 1 ; Correlation coefficient = 0 . 9 9 9 9  

T/K l!Go/J mol- 1 xl T/K l!Go/J mol- 1 xl 

2 73 . 15 4 852 0 . 13 3  3 0 3 . 15 6 85 3  0 . 06 5 9  
2 8 3 . 15 5 3 3 9  0 . 104  313 . 15 7610  0 . 05 3 8  
2 9 3 . 15 6 0 9 6  0 . 0 8 2 0  3 2 3 . 15 8 3 6 7  0 . 0 4 4 4  
2 9 8 . 15 6 4 74 0 . 0 7 3 4  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDU RE :  SOURCE AN D  PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Speci fied as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas whi le purity 9 9 . 5  per cent . 
flowing as a thin film , at a 
constant rate , through an absorption 2 .  Phi l lips Petroleum . Speci fied 
spiral into a solution bure t .  A minimum purity 9 9 . 0  per cent .  
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe-

ESTIMATED ERROR: ric pressure in a gas buret by 
mechanically raising the mercury o T/K = 0 . 1  
level in the buret at an adj ustable oxl /xl = 0 . 01 rate . The solubi lity was calculated 
from the constant slope of  volume 
of gas dissolved and volume of REFERENCES : 
solvent injected . 

Degassing was accompli shed using a 1 .  C lever , H . L . ; Battino , R . ; 
two stage vacuum process described Saylor , J . H . ;  Gross ,  P .M .  
by Clever et al . ( 1 )  • J.  Phy s .  Chern . 1 9 71 , 6 1 ' 

1078 . 



Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane � c3H8 � [ 74 - 9 8 -6 ] F leury , D . � Hayduk , w .  

( 2 )  1 , 3-Dirnethylbenzene (rn-xylene ) � 
c 8H10 � [ 1 08-38- 3 ]  

Can .  J .  Chern . Eng . 1 9 7 5 , 5 3 , 

195-19 9 .  

VARIABLES : 
T/K : 2 7 3 . 15-323 . 15 

P/kPa :  1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 

L/crn 3 crn- 3 
---

273 . 15 29 . 3  
2 9 8 . 15 15 . 5  
323 . 15 9 . 8 3  

1 Original data , 
2 Calculated by compiler. 

PREPARED BY : 

W .  Hayduk 

Bunsen Coefficient2 Mole Fraction 1 
ex/ern 3, ( STP) crn- 3 atrn- 1 ;r:l 

29 . 3  0 . 13 6  ( 0 . 13 5 ) 3 
14 . 2  0 . 0 7 3 1  ( 0 .  074 4 )  

8 . 31 0 . 04 5 4  ( 0 . 0 4 5 0 )  
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3 The mole fraction solubility of the original data was used to determine 
the following equations for �G o and ln x

1 
and table of smoothed values : 

�G0/J rnol- 1 = RT ln :r:1 = 75 . 551  T - 1 6 0 8 4  
l n  x1  = 1934 . 6  T - 9 . 0 8 72 

S td .  deviation for �Go = 3 7 . 6  J rnol- 1 � Corre lation coe fficient = 0 . 99 9 9  

T/K �Go/J rnol- 1 ;r:l T/K �G0/J rnol- 1 ;r:l 
---

2 7 3 . 15 4 5 5 3  0 . 13 4 7  3 0 3 . 15 6 8 1 9  0 . 06 6 8  
283 . 15 5 3 0 8  0 . 1049  313 . 15 7 5 7 5  0 . 05 4 5  
29 3 . 15 6 0 6 4  0 . 0 8 3 1  323 . 15 8 33 0  0 . 04 5 0  
2 9 8 . 1 5 6 4 4 1  0 . 0 7 4 4  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degas sed 
solvent contacted the gas whi le 
flowing as a thin fi lm ,  at a 
constant rate , through an absorption 
spiral i nto a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson C o .  Speci fied as 
ins trument grade of minimum 
puri ty 9 9 . 5  per cent.  

2 .  Phi l lips Petroleum .  Specified 
minimum purity 9 9 . 0  per cen t .  

Dry gas was maintained a t  atrnosphe- �E�S�T�I�MA�T�E�D�E�R�RO�R�:
-----------------------; 

ric pressure in a gas buret by 
mechanically rai sing the mercury oT/K = 0 . 1  
level in the buret at an adjustable 
rate . The solubi lity was calculated 0�1/:r:l = 0 • 0 1 
from the constant slope of volume 
of gas dissolved and volume of 
solvent injected . 

Degassing was accompli shed using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

REFERENCES : 

1 .  C lever , H .L . � Battino , R . � 
Saylor , J . H . � Gross , P . M .  
J .  Phy s .  Chern . 19 7 1 ,  6 1 , 
1 0 7 8 . 



234 Non-polar Solvents Excluding Alkanes and Organohalides 

COMPONENTS : 

{ 1 )  Propane ; C 3 H 8 ; [ 7 4-98-6 ]  
{ 2 ) 1 , 3-Dimethylbenzene (rn-xylene) ; 

C e H 1 o ; [ 10 8- 3 8 - 3 ]  

VARIABLES : 

T/K : 26 8 . 2 -29 3 . 2  
P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J.  App l .  Chern . Bio techno l .  

1 9 7 3 , 2 3 , 1-17 . 

P REPARED BY : 

C .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

2 6 8 . 2  
2 7 8 . 2  
2 83 . 2  
2 9 3 . 2  

Mole ratio 

0 . 1 90  
0 . 16 9  
0 . 15 4  
0 . 11 3  

# Calculated b y  compiler . 

Mole fraction of propane# 

0 . 16 0  
0 . 14 5  
0 . 1 3 3  
0 . 102  

AUXILI ARY INFORNATION 

METHOD ,'APPARATUS / P ROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were puri fied by 
conventional procedures " . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
( estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App l .  Chern . Bio techno l .  

1972 , 2 2 , 6 2 3 .  



Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74-98-6 ] 

( 2 )  Octarnethylcyclotetrasiloxane ; 
C8H2 4o4si4 ; [ 5 56-67-2 ] 

VARIABLES :  
T /K : 300-425  

P/kPa : 1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappe low , C . C . ;  Prausnitz , J . M .  

A . I . Ch . E . J. 19 7 4 , 20 , 109 7-11 0 4 .  

PREPARED BY : 

C . L . Young 
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T/K Henry ' s  Constanta 
H/atm 

Mole fractionb of 
at 1 atm. partial 
pressure , xc H 

propane 

3 0 0  

3 2 5  

3 5 0  

3 7 5  

4 0 0  

4 25 

6 . 09 

9 .  7 2  

14 . 5  

19 . 9  

2 5 . 2  

30 . 0  

3 8 

0 . 16 4 2  

0 . 1 0 2 9  

0 . 06 9 0  

0 . 05 0 3  

0 . 0 3 9 7  

0 . 0 3 3 3  

a Authors stated measurements were made a t  several pressures and values 
of solubility used were all wi thin the Henry ' s  law region . 

b Calculated by compi ler as suming linear relationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Volumetric apparatus simi lar to 
that described by Dymond and 
Hildebrand ( 1 ) . Pressure measured 
with a null detector and precis ion 
gauge . Detai ls in ref .  ( 2 ) . 

PB-I 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed ; no other detai ls 
given . 

ESTIMATED ERROR: 

o T/K = 

REFERENCES :  

± 0 . 1 ;  oxC H 3 8 
± 1% 

1 .  Dymond , J . ; Hildebrand , J . H .  
Ind .  Eng .  Chern . Fundarn . 19 6 7 ,  
6 ,  130 . 

2 .  Cukor , P . M . ; Prausnitz , J .M .  
Ind . Eng . Chern. Fundarn . 1 9 7 1 , 
1 0 ,  6 38 . 



236 Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 2 )  Decahydronaphthalene , ( Decalin) ; 

ORIGINAL MEASUREMENTS : 

Lenoir ,  J . -Y . ; Renault , P . ; 
Renon , H .  

c10H18 ; [ 9 1-1 7 - 8 ]  J .  Chern . Eng . Data 1971 , 1 6 ,  340-2 . 

VARIABLES : 

T/K : 29 8 , 32 3  
P/kPa :  1 0 1 . 325  

PREPARED BY : 

C . L .  Young 

EXPERIMENTAL VALUES : 

T/K 

2 9 8  

3 2 3  

Henry ' s  constant 
He H /atm 

3 8 

12 . 1  

16 . 4  

Hole · fraction at 1 atm* 
:X: C3H8 

0 . 0 8 2 6  

0 . 06 1 0  

* Calculated b y  compiler assuming a linear function o f  p vs :x:C H , 
i . e . , :x:C H ( 1  atm) = l/HC H . 

C3H8 3 8 
3 8 3 8 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A conventional gas-liquid 
chromatographic unit fitted with 
a thermal conductivity detector 
was used . The carrier gas was 
helium .  The value of Henry ' s  law 
constant was calculated from the 
retention time . The value applies 
to very low partial pre ssures of 
gas and there may be a substanti al 
difference from that measured at 
1 atm . pre ssure . There is also 
considerable uncertainty in the 
value of Henry ' s  constant since 
surface adsorption was not allowed 
for although its possible existence 
was noted . 

SOURCE AND PURITY OF MATERIALS : 

1 .  L ' Air Liquide sample , minimum 
purity 9 9 . 9  mole per cent . 

2 .  Touzart and Matignon or 
Serlabo sample , purity 9 9  mole 
per cent.  

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  oH/atm = ± 6 %  
(estimated by compiler) • 

REFERENCES : 



Non-polar Solvents Excluding Alkanes and Organoha lides 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74 -9 8 -6 j 

( 2 ) 1-Methylnaphthalen e ;  
c11H10 ; [ 1 321-94-4 ] 

VARIABLES :  
T/K : 300-475  

K/kPa : 1 0 1 . 325  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M .  

A . I . Ch . E . J . 1 9 7 4 , 2 0 , 1 0 9 7 -1104 . 

PREPARED BY : 

C . L .  Young 
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T/K Henry ' s  Constanta 
H /atm 

Mole fract�on b of propane 
at 1 atm . partial pre ssure , 
X C 3H8 

3 0 0  2 7 . 1  

3 2 5  4 1 . 1  

3 5 0  58 . 0  

3 7 5  7 7 . 1  

4 0 0  9 7 . 7  

4 2 5  1 1 8  

4 5 0  1 35 

4 7 5  1 4 6  

0 . 0 3 6 9  

0 . 0 2 4 3  

0 . 0 1 7 2  

0 .  0 1 3 0  

0 . 0 102  

0 . 0 0 8 4 7  

0 . 0 0 7 4 1  

0 . 0 0 6 8 5  

a Authors stated measurements were made a t  several pressure s and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear relationsh�p between mole 
fract�on and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus simi lar to 
that described by Dymond and 
Hildebrand ( 1 ) . Pressure measured 
with a nul l detector and precis ion 
gauge . Details in re f .  ( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degas sed ; no other detai ls 
g�ve n .  

ESTIMATED ERROR: 

o T/K = 

REFERENCES : 

± 0 . 1 ;  oxC H 3 8 
± 1% 

1 .  Dymond , J . ;  Hi ldebrand , J . H .  
Ind . Eng . Chern . Fundarn . 196 7 , 
6 ,  1 3 0 . 

2 .  Cukor , P .M . ; Prausnitz , J .M .  
Ind . Eng . Chern . Fundarn . 1 9 7 1 , 
1 0 ,  6 3 8 . 



238 Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 )  Propane � c 3H8 � [ 7 4 -9 8-6 ] 

( 2 )  1 , 1 ' -Bicyclohexyl �  c12H22 ; 
[ 9 2-51- 3 ]  

VARIABLES : 
T/K : 300-475  

P/kPa : 1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M. 

A . I. Ch . E . J . 1974 , 2 0 , 109 7-1104 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H/atm 

Mole fractionb of 
at 1 atm . partial 
pressure , xc H 

propane 

3 0 0  

325  

3 5 0  

3 7 5  

4 0 0  

4 2 5  

4 5 0  

4 7 5  

1 1 . 7  

19 . 0  

2 8 . 4  

4 0 . 0  

53 . 1  

6 6 . 4  

7 7 . 3  

76 . 6  

3 8 

0 . 0 8 5 5  

0 . 0 5 2 6  

0 . 0 3 5 2  

0 . 0 2 50 

0 . 0 1 8 8  

0 . 0 151  

0 . 0 12 9  

0 . 0 131  

a Authors stated measurements were made at several pressures and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler assum1ng linear relationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus simi lar to 
that described by Dymond and 
Hi lderbrand ( 1 ) . Pressure 
measured with a null detector and 
precision gauge . Detai ls in ref .  
( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed ; no other detai ls 
given . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  oxC H 3 8 

REFERENCES : 

± 1% .  

1 .  Dymond , J . ; Hildebrand , J . H .  
Ind . Eng . Chern . Fundarn . 1 9 6 7 , 
6 ,  1 3 0 . 

2 .  Cukor , P . M . � Prausni tz , J . M .  
Ind . Eng . Chern . Fundarn . 1 9 7 1 , 
1 0  6 3 8 . 



Non-polar  Solvents Excluding Alkanes and Organoha l ides 

COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 74-9 8-6 ] 

( 2 )  Diphenylmethane , 
( 1 , 1 ' -Methyleneb�sbenzene ) ;  

C1 3H1 2 ; ( 10 1 -81-5 ] 

VARIABLES :  
T/K : 300-475  

P/kPa : 10 1 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M .  

A . I . Ch . E . J . 1974 , 2 0 , 109 7-1104 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H/atm 

Mole fractionb of 
propane at 1 atm . 
partial pressure , 
:r: C 3H8 

3 0 0  2 6 . 0  0 . 0 3 8 5  

3 2 5  3 7 . 4  0 . 02 6 7  

3 5 0  51 . 1  0 . 0196  

375  6 6 . 2  0 . 0 1 5 1  

4 0 0  8 2 . 1  0 . 0 12 2 

4 2 5  9 8 . 6  0 . 0 101  

450  ll5 0 . 0 0 8 7 0  

4 7 5  1 3 2  0 . 0 0 7 5 8  

a Authors stated measurements were made a t  several pressures and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear re lationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Volumetric apparatus similar to 
that described by Dymond and 
Hi ldebrand ( 1 )  • Pressure measured 
with a null detector and preci sion 
gauge . Details  in ref .  ( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed ; no other detai ls 
given . 

ESTIMATED ERROR: 

o T/K = 

REFERENCES :  

± O . l ;  o:r:c H 3 8 
± 1% 

1 .  Dymond , J . ; Hi ldebrand , J . H .  
Ind. Eng .  Chem . Fundam . 19 6 7 ,  
6 ,  130 . 

2 .  Cukor , P . M . ; Prausnitz , J .M .  
Ind . Eng . Che m .  Fundam . 1971 , 
1 0 ,  6 3 8 .  
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240 Non-polar Solvents Excluding Alkanes and Organoha lides 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 1 0 6 -97-8 ) 

( 2 )  Methylbenzene or toluene or 
phenylmethane 

Dimethyl benzenes 

VARIABLES : 
T/K = 24 3 . 15  - 29 3 . 1 5 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Hannaert ,  H . ;  Haccuria , M . ; 
Mathieu , M .  P .  

Ind . Chim . Be �ge 1 9 67 , 3 2 , 
1 5 6-164 . 

PREPARED BY : 
E .  L .  Boozer 
H .  L .  Clever 

Temperature 
Interval of 
Measurements 

Butane 
Mol % Range 
10 2 x1 /mol % 

K1rvYatm 
at 

293 . 1 5  K 

Enthalpy of 
Dissolution 
I::.H /kcal mol - 1  

Constant 
A 

T/K 
Methylbenzene or toluene or phenylmethane ; c7H8 ; [ 1 08 - 8 8 - 3 )  

243 . 15-293 . 1 5  3 - 2 0  3 . 0  4 . 84 4 . 08 

Dimethylbenzenes ; c8H10 ; [ 1 330-20-7 ] 

243 . 15-293 . 1 5  3 - 20 3 . 2  4 . 94 4 . 18 

1 log (KTIV/atm) = A - (I::.H/cal mol-1 ) / ( 2 . 3R ( T/K) ) 

The author ' s  definitions are : 

K = y 1/x1 = mol e  fraction gas in gas phase 
mole fraction gas in liquid phase , 

TI/atm = total pressure , 

v = coefficient of fugacity . 

The function , KTIV/atm ,  is equivalent to a Henry ' s  constant in the form 
H1 , 2/atm = (f1 /atm) /x1 where t1 is the fugacity .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The authors describe three methods : 

l . A .  [ Saturat . n ° l ) . A measure of 
the static pressure of satura
tion in an apparatus which gave 
a precision of 1 0  - 15 % .  

l . B .  [Saturat . n ° 2 ) . A measure of 
the static pressure of satura
tion in an apparatus which gave 
a precision of 2 - 5 % .  

2 .  [ Chromate] .  A Gas liquid 
chromatographic method 
estimated to have a precision 
of 2 - 5 % .  

3 .  [Anal , directe] • Direct 
analysis of the gaseous and 
liquid phases . 

Method l .A .  was used for these 
systems . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Matheson Co . ,  Inc . 
Fractionated , purity > 99 . 5  
per cent . 

( 2 )  Methylbenzene . Qualite UCB . 
Density , p 2 0/g cm- 3 = 0 . 8 68 9 .  

Dimethylbenzenes . Merck and Co . 
Mixture of 90%  dimethylbenzenes , 
5 %  methylbenzene , and 5 %  ethyl 
benzene . 

ESTIMATED ERROR: 

REFERENCES : 



Non-polar  Solvents Excluding Alkanes and Organohalides 

COMPONENTS : 

( 1 )  Butane;  C �H 1 0 ; [ 10 6 - 9 7 - 8 ]  

( 2 ) Methylbenzene ( toluene ) ;  C , H a ; 
[ 10 8 - 8 8 - 3 ]  

VARIABLES :  
T/K : 2 8 3 . 2  

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w.  
J .  App Z .  Che rn .  Bio teahno Z .  

1 9 7 3 , 2 3 , 1-17 . 

PREPARED BY : 

C .  L .  Young 

Tota l pressure = 101 . 3  kPa 

T/K Mole ratio Mole fraction of butane# 

2 8 3 . 2  1 .  4 5  0 . 5 9 2  

# Calculated by compiler . 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
contro l led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURI TY OF MATERIALS : 

No details given except that 
" al l  compounds were purified 
by conventional procedures " .  

ESTIMATED ERROR: 
o T/K = ± 0 . 1 ;  ox/x = ± 3 %  

( estimated b y  compiler ) . 

REFERENCES : 

1 .  Gerrard , W .  
J .  App Z .  Chern . Bio teahno Z .  

19 7 2 , 2 2 , 6 2 3 .  
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242 Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 ) Butane ; C 4 H 1 o :  [ 10 6 - 9 7 - 8 ]  

( 2 ) 1 , 3-Dimethylbenzene (m-xylene) ; 
C a H 1 o :  [ 10 8 - 3 8- 3 ]  

VARIABLES : 

T/K : 2 78 . 2-29 3 . 2  
P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App t .  Chem .  Bioteahno t .  

19 7 3 , 2 3 , 1-17 . 

PREPARED BY : 

C .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

4 . 0 0 
1 .  5 3  
0 . 70 0  

# C alculated by compiler . 

Mole fraction of butane# 

0 . 800  
0 . 6 0 5  
0 . 4 12 

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURI TY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " .  

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App t .  C h e m .  B i o t e ahno Z .  

1972 ' 2 2 ' 6 2 3 .  



Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 106-97-8 ] 

( 2 )  Octamethylcyclotetrasiloxane ; 
C 8H2 4o4si 4 ; [ 5 56-67-2 ] 

VARIABLES :  

T/K : 300-425  
P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M .  

A . I . Ch . E . J .  1974 , 2 0 , 109 7-110 4 .  

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H/atm 

Mole fractionb of butane 
at 1 atm. partial 
pre ssure , .rc H 

300  

3 2 5  

3 5 0  

3 7 5  

4 00 

4 2 5  

2 . 19 

3 . 81 

6 . 3 2 

9 . 4 0  

12 . 7  

16 . 0  

4 10  

0 . 4 5 6 6  

0 . 2 6 2 5  

0 . 15 8 2  

0 . 10 6 4  

0 . 0 7 8 7  

0 . 0 6 2 5  

a Authors stated measurements were made a t  several pressures and values 
of solubility used were all within the Henry ' s  l aw region . 

b Calculated by compiler assuming linear relationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
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Volumetric apparatus simi lar to 
that described by Dymond and 
Hildebrand ( 1 ) . Pressure measured 
with a null detector and preci sion 
gauge . Detai ls in ref .  ( 2 ) . 

Solvent degassed ; no other detai ls 
give n .  

PB-I* 

ESTIMATED ERROR: 

o T/K = ± 1 %  

REFERENCES : 

1 .  Dymond ,  J . ; Hildebrand , J . H .  
Ind . Eng . Chern . Pundarn . 196 7 ,  
6 ,  1 3 0 . 

2 .  Cukor , P . M . ; Prausnitz , J .M .  
Ind .  Eng .  Chern . Pundarn . 19 71 , 
1 0 , 6 3 8 . 



244 Non-polar Solvents Excluding Alkanes and Organohalides 

COMPONENTS : 

( 1 )  Butane ; C4 H 1 o ; [ 10 6 - 9 7 - 8 ]  

( 2 )  Decahydronaphthalene , 
( Decalin) : C 1 o H 1 a :  [ 9 1- 17- 8 ]  

VARIABLES : 

T/K : 
P/kPa : 

2 9 8 . 15 ,  3 2 3 . 1 5 
101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Lenior , J-Y . ;  Renault ; P .  Renon , H .  

J .  Chern . Eng . Data 19 7 1 ,  1 6 ,  340-2  

P REPARED BY : 

C . L . Young 

T/K Henry ' s  Constant 
He H /atm 4 I 0 

Mole fraction at 1 atm* 
XC 4H 1 o 

29 8 . 15 3 . 5 7 0 . 280  

323 . 15 4 . 9 1 0 . 20 4  

* Calculated by compiler assuming a linear function of Pc H vs xc H , 
I 4 1 0 4 1 0 ie . xC 4H 1 0 ( 1  atm) = 1 HC4 H 1 0 , 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm. pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not al lowed for 
although its possible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  L ' Air Liquide sample ;  minimum 
purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample , purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

oT/K = �0 . 1 ; oH/atm = �6 % 
(estimated by compiler) • 

REFERENCES : 



Non-polar Solvents Excluding Alkanes and Organohalides 

COMPONENTS : 

( 1 )  Butane ; c 4H10 ; [ 10 6 -9 7 - 8 ] 

( 2 )  1 , 1 ' -Bicyclohexyl ; c 12H 22 : 
[ 9 2-5 1-3 ]  

VARIABLES : 
T/K : 300-475  

P/kPa : 1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M .  

A . I . Ch . E . J . 1974 , 2 0 , 1 0 9 7 -110 4 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H /atm 

Mole fractionb of butane 
at 1 atm . partial 
pressure , :x: 

3 0 0  4 . 59 

325  7 . 34 

3 5 0  11 . 4  

375  1 7 . 2  

4 0 0  2 4 . 3  

4 2 5  31 . 9  

4 5 0  39 . 5  

4 7 5  4 6 . 4  

C4 H10 

0 . 2179  

0 . 1362  

0 . 0 8 7 7  

0 . 05 8 1  

0 . 0 4 2 1  

0 . 0 3 1 3  

0 . 0 2 5 3  

0 . 0216 

a Authors stated measurements were made at several pressures and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear re lationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
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Volumetric apparatus simi lar to 
that described by Dymond and 
Hi ldebrand ( 1 ) . Pressure measured 
with a nul l detector and precision 
gauge . Details in re f .  ( 2 ) . 

Solvent degassed ; no other detai ls 
given . 

ESTIMATED ERROR: 

oT/K = ± 1% 

REFERENCES : 

1 .  Dymond , J . ; Hi ldebrand , J . H .  
Ind. Eng . Ch em . Fundam . 196 7 ,  
6 ,  130 . 

2 .  Cukor , P .M . ; Prausni tz , J . M .  
Ind.  Eng . Chem . Fundam . 1 9 7 1 , 
1 0 ,  6 38 .  



246 Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 )  2-Methylpropane ;  C 4 H 1  o ; 
[ 7 5-28- 5 ]  

ORIGINAL MEASUREMENTS : 

Jado t ,  R .  

J .  Chim.  Phy s .  1 9 72 ,  6 9 ,  1036-40  
( 2 )  Benzene ; C 6 H s ; [ 71-43-2 ]  

VARIABLES :  
T/K : 29 8 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constan t ,  
H/atm 

2 9 8 . 1 5 8 . 1 6 0  

PREPARED BY : 

C . L .  Young 

Hole fraction+ 
at partial pressure 
of 101 . 3  kPa , XC H 4 1 0 

0 . 1 2 2 5  

+ Calculated by compiler assuming x = 1/H . C 4 H 1 o 

#liHoo 
/cal mol- 1  
(/J mol- 1 ) 

1100  ( 4 6 0 2 )  

# Excess partial molar enthalpy of  solution at infinite dilution . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURl TY OF MATERIALS ; 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium. The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies 
to very low partial pressures of gas No details given . 
and there may be a substantial 
difference from that measured at 1 
atm. pressure . There is also 
considerable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface 
adsorptio.1 .  ESTIMATED ERROR: 

oT/K = ± 0 . 05 ;  oH = ± 2 %  

REFERENCES . 



Non-polar Solvents Excluding Alkanes and Organohalides 247 

COMPONENTS : 

( 1 )  2-Methylpropane , ( i sobutane ) ; 
c4H10 ; [ 75-28-5 ] 

( 2 )  1 , 3 , 5-Trimethylbenzene , 
(mesitylene ) ;  c9H12 ; [ 1 08-6 7 - 8 ] 

VARIABLES : 

T/K : 2 7 3 . 15 
P/kPa : 13 . 3-10 1 . 3  

EXPERIMENTAL VALUES : 

T/K P/mmHg 

2 73 . 15 1 0 0  

200  

3 0 0  

4 0 0  

5 0 0  

6 0 0  

700  

760  

P/kPa 

1 3 . 3  

26 . 7  

4 0 . 0  

5 3 . 3  

6 6 . 7  

8 0 . 0  

9 3 . 3  

101 . 3  

ORIGINAL MEASUREMENTS : 

Gerrard , W .  

So lubi l i ty o f  Ga s e s  and Liquids, 
P l e num, New York,  1 9 76 , Chapter 12 . 

PREPARED BY : 

C . L .  Young 

Mole fraction of 2-methyl 
propane in liquid , xc H 4 10  

0 . 05 8  

0 . 1 17  

0 . 1 8 0  

0 . 2 4 5  

0 . 32 2  

0 . 4 04  

0 . 4 9 6  

0 . 5 6 8  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured by 
a manometer assembly . The amount 
of absorbed gas was estimated No detai ls given.  
by  weighing . The temperature was 
manually controlled to within 
0 . 2K .  The apparatus and procedure 
are described by Gerrard ( 1 ,  2 ) . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) 

REFERENCES : 

1 .  Gerrard , W . 
J .  App l .  Chem . Bio teahno l .  1 9 7 2 , 
2 2 ,  6 2 3-6 5 0 . 

2 .  Gerrard , t'l . 
So lub i l i ty of Gas e s  and Liquids, 
Plenum Pre s s ,  New York,  1976 , 
Chapter 1 .  



248 Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 )  2-Methylpropane ; c4H10 ; 
[ 75-28-5 ] 

( 2 )  1-Methylnaphthalene ; c1 1H10 ; 
[ 13 2 1-94-4 ] 

VARIABLES : 
T/K : 300-475  

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappelow , C . C . ; Prausnitz , J . M . ; 

A . I . Ch . E . J .  1 9 7 4 , 2 0 , 1 0 9 7 -1 104 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta Mole fractionb of 2-
methyl propane at H/atm 1 atm . 
partial pressure , X C4H10 

300  12 . 0  0 . 0 8 3 3  

3 2 5  19 . 9  0 . 0 5 0 3  

3 5 0  3 0 . 3  0 . 03 3 0  

3 7 5  42 . 8  0 . 0 23 4  

4 0 0  57 . 1  0 . 0175  

425  72 . 1  0 . 0139  

4 5 0  86 . 8  0 . 0115  

475  9 2 . 9  0 . 0108  

a Authors stated measurements were made at  several pressure s and values 
of solubility used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear re lationship between mole 
fraction and pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Volumetric apparatus simi lar to 
that described by Dymond and 
Hilderbrand ( 1 }  • Pressure 
measured with a null detector and 
precision gauge . Detai ls in ref .  
( 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

Solvent degassed ; no other details  
given . 

ESTIMATED ERROR: 

o T/K = ± 0 • 1 ; ox H = ± 1% c4 10 

REFERENCES : 

1 .  Dymond , J . ; Hi lderbrand , J . H .  
Ind . Eng . Chern.  Fundarn . 196 7 , 
6 ,  1 3 0 . 

2 .  Cukor , P . M . ; Prausnitz , J . M .  
Ind . Chern. Eng . Fu ndarn . 19 7 1 ,  
1 0 , 6 3 8 . 



Non-polar Solvents Excluding Alkanes and Organohal ides 

COMPONENTS : 

( 1 )  2-Methylpropane ; ( isobutane ) ; 
c4H10 ; [ 7 5-28-5 ] 

( 2 )  1 , 1 ' -Bicyclohexyl ;  c1 2H22 ; 
[ 9 2-51- 3 ]  

VARIABLES : 

T/K : 300-4 75 
P/kPa : 101 . 325 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Chappe low ,  c . c ,  Prausni tz , J . M .  

A . I . Ch . E . J . 1974 , 2 0 , 1 0 9 7 -11 04 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constanta 
H/atm 

Mole fractionb of 
methyl propane at 
partial pres sure , 

300  6 . 4 3 

325  10 . 5  

350  16 . 3  

375  2 3 . 0  

4 0 0  31 . 3  

4 2 5  4 1 . 4  

4 5 0  50 . 6  

4 7 5  55 . 7  

0 . 15 8  

0 . 0 9 5 2  

0 . 0 6 1 3  

0 . 04 3 5  

0 . 0 319 

0 . 0 2 4 2  

0 . 0 1 9 8  

0 . 0 180  

a Authors stated measurements were made at  several pre ssures and values 
of solubi lity used were all within the Henry ' s  law region . 

b Calculated by compiler assuming linear relationship between mole 
fraction and pressure . 

AUXI LIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

249 

Volumetric apparatus similar to 
that described by Dymond and 
Hildebrand ( 1 ) . Pressure measured 
with a null detector and precision 
gauge . Detai ls in ref .  ( 2 ) . 

Solvent degassed ; no other details  
given . 

ESTIMATED ERROR: 

6T/K = ± 1 % . 

REFERENCES : 

1 .  Dymond , J .  ; Hi-ldebrand , J .  H .  
Ind . Eng . Chern . Pundarn . 19 6 7 , 
6 , 1 30 . 

2 .  Cukor , P . M . ; Prausnitz , J . M .  
Ind . Chern. Eng . Pundarn . 1 9 7 1 , 
1 0 ,  6 38 . 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 }  2-Methylpropane , ( isobutane } :  Chappelow , C . C . : Prausnitz , J . M .  
C 4 H 1 o :  [ 7 5-28-5 ]  

( 2 }  Octamethylcyclotetrasiloxane : A . I . Ch . E . J . 1974 , 2 0 ,  10 97-1104 . 
C e Hz 40 4 Si 4 : [ 556-67-2 ]  

VARIABLES :  PREPARED BY : 
T/K : 300-425  

P/kPa : 10 1 . 3 2 5  C . L .  Young 

EXPERIMENTAL VALUES : 

T/K 

3 0 0  

3 2 5  

3 5 0  

3 7 5  

4 0 0  

4 2 5  

Henry ' s  Constanta 
/atm 

2 . 9 8  

5 . 05 

7 . 96 

1 1 . 4  

15 . 4  

2 0 . 3  

Mole fractionb of 2-
methylpropane at 1 atm . 
partial pressure , xc H 4 1 0 

0 . 3 3 6  

0 . 19 8  

0 . 126  

0 .  0 8 7 7  

0 . 06 4 9  

0 . 0 4 9 3  

a Authors stated measurements were made a t  several pressures and values 
of solubility used were all with the Henry ' s  Law region . 

b Calculated by compi ler assuming a linear re lationship between mole 
fraction and pressure . (This introduces additional uncertainty into 
the mole fraction value for mole fractions above about 0 . 05 } . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Volumetric apparatus similar to 
that described by Dymond and 
Hi ldebrand ( 1 }  • Pressure measured 
with a nul l detector and preci
sion gauge . Detai ls in ref .  ( 2 } . 

Solvent degassed , no other details  
given . 

ESTIMATED ERROR: 

o T/K = ± O . l :  ox = ± 1 %  C 4 H 1 o 

REFERENCES : 

1 .  Dymond , J . : Hi ldebrand , J . H .  
Ind . Eng . Chern. Fundarn. 196 7 , 
6 1  130  • 

2 .  Cukor , P .M . : Prausnitz , J . M .  
Ind .  Eng . Chern . Fundarn . 1 9 7 1 , 
1 0 ,  6 38 . 



Non-polar Solvents Excluding Alkanes and Organohalides 

COHPONENTS : 
( 1 )  Propane : c 3H8 : [ 74-98-6] 

Butane : c4 H 1 0 : [ 106-97-8] 
2-Methylpropane : C4H 1 0 : 
[ 7 5- 28-5] 

( 2 )  Non-polar solvents eKcluding 
alkanes and organoha lides , at 
high press ure 

CRITI CAL EVALUATION : 

EVALUATOR : 
Walter Hayduk 
Department of Chemical Engineering 
University of Otta�a 
Ottawa, Canada KlN 9B4 
July , 1984 
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Data for the solubil ities at high pressure are available for pr opane 
in benzene ( 1 , 2 )  and also in 1 , 2 , 3 , 4-tetrahydronaphthalene { tetral in)  
{ 3 ) ,  as  well as for the mixed gas , propane and 1 -propene in 1 , 2 , 3 , 4-
tetrahydronaphthalene { 3 ) . 

The data of Glanville et al . { 1 )  for the solubilities of propane in 
benzene were tested for consis tency by plotting the gas partial pressure 
versus mole fraction solubil ity on log scales . Normally extrapolation of 
such dati\ yields the solub i l ity at 10 1 . 32 5  kPa pressure �hich chec1<s the 
solubility meas ured at the low pressure . '1'1here these checks were possi
ble , the Glanvi lle { 1 ) data appeared too low by more than 10 % .  They also 
suggest the unlikely possibil ity that Henry ' s  law is not obeyed even for 
re la tive ly low pressures . The early data of Ipatieff-eE al . { 2 )  { 19 42 ) 
are not comp lete because the gas phase analysis was not provided . An 
estimate of the gas compos ition us ing Raoult ' s  law for the solvent yields 
several solubility results which are higher by more than 10% than those 
of Glanville et al . Because the data of Glanvi lle et al . appear incon
s istent and inaccurate, they are class ified as doubtful . Because they 
are incomplete , the data of Ipatieff et al . { 2 )  are simple unclassified . 

The solub i lities are avai lable for propane at t�o temperatures in 
1 , 2 , 3 , 4-tetrahydronaphthalene { tetralin)  ( 3 ) . These data appear cons is
tent and are class 1fied a s  tentative . Data are also avai lable by the 
same workers { 3 )  for the solubilities of the gas mixtures , propane and 
1 -propene , in 1 , 2 , 3 , 4 -tetrahydronaphthalene . The gas phase compos itions 
corresponding to the solub1l1t1es are not available , however :  hence it is 
not poss ible to test the cons istency of the data . These data are incom
plete and are , therefore , not clas s ified . 

References 

1 .  Glanvi lle, J . w. : Sage , B . H . : Lacey, W . N .  Ind. Eng . Chern . 1 9 5 0 ,  4 2 ,  
508-5 1 3 . 

2 .  Ipatieff,  V . N . ; Monroe , G . S .  Ind . Eng . Chern . Ana Z .  Edn . 1 942 , 1 4 1 
166-171 . 

3 .  Noda, K . : Sakal , M. : I shida, K .  J .  Chern. Eng . Data 1 982 , 2 7 1 3 2-34 . 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 7 4-9 8 - 6 ]  

( 2 ) Benzene ; C G H 6 ; [ 71-43-2 ]  

VARIABLES : 

T/K : 4 2 3-515 
P/MPa :  1 . 1- 4 . 9 6  

EXPERIMENTAL VALUES : 

T/K P/atm 

423  150  11 . 0  
2 1 . 0  

4 3 3  1 6 0  1 3 . 0  
2 4 . 5  

4 4 3  1 7 0  1 5 . 5  
2 8 . 5  

4 5 3  1 8 0  18 . 0  
3 3 . 0 

4 6 3  1 9 0  ' 21 . 0  
38 . 5  

4 7 3  2 0 0  2 4 . 0  
4 3 . 5 

4 8 3  2 1 0  2 8 . 0  
49 . 0  

423  150  1 1  
3 8 3  1 1 0  1 1  
4 6 3  1 9 0  2 1  
4 2 3  150 21 
490  217  31  
4 4 8  1 7 5  3 1  
515 2 4 2  41  
4 6 8  1 9 5  4 1  

P/MPa 

1 . 11 
2 . 1 3 
1 .  32  
2 . 4 8 
1 .  5 7  
2 . 8 9 
1 .  8 2  
3 . 34 
2 . 13 
3 . 9 0 
2 . 4 3  
4 . 4 1 
2 . 8 4 
4 .  9 6  
1 . 1  
1 . 1  
2 . 1  
2 . 1  
3 . 1  
3 . 1  
4 . 2  
4 . 2  

Ipatieff , V .  N . ; Monroe , G .  S .  
In d .  Eng . Ch em . A na t .  Edn . 

19 42 , 1 4 ,  1 6 6-1 7 1 .  

PREPARED BY : 

c .  L .  Young 

Solubili'tya 

7 . 4 1 
22 . 2 5 

7 . 5 4 
2 2 . 36 

7 . 6 6 
22 . 50 

7 .  77  
22 . 70 

7 . 87 
22 . 9 5 

7 . 9 7 
23 . 2 4 

8 . 07 
2 3 . 5 6 

7 . 41 
2 2 . 12 

7 . 88 
2 2 . 26 

8 . 13 
2 2 . 6 0 

8 . 32 
2 3 . 0 8 

Mole fraction of 
propane 

xC 3H e  

0 . 116 
0 . 2 8 2 7  
0 . 118  
0 . 2 8 3 7  
0 . 119  
0 . 2 8 4 9  
0 . 121 
0 . 28 6 7  
0 . 122 
0 . 2 8 9 0  
0 . 12 4  
0 . 2916 
0 . 12 5  
0 . 2 9 4 4  
0 . 116 
0 . 2815 
0 . 122  
0 . 2 8 2 8  
0 . 126  
0 . 28 5 8  
0 . 12 8  
0 . 2902  

a of propane 1 0 0  benzene . g per g 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Rotating bomb of 3 . 5  dm 3 capacity . 
Pressure measured with a Bourdon 
gauge and temperature measured with 
thermocouple . Propane in both 
liquid and gaseous samples deter
mined by stripping out benzene at low 
temperature and estimating propane 
volumetrically . 
gravimetrically . 

Ben zene estimated 

SOURCE AND PURI TY OF MATERIALS : 

1 .  Phi llips Petroleum Co . sample ; 
C . P .  grade . 

2 .  Baker C . P .  thiophene-free sample 
2 0 n0 1 .  5012 . 

ESTIMATED ERROR: 

oT/K = t O . S ;  OXC 3H e = t 3 % 
(estimated by compiler) .  

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS :  

( 1 )  Propane ; C 3 H a ; [ 7 4-98-6 ] Glanvi lle , J .  W . ; Sage , B .  H . ; 
Lacey , W .  N .  

( 2 )  Benzene ; C G H G ; [ 7 1-43-2 ]  
Ind .  Eng . Chern . 

1 9 5 0 , 4 2 ,  508-51 3 .  

EXPERIMENTAL VALUES : ( concluded ) 

T/K Wt . fraction Mole fraction 
P/psi P/10 5 Pa in liquid in gas in liauid , in gas , ( t/°F)  

XC 3 H a  Yc 3 H a  

377 . 5 9 200  1 3 . 7 9  0 . 1572  0 . 7 5 0 7  0 . 2 4 8 4  0 . 8 4 2 1  
( 2 2 0 )  2 5 0  17 . 2 3 0 . 2 2 2 7  0 . 7 9 9 7  0 . 3 3 6 7  0 . 8 7 6 1  

3 0 0  2 0 . 6 8  0 . 2 9 4 5  0 . 8 3 7 1  0 . 4 2 5 1  0 . 9 0 1 0  
3 5 0  2 4 . 4 7 0 . 3 7 4 9  0 . 8 6 4 2  0 . 5151  0 . 9185  
400  2 7 . 58 0 . 4 6 4 0  0 . 8 9 2 0  0 . 6 0 5 2  0 . 9 3 6 0  
4 5 0  3 1 . 04 o .  5 6 7 1  0 . 9 1 4 4  0 . 6 9 8 8  0 . 9 4 9 8  
500  37 . 9 1 0 . 6 6 7 5  0 . 9 3 1 3  0 . 66 7 5  0 . 9 6 0 0  
5 5 0  4 1 . 3 7 0 . 7 6 5 7  0 . 94 6 7  0 . 7 6 57 0 . 9 6 9 2  
6 0 0  4 4 . 8 1 0 . 8 7 9 7  0 . 9 6 2 2  0 . 8 7 9 7  0 . 9 7 8 3  

4 10 . 9 3 8 0  5 . 5 2 0 . 0 0 8 1  0 . 1108  0 . 0 1 4 3  0 . 1 8 0 8  
( 2 8 0 )  100  6 . 8 9 0 . 0 1 9 0  0 . 2 2 0 6  0 . 0 3 3 2  0 . 3 3 3 9  

1 5 0  10 . 3 4 0 . 0 4 7 9  0 . 3 9 92 0 . 0818  0 . 5 4 0 7  
2 0 0  13 . 7 9 0 . 0792  0 . 5 0 7 7  0 . 1322  0 . 6 4 6 2  
2 5 0  17 . 2 3 0 . 1 1 3 3  0 . 5 8 19 0 . 1 8 4 6  0 .  7114  
3 0 0  2 0 . 6 8 0 . 1 5 0 3  0 . 6 3 5 2  0 . 2 3 8 6  0 . 7 5 5 2  
3 5 0  24 . 4 7 0 . 1 9 0 6  0 . 6 7 5 0  0 . 2 9 4 4  0 . 7 8 6 3  
4 0 0  27 . 5 8 0 . 2 3 4 0  0 . 7 0 4 7  0 . 3 5 1 1  0 . 8 0 8 7  
4 5 0  3 1 . 0 4 0 . 27 6 8  0 . 7 2 5 5  0 . 4 0 4 0  0 . 82 4 0  
500  3 4 . 4 7 0 . 3 2 9 2  0 . 7 4 7 4  0 . 4 6 5 0  0 . 8 3 9 7  
5 5 0  37 . 9 1 0 . 3 9 17 0 . 7 6 4 5  0 . 5 3 2 8  0 . 8518  
600  4 1 . 37 0 . 4 5 7 4  0 . 7 8 1 4  0 . 5 9 8 9  0 . 8 6 3 6  
6 5 0  4 4 . 8 1 0 . 5 2 6 1  0 . 7 9 9 1  0 . 66 2 9  0 . 8 7 5 7  
7 0 0  4 8 . 9 4 0 .  6 113 0 . 8 0 5 2  0 . 7 3 5 8  0 . 8 7 9 8  
7 5 0  51 . 7 1  0 . 7 1 0 4  0 . 8 0 8 4  0 . 8 12 9  0 . 8 8 2 0  
7 6 9  5 3 . 0 2 0 . 7 9 8  0 . 7 9 8  0 . 87 5  0 . 8 7 5  

4 4 4 . 2 6 1 5 0  10 . 3 4 0 . 0 1 0 3  0 . 0 9 2 3  0 . 0181  0 . 1 5 2 6  ( 3 4 0 )  2 0 0  13 . 7 9 0 . 0 3 2 3  0 . 2 3 3 2  0 . 0558  0 . 3 5 0 1  
2 5 0  17 . 2 3 0 . 0 5 5 2  0 . 3 3 0 4  0 . 0 9 3 8  0 . 4 6 6 4  
3 0 0  2 0 . 6 8 0 . 0 7 9 3  0 . 4 0 3 0  0 . 1 3 2 4  0 . 54 4 6  
3 5 0  2 4 . 47  0 . 1048  0 . 4 5 8 8  0 . 1 7 18 0 . 6 0 0 3  
4 0 0  2 7 . 5 8 0 . 1 3 12 0 . 5022  0 . 2 11 1  0 . 6412  
450  3 1 . 0 4 0 . 16 0 0  0 . 5 3 6 2  0 . 2 5 2 3  0 . 6 7 1 9  
5 0 0  3 4 . 4 7 0 . 1 9 0 5  0 . 5 6 5 0  0 . 2 9 4 2  0 . 6 9 7 0  
5 5 0  37 . 9 1 0 . 2 2 3 4  0 . 5 8 4 8  0 . 3 3 7 5  0 . 7 1 3 8  
6 0 0  4 1 . 37 0 . 2 5 7 6  0 . 6 0 4 2  0 . 3 8 0 6  0 . 7 3 0 0  
6 5 0  4 4 . 8 1 0 . 2 9 1 6  0 . 6 1 8 5  0 . 4 2 1 8  0 . 7 4 1 7  
7 0 0  4 8 . 9 4 0 . 3 3 5 8  0 . 6 2 6 6  0 . 4 7 2 4  0 . 7 4 8 2  
750  5 1 . 71  0 . 3 7 9 4  0 . 6 2 7 8  0 . 5 1 9 9  0 . 7 4 9 2  
B O O  5 5 . 16 0 . 4 2 9 0  0 . 6227  0 . 5 7 0 9  0 . 7 4 5 1  
8 5 0  58 . 6 1 0 . 4 9 6 8  0 . 5 7 7 3  0 . 6 3 6 2  0 . 7 0 7 5  
8 5 9  59 . 2 3 0 . 5 4 9  0 . 54 9  0 . 6 8 3 1  0 . 6 8 3 1  

4 7 7 . 5 9 2 5 0  17 . 2 3 0 . 0 0 9 7  o .  0571  0 .  0171  0 . 0 9 6 9  
( 4 0 0 )  3 0 0  2 0 . 6 8 0 . 0 2 8 3  0 . 1 4 5 6  0 . 0 4 9 1  0 . 2 3 1 9  

3 5 0  24 . 4 7 0 . 0 4 5 0  0 . 2 0 5 9  o .  0 7 7 0  0 . 3147  
4 0 0  2 7 . 58 0 . 0 6 9 1  0 . 2 5 8 8  0 . 1162  0 . 3 8 2 2  
4 5 0  3 1 . 0 4 0 . 0 8 6 6  0 . 3 0 6 2  0 . 14 3 8  0 . 4 3 8 8  
5 0 0  3 4 . 4 7 0 . 1 0 5 3  0 . 3 3 8 4  0 . 1 7 2 5  0 . 4 7 5 4  
5 5 0  37 . 9 1 0 . 12 6 5  0 . 3 6 8 5  0 . 2 0 4 2  0 . 5 0 8 3  
6 0 0  4 1 . 37 0 . 1500  0 . 3 9 4 4  0 . 2 3 8 2  0 . 5 3 57 
650  4 4 . 8 1 0 . 1 7 5 4  0 . 4 1 8 4  0 . 2 7 3 7  0 . 5 6 0 3  
7 0 0  4 8 . 9 4 0 . 2 0 2 7  0 . 4 3 6 6  0 . 3 10 5  0 . 5 7 8 5  
7 5 0  5 1 . 7 1 0 . 2 308  0 . 4 4 6 1  0 . 3 4 7 0  0 . 5 8 7 9  
8 0 0  5 5 . 16  0 . 2 5 9 7  0 . 4 4 1 9  0 . 3 8 3 2  0 . 5 8 3 7  
8 5 0  58 . 6 1 0 . 3 0 3 8  0 . 4 1 3 2  0 . 4 3 5 9  0 . 5 5 5 0  
8 6 7  5 9 . 7 8 0 . 34 9  0 . 3 4 9  0 . 4 87  0 . 4 87  
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COMPONENTS : 

( 1 )  Propane ; C 3 H a ; [ 74-98-6 ]  

( 2 ) Benzene ; C 6H s ; [ 71-4 3-2 ] 

VARIABLES : 
T/K : 310 . 9 - 4 7 7 . 6  

P/kPa : 1 3 8 - 5 9 7 8  

EXPERIMENTAL VALUES : 

T/K P/psi P/10 5Pa (tjOF)  

3 10 . 9 3 2 0  1 .  3 8  
( 1 0 0 )  40  2 . 76 

6 0  4 . 14 
8 0  5 . 5 2 

1 0 0  6 . 8 9 
150  1 0 . 34 

3 4 4 . 2 6 2 0  1 .  3 8  
( 1 6 0 )  4 0  2 . 7 6 

6 0  4 . 14 
8 0  5 . 52 

100  6 . 8 9 
1 5 0  10 . 3 4 
2 0 0  1 3 . 7 9  
2 5 0  17 . 23 
3 0 0  2 0 . 6 8 
3 5 0  2 4 . 4 7 

3 7 7 . 5 9 4 0  2 . 7 6 
( 2 2 0 )  6 0  4 . 14 

8 0  5 . 52 
1 0 0  6 . 89 
1 5 0  10 . 34 

in 

AUXILIARY 

METHOD/APPARATUS /PROCEDURE : 

PVT cell charged with mixture of 
known composition . Pressure 
measured with pressure balance . 
Temperature measured using 
resistance thermometer . Bubble 
and dew points determined for 
various compositions . Co-existing 
liquid and gas phase properties 
determined by graphical mean s .  
Details i n  ref .  ( 1 ) . 

ORIGINAL MEASUREMENTS : 

Glanvi lle , J . W . ; Sage , B .  H . ; 
Lacey , w .  N .  
Ind .  Eng .  Chem . 

1 9 5 0 , 4 2 ,  508-5 1 3 .  

PREPARED BY : 

C .  L .  Young 

Wt .  fraction Mole fraction 
liquid in gas in liquid , in gas , 

xC 3 H a  Yc 3 H a  

0 . 0 2 2 8  0 . 7 3 7 8  0 . 0 3 9 7  0 . 8 3 2 9  
0 . 0 6 2 4  0 . 8 4 9 0  0 . 1055  0 . 9 0 8 8  
0 . 11 9 4  0 . 9 0 0 0  0 . 1 9 3 7  0 . 9 4 1 0  
0 . 19 8 0  0 . 9 3 1 0  0 . 3 0 4 2  0 . 9 5 9 8  
0 . 3 0 3 8  0 . 9 5 0 5  0 . 4 3 5 9  0 . 9 7 14 
0 . 6 8 0 1  0 . 9 8 3 1  0 . 7 9 01 0 . 9 9 0 4  
0 . 0 0 7 6  0 . 3 0 4 6  0 . 0134  0 . 4 3 6 9  
o .  0 2 7 7  o .  6 114 0 . 0 4 8 0  0 . 7 3 5 9  
0 . 0 4 9 5  0 . 7 4 2 0  0 . 0 8 4 5  0 . 8 3 5 9  
o .  0 7 7 2  0 . 7 9 8 0  0 . 12 9 1  0 . 8 7 5 0  
0 . 1083  0 . 8 2 8 0  0 . 1771  0 . 8 9 5 0  
0 . 2107  0 . 8 7 8 0  0 . 3 2 1 0  0 .  9272  
0 . 3 4 5 3  o .  9 17 2  0 .  4 8 3 0- 0 . 9 5 1 5  
0 . 5 1 4 6  0 . 9 4 8 1  0 . 6525  0 . 9 7 0 0  
0 . 7 0 2 3  0 . 9 7 2 7  0 . 8 0 6 9  0 . 9 8 4 4  
0 . 8 8 0 1  0 . 9 9 0 3  0 . 9 2 8 6  0 . 9 9 4 5  
0 . 0074  0 . 1 6 7 0  0 . 0 1 3 0  0 . 2 6 2 1  
0 . 0 2 2 0  0 . 3 5 9 6  0 . 0 3 8 3  0 . 4 9 8 7  
0 . 0 3 7 6  o .  4772  0 . 0 6 4 7  0 . 6 17 9  
0 . 0537  0 . 5 5 7 3  0 . 0 9 13 0 . 6 9 0 4  
0 . 1 0 1 5  0 . 6 7 9 2  0 . 1 6 6 7  0 . 78 9 5  

(cont . )  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phillips Petroleum Co . , 
distilled , purity better than 
9 9 . 9  mole per cen t .  

2 .  Commercial pure sample , 
fractional ly crystallised and 
distilled. 

ESTIMATED ERROR: 

oT/K = ± 0 . 0 3 ;  oP/10 5Pa = ± 0 . 1 ;  
OXC 3 H a ' oyC 3 H a  = ± 0 . 00 5 .  

REFERENCES : 

1 . Sage , B .  H . ; Lacey , W .  N .  

Trans . Ins t .  Mining Me t .  Engnrs . 

1 9 4 0 , 1 3 6 ,  1 3 6 . 
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COMPONENTS : 

( 1 ) Propane ; C 3 H e ;  [ 7 4 - 9 8 -6 ] 

( 2 )  1 , 2 , 3 , 4-Tetrahydronaphthalene 
(tetralin ) ;  C t  o H 1 2 ; 
[ 119-64-2 ] 

VARIABLES : 
T/K : 2 73 . 15 , 2 9 3 . 15 

P/kPa : 1 3 6 - 788  

EXPERIMENTAL VALUES :  

T/K P/kPa 

2 7 3 . 15 1 3 6  
1 5 3  
1 7 0  
2 1 1  
2 2 2  
2 3 4  
2 9 9  
3 0 4  
3 5 8  
3 8 2  
3 9 1  
4 0 0  
4 2 3  
4 5 0  
4 5 6  

Mole fraction 
of propane 
in liqui d ,  

XC 3 H e  

0 . 14 8 3  
0 . 1 7 2 9  
0 . 1 9 0 0  
0 . 2 5 9 8  
0 . 2 6 8 7  
0 . 2 8 9 3  
0 . 4 1 3 1  
0 . 4 2 6 9  
0 . 5515  
0 . 6 6 7 6  
0 . 7024  
0 . 7 4 2 4  
0 . 8520  
0 . 9 4 4 5  
0 . 9 6 1 7  

ORIGINAL MEASUREMENTS : 

Noda , K . ; Sakal , M . ; Ishida , K .  

J .  Che rn .  Eng . Data 

1 9 8 2 , 2 7 ,  32-34 . 

PREPARED BY : 

T/K 

2 9 3 . 15 

c .  L .  Young 

Mole fraction 
P/kPa of propane 

in liquid , 
xC 3 H e  

1 9 7  0 . 1 3 2 9  
2 1 7  0 . 1 4 7 9  
2 4 1  0 . 1 6 5 8  
3 2 0  0 . 2 2 3 6  
3 4 5  0 . 2 5 0 3  
4 6 7  0 . 3 7 0 3  
4 8 1  0 . 3 8 8 1  
6 2 4  0 . 6 1 15 
6 4 8  0 . 6 4 0 8  
6 5 8  0 . 6 6 8 9  
725  0 . 8 2 7 3  
7 8 8  0 .  9 4 1 1  

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Static method described in ref .  ( 1 ) . 
Pyrex glass cell fitted with gas 
sample port and Bourdon pressure 
gauge . Composition of liquid phase 
estimated from known volume of 
system and amounts added. 

SOURCE AND PURITY OF MATE RIALS : 

1 .  Research grade from Takachiho 
Kagaku Kogyo ; purity 99 . 9  volume 
per cent.  

2 .  Reagent grade , fractionated b . pt .  
( at 0 . 8  kPa ) 3 4 1 . 05 K .  

ESTIMATED ERROR: 

o T/K = ± 0 . 02 ;  o P/kPa = ± 1 ;  

oxC 3 H e  = ± 0 . 0 01 . 

REFERENCES : 

1 .  Noda , K . ; Morisue , T . ; 
Ishida , K .  
J.  Chern .  Eng . Japan 

1 97 5 ,  8 '  10 4 .  



256 Non-polar Solvents Excluding Alkanes and Organoha l ides 

COMPONENTS : 

( 1 )  Propane ; C 3 H 6 ;  [ 7 4 - 9 8 - 6 ]  

( 2 )  1-Propene ; C 3 H 6 ; [ 1 15-07-1 ]  

( 3 )  1 , 2 , 3 , 4-Tetrahydronaphthalene 
(tetralin) ; C 1 o H 1 2 1 
[ 119-64-2 ] 

VARIABLES : 

T/K : 
P/kPa : 

2 7 3 . 15 , 2 9 3 . 15 
1 4 8 - 7 6 1  

EXPERIMENTAL VALUES : 

Mole fraction of 
T/K 

27 3 . 15 

P/kPa 1-propene , 
XC 3 H s  

153  0 . 1 3 7 9  
1 4 8  0 . 1 0 5 8  
3 0 0  o .  2 9 7 2  
3 4 9  0 . 3 6 5 3  
2 6 0  0 . 2 0 3 0  
192  0 . 0 9 7 4  
3 2 8  0 . 2 7 3 3  
179  0 . 04 5 2  
4 6 8  0 . 5 8 9 9  
3 1 3  0 . 1 7 9 1  
3 3 4  0 . 1958  
455  0 . 4 6 6 6  
2 7 8  o .  0777  
339  0 . 1 0 3 0  
4 4 6  0 . 3 2 7 9  
4 2 8  0 . 1 6 3 6  

0 . 0 3 5 6  
0 . 0 6 0 0  
0 . 07 8 6  
0 . 0 9 8 5  
0 . 1167  
0 . 12 5 0  
0 . 1 5 9 3  
0 . 1610  
0 . 1612  
0 . 2 3 4 8  
0 . 2 6 0 1  
o .  2 7 7 7  
0 . 2 8 0 9  
0 . 3 8 1 8  
0 . 4 4 0 2  
o .  6 0 7 1  

ORIGINAL MEASUREMENTS : 

Noda , K . ; Sakal , M . ; Ishida , K .  

J .  Chern . Eng . Data 

1 9 8 2 , 2 7 ,  32- 3 4 .  

PREPARED BY : 

c .  L .  Young 

Mole fraction of 
T/K 

2 9 3 . 15 

P/kPa 1-propene , 
XC 3 H 6  

217  0 . 1 2 0 9  
2 1 0  0 . 0 9 3 5  
4 5 9  0 . 2 6 8 6  
5 0 2  0 . 3 0 4 1  
3 9 4  0 . 1 8 2 4  
2 7 9  0 . 08 6 6  
4 6 7  0 . 2267  
259  0 . 0 4 0 1  
7 8 0  0 . 5 5 4 8  
4 9 4  0 . 16 5 9  
4 9 2  0 . 16 0 9  
4 3 1  0 . 0 7 0 3  
7 6 1  0 . 4 3 7 2  
5 1 3  0 . 08 6 6  
7 5 5  0 .  3119  
730  0 . 15 4 5  

0 . 0 3 0 0  
0 . 0507  
0 . 07 0 0  
0 . 07 8 6  
0 . 10 3 0  
0 . 1 0 8 1  
0 . 12 8 2  
0 . 14 0 3  
0 . 15 4 5  
0 . 2 1 8 0  
0 . 2 2 8 2  
0 . 2 5 3 5  
0 . 2 6 5 3  
0 . 3 2 2 1  
0 . 4 2 8 8  
0 . 5 8 9 4  

AUXILIARY INFOR}�TION 

METHOD iAPPARA TUS /PROCEDURE : 

Static method described in ref . ( 1 ) . 
Pyrex glass cell fitted with gas 
sample port and Bourdon pressure 
gauge . Composition of liquid 
phase estimated from known volume 
of system and amounts added . Gas 
sample analysed by GC . 

SOURCE AND PURI TY OF MATERIALS : 

1 and 2 .  Research grade from 
Takachiho Kagaku Kogyo ; 
purities 9 9 . 9 and 9 9 . 7  
volume per cent , respec
tively . 

3 .  Reagent grade , fractionated 
b . pt .  (at 0 . 8  kPa ) 34 1 . 05 K .  

ESTIMATED ERROR: 

oT/K = ± 0 . 0 2 ;  oP/kPa = ± 1 ;  
oxC 3 H a ' oxC 3 H s  = ± 0 . 0 0 1 . 

REFERENCES . 

1 .  Noda , K . ; Morisue , T . ; 
I shida , K .  
J .  Chern.  Eng . Japan 

19 7 5 ,  8 ,  104 . 



COMPONENTS : 
1 .  Propane ; C 3 H e ; [ 7 4 -9 8-6 ] 

or Butane ; C 4 H 1 o i [ 1 0 6 - 9 7 - 8 ]  

Organohalides 

EVALUATOR: 
Colin L .  Young , 

or 2-Methylpropane ; C 4 H 1 0 ; [ 7 5 - 2 8 - 5 ]  

Department of Physical Chemis try , 
University of Melbourne , 
Parkville , Victoria 3052 , 
Austra lia . 

2 .  Organoha1ides December 1 9 84 

CRITICAL EVALUATION : 

257 

In general data for these systems can only be evaluated by compari son 
of technique s and estimation of the reliabil ity of a part icular worker ' s  
da ta in genera l by compari sons on other systems rather than the system 
be�ng evaluated . Very few systems in the title group have been studied by 
more than one worker . 

Trichloromethane ; CHCl 3 ; [ 6 7- 6 6-3 ] 
The so lubi lity of the three ga ses in trichloromethane has been 

s tud�ed by Lebeau ( 1 , 2 , 3 ) . The data of this worker for the solubility of 
propane , butane and 2-methylpropane in water are signi f icantly different 
from the recommended values and hence data for the present sys tems are 
classified as doubtful . 

Tetrachloromethane ; CC1 4 ;  [ 5 6 - 2 3-5 ] 
The so lubi lity of propane and butane in tetrachloromethane has been 

investigated by Hayduk and coworkers ( 4 , 5 ) and by Jadot ( 6 ) . The system 
2-methylpropane + tetrachloromethane has also been studied by Blais and 
Hayduk ( 5 )  . The values of Jadot ( 6 )  were determined at very low partial 
pressure s us ing gas chromatography . Extrapolation of the data to pre s
sures of 101 . 3  kPa involves assuming Henry ' s  law is obeyed between zero 
and 1 0 1 . 3  kPa and such an extrapolation would be expected to give values 
at 1 0 1 . 3  kPa which are slightly too large . In  fact values at 1 0 1 . 3  kPa 
calculated from Jadot results are somewhat higher than the values of Hayduk 
and coworkers and there fore both sets of data are classi fied as tentative 
but the values of Jadot should be taken as applying to ver;' low partial 
pres sures . 

Chlorobenzene ; C 6 H sC l ;  [ 1 0 8 -90-7 ] 
The solubility o f  the three gases in chlorobenzene have been studied 

by Hayduk and coworkers ( 5 , 7 )  using a we l l  establi shed volumetric method . 
The data appear to be of good precis ion and are classi fied as tentative . 

Fluorocarbons 
Fleury and Hayduk ( 4 )  and Thomsen and Gjaldbaek ( 8 )  studied the solu

bil ity of propane in tetradecafluorohexane and hexadeca fluoroheptane , 
respectively . The mo le fraction solubi lities at 2 9 8 . 1 5 K differ by only 
about 5% being greater in hexadecafluoroheptane . Thi s is consi stent with 
trends of the solubil ity of s imple hydrocarbon gases in alk2nes . Both 
sets of values are classified as tentative . 

Data of Gerrard 
Gerrard ( 9 , 1 0 )  studied the solubilities of the three gases in several 

organohalides . These systems have not been studied by other workers . In 
view o f  the fact that the temperature dependence of the solubi lities do not 
appear anoma lous and that Gerrard ' s  data on other systems are of , at least , 
moderate accuracy , his data for the current system are classif�ed as 
tentative . 

Data of Berlin e t  a Z .  

The data o f  Berlin e t  a Z .  are re j ected s ince they do not appear to 
correspond to gas solubi lity , the maximum pres sure studied being consider
ably greater than the vapor pre ssure of propane , butane or 2-methylpropane 
at the exper imental temperature . It i s possible that the data refer to 
!�quid-l iquid equil ibr ium although not indicated as such in the original . 

( cont . )  



258 Organohalides 

COHPONENTS : EVALUATOR: 

1 .  Propane ; C 3 Ha ; Colin L .  Young , 

or Butane ; C 4 H 1 o i  
or 2-Methylpropane ; 

[ 7 4 - 9 8 -6 ] 
[ 1 0 6 - 9 7 - 8 )  

[ 7 5-2 8-5) 

Department of Physical Chemistry , 
University of Melbourne , 
Parkvi lle , Victoria 3052 , 
Australia . 

2 .  Organohalides December 1 9 8 4  

CRITICAL EVALUATION : 

References 

1 .  Lebeau , P .  Bu Z Z .  Aaad.  Roy . Be Z g .  1 90 8 , 300 . 

2 .  Lebeau , P .  Comp . Rend.  1 9 0 5 , 1 40 , 1 4 5 4  and 1 5 7 2 .  

3 .  Lebeau , P .  Bu Z Z .  Soa .  Chim . [ 3 )  1 9 0 5 , 3 3 ,  1 1 37 . 

4 .  Fleury , D . ; Hayduk , w .  Can . J .  Chem . Eng .  1 9 7 5 , 5 3 ,  1 9 5 . 

5 .  Blai s ,  c . ; Hayduk , w .  J .  Chem.  Eng .  Data 1 9 3 3 , 2 8 ,  H l .  

6 .  Jadot , R.  J.  Chim . Phy s .  1 9 7 2 , 6 9 , 1 0 3 6 . 

7 .  Hayduk , W . ; Castaneda , R .  Can . J .  Chem . Eng .  1 9 7 3 , 5 1 , 3 5 3 . 

8 .  Thomsen , E .  S . ;  Gjaldbaek , J .  C .  Aata Chem . Saand. 1 9 6 3 ,  1 7 ,  1 3 4 . 

9 .  Gerrard , W .  So Zubi Z i ty of Gas e s  and Liquids ,  P Zenum, New YoPk , 1 9 7 6 , 
Chapter 1 2 .  

1 0 .  Gerrard , W .  J .  App Z .  Chem. Biote ahno Z .  1 9 7 3 ,  2 3 , 1 .  

1 1 .  Berlin , M .  A . ; Pluzhnikova , M .  F . ; Stepanova , I .  N . ;  Tsybnlevskii , 
A . M .  Z h .  Fiz . Khim.  1 9 7 7 , 5 1 , 7 6 7 . 



Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Propane ; c 3 H 8 ; [ 7 4-98-6] Lebeau , P .  

( 2) Water, Benzene , Ethanol , 
Diethylether ,  Chloroform, 
Turpentine 

Comp t .  Rend . 1905, 1 4 0 ,  1454-6 and 
1572 . 

VARIABLES :  

T/K = 290 . 8  - 294 . 8  
p/kPa = 100 . 4  - 100 . 9  

Bu Z Z .  Soc . Chim . [ 3 )  1905, 3 3 , 
1 1 37-9 .  

PREPARED BY : 

H .  L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Press urea 

tj " c  T/K P /mmHg 

Water: 

1 7 . 8  

[ 7 732-18-5] 

7 53 

[ 7 1 -43-2] Benzene; C 6H 60;  
21 . 5  294 . 7  

E thano l ;  C 2H 60;  
16 . 6  290 . 8  

757 

[ 64-1 7-5 ]  

754 

Solubi lity 
Volume propane/100 Volumes 

S olvent 

6 . 5  

1452 

790 

1 , 1 ' -0xybis ethane or diethy lether; C 4H 1 0o; [ 60-29-7 ] 

1 6 . 6  290 . 8  757 926 

Chloroform or trichloromethane: CHC1 3 : [ 67-66-3] 

21 . 6  294 . 8  757 1299 

Oil of turpentine 
1 7 . 7  290 . 9  757 1587 

a Not clear whether this is total pressure or propane 
partial pressure . It is probably total pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Details not given . 

The data are reported in both 
papers . 

SOURCE AND PURITY OF MATERIALS : 

( 1 ) Propane . Prepared by author 
from care fully puri fied 
propyl iodide by reaction 
with sodium in liquid ammonia . 
Melting point / " C  = -195 
Boil ing point / " C  = -44 . 5  
Critical temperature/ " C  = 102 . 

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 

259 



260 Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane;  C s H a ; [ 74 - 9 8 - 6 )  Jadot,  R .  

( 2 )  Tetrachloromethane ; CCl 4 ; 
[ 56-2 3 - 5 ]  

J .  C h i m .  Phy s .  1 9 7 2 ,  6 9 ,  1 0 3 6-40  

VARIABLES : 

T/K : 2 9 8 . 15 

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

T/K Henry ' s  Law Constant, 
H/atm 

2 9 8 . 1 5 11 . 6 4 8  

PREPARED BY : 
C . L .  Young 

Mole fraction+ 
at  partial pressure 
of 1 01 . 3  kPa, xC s H a  

0 . 0 8 5 8 5  

+ Calculated by compiler assuming x = 1/H . C s H e  

#llHco 
/cal mol- 1 
(/J mol- 1 ) 

501  ( 2 0 9 6 )  

# Excess partial molar enthalpy o f  solution a t  infinite dilution . 

AUXILIARY I NFORMATION 

METHOD ,APPARATUS /PROCEDURE : 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium . The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies 
to very low partial pressures of gas 
and there may be a substantial 
difference from that measured at 
1 atm .  pressure . There is also 
considerable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface 
adsorption .  

SOURCE AND PURITY OF MATERIALS : 

No details given 

ESTIMATED ERROR: 

oT/K = ± 0 . 05 ;  oH = ± 2 %  

REFERENCES : 



Organohalides 261 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1)  Propane ; C3H8 ; [ 7 4-9 8-6 ] Fleury , D . ; Hayduk , w .  

( 2 )  Tetrachloromethane ( carbon Can . J .  Chern . Eng . 1 9 75 , 5 3 , 

tetrachloride ) ; CC1 4 ; 1 9 5 - 19 9 .  
[ 5 6 -23-5 ] 

VARI ABLES : PREPARED BY : 
T/K : 2 5 8 . 15-323 . 15 

I P/kPa : 101 . 3 25 w .  Hayduk 

� 

EXPERIMENTAL VALUES :  

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1 

L/cm 3 cm- 3 a/cm 3 ( STP) cm- 3 atm- 1  :r: l 

258 . 15 76 . 0  8 0 . 4  0 . 2 5 4  ( 0 . 2 5 3 6 ) 3 
2 7 3 . 15 4 2 . 5  4 2 . 5  0 . 1 55  ( 0 . 1554 ) 
29 8 . 15 21 . 9  20 . 1  0 . 0 813 ( 0 . 0 8 11)  
323 . 1 5 13 . 6  11 . 5  0 . 0 4 9 7  ( 0 . 0 4 9 7 )  

1 Original data . 
2 Calculated by compi ler. 
3 The mole fraction solubi lity of the original data was used to determine 

the following equat ions for liG0 and ln x1 and table of smoothed values : 
liG0/J mol- 1 = -RT ln x1 = 5 9 7 . 6 5  T - 77 . 7 9 7  T ln T - 3 9 8 0 7  

ln x 1  = 4 7 8 7 . 9/T + 9 . 3 5 73 ln T - 7 1 . 8 8 5  
Std .  deviation for liG0 = 4 . 6  J mol - 1 

T/K liG0/J mol- 1  :r: l T/K liG0/J mol- 1 :r:l 

2 5 8 . 15 2 9 4 4  0 . 2 5 36 2 9 8 . 15 6 2 2 7  0 . 0 81 1  
2 7 3 . 15 4 2 2 8  0 . 1554  3 0 3 . 15 6 6 0 7  0 . 0727  
2 8 3 . 15  5 0 4 8  0 . 11 7 1  313 . 1 5 7 3 4 7  0 . 0595  
2 9 3 . 15 5 8 4 1  0 .  0 9 1 0  3 2 3 . 1 5 8 0 6 3  0 . 0 4 9 7  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE :  SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co.  Spe cified as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas wh� le purity 9 9 . 5  per cent . 
flowing as a thin film ,  at a 
constant rate , through an absorption 2 .  Fi sher S cienti fic . Speci fied 
spiral into a so lution buret . A mi nimum purity 99 . 0  per cent . 
constant solvent flow was obtained 
by means of a calibrated syri nge 
pump . The solution at the end of 
the spiral was considered saturated .  
Dry gas was maintained a t  atmosphe-
ric pressure in a gas buret by ESTIMATED ERROR: 
mechanically raising the mercury o T/K = 0 . 1  level in the buret at an adJ ustable 
rate . The solubility was calculated o:r:l /:r:l = 0 . 0 1  
from the constant slope o f  volume 
of gas dissolved and volume of REFERENCES : 
solvent injected . 

Degassing was accomplished using a 1 .  Clever , H . L . ; Battino , R . ; 
two stage vacuum proce ss described Saylor , J . H • ;  Gross , P . M .  
by Clever et al . ( 1 )  . J .  Phy s .  Chern . 1 9 7 1 , 6 1 , 

1 0 7 8 . 



262 Organohal ides 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74 -98 -6 ] 

( 2 )  1 , 1 ' -0xybis , 2-Chloroethane 
(Chlorex ) ; c4H8 c12o ;  [ 1 11 -4 4 -4 ] 

VARIABLES :  
T/K ; 30 3 . 1 5- 34 3 . 1 5 

P/kPa : 10 1 . 3 2 5  and above 

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Ezheleva , A . E . ; Zorin,  A . D .  
Tr . Khim . Khim . Tea h .  ( Gorki i )  
19 6 1 ,  1 ,  3 7-4 0 . 

PREPARED BY : 
w. Hayduk 

T/K Ostwald Coefficient 2 Bunsen Coe fficLent 2 Mole Fraction 1 
L/cm 3 cm- 3  a/cm 3 (STP) cm- 3atm- 1 :x;l 

30 3 . 1 5 8 . 4 2  7 . 5 4 0 . 0 39 ( 0 . 0 3 9 8 )  3 
3 13 . 1 5 7 . 0 3  6 . 0 9 0 . 0 3 2  ( 0 . 0 3 1 6 )  
3 2 3 . 1 5 5 . 8 2 4 . 8 8 0 . 0 26 ( 0 . 0 2 5 4 )  
3 3 3 . 1 5 4 . 78 3 . 8 8 0 . 0 2 1  ( 0 . 0 20 8 )  
3 4 3 . 1 5 3 . 89 3 . 0 7  0 . 0 1 6 8 ( 0 . 0 1 7 2 )  

1 0riginal data given a s  the inverse o f  Henry ' s  constant which is 
equivalent to mole fraction at a gas partial pres sure of 101 . 3 25 kPa . 

20stwald and Bunsen coefficients calculated by compiler using authors ' 
assumption that solvent is non-volatile . 

3 From equation of smoothed data : 

ln x1 = 2186 . 8/T - 10 . 4 37 

Correlation coefficient = 0 . 9 9 8 2  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus cons is ted of a two
chamber, rocking device with sepa
rate gas and liquid chambers j oined 
by two tubes and microvalves .  The 
gas chamber was equipped with a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microval ves and 
by rocking . The solubility was 
calculated from a knowledge of the 
volume of the solvent charged , and 
the initial and final gas pressure s .  

The solvent was considered non
volati l e  and the gas pressure was 
considered to be the total pressure . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given. 
Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

2 .  Source and purity not given.  
Refrac tive index measured : 

20 n0 = 1 . 4 5 3 5  

ESTIMATED ERROR: 
cST/K = 0 . 05  
ox l/xl = 0 . 0 5 
(�!'l timated bv comniler) 

REFERENCES : 



Organohal ides 263 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3 H8 ; [ 7 4-9 8-6 ] Hayduk , W . ; Castaneda , R .  

( 2 )  Chloroben zene ; c 6H5Cl ; Ca n .  J .  Chern . Eng . 1 9 7 3 , 5 1 , 
[ 1 08-90 -7 ] 3 5 3 -3 5 8 . 

VARIABLES : PREPARED BY : 
T/K : 2 7 3 . 15-3 2 3 . 1 5 

P/kPa : 101 . 325  w .  Hayduk 

EXPERIMENTAL VALUES : 

T/K Ostwald Coe fficient 1 Bunsen Coefficient 2 Mole Fraction 1 

L/cm 3 cm- 3 a/cm 3 (STP ) cm- 3 atm- 1 xl 

273 . 1 5 25 . 4  2 5 . 4  0 . 1 0 3 4  ( 0 . 1 0 2 9 ) 3 
2 9 8 . 15 1 4 . 16 12 . 9 7 0 . 0 5 7 0  ( 0 . 0 5 7 5 )  
3 2 3 . 15 9 . 12 7 .  71 0 . 3 0 5 3  ( 0 . 0 3 5 2 )  

I Original data. 
2 Calculated by compi ler , 
3 The mole fraction solubility of the original data was used to determine 

the fol lowing equations for �G0 and ln x1 and table of smoothed values : 
�G0/J mol- 1  = -RT ln x1 = 76 . 625  T - 15766  

ln x 1 = 1 8 9 6 . 3/T - 9 . 2 1 6 7  
Std .  deviatJ.on for �G0 = 1 8 . 8  J mol- 1 ; Corre lation coefficient = 0 . 99 9 9  

T/K �G0/J mol- 1 xl T/K �G 0 /J mol- 1 :r:l 

2 73 . 15 5164  0 . 1 0 2 9  3 0 3 . 15 7 4 6 3  0 . 0 518  
2 8 3 . 15 5 9 3 0  0 . 0 8 0 5  313 . 1 5 8229  0 . 0 424  
2 9 3 . 15 6 6 9 7  0 . 0 6 4 1  3 2 3 . 15 8 9 9 5  0 . 0 352  
2 9 8 . 15 7 0 8 0  0 . 0 5 7 5  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Speci fied as 
apparatus was employed . Degassed ins trument grade of minimum 
solvent contacted the gas while purity 9 9 . 5  per cent . 
flowing as a thin film ,  at a 
constant rate , through an absorption 2 . Fisher.  Fisher Certified 
spiral into a solution bure t .  A Reagent grade of speci fied 
constant solvent flow was obtained purity 9 9 . 7  per cent . 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturate d .  
Dry gas was maintained a t  atmosphe- ESTIMATED ERROR: ric pressure in a gas buret by 
mechanically rai sing the mercury oT/K = 0 . 1  
leve l in the buret at an adj ustable o:r:l /:r:l = 0 . 0 1 rate . The solubility was ca lculated 
from the constant slope of volume 
of gas dissolved and volume of REFERENCES : 
solvent injected . 

1 .  Clever , H .L . ;  Battino , R. ; 
Degassing was accompli shed using a Saylor , J . H . ; Gross , P . M .  
two stage vacuum proce ss described 

J .  Phy s .  Chern . 1 9 71 , 6 1 , by Clever et al . ( 1) • 1078 . 



264 Organohal ides 

COMPONENTS : 

( 1 )  Propane : C 3 H e :  [ 74 - 9 8-6 ] 

( 2 )  Iodobenzene : C 6 H s i :  [ 5 91-50-4 ] 

VARIABLES : 
T/K : 26 8 . 2 - 29 8 . 2  

P/kPa : 1 01 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App Z .  Chem . B i o t e ahno Z .  

1 9 7 3 , 2 3 , 1-17 . 

PREPARED BY : 

C .  L .  Young 

Total pressure = 1 0 1 . 3  kPa . 

T/K 

2 6 8 . 2  
2 7 3 . 2  
2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 98 . 2  

Mole ratio 

0 . 2 1 4  
0 . 18 6  
0 . 16 2  
0 . 14 1  
0 . 116  
0 . 10 6  

# Calculated by  compi ler . 

Mole fraction of propane # 

0 . 176  
0 . 15 7  
0 . 139  
0 . 12 4  
0 . 10 4  
0 . 0 9 5 8  

AUXI LI ARY INFORHATION 

METHOD 'APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer as sembly . The amount 
of absorbed gas was estimated by 
•·•eighing . The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURI TY OF HATE RI ALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " .  

ESTIHATED ERROR: 
oT/K = ± 0 . 1 :  ox/x = ± 3 %  

(estimated by compiler) . 

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Chem.  B i o t e ahno Z .  

1 9 7 2 , 2 2 , 6 2 3 .  



Organohal ides 265 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C3H8 ; [ 74-9 8-6 ]  Fleury , D . ; Hayduk , w .  

( 2 )  Tetradecafluorohexane Can . J .  Chern . Eng . 1975 , 5 3 ,  

(perfluorohexane ) ;  C6Fl4 ; 19 5-19 9 .  
[ 3 55-42-0 ] 

VARIABLES : PREPARED BY : 
T/K : 25 8 . 15-3 23 . 15 

P/kPa : 1 0 1 . 3 2 5  w .  Hayduk 

EXPERIMENTAL VALUES :  

T/K Ostwald Coef ficient 1 Bunsen Coefficient 2 Mole Fraction 1 

L/cm 3 cm- 3 a./cm 3 ( STP) cm- 3atm- 1 xl 

2 5 8 . 15 15 . 5  16 . 4  0 . 124  ( 0 . 12 4 ) 3 
2 7 8 . 15 9 . 0 3  8 . 8 7 0 . 0731  ( 0 . 0734 ) 
2 9 8 . 15 5 . 9 0  5 . 4 1  0 . 0 4 8 0  ( 0 . 0 4 7 8 )  
323 . 15 3 . 9 9  3 . 3 7 0 . 03 0 8  ( 0 . 0 3 0 8 )  

1 Original data . 
2 Calculated compile r .  
3 The mole fraction solubility of the original data was used to determine 

the following equations for liG0 and ln x1  and table of smoothed values : 
liG0/J mol- 1 = -RT ln x1 = 321 . 9 5  T - 3 7 . 05 3  T ln T - 2 5 5 0 7  

l n  x1  = 306 7 . 9/T - 38 . 724 + 4 . 45 6 7  l n  T 
Std .  deviation for liG0 = 10 . 1  J mol- 1  

T/K liG0/J mol- 1 xl T/K liG0/J mol- 1  xl 

25 8 . 1 5  4 4 8 4  0 . 12 3 8  2 9 8 . 15 7539  0 . 0 4 7 7 5  
2 7 3 . 15 5 6 5 5  0 . 0 8 2 9  3 0 3 . 15 7907  0 . 0 4 3 4  
2 78 . 15 6 0 3 9  0 . 0 734  313 . 15 8 6 3 3  0 . 03 6 3  
2 9 3 . 15 7169  0 . 0 5 2 8  323 . 15 9 3 4 7  0 . 03 0 8 4  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Speci fied as 
apparatus was employe d .  Degassed instrument grade of minimum 
solvent contacted the gas while purity 9 9 . 5  per cent . 
flowing as a thin film ,  a t  a 
constant rate , through an absorption 2 .  PCR Inc . Speci fied minimum 
spiral into a solution bure t .  A purity 9 9 . 0  per cent . 
constant solvent flow was obtained 
by means of a cal�brated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe-

ESTIMATED ERROR: ri c pressure in a gas buret by 
mechanically raising the mercury o T/K = 0 . 1  
level in the buret at an adj ustable oxl /xl 0 . 0 1 rate . The solubility was calculated = 

from the constant slope of volume 
of gas dissolved and volume of REFERENCES : 
solvent inJ eCted . 

1 .  Clever , H . L . ; Battino , R . ; 
Degassing was accomplished using a Saylor , J . H . ; Gross , P . M .  
two stage vacuum process described 

J .  Phy s .  Chern . 197 1 ,  61 , by Clever et al . ( 1 ) . 1078 . 



266 Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Propane ; C 3 H8 ; [ 74 - 9 8- 6 ]  Gerrard , W .  
( 2 ) 1-Bromo- 3-methylbenzene J. App Z .  Chern . B i o teahno Z .  

(rn-bromotoluene ) ; C 1 H1Br;  
[ 5 9 1-17- 3 ]  

VARIABLES : 
T/K : 2 6 8 . 2-2 9 3 . 2  

P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES : 

1 9 7 3 , 2 3 , 1-1 7 . 

P REPARED BY : 

c .  L .  Young 

Tota l pressure = 10 1 . 3  kPa 

T/K 

26 8 . 2  
2 7 3 . 2  
2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

0 . 150 
0 . 1 32 
0 . 116  
0 . 10 3  
0 . 0 8 3  

# calculated by compiler . 

Mole fraction of propane# 

0 . 130  
0 . 117  
0 . 10 4  
0 . 09 37 
0 . 0 7 6 6  

AUXILIARY INFORHATION 

METHOD !APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURI TY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 
o T/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Chern . B i o t e ahno Z .  

1972 , 2 2 ,  6 2 3 . 



Organohal ides 267 

COMPONENTS : 

( 1 )  Propane�  c3H8 � [ 7 4 -9 8-6 ] 

( 2 )  Hexadecafluoroheptane 
( Perfluoroheptane) � c 7F16 � 
[ 335-57-9 ] 

VARIABLES : 
T/K : 2 9 8 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Thomsen , E . S . � G]aldbaek , J . C .  
Aata Chern . Saand . 196 3 ,  1 7 ,  134 -13 8 .  

PREPARED BY : 

E . S .  Thomsen , w .  Hayduk 

T/K Ostwald Coefficient 2 

L/cm' cm- 3 
Bunsen Coefficient 1 

a/cm 3 ( STP ) cm- 3 atm- 1 
Mole Fraction 2 

2 9 8 . 15 5 . 6 7 5 . 17 0 . 0 5 0 5  

10riginal data . 

2Calculated by compi ler s using a real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The method uti lizes a combined glass 
manometer and bulb enclosed in an 
air thermostat which i s  shaken until 
equilibrium is  established . Mercury 
is used for calibrating the 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phil lips Petroleum Co . 
Speci fied as research grade and 
GC analysis indicated 0 . 1  per 
cent air and 0 . 0 3 per cent 
ethane impurities . 

volumes and as the confining liquid . 2 .  
Detai ls in re ference 1 .  

Source not given . Fractionated 
to yield boiling point t/°C 
82 . 55-82 . 5 6 .  

The absorbed gas volume i s  calcula
ted from the initial dry gas , and 
final solvent vapor-saturated gas 
volume . The amount of solvent is 
determj ned by measuring the mass of 
mercury displaced . 

PB-J 

ESTIMATED ERROR: 

o T/K = 0 . 0 5 

REFERENCES : 

1 .  GJ aldbaek , J . C .  
Aata Chern . Saand . 1 9 5 2 , 6 ,  6 2 3 . 



268 Organohal ides 

COMPONENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 74-98-6 ] 
( 2 ) 1-Iodooctane ; C a H 1 7 I ;  

[ 629-27- 6 ]  

VARIABLES :  

T/K : 
P/kPa :  

26 8 . 2-29 3 . 2  
101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App Z .  Chern . B i o teahno Z .  

19 7 3 ,  2 3 ,  1-17 . 

P REPARED BY : 

C .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

2 6 8 . 2  
2 7 3 . 2  
2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

0 . 2 6 1  
0 . 2 2 9  
0 . 19 8  
0 . 172 
0 . 12 9  

# Calculated by compiler . 

Mole fraction of propane# 

0 . 2 0 7  
0 . 18 6  
0 . 16 5  
0 . 14 7  
0 . 114 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" al l  compounds were purified 
by conventional procedures " .  

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) .  

REFERENCES : 

1 .  Gerrard , W .  
J .  App Z .  Chern.  B i o t e a hn o Z . 

1972 , 2 2 , 62 3 .  



Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane : c4H 1 0 : [ 106-97-8] Lebeau , P .  

269 

( 2 )  Water; H 20 :  [ 7 732-18-5 ] Bu Z Z .  Aaad.  Roy .  Be Z g .  1 908, 300-4 . 
Ethanol ;  c 2H60 :  [ 64-17- 5 ]  
Diethylether : C4 H 1 0 o: [ 6 0-29- 7 ]  
Chloroform; CHC1 3 ; [ 67-66-3 ] 

VARIABLES : 

T/K = 290,  291 
p /kPa = 102 . 9  - 104 . 8  

PREPARED BY : 

H .  L .  Clever 

EXPERIMENTAL VALUES : 

Pressure a Solubility 
Volume Butane/Volume Solvent 

Temperature 

t / " C  T /K p /mmHg 
--- ---

water 

17  290 772 0 . 15 

Ethanol 

1 7  290 775  18 . 83 

Diethylether or 1 ' 1 ' -oxybisethane 

18 291 773 29 . 8  

Chloroform or trichloromethane 

17  

a 

290 786 32 . 5  

Not clear whether this is total pressure or butane 
partial pressure . It is probably the total pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Detai ls not given . ( 1 )  Butane . Prepared by author by 
the reaction of sodium in 
l iquid ammonia on butyl iodide . 
The normal boiling point is 
0 . 5  • c,  and the critical tempe
rature is 15 1-2 • c . 

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES :  



270 Organohal ides 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 10 6 - 9 7- 8 ]  

( 2 )  Tetrachloromethane ( carbon 
tetrachloride ) ;  CC 14 ; 
[ 56 - 2 3-5 ]  

VARIABLES : 

T/K : 2 9 8 . 15 , 32 3 . 15 
P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 
L/cm 3 cm- 3 

2 9 8 . 15 122 . 7  
3 2 3 . 15 5 2 . 0  

10riginal data . 
2Calculated by compi ler . 

ORIGINAL MEASUREMENTS : 

Blais , C . ; Hayduk , w .  

J .  Chern . Eng . Da ta 1 9 8 3 , 
2 8 , 1 81 -1 8 4 . 

PREPARED BY : 

W .  Hayduk 

Bunsen Coefficient 2 Mole 
a/cm 3 ( STP) cm- 3 atm- 1 

112 . 4  0 . 33 9  
4 3 . 9 5  0 . 1 6 7  

Fraction 1 
x

l 

( 0 . 3 3 9 0 ) 3 
( 0  . 16 7 0 )  

3 The mole fraction solubility of the original data was used t o  determine 
the following equations for �Go and ln x

1 
and table of smoothed values : 

�G0/J mol- 1 = -RT ln x 1 
= 7 21 . 51 T ln T - 4 0 2 2 . 1  T 

ln x
1 

= 4 9 . 0 1 6 9 - 8 . 79294 ln T 

T/K 1o- � �G0/J mol- 1 x
l 

2 9 8 . 15 2 . 6 4 6  0 . 3 3 9 0  
3 0 3 . 15 3 . 05 5  0 . 2 9 2 9  
3 13 . 15 3 . 8 8 9  0 . 2 2 0 2  
3 2 3 . 15 4 . 74 6  0 . 16 7 0  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

1 .  Liquid Carbonic .  Pure grade 
of minimum purity 9 9 . 0  per 
cent . 

2 .  Canlab ( J . T .  Baker Company) . 
Spectrophotometric grade of 
minimum specified purity 9 9 . 9 
per cent . 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution buret . A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturate d .  
Dry gas was maintained a t  atmosphe- �

E
-

S
_

T
_

I
_
MA __ T

_
E

_
D

_
E
_

R
_

R
_
O
_
R
_
:
------------------------� 

ric pressure in a gas buret by oT/K = 0 . 1 mechanically raising the mercury 
level in the buret at an adj ustable ox

1
!x

1 
= 0 . 01 

rate . The solubi lity was calculated 
from the constant slope of volume 
of gas dissolved and volume of 
solvent injected . 

Degassing was accompli shed using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

REFERENCES : 

1 .  Clever , H . L . ;  Battino , R . ; 
Saylor , J . H . ; Gross ,  P .M .  
J .  Phy s . Chern . 195 7 ,  6 1 , 
1 0 7 8 . 



Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( l )  Butane;  C � H 1 0 ; [ 1 0 6-97-8 ]  Jado t ,  R .  

( 2 )  Tetrachlorome thane;  CCl � ; 
[ 54- 2 3 - 5 ]  

J .  Chim . Phy s .  1 9 7 2 ,  6 9 ,  1036-40  

VARIABLES : PREPARED BY : 
T/K : 2 9 8 . 15 

P/kPa : 10 1 . 3  
C . L .  Young 

EXPERIMENTAL VALUES : 

T/K 

29 8 . 1 5 

Henry ' s  Law Constant,  
H/atm 

2 . 7 8 5  

Mole fraction+ 
at partial pressure 
of 101 . 3  kPa , XC H � 1 0 

0 . 3 5 9 1  

+ Calculated by compiler assuming XC H = l/H . � 1 0 

#l:.Hoo 
/cal mol- 1 
(/J mol- 1 ) 

6 0 2  ( 2 519 ) 

# Excess partial molar enthalpy o f  solution at infinite dilution . 

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS ; 

The conventional gas chromatographic 
technique was used . The carrier gas 
was helium.  The value of Henry ' s  
law constant was calculated from the 
retention time . The value applies No details given . 
to very low partial pressures of gas 
and there may be a substantial 
difference from that measured at 
1 atm .  pressure . There is also 
cons iderable uncertainty in the 
value of Henry ' s  constant since no 
allowance was made for surface ESTIMATED ERROR: 
adsorption.  

o T/K = ± 0 . 0 5 ;  oH  = ±2%  

REFERENCES ; 
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272 Organoha lides 

COMPONENTS : 

( l ) Butane ; C �H 1 0 ; [ 10 6 - 9 7- 8 ]  
( 2 )  2 , 2 , 2-Trichloroethanol ; C2 H 3C l 30 ;  

[ 1 15-20-8 ] 
Dichloroacetic acid; C 2 H2Cl 2 02 ; 
[ 79 - 4 3-6 ] 
1 , 2-Dibromoethane ; C 2H �Br 2 ; 
rion-�-41 

VARIABLES : 
T/K : 

P/kPa :  
2 7 8 . 2-29 8 . 2  
101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  

J .  App t .  Che m .  Bio te ahno t .  

1 97 3 ,  2 3 ,  1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 101 . 3  kPa . 

T/K Mole ratio Mole fraction of butane# 

2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 98 . 2  

2 , 2 , 2-Trichloroethanol ; C 2 H 3C l 30 ;  
0 . 370  

[ 115-20-8 ] 
0 . 27 0  

0 . 2 50  
0 . 115  
0 . 10 0  

2 9 8 . 2  0 . 0 6 6 7  

0 . 20 0  
0 . 10 3  
0 . 0 9 0 9  

2 7 8 . 2  
1 , 2-Dibromoethane ; C 2H �Br 2 ; 

1 .  8 1  

0 . 0 6 2 5  

[ 10 6 - 9 3 - 4 ] 
0 . 6 4 4  

# Calculated by compiler . 

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at 
a total pressure measured using a 
manometer assembly . The amount of  
absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS ; 

No details  given except that 
" al l  compounds were purified by 
conventional procedures " .  

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) . 

REFERENCES : 
1 .  Gerrard , W .  

J .  App t .  Che m .  B i o te ahno t .  

1972 , 2 2 , 6 2 3 . 



Organoha l ides 273 

COMPONENTS : 

( 1 )  Butane ; c4H10 ; [ 10 6 -9 7-8 ] 

( 2 )  Chlorobenzene ; c6H5Cl ; 
[ 108-90-7 ] 

VARIABLES : 

T/K : 2 9 8 . 15 , 32 3 . 15 
P/kPa : 1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K 

29 8 . 15 
32 3 . 15 

Ostwald Coefficient 1 

L/cm3 cm- 3 

8 5 . 4  
37 . 3  

1 0riginal data . 
2Calculated by compiler. 

ORIGINAL MEASUREMENTS : 

Blais , C . ; Hayduk , W .  
J .  Chem . Eng . Data 1 9 8 3 , 
2 8 1 181-184  e 

PREPARED BY : 

w .  Hayduk 

Bunsen Coefficient 2 

a/cm 3 (STP ) cm- 3 atm- 1 

7 8 . 2 4 
31 . 5 3  

Mole Fraction 1 

0 . 26 9  ( 0 . 26 9 0 )  3 
0 . 13 1  ( 0 . 1310 ) 

3The mole fraction solubility of the original data was used to determine 
the following equations for �G0 and ln x1 and table of smoothed values : 

�G0/J mol- 1  = -RT ln x1 = 7 3 3 . 24 T ln T - 4 0 7 0 . 0  T 
ln x1 = 4 9 . 5 9 9 8  - 8 . 9 3 5 8 5  ln T 

T/K 1 0 - � �G0/J mol- 1  xl 
29 8 . 15 3 . 212 0 . 26 9 0  
3 0 3 . 15 3 . 6 36  0 . 2319  
313 . 15 4 . 5 0 1  0 . 17 3 5  
32 3 . 15 5 . 3 9 0  0 . 1310  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 
apparatus was employe d .  Degassed 
solvent contacted the gas whi le 
flowing as a thin f ilm , at a 
constant rate , through an absorption 
spiral into a solution buret . A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe
ric pressure in a gas buret by 
mechanically raising the mercury 
level in the buret at an adj ustable 
rate . The solubi lity was calculated 
from the constant slope of volume 
of gas dissolved and volume of 
solvent inj ected . 

Degassing was accomplished using a 
two stage vacuum process described 
by C lever et al . ( 1 ) . 

1 .  Liquid Carbonic . Pure grade 
of minimum purity 9 9 . 0  per 
cent . 

2 .  Canlab (Matheson , Coleman and 
Bel l )  • Specified minimum 
purity 9 8 . 0  per cent . 

ESTIMATED ERROR: 

oT/K = 0 . 1  
oxl /xl = 0 . 01 

REFERENCES : 

1 .  C lever , H .L . ; 
Saylor , J . H . : 
J .  Phy s . Chem . 
1078 . 

Battino , R . ; 
Gross , P .M .  

195 7 ,  6 1  1 



274 Organohal ides 

COMPONENTS : 

[ 106-9 7-8 ] 
( 2 ) Iodobenzene ; C 6 H 5 I ;  [ 5 91-50 - 4 ]  

VARIABLES :  

T/K : 
P/kPa:  

2 7 8 . 2-2 9 3 . 2  
101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w.  

J .  App l .  Che m .  Bio techno l .  

19 7 3 ,  2 3 , 1-17 . 

P REPARED BY : 

c .  L .  Young 

Total pressure = 1 0 1 . 3  kPa 

T/K 

2 7 8 . 2  
2 83 . 2  
2 9 3 . 2  

Mole ratio 

3 . 5 5 
0 . 6 12 
0 . 2 8 0  

# Calculated b y  compiler . 

Mole fraction of  propane# 

0 . 7 80  
0 . 380  
0 . 219  

AUXI LI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly .  The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
control led to within 0 . 2  K. The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" al l  compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ; ox/x = ± 3 %  
( estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App l .  Chem . Bio techno l .  

19 7 2 , 2 2 , 6 2 3 .  



Organoha lides 

COMPONENTS : 

( 1 )  Butane ; C4 H 1 0 ; [ 106-97-8 ) 
( 2 ) 1-Bromo-3-methylbenzene 

(rn-bromotoluene ) ; C , H7Br;  
[ 59 1-17-3 )  

VARIABLES : 

T/K : 

P/kPa : 

2 8 3 . 2 , 29 3 . 2  

10 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  

J .  App Z .  Che rn .  Bio teahno Z .  

19 7 3 ,  2 3 ,  1-1 7 .  

PREPARED BY : 

c .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

2 8 3 . 2  
29 3 . 2  

Mole ratio 

0 . 952  
0 . 4 3 1  

# Calculated by compiler . 

Mole fraction of butane# 

0 . 4 8 8  
0 . 30 1  

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly. The amount 
of  absorbed gas was estimated by 
weighing. The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

PB-J* 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ; ox/x = ± 3 %  
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard, w .  

J .  App Z .  Che rn .  Bio teahno Z .  

1972 , 2 2 ,  6 2 3 .  
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276 Organoha l ides 

COMPONENTS : 

[ 10 6 - 9 7 - 8 ]  
( 2 ) 1-Iodooctan e ;  C e H 1 7 I ;  

[ 6 29-2 7-6 ] 

VARIABLES : 

T/K : 2 7 8 . 2-29 3 . 2 

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J .  App Z .  Chern . B i o techno Z .  

1 9 7 3 , 2 3 ,  1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 1 0 1 . 3  kPa 

T/K 

2 7 8 . 2  
2 83 . 2  
2 9 3 . 2  

Mole ratio 

3 . 8 8 
1 .  6 4  
0 . 7 4 

# Calculated by compiler . 

Mole fraction of butane# 

0 . 79 5  
0 . 6 2 1  
0 . 42 5  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing .  The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERI ALS : 

No details given except that 
" al l  compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard , W .  

J .  App Z .  Chern.  Biotechno Z .  

1972 , 2 2 ,  6 2 3 .  



Organoha lides 

COMPONENTS : 

( 1 )  2-Methylpropane or isobutane; 
C4 H 1 0 ; [ 75-28- 5 ]  

( 2 )  Water; H 2 0; [ 77 3 2-18-5] 
Ethanol ;  c 2H60 ;  [64-17-5 ] 
Diethylether ; C4 H 1 0 o; [ 60-29-7 ] 
Chloroform; CHC1 3 : [ 6 7-66-3 ] 

VARIABLES :  

T/K = 290,  291 
p/kPa = 102 . 9  - 104 . 8  

EXPERIMENTAL VALUES : 

Temperature Pressure a 

t/ " C  T /K p /mmHg 
--- ---

Water 

17  290 772 

Ethanol 

17  290 775 

ORIGINAL MEASUREMENTS : 

Lebeau , P .  

B u Z Z .  Aaad. Roy .  B e Z g .  1908, 300-4 . 

PREPARED BY : 

H. L .  Clever 

Volume 
Solubility 
Isobutane/Volume Solvent 

0 . 1 3 

13 . 2  

Diethylether or 1 ' 1 ' -oxybisethane 

18 291 773 27 . 9  

Chloroform or trichloromethane 

17  290 786 39 . 5  

a Not clear whether this is total pressure or isobutane 
partial pressure . It is probably the total pressure . 

METHOD /APPARATUS /PROCEDURE : 
Details not given . 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 
(1 ) I sobutane . Prepared by the 

author by the reaction of 
sodium or calcium in liquid 
ammonia on isobutyl chloride . 
The normal boiling point is 
-10 . 5  •c and the critical 
temperature is 1 34-5 • c .  

(2 ) Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 

277 



278 Organoha lides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  2-Methylpropane ( i sobutane ) ; 
c4H10 ; [ 75-28-5 ] 

( 2 )  Tetrachloromethane ( carbon 
tetrachloride ) ;  CC14 ; [ 56-2 3-5 ] 

VARIABLES :  

T/K : 29 8 . 15 , 3 2 3 . 15 
P/kPa : 101 . 3 25  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 

Blai s , C . ;  Hayduk , w .  

J .  Ch ern . Eng . Data 1 9 8 3 , 
2 8 , 1 8 1 -1 8 4 . 

PREPARED BY : 

w .  Hayduk 

Bunsen Coefficient 2 Mole 
L/cm3 cm- 3 a./cm3 ( STP ) cm- 3 atm- 1 

2 9 8 . 15 76 . 5  
3 2 3 . 15 3 9 . 9  

10riginal data . 
2Calculated by compi ler . 

70 . 0 9 0 . 2 3 1  
3 3 . 73 0 . 1 3 2  

Fraction 1 

xl 

( 0 . 2 3 1 0 ) 3 
( 0 . 13 2 0 )  

3The mole fraction solubility of the original data was used t o  determine 
the following equations for �Go and ln x1 and table of smoothed values : 

�G0/J mol- 1 = -R T ln x1 = 6 00 . 71 T ln T - 3 3 0 4 . 8  T 
ln x1 = 40 . 2 7 5 4  - 7 . 3 2 0 7 8  ln T 

T/K 1 o- 4 �G0 /J mol- 1  x l 

29 8 . 15 3 . 51 2  0 . 2 3 8 0  
3 0 3 . 15 3 . 874  0 . 2 10 7  
3 13 . 15 4 . 6 1 2  0 . 16 6 2  
3 2 3 . 15  5 . 36 9  0 . 1 3 2 0  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas whi le 
flowing as a thin film ,  at a 
constant rate , through an absorptior 
spiral into a solution buret . A 
constant solvent f low was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated .  

SOURCE AND PURITY OF MATERIALS : 

1 .  Liquid Carbonic . Pure grade 
of minimum purity 9 9 . 0  per 
cent . 

2 .  Canlab ( J . T .  Baker Company) . 
Spectrophotometric grade of 
minimum specified puri ty 9 9 . 9  
per cent . 

Dry gas was maintained at atmosphe- ����--��--------------------------� 
ric pressure in a gas buret by ESTIMATED ERROR: 

mechanically rai sing the mercury oT/K = 0 . 1 
level in the buret at an adj ustable 
rate . The solubi lity was calculated ox l /xl = 0 • 0 1  
from the constant s lope o f  volume 
of gas dissolved and volume of 
solvent injected.  

Degassing was accomplished using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

REFERENCES :  

1 .  Clever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gross ,  P . M.  
J .  Phy s .  Chern . 195 7 ,  6 1 , 
1078 . 



Organohal ides 

COMPONENTS : 

( 1 )  2-Methylpropane ( isobutane) ; 
C4H10 ; [ 7 5-28-5 ] 

( 2 ) l , i -Oxybis , 2-Chloroethane 
( Chlorex) ; c4H8c1 20 ;  [ 111-4 4 -4 ]  

VARIABLES :  
T/K : 303 . 1 5-34 3 . 15 

P/kPa : 10 1 . 3 25 and above 

EXPERIMENTAL VALUES : 

T/K 

303 . 15 
3 1 3 . 15 
3 23 . 15 
3 3 3 . 15 
34 3 . 1 5 

Ostwald Coefficient2 
L/cm 3cm- 3  

1 3 . 3  
11 . 6  
10 . 1  

8 . 6 1  
8 . 0 8  

ORIGINAL MEASUREMENTS : 

Ezheleva , A . E . ; Zorin , A. D .  
Tr . Khim . Khim . Tea h . ( Gorkii ) 
19 6 1 ,  1 ,  37-40 . 

PREPARED BY : 

w .  Hayduk 

Bunsen Coefficient 2 
a/cm 3 ( STP ) cm- 3 atm- 1  

1 1 . 8  
9 . 9 5  
8 . 3 8 
6 . 9 2  
6 . 29 

Mole Fraction 1 
xl 

0 . 0610 ( 0 . 0 6 0 7 )  3 
0 . 0 5 2 2 4 ( 0 . 0 5 2 0 )  
0 . 0 4 4 7 ( 0 . 0 4 4 8 )  
0 . 0 3 7 5 ( 0 . 0 3 8 7 )  
0 . 0 3 4 5  ( 0  . 0 3 3 7 )  

1 0riginal data given as the inverse of Henry ' s  constant which i s  
equivalent t o  mole fraction at a gas partial pressure o f  101 . 3 25 kPa . 

20stwald and Bunsen coefficients calculated by compiler using author ' s  
assumption that  solvent i s  non-volati le . 

3 From equation of smoothed data : 

ln x1 = 24 . 34 9  - 4 . 7 515  ln T 

Correlation coefficient = 0 . 9 9 6 1  

4Value corrected t o  read a s  shown ; original value o f  x 1  = 0 . 0 0 2 2  appears 
to be a misprint . 

METHOD/APPARATUS /PROCEDURE : 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given.  

279 

The apparatus consisted of a two
chamber , rocking device with sepa
rate gas and liquid chambers j oined 
by two tubes and microvalves .  The 
gas chamber was equipped wi th a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microvalves and 
by rocking . The solubility was 
calculated from a knowledge of the 
volume of the solvent charged , and 
the initial and final gas pressures . 

Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

The solvent was considered non
volatile and the gas pressure was 
considered to be the total pressure . 

2 .  Source and purity not given.  
Refractive index measured : 

20 n0 = 1 . 4 5 3 5  

ESTIMATED ERROR: 

6T/K = 0 . 0 5 
oxl /xl = 0 . 0 5  
(estimated b'L l"nmrd l <>r )  

REFERENCES : 



280 Organohal ides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  2-Methylpropane ( i sobutane ) ; 
c4H10 ; [ 7 5-2 8-5 ] 

( 2 )  Chlorobenzene ; c6H5Cl ; 
[ 10 8-90-7 ] 

VARIABLES : 
T/K : 2 9 8 . 15 , 32 3 . 15 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coe fficient 1 

L/cm 3 cm- 3 

2 9 8 . 15 4 5 . 1  

Blai s , C . ;  Hayduk , W .  

J .  Chern . Eng . Data 1 9 8 3 , 
2 8 , 1 81 -1 8 4 . 

PREPARED BY : 

w .  Hayduk 

Bunsen Coefficient 2 

a/cm 3 (STP ) cm- 3 atm- 1 

4 1 . 3 2 

Mole 

0 . 16 2  

Fraction 1 

:x;l 

( 0 . 16 2 0 )  3 
32 3 . 15  2 3 . 1  19 . 5 3  0 . 0 8 5 3  ( 0 . 0 8 5 3 )  

10riginal data . 
2Calculated by compiler. 
3The mole fraction solubi lity of  the original data was used to determine 
the following equations for �G0 and ln x1 and table of smoothed values : 

�G 0/J mol- 1  = -RT ln x1  = 6 5 3 . 6 5 8  T ln T - 3 5 7 4 . 9 3  T 
ln x1  = 4 3 . 5 6 6 9  - 7 . 96 6 0  ln T 

T/K 10- � �G0/J mol- 1  :x; l 

2 9 8 . 15 4 . 4 5 3  0 . 16 2 0  
3 0 3 . 15 4 . 85 7  0 . 14 1 9  
3 1 3 . 15 5 . 6 8 2  0 . 10 9 6  
3 2 3 . 15 6 . 5 2 7  0 . 0 8 5 3 0  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas while 
flowing as  a thin film , at a 
constant rate , through an absorptior 
spiral into a solution buret . A 
constant solvent f low was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 

SOURCE AND PURITY OF MATERIALS : 

1 .  Liquid Carbonic . Pure grade 
of minimum purity 9 9 . 0  per 
cen t .  

2 .  Canlab (Matheson , Coleman and 
Bel l )  • Specified m1n1mum 
purity 9 8 . 0  per cen t .  

the spiral was considered saturated 
Dry gas was maintained at atmosphe- �E�S::-:T::-:I::-MA:-:-::T::-E::-D-:E::-:R:-:R:-:0::-R

-
:
--------------f 

ric pressure in a gas buret by 
mechanically rai sing the mercury oT/K = 0 . 1  
level in the buret at an adj ustable I ox1 x1 = o . o1 rate . The solubility was calculatec 
from the constant s lope of volume 

�����---------------� of gas dissolved and volume of REFERENCES : 
solvent inj ected . 

Degassing was accomplished using a 
two stage vacuum process described 
by Clever et al . ( 1 ) . 

1 .  Clever , H .L . ;  Battino , R . ; 
Saylor , J .H . ; Gross , P . M .  
J .  Phy s . Chern . 1957  6 1 , 
1 0 78 . 



Organohalides 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  2-Methylpropane , ( i sobutane ) ; 
c4H10 ; [ 7 5-2 8 -5 ] 

( 2 )  Bromobenzene ; c6H5Br ; [ 108-86-1 ] 

VARIABLES : 

T/K : 2 7 3 . 15 
P/kPa : 1 3 . 3-10 1 . 3  

EXPERIMENTAL VALUES : 

Gerrard , W .  

So lubi & i ty o f  Gas e s  and L iquids , 
P l enum , New York,  1976 , Chapter 12 . 

PREPARED BY : 

C . L .  Young 

T/K P/rnrnHg P/kPa Mole fraction of 2-methyl 
propane in liquid , xc H 

2 75 . 13 1 0 0  

200  

300  

400  

500  

600  

7 0 0  

7 6 0  

1 3 . 3  

26 . 7  

4 0 . 0  

5 3 . 3  

6 6 . 7  

80 . 0  

9 3 . 3  

101 . 3  

0 . 0 3 3  

0 . 06 8  

0 . 10 8  

0 . 15 4  

0 . 2 0 8  

0 . 2 7 0  

0 . 36 0  

0 . 4 3 5  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure l iquid in a bubbler tube 
at a total pressure measured by 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
manually controlled to within 
0 . 2K The apparatus and procedure 
are described by Gerrard ( 1 ,  2 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) 

REFERENCES : 

1 .  Gerrard , w .  

4 10  

281 

J.  App l .  Chern . Biotechno Z .  1 9 7 2 , 
2 2 ,  6 2 3 -6 5 0 . 

2 .  Gerrard , w. 
So lubi l i ty of Gas e s  and Liquid s ,  
P l enum Pre s s ,  N e w  Yor k ,  1 9 7 6 , 
Chapter 1 .  



282 Organohal ides 

COMPONENTS : 

{ 1 )  2-Methylpropane , ( isobutane) ; 
C 4 H 1 o i [ 7 5 - 2 8 - 5 ]  

( 2 )  1-Bromooctane ; C a H 1 7Br ; 
[ 111-83-1]  

VARIABLES : 
T/K : 2 7 3 . 15 

P/kPa : 1 3 . 3-101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Gerrard , 1'1 . 

So lubi l i t y  of Ga ses and Liquids 
Plenum, New York, 1 9 7 6 , Chapter 1 2 .  

PREPARED BY : 

C . L .  Young 

T/K P/mmHg P/ kPa Mdle fraction of 
2-methylpropane in 
liquids , XC H 

27 3 . 1 5 100  1 3 . 3  

2 0 0  26 . 7  

3 0 0  4 0 . 0 

4 0 0  5 3 . 3  

5 0 0  6 6 . 7  

6 0 0  8 0 . 0  

7 0 0  9 3 . 3  

7 6 0  1 0 1 . 3  

4 1 0 

0 . 07 0  

0 . 138  

0 . 2 0 8  

0 . 28 2  

0 . 3 5 5  

0 . 4 3 0  

0 . 516  

0 . 5 8 0  

AUXI LIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Gas was passed into a known weight of No details  given . 
pure liquid in a bubbler tube at a 
total pressure measured by a 
manometer assembly .  The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
manually control led to within 0 . 2K .  
The apparatus and procedure are 
described by Gerrard ( 1 , 2 ) . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) 

REFERENCES : 
1 .  Gerrard , w .  

J .  App l .  C h e rn .  Bio teahno l .  1 9 7 2  
2 2 ,  6 2 3-6 5 0 .  

2 .  Gerrard , w .  
So lubi l i ty o f  Gas e s  and Liquids,  
P l enum Pres s ,  New York,  1 97 6 ,  
Chapter 1 .  



Organohalides 283 

COMPONENTS : ORIGINAL MEASUREMENTS : 

[ 7 4-98-6 ) Berlin , M .  A . : Pluzhnikova , M .  F . : 
Stepanova , I .  N . : Potapov , V .  E . : 
Vasi l ' eva , N .  A . : Tsybnlevskii ,  A .  M.  

( 2 )  Chlorobenzene : C 6 H 5C l :  
[ 10 8 -90-7 ) 

VARIABLES : 

T/K : 2 9 3 . 2  
P/MPa:  1 . 0-6 . 0  

EXPERIMENTAL VALUES :  

T/ K 

2 9 3 . 2  

P/MPa 

1 . 0  
6 . 0  

Z h .  Pri k Z .  Khim. 

1 9 8 0 , 5 3 ,  1 6 6 1- 3 .  

P REPARED BY : 

a 
,.., 

5 1 . 64 
56 7 . 5 5 

c .  L .  Young 

Mole fraction of propaneb 
xC 3H a  

0 . 1821  
0 . 7 0 9 9  

a Volume of propane measured a t  29 3 . 2  K and 1 atmosphere pressure 
dissolved by unit volume of liquid.  

b Calculated by compiler as suming molar volume of propane at 29 3 . 2  K 
and 1 atmosphere is 2 3 . 4  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A gas chromatographic method . No 1 .  Purity about 9 9 . 6-99 . 8  mole per 
details given except ref . ( 1 )  which cent . 
contains little additional informa-
tion . 2 .  Purified : final purity checked by 

refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M .  A. : Pluzhnikova , M .  F . : 
Stepanova , I .  N . : 
Tsybnlevskii , A. M .  
Z h . Fi z .  Khim . 

1 97 7 ,  5 1 , 7 6 7 . 



284 

COMPONENTS : 

{ 1 )  Propane ; C 3 H 8 ; [ 74-98-6 ] 

{ 2 ) 1-Chloro-4-methylbenzene ; 
C 1 H 1 C l ;  [ 106-4 3-4 ] 

VARIABLES : 

T/K : 293 . 2  
P/MPa : 1 . 0 -6 . 0  

EXPERIMENTAL VALUES : 

T/K P/MPa 

2 9 3 . 2  1 . 0  
6 . 0  

Organohal ides 

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; Potapov , v .  E . ; 
Vasi l ' eva , N .  A . ; Tsybnlevskii ,  A .  M .  
Z h .  Pri k Z .  Kh im.  

1980 , 5 3 ,  1 6 6 1- 3 .  

PREPARED BY : 

324 . 5 0 
1115 . 10 

C . L .  Young 

b Mole fraction of propane 
a:C 3 H e  

0 . 6 1 9 4  
0 . 8 4 8 3  

a volume of  propane measured a t  2 9 3 . 2  K and 1 atmosphere pressure 
dissolved by unit volume of liquid . 

b Calculated by compi ler assuming molar volume of propane at 29 3 . 2  K 
and 1 atmosphere is 2 3 . 4  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A gas chromatographic method . No 1 .  Purity about 9 9 . 6-9 9 . 8  mole per 
details given except re f .  { 1 )  which cen t .  
contains little additional informa-
tion . 2 .  Purified ; final purity checked by 

refractive index measurements .  

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M .  A. ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ;  
Tsybnlevskii ,  A .  M .  
Zh . Fiz .  Khim . 

1977 , 5 1 , 7 6 7 . 



Organohal ides 285 

COMPONENTS : 

( 1 )  Propane ; C 3 Ha ; [ 7 4-98-6 ) 

( 2 )  1-Chlorooctane ; C a H 1 7 C l ;  
[ 111-85- 3 )  

VARIABLES : 

T/K : 2 9 3 . 2  
P/MPa : 1 . 0 -6 . 0  

EXPERIMENTAL VALUES : 

T/ K 

29 3 . 2  

P/MPa 

1 . 0  
2 . 0  
3 . 5  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M. A . ; Pluzhnikova , M. F . ; 
Stepanova , I .  N . ; Potapov , V. F . ; 
vasil ' eva , N .  A . ; Tsybnlevskii ,  A .  M .  
Z h .  Proi k Z .  Khim . 

1 9 8 0 , 5 3 ,  1 6 6 1- 3 .  

PREPARED BY : 

a 
a. 

2 9 3 . 7  
4 9 5 . 0  
8 6 7 . 1  

1 4 6 2 . 1  

C .  L .  Young 

Mole fraction of propaneb 
XC 3H a  

0 . 6 7 7 2  
0 . 7 8 1 1  
0 . 8 6 2 1  
0 . 9 1 3 4  

a Volume of propane measured a t  29 3 . 2  K and 1 atmosphere pres sure 
dissolved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of propane at 29 3 . 2  K 
and 1 atmosphere is 2 3 . 4  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A gas chromatographic method . No 
details given except ref .  ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity about 9 9 . 6- 99 . 8  mole per 
cent . 

2 .  Purified ; final purity checked by 
refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 
1 .  Berlin , M. A. ; Pluzhnikova , M. F . ; 

Stepanova , I .  N . ; 
Tsybnlevski i ,  A. M .  
Z h .  Fi z .  Khim.  

197 7 , 5 1 , 7 6 7 . 



286 

COMPONENTS : 

( 1 )  Propane � C 3 H e � [ 7 4-98-6 ] 

( 2 ) 1-Iodooctane � C a H 1 7 I �  
[ 6 2 9-27-6 ] 

VARIABLES : 
T/K : 

P/MPa : 

29 3 . 2  
1 . 0-6 . 0  

EXPERIMENTAL VALUES : 

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
2 . 0  
3 . 5  
6 . 0  

Organohalides 

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . � Pluzhnikova , M .  F . � 
Stepanova , I .  N . ;  Potapov , V .  F . �  
Vasil ' eva , N .  A . � Tsybnlevskii ,  A .  M .  
Z h .  Pri k Z .  Khi m .  

1 9 8 0 , 5 3 ,  1 6 6 1- 3 .  

PREPARED BY : 

1 3 8 . 2  
2 6 9 . 8  
4 5 8 . 3  
6 6 4 . 2  

c .  L .  Young 

Mole fraction of propaneb 
xC 3 H e  

0 . 5 1 4 0  
0 . 6 7 3 7  
o .  7 7 8 1  
0 . 8356  

a Volume of propane measured at 2 9 3 . 2  K and 1 atmosphere pressure 
dissolved by unit volume of liquid.  

b Calculated by compiler assuming molar volume of propane at 2 9 3 . 2  K 
and 1 atmosphere is 2 3 . 4  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A gas chromatographic method . No 1 .  Purity about 9 9 . 6 - 9 9 . 8  mole per 
details given except ref . ( 1 )  which cent . 
contains little additional informa-
tion . 2 .  Purified ; final purity checked by 

refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 
1 .  Berlin , M .  A . � Pluzhnikova , M .  F . � 

Stepanova , I .  N . � 
Tsybnlevskii ,  A .  M .  
Z h .  Fi z .  Khim. 

1977 , 5 1 , 76 7 .  



Organohal ides 287 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 7 4 - 9 8 - 6 ]  Berlin , M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; Potapov , V .  F . ; 
Vasi l ' eva , N .  A . ; Tsybnlevskii , A. M .  

{ 2 ) 2-Iodooctane;  C 8 H
1 7 I ;  

[ 557-36- 8 ]  

VARIABLES : 
T/K : 

P/MPa : 
2 9 3 . 2  
1 . 0-6 . 0  

EXPERIMENTAL VALUES : 

T/K P/MPa 

2 9 3 . 2  1 . 0  
2 . 0  
3 . 5  
6 . 0  

Z h .  Pri k Z .  Khim. 

1980 , 5 3 , 1 6 6 1- 3 .  

PREPARED BY : 

14 9 . 9  
2 9 2 . 9  
4 97 . 2  
7 2 0 . 5  

C .  L .  Young 

Mole fraction of propaneb 
.:rC 3 He  

0 . 5 351  
0 . 6 9 2 2  
0 . 7 9 2 4  
0 . 84 6 9  

a Volume o f  propane measured a t  2 9 3 . 2  K and 1 atmosphere pressure 
dissolved by unit volume of liquid . 

b Calculated by compi ler assuming molar volume of propane at 29 3 . 2  K 
and 1 atmosphere is 23 . 4  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS ; 

A gas chromatographic method . No 1 .  Purity about 9 9 . 6- 9 9 . 8  mole per 
details given except re f .  ( 1 )  which cent.  
contains little additional informa-
tion . 2 .  Purified : final purity checked by 

refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES ; 

1 .  Berli n ,  M .  A . ; Pluzhnikova ,  M .  F . ;  
Stepanova , I .  N . ; 
Tsybnlevskii ,  A .  M.  
Zh.  Fi z .  Khim.  

1 97 7 ,  5 1 , 7 6 7 . 
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COMPONENTS : 

( 1 ) Propane ; C 3 H e  ; [ 7 4-98-6 )  

( 2 )  ( 1-Chloroethyl ) -benzene ; 
C e H g C l ;  [ 6 7 2-65-1)  

VARIABLES : 
T/K : 293 . 2  

P/MPa : 1 . 0-6 . 0  

EXPERIMENTAL VALUES :  

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
6 . 0  

Organohal ides 

ORIGINAL MEASUREMENTS : 

Berlin,  M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; Potapov , v. F . ; 
Vasil ' eva , N .  A . ; Tsybnlevskii ,  A .  M .  
Z h .  Pri k Z. .  Khi m .  

1980 , 5 3 , 1 6 6 1- 3 .  

P REPARED BY : 

104 . 0 7 
4 8 8 . 5 0 

c .  L .  Young 

Mole fraction of propaneb 
XC 3 H e  

0 . 3 6 8 4  
0 . 7 3 2 4  

a Volume of propane measured a t  2 9 3 . 2  K and 1 atmosphere pressure 
dissolved by unit volume of liquid.  

b Calculated by compiler assuming molar volume of propane at 2 9 3 . 2  K 
and 1 atmosphere is 2 3 . 4  L .  

AUXILIARY INFOR}�TION 

METHOD -'APPARATUS /PROCEDURE : SOURCE AND PURl TY OF MATE RIALS : 

A gas chromatographic method . No 1 .  Purity about 9 9 . 6- 99 . 8  mole per 
details given except ref .  ( 1 )  which cent . 
contains little additional informa-
tion . 2 .  Purified ; final purity checked by 

refractive index measurements .  

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M .  A . ; Pluzhnikova , M .  F . ; 

Stepanova , I .  N . ;  
Tsybnlevskii , A .  M .  
Z h .  Piz . Khi m .  

1 9 7 7 , 5 1 , 76 7 .  



Organoha l ides 289 

COMPONENTS : 

( 1) Propane ; C 3 H e : [ 74 - 9 8- 6 )  

( 2 ) 1-Chloronaphthalene ; C 1 o H , C l ;  
[ 9 0-13- 1 )  

VARIABLES :  

T/K : 2 9 3 . 2  
P/MPa : 1 . 0-6 . 0  

EXPERIMENTAL VALUES :  

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
6 . 0  

ORIGINAL MEAS UREMENTS : 

Berlin , M. A . ; Pluzhnikova , M. F . ; 
Stepanova , I .  N . ; Potapov , V. F . ; 
Vasil ' eva , N .  A . ; Tsybnlevskii , A .  M. 
Zh.  Pri k Z .  Khi m .  

1980 , 5 3 , 1661- 3 .  

PREPARED BY : 

c .  L .  Young 

9 1 . 0 3  
5 2 9 . 17 

b Mole fraction of propane 
xC 3 He  

0 . 3454  
0 . 7 5 4 9  

a Volume of propane measured a t  2 9 3 . 2  K and 1 atmosphere pressure 
dissolved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of propane at 29 3 . 2  K 
and 1 atmosphere is 2 3 . 4  L .  

AUXI LIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

A gas chromatographic method . No 
details given except ref . ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURI TY OF MATERIALS : 

1 .  Purity about 9 9 . 6- 9 9 . 8  mole per 
cent . 

2 .  Purified ; final purity checked by 
refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 
1 .  Berlin , M. A . ; Pluzhnikova , M .  F . ; 

Stepanova , I .  N . ; 
Tsybnlevskii ,  A .  M .  
Z h .  Fiz . Khi m .  

197 7 ,  5 1 , 76 7 .  
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COMPONENTS : 

( 1 ) Propane ; C 3H s ;  [ 7 4 - 9 8 - 6 ]  

( 2 )  1-Bromooctane ; C s H 1 1Br;  
[ 11 1-8 3- 1 ]  

VARIABLES : 

T/K : 2 9 3 . 2  
P/MPa : 1 . 0-6 . 0  

EXPERIMENTAL VALUES : 

T/K P/MPa 

29 3 . 2  1 . 0  
2 . 0  
3 . 5  
6 . 0  

Organohal ides 

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M. F . ; 
Stepanova , I .  N . ; Potapov , V .  F . ; 
Vasil ' eva , N .  A . ; Tsybnlevskii ,  A .  M .  
Z h . Pri k Z. .  Khim . 

1980 , 5 3 ,  1 6 6 1- 3 .  

PREPARED BY : 

22 0 . 0  
4 54 . 5  
7 2 4 . 1  

1092 . 1  

c .  L .  Young 

Mole fraction of propaneb 
xC 3H s  

0 . 6 1 8 1  
0 . 7 6 9 8  
0 . 8 4 2 0  
0 . 8 8 9 3  

a Volume of propane measured a t  2 9 3 . 2  K and 1 atmosphere pressure 
dissolved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of propane at 2 9 3 . 2  K 
and 1 atmosphere is 23 . 4  L .  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A gas chromatographic method . No 1 .  Purity about 9 9 . 6-99 . 8  mole per 
details given except ref .  ( 1 )  which cent.  
contains little additional informa-
tion . 2 .  Purified ; final purity checked by 

refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ;  
Tsybnlevskii , A .  M .  
Z h .  Fiz . Khi m .  

197 7 ,  5 1 , 7 6 7 . 
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COMPONENTS : 

( 1 )  2-Methylpropane ; C 4H 1 o 1  
[ 7 5-28-5 ]  

( 2 )  Chlorobenzene ; C 6 H sC l ;  
[ 108-90-7 ] 

VARIABLES :  

T/1( : 293 . 2  
P/MPa : l . 0-6 . 0  

EXPERIMENTAL VALUES : 

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M. A . ; Pluzhnikova , M .  F . ;  
Stepanova , I .  N . ;  Potapov , v .  F . ; 
Vasil ' eva , N .  A . ; Tsybnlevskii , A .  M .  
Z h .  Proi k Z .  Khim. 

1980 , 5 3 , 1 6 6 1-3 .  

PREPARED BY : 

a 
Ct 

121 . 14 
1180 . 6 0 

c .  L .  Young 

Mole fraction of 
2-methylpropaneb 

XC 4H l  0 

0 . 34 6 0  
0 . 8 3 7 5  

a Volume o f  2-methylpropane measured a t  2 9 3 . 2  K and 1 atmosphere 
pressure dissolved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of 2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 2 3 . 3 L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A gas chromatographic method . No 
details given except ref .  ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity about 9 9 . 6- 9 9 . 8  mole per 
cent . 

2 .  Purified ; final purity checked by 
refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; 
Tsybnlevskii ,  A .  M .  
Z h .  Fiz . Khim.  

1977 , 5 1 , 7 6 7 . 
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COMPONENTS : 

( 1 )  2-Methylpropane ; C 4 H 1 o ;  
[ 7 5-28-5 ]  

( 2 )  1-Chloro-4-methylbenzene ; 
C 7H 7 C l ;  [ 106-4 3 - 4 ]  

VARIABLES : 
T/K : 293 . 2  

P/ MPa :  l .  0-6 . 0  

EXPERIMENTAL VALUES : 

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; Potapov , V .  F . ; 
Vasil ' eva , N .  A . ; Tsybnlevskii , A . M .  
Z h .  Pri k Z .  Khi m .  

1980 , 5 3 ,  16 6 1-3 .  

PREPARED BY : 

4 6 7 . 70 
2 8 9 4 . 30 

C .  L .  Young 

Mole fraction of 
2-methylpropaneb 

XC 4 H l  0 

0 . 6 5 6 5  
0 . 9220  

a volume of 2-methylpropane measured at 29 3 . 2  K and 1 atmosphere 
pressure dissolved by unit volume of liquid.  

b Calculated by compiler assuming molar volume of  2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 23 . 3  L .  

AUXILIARY INFORMATION 

METHOD ,'APPARATUS /PROCEDURE : 

A gas chromatographic method . No 
details given except ref . ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity about 9 9 . 6- 9 9 . 8  mole per 
cent . 

2 .  Purified ; final purity checked by 
refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 
1 .  Berlin , M .  A . ; Pluzhnikova , M .  F . ; 

Stepanova , I .  N . ; 
Tsybnlevskii , A .  M .  
Z h .  Fiz .  Khim.  

197 7 , 5 1 , 7 6 7 . 
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COMPONENTS : 

( 1 )  2-Methylpropane ; C 4 H 1 o : 

[ 7 5-28-5 ]  

( 2 ) 1-Chlorooctane ; C a H 1 7 C l ;  
[ 11 1- 85- 3 ]  

VARIABLES : 

T/K : 2 9 3 . 2  
P/MPa:  1 . 0-6 . 0  

EXPERIMENTAL VALUES : 

T/ K P /MPa 

29 3 . 2  1 . 0  
2 . 0  
3 . 5  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M .  F . ;  
Stepanova , I .  N . ; Potapov , v .  F . ;  
Vasi l ' eva , N .  A . ; Tsybnlevskii ,  A .  M.  
Zh.  PT'i k Z .  Khim . 

1980 , 5 3 ,  1 6 6 1-3 .  

PREPARED BY : 

6 6 5 . 5  
1207 . 9  
2 1 0 1 . 6  
3 6 2 3 . 2  

c .  L .  Young 

Mole fraction of 
2-methylpropaneb 

XC 4 H l  0 

0 . 8 2 9 4  
0 . 8 9 8 2  
0 . 9 3 8 8  
0 . 9 6 3 6  

a Volume of 2-methylpropane measured a t  29 3 . 2  K and 1 atmosphere 
pressure dis solved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of 2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 2 3 . 3  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A gas chromatographic method . No 
details  given except ref . ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity about 9 9 . 6-9 9 . 8  mole per 
cent . 

2 .  Purified : final purity checked by 
refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES :  

1 .  Berlin , M .  A. ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; 
Tsybnlevskii ,  A .  M .  
Z h .  Fi z .  Khim.  

1977 , 5 1 , 7 6 7 . 



294 Organohal ides 

COMPONENTS : 

( 1 )  2-Methylpropane : C 4H 1 o :  
[ 7 5-28-5 ]  

( 2 )  1-Bromooctane : C 8 H 1 1Br: 
[ 1 11-83-1]  

VARIABLES : 

T/K : 

P/MPa:  
29 3 . 2  
1 . 0-6 . 0  

EXPERIMENTAL VALUES : 

T / K  

29 3 . 2  

P/MPa 

1 . 0  
2 . 0  
3 . 5  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M .  F . ;  
Stepanova , I .  N . ; Potapov , V .  F . ; 
Vasil ' eva , N .  A . ; Tsybnlevskii ,  A . M .  
Z h .  Pri k Z .  Khim. 

1980 , 5 3 ,  1 6 6 1- 3 .  

P REPARED BY : 

5 59 . 5  
1131 . 4  
1791 . 7  
2592 . 1  

c .  L .  Young 

Mole fraction of 
b 2 methylpropane 

xC 4H 1 o 

0 . 8 0 6 6  
0 . 8 940  
0 . 9 3 0 3  
0 . 9 5 0 8  

a Volume of 2-methylpropane measured at  2 9 3 . 2  K and 1 atmosphere 
pressure dissolved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of 2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 2 3 . 3  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A gas chromatographic method . No 
details given except ref .  ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity about 9 9 . 6- 99 . 8  mole per 
cent.  

2 .  Purified : final purity checked by 
refractive index measurements .  

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M .  A . : Pluzhnikova , M .  F . : 
Stepanova , I .  N . : 
Tsybnlevskii , A .  M .  
Z h .  Fiz . Khim. 

197 7 , 5 1 , 7 6 7 . 
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COMPONENTS : 

( 1 ) 2-Methylpropane ; C 4 H 1 o l 

[ 7 5-28-5 ] 

( 2 )  1-Iodooctane ; C
8

H 1 7
I ;  

[ 6 29-27-6 ]  

VARIABLES : 
T/K : 2 9 3 . 2  

P/MPa : 1 . 0-6 . 0  

EXPERIMENTAL VALUES : 

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
2 . 0  
3 . 5  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M .  F . ;  
Stepanova , I .  N . ;  Potapov , V .  F . ;  
Vasi l ' eva , N .  A . ; Tsybnlevskii ,  A .  M 
Z h .  Pri k Z .  Khi m .  

1980 , 5 3 ,  16 6 1-3 .  

P REPARED BY : 

3 2 3 . 1  
6 3 8 . 6  

1104 . 0  
1 6 6 8 . 7  

c .  L .  Young 

Mole fraction of 
b 2-methylpropane 

.x
C 4 H 1 o

. 

0 . 7 1 4 6  
0 . 8 3 1 9  
0 . 8 9 5 4  
0 . 9 2 8 2  

a Volume o f  2-methylpropane measured a t  2 9 3 . 2  K and 1 atmosphere 
pressure dissolved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of 2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 23 . 3  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A gas chromatographic method . No 
details given except ref .  ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity about 9 9 . 6-99 . 8  mole per 
cent . 

2 .  Purified ; final purity checked by 
refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 
1 .  Berlin , M .  A . ; Pluzhnikova . M .  F . ;  

Stepanova , I .  N . ; 
Tsybnlevskii , A .  M .  
Z h .  Fiz .  Khi m .  

1977 , 5 1 , 76 7 .  
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COMPONENTS : 

( 1 )  2-Methylpropane ; C 4 H 1 o i  

[ 75-28- 5 ]  

( 2 )  2- Iodooctane ; C
8

H
1 7

I ;  

[ 5 5 7 - 3 6 - 8 ]  

VARIABLES : 

T/K : 2 9 3 . 2  
P/MPa : 1 . 0 -6 . 0 

EXPERIMENTAL VALUES : 

T/K P/MPa 

2 9 3 . 2  1 . 0  
2 . 0  
3 . 5  
6 . 0  

Organohal ides 

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M .  F . ;  
Stepanova , I .  N . ; Potapov , V .  F . ; 
Vasi l ' eva , N .  A . ; Tsybnlevskii ,  A .  M .  
Z h .  Pri k l .  Khim . 

1980 , 5 3 ,  1 6 6 1- 3 .  

PREPARED BY : 

3 4 8 . 7  
6 8 9 . 3  

1191 . 6  
1801 . 0  

C .  L .  Young 

Mole fraction of 
2-methylpropaneb 

X
C 4 H 1  o 

0 . 7 3 0 6  
0 . 8 4 2 8  
0 . 9 0 2 6  
0 . 9 3 3 4  

a Volume o f  2-methylpropane measured a t  2 9 3 . 2  K and 1 atmosphere 
pressure dissolved by unit volume of liquid . 

b calculated by compiler assuming molar volume of 2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 23 . 3  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A gas chromatographic method . No 1 .  Purity about 9 9 . 6- 9 9 . 8  mole per 
details  given except ref .  ( 1 )  which cent.  
contains little additional informa-
tion . 2 .  Purified ; final purity checked by 

refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; 
Tsybnlevskii ,  A .  M .  
Z h .  Fi z .  Khim . 

1977 , 5 1 , 76 7 .  



Organohal ides 297 

COMPONENTS : 

( 1 )  2-Methylpropane ; C 4 H 1 o i  
[ 7 5-28- 5 ]  

( 2 )  ( 1-Chloroethyl) -benzene ; 
C a H 9 C l ;  [ 6 72-65-1 ]  

VARIABLES : 

T/K : 2 9 3 . 2  
P/MPa : 1 .  0-6 . 0  

EXPERIMENTAL VALUES : 

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M .  A . ; Pluzhnikova , M .  F . ; 
Stepanova , I .  N . ; Potapov , V .  F . ;  
Vasil ' eva , N .  A . ; Tsybnlevskii ,  A .  M .  
Z h . Pri k Z .  Khim . 

1980 , 5 J , 1 6 6 1-3 . 

PREPARED BY : 

2 4 3 . 6 0 
1207 . 4 0 

c .  L .  Young 

Mole fraction of 
b 2-methylpropane 

XC 4 H 1  o 

0 . 5 8 0 3  
0 .  8 7 2 7  

a Volume of 2-methylpropane measured a t  2 9 3 . 2  K and 1 atmosphere 
pressure dissolved by unit volume of liquid . 

b Calculated by compi ler assuming molar volume of 2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 2 3 . 3  L .  

AUXILIARY INFORNATION 

METHOD /APPARATUS /PROCEDURE : 

A gas chromatographic method . No 
detai ls given except ref .  ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURl TY OF HATE RI ALS ; 

1 .  Purity about 9 9 . 6-99 . 8  mole per 
cent . 

2 .  Purified ; final purity checked by 
refractive index measurements . 

ESTIHATED ERROR: 

REFERENCES ; 
1 .  Berlin , M .  A . ; Pluzhnikova , M .  F . ; 

Stepanova , I .  N . ;  
Tsybnlevskii ,  A .  M .  
Z h .  Fiz . Khim.  

1 9 7 7 , 5 1 , 7 6 7 . 



298 Organohal ides 

COMPONENTS : 

( 1 )  2-Methylpropane � C 4 H 1 o � 
[ 7 5-28-5 ]  

( 2 )  1-Chloronaphthalene� C 1 o H ,c1 � 
[ 90-13-1 ]  

VARIABLES : 
T/K : 2 9 3 . 2  

P/MPa : 1 . 0-6 . 0 

EXPERIMENTAL VALUES : 

T/K 

2 9 3 . 2  

P/MPa 

1 . 0  
6 . 0  

ORIGINAL MEASUREMENTS : 

Berlin , M. A . � Pluzhnikova , M .  F . �  
Stepanova , I .  N . � Potapov , V .  F . � 
Vasil ' eva , N .  A . � Tsybnlevskii , A .  M .  
Z h .  Pri k Z .  Khim. 

1980 , 5 3 , 1 6 6 1- 3 .  

PREPARED BY : 

198 . 56 
1214 . 8 2 

c .  L .  Young 

Mole fraction of 
2-methylpropaneb 

.:cC 4 H 1  o 

0 .  5 3 7 2  
0 . 87 6 6  

a Volume of 2-methylpropane measured a t  2 9 3 . 2  K and 1 atmosphere 
pressure dissolved by unit volume of liquid . 

b Calculated by compiler assuming molar volume of 2-methylpropane 
at 2 9 3 . 2  K and 1 atmosphere is 2 3 . 3  L .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A gas chromatographic method . No 
details given except ref .  ( 1 )  which 
contains little additional informa
tion . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Purity about 9 9 . 6- 9 9 . 8  mole per 
cent.  

2 .  Purified ; final purity checked by 
refractive index measurements . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Berlin , M. A . � Pluzhnikova , M .  F . �  
Stepanova , I .  N . � 
Tsybnlevskii , A .  M .  
Z h .  Fi z .  Khim . 

197 7 ,  5 1 , 76 7 .  



Nitrogen-containing Solvents 299 

COHPONENTS : EVALUATOR: 

( 1 )  Propane: c 3H 8 :  [ 74-98- 6 ]  
Butane : c 4 H 1 0 : [ 106-97-8] 
2-Methylpropane : C4H 1 0 : 
[ 75-28- 5 ]  

( 2 )  N itrogen-containing solvents 

Walter Hayduk 
Department of Chemical E ngineering 
University of Ottawa 
Ottawa, Canada KlN 9B4 

March, 1984 

CRITICAL EVALUATION : 

PB-K 

Most of the solubility data for propane , 2 -me �hy lpropane and bu tane 
in nitrogen-containing solvents are those of Gerrard ( 1 , 7 )  and Lenoir 
( 4 ) . Certain data from these sources have been previously considered 
unreliable , generally yielding results that were toohigh when compared 
with those of other workers ( see Critical Evaluations Alkanes ,  Alcohols , 
Non-polar solvents excluding alkanes and organohalides , in this volume , 
and also ref. 8 ) . Consistency checks were applied to the data whenever 
possible in an attempt to discover grossly anomalous behavior . However , 
because it was impossible to independently ascertain their accuracy, most 
of the data are classified as tentative , or simply meaning , the best 
available . 

A consistency check was developed by Linford and Hildebrand ( 9 ) for 
the solubi lities of chemically similar gases , such as the alkane gases , 
in solvents which formed regular solutions . A linear relation was 
expected when the log of the solubility for a constant temperature was 
plotted as a function of the energy of vaporization at the normal boiling 
points . Because a consistent , although non-linear,  relation was observed 
for polar or associating solvents ( 10 ) ,  the test was cons idered to be 

Figure 1 .  Solubi l ities at 298 . 15 K versus heat of vaporization of gas at 
the normal boiling point . 
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300 Nitrogen-contain ing Solvents 

COHPONENTS : 

( 1 )  Propane : C 3H 8 : [ 7 4-98-6] 
Butane: C 4 H 1 0 : [ 106-97-8] 
2-Methylpropane: C4H 1 0 : 
[ 7 5-28- 5 ]  

( 2 )  Nitrogen-containing solvents 

CRITICAL EVALUATION : 

EVALUATOR: 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa, Canada KlN 9B4 

March, 1984 

useful for the nitrogen-containing solvents . Some solubility data for 
e than e are also avai lable in the same solvents for comparison with those 
for propane , 2 -me thy Zpropane and b u tane ( 8 ) . 

Solubilities are available at least at one temperature for pro pane 
and butane in ( a )  octanamide ( 1 ) ,  (b) hexamethtl�hosphoric t riamide ( 4 ) , 
( c) N , N-dimethylbenzenam1ne ( dimethylaniline) l , {d) benzonitrile ( 1 ) , 
( e )  benzenemethanam1ne lbenzylamine ) ( 1 ) ,  ( f ) N-methylbenzenam1ne 
( methylaniline) { 1 ) ,  {g)  nitrobenzene ( 1 ) ,  (h)  1 -methyl-2-pyrrolidinone 
( 4 ) ,  ( i )  N, N-dimethyl form1c ac1d {d1methyl formam1de ) { 3 , 1 ,  respect1vely ) 
and in ( j ) benzenamine ( aniline) ( 4 ) . The above data, listed in Table 1 
and shown in F1gure 1 for a temperature of 298 . 15 K, are al l classified 
as tentative . Also classi fied as tentative are the data for the 
solubility of 2 -me thy Zpropane in ( g )  nitrobenzene ( 5 , 7 ) ,  and ( h )  
1 -methyl-2-pyrrolidinone ( 4 ) . The letters shown in front of the solvents 
correspond to the same solvents as shown in Figure 1 and listed in Table 
1 whi le the numbers refer to the data sources . In addition to the data 
listed in Table 1 are the solubility of propane in quinoline ( 1 )  and in 
( k )  cyclohexylamine ( 6 ) ,  and also of butane in 1 -methyl-2-nitrobenzene 
( 1 )  and in quinoline ( 1 ) . The latter data are also classified as 
tentative . 

A comparison of the data for the solubility of propane in ( g )  
nitrobenzene suggests that the data of Lenoir ( 4 )  and Ezheleva ( 5 )  are 
too low so that these data are re j ected . The solubility of propane in 
( i )  N, N-dimethylformic acid ( 1  and 2 )  and in ( j )  benzenamine ( aniline ) 
( 1 )  appear at variance w1th data of others, and are also re j ected . 

Table 1 .  Mole fraction solubility at 298 . 15 K and clas s ification 

Solvent Pr opane 

(a)  Octanamide 0 . 1 11 ( 1 )  
( b )  Hexamethyl- 0 . 0503 ( 4 )  

phosphoric 
triamide 

( c )  N , N-Dimethyl- 0 . 054 1 ( 1 )  
benzenamine 
( N, N-dimethylaniline ) 

( d )  Benzonitrile 0 . 03 7 5 ( 1 )  
( e )  Benzene- 0 . 0291 ( 1 )  

methanamine 
( benzylamine ) 

( f ) N-Methyl-
benzenamine 
( N-methylani line ) 

( g )  Nitrobenzene 

(h)  l-Methy1-2-
pyrrolidinone 

( i )  N, N-Dimethyl 
formic acid 

( j )  Benzenamine 
( aniline ) 

1 Extrapolated 

0 . 0267 

0 . 025 1 ( 1 )  
0 . 02 3 1  ( 4 )  
0 . 0181 ( 5 )  
0 . 0175 ( 4 )  

0 . 0139 ( 3 )  
0 . 01 19 ( 1 )  
0 . 041 2 ( 4 )  
0 . 1 24 ( 1 )  

Bu tane 

0 . 067 

0 . 0 30 

2 -Me t hy Zpropane C lassification 

( 5 , 7 )  

( 4 )  

0 . 31 1  ( 1 )  
0 . 164 ( 4 )  

0 . 156 ( 1 )  

0 . 11 1  ( 1 )  
0 . 0942 ( 1 )  

0 . 09 34 ( 1 )  

0 . 07 21 ( 1 ) 

0 . 0543 ( 4 )  

0 . 0401 ( 1 )  

0 . 03 9 5 ( 4 , 1 )  

T entative 
Tentative 

Tentative 

Tentative 
Tentative 

Tentative 

Tentative 
Rejected 
Rejected 
Tentative 

Tentative 
Rej ected 
Tentative 
Rejected 
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COHPONENTS : EVALUATOR: 

Nalter Hayduk ( 1 )  Propane : c 3H 8 : [ 74-98-6]  
Butane : c 4 H 1 0 : [ 106-97-8] 
2-Methylpropane : C4H 1 0 : 
[ 7 5-28-5] 

Department of Chemical Engineering 
University of Ottawa 
Ottawa, Canada KlN 984 

( 2 ) Nitrogen-containing solvents March, 1984 

CRITI CAL EVALUATION : 

Figure 2 .  Solubility of propane in several solvents as a function o f  
temperature . 

X 

0 . 3  

0. 1 

0.03 

f, I 
e ,l 
i , I ......,_ 

X'-..._ 
X� 

i , 3  x, 

0.0 1 
5. 56 5 .60 

X 

Ln T ,  T in K 

k , 6  

5.70 5.80 

To show the temperature variation of solubility, selected data for 
the solubilities of propane are shown in Figure 2 as a function of 
temperature on log scales . It may be observed that there is a nearly 
systematic temperature coefficient of solubi lity for the various 
solvents, as usually obtained . The two comparable data for the solvent,  
N , N-dimethyl formamide ( 1 , 3 )  are also shown . Because the temperature 
coefficient is much higher of worker ( 1 )  than for comparable solubilities 
in other solvents , it is expected that the data of ( 3 )  are more re liable 
for this solvent . Some other data ( not shown) were also observed to have 
an inconsistent solubility behavior . Hence , the representation of data 
as shown in Figure 2 was also useful for checking the cons istency of the 
data . 
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302 Nitrogen-conta in ing Solvents 

COHPONENTS : 

( 1 )  Propane : c 3 H 8 : [ 74-98-6] 
Butane: C 4 H 1 0 : [ 106-97-8] 
2-Methylpropane : C4H 1 0 : 
[ 7 5-28-5] 

( 2 )  N itrogen-containing solvents 

CRITICAL EVALUATION : 

EVALUATOR : 

Walter Hayduk 
Department of Chemical Engineering 
Univers ity of Ottawa 
Ottawa, Canada KlN 9B4 

March, 1984 

5 .  Ezheleva, A . E . : Z orin, A . D .  Tr . Khirn . Khirn . Teah . ( Gorki i )  1961 , 1 ,  
37-40 . 

6 .  Keevil , T . A . : Taylor, D . R. :  S teitwieser, A .  J .  Chern. Eng . Da ta 1 978 , 
2 3 , 237-2 3 9 . 

7 .  Gerrard, w. So l ubi l i ty of Gas e s  and Liquids , P lenum, New York, 1 976 , 
Chapter 12 . 

8 .  Hayduk, w . , Ed . S o l ub i l i ty Data Ser i e s ,  Vo Z . 9 , Ethane P ergamon 
Press , Oxford , England 198 2 ,  195-199 . 

9 .  Linford, R .G . :  Hildebrand, J . H .  Trans . Far . Soa . 1 970 , 6 6 ,  5 7 7-581 . 

10 . F l eury, D . : Hayduk, w. Can . J .  Chern . Eng . 1 9 7 5 , 5 3 ,  19 5-199 . 



Nitrogen-containing Solvents 

COMPONENTS : 

( 1 )  Propane : c3H8 : [74-9 8-6 J 

( 2 )  N ,N -Dimethylformamide ; c 3H7NO ; 
[6 8-12-2 ] 

VARIABLES :  
T/K : 2 9 3 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K 

2 9 3 . 15 

10riginal data . 

Ostwald 
Coe fficient 1 
L/cm 3 cm- 3  

5 . 6 8 

ORIGINAL MEASUREMENTS : 

Rosenthal , �·1 . 

Thes . fac . sc i .  Uni v .  Strasbourg 
(France ) 1954 . 

PREPARED BY : 

N .  Hayduk 

Bunsen 
Coefficient2 
a/cm3 ( STP ) cm- 3 

5 . 2 7 

Mole 
Fraction 2 

x
l 

0 . 0 1 8 2  

2Calculated by compiler using real gas molar volume s .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The solvent was charged into an 
evacuated cell after degassing , 
and the mass of solvent was 
determined by weight . Gas was 
introduced into the ce ll from a 
measuring burette in which the 
gas was stored over mercury . The 
cel l  was agitated whi le the gas 
pressure was maintained by 
adj usting the gas volume . The 
Ostwald coefficient was determined 
from the mass of solvent and 
volume of gas used . Solubilities 
were measured at pressures above 
and below atmospheric . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 

2 .  S . E . P . P . I . C .  of Pari s .  Purity 
not given . Exposure to air 
avoided . Disti lled prior to 
use . 

ESTIMATED ERROR: 

oT/K = 0 . 2  
oP/kPa = 0 . 1  
ox l /x l = 0 . 0 2 (compiler) 

REFERENCES : 
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304 Nitrogen-conta ining Solvents 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74-98-6 ] 

( 2 )  N ,N-Dimethyl formic acid 
( dimethyl formamide) ; c 3H7No ; 
[ 6 8-12 -2 ]  

VARIABLES :  

T/K : 2 7 3 . 15-298 . 15 

EXPERIMENTAL VALUES : 

T/K 

2 7 3 . 15 
2 9 8 . 15 

Bunsen Coefficient 1 

a;cm3 ( STP ) cm- 3 atm- 1  

6 . 5  
4 . 0  

ORIGINAL MEASUREMENTS : 

Howard , W . B . ; Schoch , E . P . ; 
Mayforth , F . R .  
Petro t .  Refi ner 1 9 5 4 , 3 3 ,  143-146 . 

PREPARED BY : 

w. Hayduk 

Ostwald Coefficiept2 

L/cm • cm- 3 

6 . 50 
4 . 37 

Mole Fraction 2 

0 . 0 21 9  
0 . 01 3 9  

1 Data a s  listed i n  paper ; original source indicated a s  Technical 
literature from Grassell i  Chemical s Department , E . I .  du Pont de 
Nemours . 

2 Ostwald coe ffic ient and mole fraction calculated by compile r .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE J SOURCE AND PURITY OF MATERIALS : 

Description of  apparatus and method Source , purities ,  not available . 
not available . 

ESTIMATED ERROR: 

o a/a = 0 . 10 
( estimated by compiler) 

REFERENCES : 



Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 )  Propane ; C 3 H a ; [ 7 4-98-6 ] 
( 2 ) N , N-Dimethylforrnamide ; C 3 H 7NO ; 

[ 68-12- 2 ]  

VARIABLES :  
T/K : 26 8 . 2 - 2 9 8 . 2  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App Z .  Chern.  Bio teahno Z .  

197 3 ,  2 3 ,  1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

2 6 8 . 2  
2 7 3 . 2  
2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 98 . 2  

Mole ratio 

0 . 0 3 4  
0 . 02 8 3  
0 . 0 2 4 4  
0 . 02 0  
0 . 0150  
0 . 0120  

# calculated by compiler . 

Mole fraction of  propane# 

0 . 0 3 3  
0 . 02 7 5  
0 . 02 38 
0 . 0196  
0 . 0 1 4 8  
0 . 0119  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of  absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler ) • 

REFERENCES : 

1 .  Gerrard , W .  
J.  App Z .  Chern.  Bio teahno Z .  

1972 , 2 2 , 6 2 3 .  
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306 Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 )  Propane ; C 3H a ;  [ 7 4-9 8-6 ] 

( 2 )  1-Methyl-2-pyrrolidinone; 
C sH g NO;  [ 8 72- 50-4 ]  

VARIABLES : 

T/K : 2 9 8 . 15 
P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Lenoir , J-Y . ; Renault ,  P . ;  Renon , H .  

J .  Chem . Eng . Da ta 19 7 1 ,  1 6 ,  340-2 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constant 
HC 3H a /atm 

Mole fraction at 1 atm* 
xC 3H a  

* 

29 8 . 15 57 . 2  0 . 0 175 

Calculated by compiler assuming a linear function of Pc 3H 8  vs xc 3H a ' 
ie . xC 3H 8  ( 1  atm) = l/HC 3H 8  

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium .  The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
dif ference from that measured at 
1 at� . pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its possible existence was 
noted . 

( 1 )  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 
oT/K = �0 . 1 ;  oH/atm = �6 %  

(estimated by compiler ) • 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

Lenoir ,  J . -Y . : Renault ,  P . : 
Renon , H .  

{ 1 )  Propane : c3H8 : [ 74-9 8-6 ] 

{ 2 )  Nitrobenzene : c6H5No2 : 
[ 9 8-95-3 ] J .  Chern . Eng .  Da ta 1971 , 1 6 ,  3 4 0-2 .  

VARIABLES :  PREPARED BY : 

T/K : 2 9 8  
P/kPa : 101 . 3  C . L .  Young 

EXPERIMENTAL VALUES :  

T/K Henry ' s  constant 
He H /atm 

3 8 

Mole fract1on at 1 atm* 
X C3H8 

2 9 8  4 4 . 1  0 . 0 227 

* Calculated by compiler assuming a linear function of p vs xc H , 
i . e . , xC H ( 1  atm) = l/HC H 

C 3H8 3 8 
3 8 3 8 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A conventional gas-liquid 
chromatographic unit fitted with 
a thermal conductivity detector 
was used . The carrier gas was 
helium .  The value of Henry ' s  
law constant was calculated from 
the retention time . The value 
applies to very low partial 
pressures of gas and there may 
be a substantial difference from 
that measured at 1 atm . pressure . 
There is  also considerable 
uncertainty in the value of 
Henry ' s  constant since surface 
adsorption was not allowed for 
although its possible exi stence 
was noted . 

PB-JC* 

SOURCE AND PURITY OF MATERIALS : 

1 .  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent . 

2 .  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole 
per cent . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  oH/atm = ± 6 %  
(estimated by compiler) • 

REFERENCES : 



308 Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 ) Propane ; c3H8 ; [ 7 4 -9 8-6 ] 

( 2 )  Nitrobenzene ; c6H5No2 ; 
[ 9 8 -95-3 ] 

VARIABLES :  T/K : 303 . 15-3 4 3 . 1 5 
P/kPa : 10 1 . 325  and above 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Ezheleva , A. E . ; Zorin, A . D .  
Tr . Khi m .  Khim . Tea h . ( Gork i i )  
19 6 1 ,  1 , 37-40 . 

PREPARED BY : 

W .  Hayduk 

T/K Ostwald Coefficient2 
L/cm3 cm- 3  

Bunsen Coefficient2 
a/cm 3 ( STP) cm- 3 atm- 1  

Mole Fraction 1 
::cl 

3 0 3 . 15 
313 . 15 
3 2 3 . 15 
3 3 3 . 15 
34 3 . 1 5 

4 . 25 
2 . 9 9  
2 . 9 1  
2 . 89 
2 . 29 

3 . 8 1 
2 . 59 
2 . 4 4 
2 . 35 
1 .  80 

0 . 0 1 7 5 ( 0 . 0 1 6 1 )  3 
0 . 0 1 20 ( 0 . 0 1 3 6 )  
0 . 0113 ( 0 . 0 1 1 6 )  
0 . 0109 (0 . 0100 ) 
0 . 00 8 4 ( 0 . 00 8 6 )  

1 0riginal data given a s  the inverse o f  Henry ' s  constant which i s  
equivalent to mole fraction a t  a gas partial pressure o f  1 0 1 . 3 2 5  kPa . 

20stwald and Bunsen coefficients calculated by compiler using authors ' 
assumption that solvent is non-volatile . 

3 From equation of smoothed data : 

ln ::c1 = 24 . 7 8 7 - 5 . 0 6 0 7  ln T 

Correlation coefficient = 0 . 9 3 9 1  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus consisted of a two
chamber , rocking device wi th sepa
rate gas and liquid chambers j oined 
by two tubes and microvalves . The 
gas chamber was equipped with a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microvalves and 
by rocking . The solubility was 
calculated from a knowledge of the 
volume of the solvent charged , and 
the initial and final gas pressures . 

The solvent was considered non
volatile and the gas pressure was 
considered to be the total pressure . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 
Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

2 .  Source and purity not given . 
Refractive index measured : 

20  n 0  = 1 .  5560  

ESTIMATED ERROR: 
o T/K = 0 . 0 5  
8::c/::c1 = o . o 5  
(es timated b y  compiler) 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  

( 2 ) 

Propane ; C " H 6 ; [ 115-07-1 ]  Lenoir ,  J-Y . ; Renault , P . ;  Renon , H .  

Benzenamine , (Aniline) ; 
C s H 7N ;  [ 6 2-53- 3 ]  

VARIABLES : 
T/K : 29 8 . 15 

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

J .  Chern . Eng . Data 19 7 1 ,  1 6 , 340-2 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  constant 
HC .H 6 /atm 

M ole fraction at 1 atm* 
XC 3H b  

29 8 . 15 4 3 . 5  0 . 0 2 30 

* Calculated by compiler assuming a linear function of Pc 3H 6  vs Xc 3H s ' 
i . e .  xC 3H b 

( 1  atm) = l/HC 3H s  

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm .  pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its possible existence was 
noted . 

SOURCE AND PURI TY OF MATERI ALS ; 
( 1 )  L ' Air Liquide sample : minimum 
purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 
oT/K = �0 . 1 ; oH/atm = �6 %  

(estimated by compiler ) • 

REFERENCES : 



310  Nitrogen-conta ining Solvents 

COMPONENTS : 

( 1 )  Propane ; C 3 Ha ; [ 7 4 - 9 8 - 6 ]  

( 2 )  Cyclohexylamine ; C s H 1 s N ;  
[ 108-91- 8 ]  

VARIABLES : 
T/K : 2 9 8 . 4-3 1 3 . 1  

P/kPa :  1 0 1 . 325  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Keevil ,  T .A . ; Taylor , D . R . 
Streitwieser , A . 

J .  Ch ern . Eng . Data . 1 9 7 8 , 2 J ,  
237-2 3 9 . 

PREPARED BY : 
C . L .  Young 

Partial pressure of propane = 1 atm = 10 1 . 3  kPa . 

T/K 

29 8 . 4  
3 0 3 . 2  
3 0 8 . 1  
3 1 3 . 1  

Mole fraction of 
propane , xC s H a 

0 . 0537  
0 . 0497  
0 . 0455  
0 . 0 4 21 

1 1 . 3 6 8  - 5 . 107 log (T/K) 

Std . dev . = 0 . 0015 . 

AUXI LIARY INFORNATION 

METHOD /APPARATUS/PROCEDURE : 

Volumetric apparatus of moderate 
accuracy . Solvent confined to 
glass bulb and known amount of gas 
added . Pressure measured using a 
mercury manometer together 
with a null point manometer in 
which the gas pressure was balanced 
by dry air.  Details in source.  

SOURCE AND PURITY O F  MATE RI ALS : 

1 .  No details given 

2 .  Degassed and dried over 
lithium cyclohexylamide . 

ESTIMATED ERROR: 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3H 8 ; [ 74-98-6 ] Lenoir , J-Y . ; Renault , P . ; Renon , H .  

( 2 ) Benzenamine , (Aniline) ; C 6 H 7N ;  
[ 6 2-53-3 ] 

VARIABLES : 
T/K : 2 9 8  

P/kPa :  10 1 . 3  

EXPERIMENTAL VALUES : 

J .  Chern . Eng . Data 1 97 1 , 1 6 , 340-2 

PREPARED BY : 

c . L .  Young 

T/K Henry ' s  constant 
He H /atm 

3 B 

Mole fraction at  1 atm* 
X C 3 H a 

2 9 8  7 0 . 5  0 . 0142  

* Calculated by compiler assuming a linear function of  P c H vs  xc H , 
i . e . , xc H ( 1  atm) = 1/Hc H 3 a 3 a 

3 B 3 B 

AUXILIARY INFO RMATION 

METHOD /APPARATUS/PROCEDURE : 

A conventional gas- liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
dif ference from that measured at 
1 atm . pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not al lowed for 
although its possible existence was 
noted . 

SOURCE AND PURITY OF HATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Ser labo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

oT/K = �0 . 1 ;  oH/atm = �6 %  
( estimated by compiler) • 

REFERENCES : 



312  Nitrogen-containing Solvents 

COMPONENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 7 4 - 9 8- 6 ]  

( 2 ) 1-Phenylethanone ( acetophenone ) ;  
C a H 8 0 ;  [ 9 8 - 8 6 - 2 ]  

Nitrobenzene ; C 6 H 5N02 ; 

[ 9 8 - 9 5- 3 ]  

VARIABLES : 
T/K : 

P/kPa : 
2 8 3 . 2 ,  2 9 3 . 2  

1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  

J .  App l .  Chem .  Bio techno l .  

1 9 7 3 ,  2 J  1 1-17 • 

PREPARED BY : 

c .  L .  Young 

Total pressure = 1 0 1 . 3  kPa 

T/K 

2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

Nitrobenzene ; C 6 H 5N02 ; 
0 . 0 3 4  
0 . 0 2 7 9  

Mole fraction of propane# 

[ 9 8 - 9 5 - 3 ]  

0 . 0 3 3  
0 . 0 2 7 1  

1-Phenylethanone ; C 8 H 80 ;  [ 9 8 - 8 6 - 2 ] 

2 9 3 . 2  0 . 0 2 8 4  0 . 0 2 7 6  

# Calculated by compiler . 

AUXI LIARY INFORNATION 

METHOD (APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at 
a total pressure measured using a 
manometer assembly .  The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
"all compounds were purified by 
conventional procedures " .  

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3 %  

( estimated by compiler) .  

REFERENCES : 

1 .  Gerrard , W.  

J .  App Z .  Chem . B i o techno Z .  

1 9 7 2 , 2 2 ,  6 2 3 .  



Nitrogen-containing Solvents 

COMPONENTS : 

( 1 )  Propane;  C 3 H 8 ; [ 74 - 9 8- 6 ]  
(2 )  Quinolin e ;  C g H ,N ;  [ 9 1-22-5 ] 
or Benzenamine;  C 6 H , N ;  [ 6 2- 5 3 - 3 ]  

VARIABLES : 
T/K : 26 8 . 2-298 . 2  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Gerrard , w.  

J .  App l .  Che m .  B i o teahnol . 

197 3 ,  2 3 , 1-17 . 

P REPARED BY : 

C .  L. Young 

Total pressure = 10 1 . 3  kPa 

T/K Mole ratio Mole fraction of propane# 

2 9 3 . 2  
Quinoline ; C 9 H 7 N ;  [ 9 1-2 2 - 5 ]  

0 . 02 4 2  0 . 0 2 3 6  

2 6 8 . 2  
2 9 8 . 2  

Benzenamine ;  C 6 H7N ; [ 6 2-5 3-3 ] 
0 . 0176  0 . 0 173  

0 . 0 1 2 4  0 . 0126  

# Calculated by compiler . 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at  
a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing .  The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No detai ls given except that 
" al l  compounds were purified 
by conventional procedures " .  

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , W. 

J .  App l .  Che m .  Bio teahno l .  

1972 , 2 2 , 6 2 3 .  
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314  Nitrogen-containing Solvents 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ]  

( 2 )  Hexamethylphosphor1c triam1de ; 
C6H18N30P ; [ 6 80-31 -9 ]  

ORIGINAL MEASUREMENTS : 

Lenoi r ,  J . -Y . ; Renault , P . ; Renon , H .  

J .  Che m .  Eng . Da ta 1971 , 1 6 ,  34 0-2 . 

VARIABLES : PREPARED BY : 
T/K : 2 9 8 . 2  

P/kPa :  101 . 3  C . L .  Young 

EXPERIMENTAL VALUES :  

T/K Henry ' s  constant 
He H /atm 

3 8 

Mole fraction at 1 atm* 
X C3H8 

2 9 8 . 2  19 . 9  0 . 0 5 0 3  

* Calculated by compiler assuming a linear funct1on of p vs xC H , 
i . e . , xc H ( 1  atm) = 1/Hc H 

C3H8 3 8 
3 8 3 8 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A conventional gas-liquid 
chromatographic unit fitted with 
a thermal conductivity detector 
was used . The carrier gas was 
helium . The value of Henry ' s  
law constant was calculated from 
the retention time . The value 
applies to very low partial 
pressures of gas and there may 
be a substantial di fference from 
that measured at 1 atm . pressure . 
There is also considerable 
uncertainty in the value of Henry ' s  
constant since surface adsorption 
was not al lowed for although its 
possible existence was noted . 

SOURCE AND PURITY OF MATERIALS : 

1 .  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent . 

2 .  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole 
per cent . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  oH/atm = ± 6 %  
(estimated by compiler) • 

REFERENCES : 



Nitrogen-conta ining Solvents 

COMPONENTS : 

[ 74 - 9 8- 6 ]  
( 2 ) Benzonitrile ; C 1 H sN ;  

[ 100-47-0 ] 

VARIABLES : 
T/K : 26 8 . 2 -2 9 8 . 2  

P/kPa : 10 1 . 3 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w.  

J .  App Z .  Chern .  B i o t e ahno Z .  

19 7 3 ,  2 3 , 1-17 . 

P REPARED BY : 

c .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

26 8 . 2  
2 7 3 . 2  
2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  
29 8 . 2  

Mole ratio 

0 . 0 85  
0 . 0 7 0 5  
0 . 0 6 12 
0 . 0 51 8  
0 . 0 4 2 6  
0 . 0 3 9 0  

# Calculated b y  compiler . 

Mole fraction of propane# 

0 . 0 7 8 3  
0 . 0 6 5 9  
0 . 0 5 7 7  
0 . 0 4 9 2  
0 . 0 4 0 9  
0 . 0 3 7 5  

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERI ALS ; 

No details given except that 
" all compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ;  6x/x = ± 3 %  
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Che rn .  Bio teahno Z .  

1 9 72 , 2 2 , 6 2 3 .  
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3 16  Nitrogen-containing Solvents 

COMPONENTS : 

( 1) Propane ; C 3 H a ; [ 74-98-6 ] 
{ 2 )  N-Methylbenzenamine {N-methyl

aniline ) ; C 7 H 9 N ;  
[ 100-61-8 ]  

VARIABLES : 
T/K : 268 . 2-298 . 2  

P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Gerrard , W. 
J .  App Z .  Chern . B i o teahno Z .  

1 9 7 3 , 2 3 , 1-17 . 

PREPARED BY : 
C .  L .  Young 

Tota l  pressure = 10 1 . 3  kPa 

T/K 

2 6 8 . 2  
2 7 3 . 2  
2 78 . 2  
28 3 . 2  
2 9 3 . 2  
2 9 8 . 2  

Mole ratio 

0 . 0 55  
0 . 0 4 7 1  
0 . 0 4 15 
0 . 0372  
0 . 0 3 10 
0 . 0274  

# Calculated by  compiler . 

Mole fraction of  propane # 

0 . 0 52  
0 . 0 4 5 0  
0 . 0 3 9 8  
0 . 0 3 5 9  
0 . 0 3 0 1  
0 . 02 6 7  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  { 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " .  

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ; ox/x = ± 3 %  
{ estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Chern.  B i o teahno Z .  

1972 , 2 2 , 6 2 3 .  



Nitrogen-conta ining Solvents 

COMPONENTS : 

( 1 )  Propane;  C 3H 8 ; [ 7 4-98-6 ] 
( 2 )  N , N-Dimethylbenzenamine 

( N , N-Dirne t hy Zan i Zine ) ;  C aH 1 1N ;  
[ 121-69- 7 ]  

o r  Benzenemethanamine (Benzy Zarnine ) ;  
C 7 H 9 N ;  [ 100-46-9 ] 

VARIABLES : 
T/K : 2 7 8 . 2-298 . 2  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W.  
J.  App Z .  Che rn .  Bio teahno Z .  

1 97 3 , 2 3 , 1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K Mole ratio Mole fraction of propane# 

N , N-Dimethylbenzenamine ; C 8H 1 1N ;  [ 12 1- 6 9 - 7 ]  
0 . 0 6 5  
0 . 0 5 7 5  

2 7 8 . 2  
2 9 3 . 2  

0 . 0 70  
0 . 0 6 10 

2 7 3 . 2  
2 78 . 2  
2 8 3 . 2  
29 3 . 2  
29 8 . 2  

Benzenemethanamine ; C 7 H 9N ;  
0 . 0 4 6  

[ 100-46-9 ] 
0 . 0 4 4  
0 . 0 40  
0 . 0 3 52 
0 . 0 3 0 8  
0 . 0 2 9 1  

0 . 0 42  
0 . 0 3 6 5  
0 . 0 3 1 8  
0 . 0 30  

# Calculated by  compiler. 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at 
a total pressure measured using a 
manometer assembly .  The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS ; 

No details given except that 
" all compounds were purified by 
conventional procedures " .  

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) . 

REFERENCES : 
1 .  Gerrard , W .  

J .  App Z .  Che rn .  Bio te ahno Z .  

1972 , 2 3 , 6 2 3 . 
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318  Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 )  Propane ; C 3 H a : [ 74-98-6 ] 
( 2 )  1-0ctanamine ; C a H 1 9 N ;  

[ 111-86-4 ] 

VARIABLES : 
T/K : 

P/kPa : 
26 8 . 2 - 2 9 3 . 2  
10 1 . 3 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard, W .  

J .  App Z .  Che m .  B i o teehno Z .  

1 9 7 3 , 2 3 ,  1-17 . 

PREPARED BY : 

C .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

2 6 8 . 2  
2 73 . 2  
2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

0 . 2 5 0  
0 . 2 17  
0 . 18 4  
0 . 16 1  
0 . 12 5  

# calculated by compiler. 

Mole fraction of propane# 

0 . 2 0 0  
0 . 178  
0 . 155  
0 . 139  
0 . 11 1  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 

controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS ; 

No details given except that 
" al l  compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w. 

J.  App Z .  Che m .  B i o teehno Z .  

1972 , 2 2 ,  62 3 .  



Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 )  Butane : C 4 H 1 0 : [ 10 6 - 9 7- 8 ]  
( 2 )  N , N-Dimethylformamide : C 3H 7NO : 

[ 6 8-12- 2 ]  

VARIABLES : 
T/K : 

P/kPa : 
2 7 8 . 2-29 3 . 2  
101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w. 

J .  App Z .  Chern . Biotechno Z .  
19 7 3 ,  2 3 , 1- 17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

0 . 10 5  
o .  0 7 2 5  
0 . 0 5 0  

# Calculated b y  compiler . 

Mole fraction of  butane* 

0 . 0 9 5 0  
0 . 0 6 7 6  
0 . 0 4 76 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PUR! TY OF MATERI ALS ; 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at No details given except that 
a total pressure measured using a " al l  compounds were puri fied by 
manometer assembly . The amount of conventional procedure s " . 
absorbed gas was estimated by 
weighing. The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 :  ox/x = ± 3% 
(estimated by compiler ) .  

REFERENCES ; 

1 .  Gerrard , W .  

J .  App Z .  Chern . Biotechno Z .  
1 9 7 2 , 2 2 ,  6 2 3 .  
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320 Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 )  Butane ; C , H 8 ; [ 106 - 9 7-8 ] 
( 2 )  1-Methyl-2-�yrrolidinone ; 

C s H 9 NO ;  [ 872- 50- 4 ]  

VARIABLES :  
T/K : 29 8 . 1 5 

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Lenoir , J-Y . ; Renault ,  P . ;  Renon , H .  

J .  Chern . Eng . Data 19 7 1 ,  1 6 ,  340-2 

P REPARED BY : 

C . L .  Young 

T/K Henry ' s  Constant 
He H /atrn 

4 1 0 
Mole fraction at 1 atrn* 

XC4H 1 0 

* 

29 8 . 15 18 . 4  0 . 05 4 3  

calculated by compiler assuming a linear function o f  Pc 4H 1 0 vs xC4H 1 0 , 
� . e .  XC H ( 1  atrn) = 1/HC H 4 1 0 4 1 0 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was he lium.  The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm . pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not al lowed for 
although its possible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  L ' Air Liquide sample ; minimum 
purity , 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

oT/K = �0 . 1 ;  oH/atm = �6 %  
(estimated by compiler ) . 

REFERENCES : 



Nitrogen-contain ing Solvents 321 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane 1 c4H10 1 [ 10 6 -97-8 ] Leno�r ,  J . -Y . 1 Renault , P . 1 Renon , H .  

( 2 )  Hexamethylphosphoric triamide , 
C6H18N 30P 1 [ 6 8 0-31-9 ] 

VARIABLES :  
T/K : 29 8 . 2  

P/kPa :  101 . 3  

EXPERIMENTAL VALUES :  

J .  Chern Eng .  Data 1971 , 1 6 ,  340-2 . 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  constant 
c H /atm 

4 10  

Mole fraction at 1 atm* 

2 9 8 . 2  6 . 0 9 0 . 16 4  

* Calculated by compiler assuming a linear function of p v s  x , 
i . e . , xC H ( l atm) = l/HC H 

C4H10 C4H10 
4 10  4 10  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . 
The carrier gas was hel ium . The 
value of Henry ' s  law constant was 
calculated from the retention 
t�me . The value applies to very 
low partial pressures of gas and 
there may be a substantial 
difference from that measured at 
1 atm . pressure . There is also 
considerable uncertainty in the 
value of Henry ' s  con stant since 
surface adsorption was not allowed 
for although its possible existence 
was noted . 

SOURCE AND PURITY OF MATERIALS : 

1 .  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent . 

2 .  Touzart and Matignon or 
Serlabo sample ; pur�ty 9 9  mole 
per cent . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 1 oH/atm = ± 6 %  
(estimated by compiler) • 

REFERENCES : 



322 Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 ) Butane;  C 4 H 1 o : [ 106-97- 8 )  
( 2 ) Quinoline ; C 9 H 7N ;  [ 9 1-22-5 )  

or  Benzenamine ; C 6 H , N ;  [ 62-53-3 )  

VARIABLES : 

T/K : 278 . 2  
P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App Z .  Chern . Bioteahno Z .  

1 9 7 3 , 2 3 , 1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

2 78 . 2  

2 78 . 2  

Mole ratio 

Quinoline ; C 9 H 7N ;  
0 . 333  

Benzenamine ; 

0 . 0 7 4  

# Calculated b y  compiler. 

Mole fraction of butane# 

[ 9 1-22-5 )  
0 . 2 50  

0 . 0 6 8 9  

AUXILIARY INFORMATION 

METHOD 'APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 

of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
"all  compounds were purified 
by conventional procedures " .  

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ; ox/x = ± 3% 
(estimated by compiler) .  

REFERENCES : 

l .  Gerrard , w .  

J .  App Z .  Chern . Bio teahno Z .  

1972 , 2 2 ,  6 2 3 .  



Nitrogen-containing Solvents 323 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane;  C 4H 1 0 ; [ 10 6- 9 7 - 8 ]  Lenoir , J-Y . ; Renault , P . ; Renon , H .  

( 2 )  Benzenarnine , (Aniline) ; C6 H 7N ;  
[ 6 2-53-3 ] 

J .  Chern. Eng .  Data 1 97 1 ,  1 6 ,  340-2 

VARIABLES : P REPARED BY : 
T/K : 298 . 2  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 2  

Henry ' s  constant 
He H /atm 

4 1 0 

2 5 . 3  

C .  L .  Young 

Mole fraction at 1 atm* 
X C4H 1 o 

0 . 0 3 9 5  

* Calculated by compiler assuming a linear function o f  Pc H vs x C4 H 1 o
' 

i . e . , XC H ( 1  atm) = l/HC H 
4 1 o 

4 1 0 4 1 0 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A conventional gas- liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was he lium. The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm. pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
a lthough its possible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 

( 1 ) L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent.  
( 2 )  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

oT/K = �0 . 1 ; oH/atm = �6 %  
(estimated by compiler ) . 

REFERENCES : 



324 Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1) Butane : C �H 1 o :  [ 106-97- 8 ]  
( 2 )  Nitrobenzene : C 6 H sN02 : 

[ 9 8- 9 5- 3 ]  
1-Methyl-2-nitrobenzene : 
C 1 H 1N02 : [ 8 8-72-2 ] 

VARIABLES : 

T/K : 2 7 8 . 2-2 9 8 . 2  
P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard, w .  

J .  App Z .  Chem.  Bio techno Z .  

19 7 3 ,  2 3 ,  1-1 7 .  

PREPARED BY : 

C .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K Mole ratio Mole fraction of butane# 

Nitrobenzene : C 6 H 5N0 2 : [ 9 8-95- 3 ]  
2 7 8 . 2  0 . 2 4 4  0 . 19 6  
2 8 3 . 2  0 . 16 6  0 . 142  
29 3 . 2  0 . 100 0 . 0 909  

1-Methyl-2-nitrobenzene:  C 7 H 7N0 2 : [ 8 8-72-2 ] 
2 7 8 . 2  0 . 376  0 . 2 7 3  
2 8 3 . 2  0 . 26 9  0 . 2 12 
29 3 . 2  0 . 170 0 . 14 5  
2 9 8 . 2  0 . 14 7  0 . 12 8  

# Calculated by compiler . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 :  ox/x = ± 3% 
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Che m .  B i o te chno Z .  

1972 , 2 2 , 6 2 3 .  



Nitrogen-contain ing Solvents 

COMPONENTS : 

(1 )  Butane ; C � H 1 o ; [ 10 6 - 9 7- 8 ]  
( 2) Benzonitri le ; C , H sN ;  

[ 100-47-0 ] 
Benzenemethanamine (Benzy Zarnine ) ;  
C 7 H 9 N ;  [ 100-46-9 ] 

VARIABLES : 

T/K : 2 7 8 . 2-298 . 2  
P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App t .  Chern .  Biotechno t .  

19 7 3 , 2 3 ,  1-17 . 

PREPARED BY : 

c .  L .  Young 

Total  pressure = 101 . 3  kPa 

T/K Mole ratio Mole fraction of butane# 

2 78 . 2  
2 8 3 . 2  
29 3 . 2  
29 8 . 2  

Benzonitrile ; C 7 H 5N ;  [ 100-47-0 J 
0 . 42 0  0 . 2 9 6  

0 . 185  
0 . 122  
0 . 111  

0 . 22 7  
0 . 13 9  
0 . 12 5  

Benzenemethanamine ; C 7H 9 N ;  [ 100-46-9 ] 
2 7 8 . 2  
28 3 . 2  
29 3 . 2  
29 8 . 2  

0 . 3 3 0  
0 . 19 5  
0 . 12 1  
0 . 10 4  

# calculated by compiler. 

0 . 2 4 8  
0 . 16 3  
0 . 10 8  
0 . 0 942  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ; ox/x = ± 3 %  
( estimated by compiler) . 

REFERENCES : 

1 .  Gerrard , W .  
J .  App t .  Chern.  B i o te chno t .  

1972 , 22 , 62 3 .  
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326 Nitrogen-containing Solvents 

COMPONENTS : 

(1 ) Butane ; C 4H 1 o : [ 106-97-8 ]  
(2 ) N-Methylbenzenamine (N-rne thy Z 

ani Zine ) ;  C 1H 9 N ;  [ 100-61-8 ] 
or N , N-Dimethylbenzenamine 

(N , N-dirne thy Zani Z ine ) ;  C e H 1 1N ;  
[ 121-69-7 ]  

VARIABLES : 

T/K : 
P/kPa : 

2 7 8 . 2-298 . 2  
10 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J .  App Z .  Chern.  Bio techno Z .  

19 7 3 , 2 3 , 1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K Mole ratio Mole fraction of butane# 

N-Methylbenzenamine ;  C 7H9N ; [ 10 0- 6 1- 8 ]  
2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 9 8 . 2  

0 . 35 1  
0 . 19 0  
0 . 116  
0 . 10 3  

0 . 2 60  
0 . 160  
0 . 104  
0 . 0 9 3 4  

N , N-Dimethylbenzenamine ; C 8H 1 1N ;  [ 12 1-69-7 ] 
2 78 . 2  
2 83 . 2  
29 3 . 2  
2 9 8 . 2  

1 .  9 4  
0 . 6 62  
0 . 2 9 0  
0 . 18 5  

# Calculated by compiler . 

0 . 6 60  
0 . 39 8  
0 . 22 5  
0 . 156  

AUXI L IARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard, ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
"all  compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 

oT/K = ±o . 1 ;  o:x:/:x: = ± 3% 
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Chern . Biotechno Z .  

1972 , 2 2 , 6 2 3 .  



Nitrogen-contain ing Solvents 

COMPONENTS : 

( 1 )  Butane ; C4 H 1 0 ; [ 106-97-8 ] 
( 2 ) 1-0ctanamine ; C a H 1 9 N ;  

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J .  App Z .  Che m .  Bio teahno Z .  

[ 11 1- 86 - 4 ] 19 7 3 ,  2 3 , 1-17 . 

VARIABLES :  P REPARED BY : 
T/K : 2 7 8 . 2 -293 . 2  

P/kPa : 101 . 3  C .  L .  Young 

EXPERIMENTAL VALUES : 

Total pressure = 10 1 . 3  kPa 

T/K 

2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2 

Mole ratio 

2 . 8 3  
l .  3 3  
0 . 6 2 5  

# Calculated by compiler . 

Mole fraction of butane* 

0 . 7 39 
0 . 5 7 1  
0 . 38 5  

AUXI LIARY INFORHATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly. The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF HATERI ALS ; 

No details given except that 
" all compounds were purified 
by conventional procedures" . 

ESTIHATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) • 

REFERENCES ; 

1 .  Gerrard , W .  
J .  App Z .  Chem.  B i o teahno Z .  

19 7 2 ,  2 2 , 62 3 .  
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328 Nitrogen-containing Solvents 

COMPONENTS : 

( 1 )  2-Methylpropane ; ( isobutane ) ;  
C 4 H 1 o 1  [ 7 5-2 8- 5 ] 

( 2 ) 1-Methyl-2-pyrrolidinone ; 
C s H g NO ;  [ 8 72-50-4 ]  

VARIABLES : 
T/K : 29 8 . 15 

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Lenoir , J-Y . ; Renault ,  P . ;  Renon , H .  

J .  Chem . Eng . Data 19 7 1 ,  1 6 ,  340-2 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  Constant 
He H /atm 

4 1 0 

Mole fraction at 1 atm* 
X

C 4 H 1 o  

* 

29 8 . 15 3 3 . 3  0 . 0 300 

calculated by compiler assuming a linear function of  Pc 4H 1 0 vs X
c 4 H 1 o ' 

ie . X
C H ( 1  atm) = l/HC H 4 1 0 4 1 0 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A conventional gas- liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium. The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm. pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its possible existence was 
noted . 

( 1 )  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent.  
( 2 )  Touzart and Matignon or 
Ser labo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

oT/K = �0 . 1 ;  oH/atm = �6 %  
( estimated by compiler ) • 

REFERENCES : 



Nitrogen-containing Solvents 

COMPONENTS : 

( 1 ) 2-Methylpropane , ( isobutane) ; 
c .. H 1 o ;  [ 7 5-28-5]  

( 2 ) Nitrobenzene ; C G H sN0 2 ; [ 9 8-95- 3 ]  

VARIABLES : 
T/K : 2 7 3 . 15 

P/kPa : 1 3 . 3-101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , 1iJ . 

So tubi Z i ty of Gas e s  and Liqui ds , 
P Zenum, New Yor k ,  1976 , Chapter 12 . 

PREPARED BY : 

C . L .  Young 

T/K P/mw{g P/kPa Mole fraction of 2-methyl 
propane in liquid,xc H It I 0 

2 7 3 . 15 100  13 . 3  0 . 01 2  

200  26 . 7  0 . 027  

300  40 . 0  0 . 0 4 1  

4 0 0  53 . 3  0 . 0 5 3  

500  66 . 7  0 . 0 68  

6 0 0  80 . 0  0 . 0 87  

700  9 3 . 3  0 . 111 

7 6 0  10 1 . 3 0 . 134  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATE RIALS : 

Gas was passed into a known weight No detai ls given . 
of pure liquid in a bubbler tube at 
a total pressure measured by a 
manometer assembly . The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
manually control led to within 0 . 2K .  
The apparatus and procedure are 
described by Gerrard ( 1 , 2 ) . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard , w .  
J .  App t .  C h e rn .  B i o t e ahno t .  1972  
2 2 ,  623-650 . 

2 .  Gerrard , w .  
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So tubi Z i ty of Gas e s  and Liquids, 
P tenum Pre ss,  New York, 1 9 7 6  
Chapter 1 .  



330 Nitrogen-containing Solvents 

COMPONENTS : 

( 1 )  2-Methylpropane ( isobutane ) ;  
c

4
H

10
; [ 7 5-28-5 ] 

( 2 )  Nitrobenzene ; c6
H

5
No2

; 
[ 9 8-95-3 ] 

VARIABLES :  

T/K : 3 0 3 . 1 5-34 3 . 15 

P/kPa : 10 1 . 325  and above 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Ezheleva , A . E . ; Zori n ,  A . D .  
Tr . Khim . Khim . Teah . ( Gorkii)  
19 6 1 ,  1 ,  37-40 . 

PREPARED BY : 

W .  Hayduk 

T/K Ostwald Coefficient 2 
L/cm 3 cm- 3 

Bunsen Coefficient 2 
a/cm 3 ( STP) cm- 3 atm- 1 

Mole Fraction 1 
x l 

30 3 . 15 
3 1 3 . 15 
3 2 3 . 1 5 
3 3 3 . 15 
3 4 3 . 15 

12 . 3  
11 . 6  

9 . 4 0  
7 . 76 
6 . 53 

10 . 9  
9 . 9 7  
7 . 8 0 
6 . 23 
5 . 0 8 

0 . 0 4 9 5 ( 0 . 0 5 0 1 )  3 
0 . 0 45 5 ( 0 . 0 4 3 5 )  
0 . 0 3 6 0 ( 0 . 0 3 6 4 )  
0 . 0 290 ( 0 . 0 2 9 6 )  
0 . 0 2 3 8 ( 0 . 0 2 3 4 )  

10riginal data given a s  the inverse of Henry ' s  constant which i s  
equivalent to mole fraction at a gas partial pressure o f  101 . 32 5  kPa . 

20stwald and Bunsen coefficients calculated by compiler using authors ' 
assumption that solvent is non-volatile . 

3From equation of smoothed data : 

ln x 1 = 29 3 . 0 7 - 4 4 . 6 50 ln T - 1 2 4 0 5 . 7/T 

Correlation coefficient = 0 . 9 9 4 7  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus consisted of a two
chamber , rocking device with sepa
rate gas and liquid chambers joined 
by two tubes and microvalves . The 
gas chamber was equipped with a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microvalves and 
by rocking . The solubility was 
calculated from a knowledge of the 
volume of the solvent charged , and 
the initial and final gas pressures . 

The solvent was considered non
volatile and the gas pressure was 
considered to be the total pressure . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given. 
Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

2 .  Source and purity not given . 
Refractive index measured : 

n�0 
= 1 . 5 5 6 0  

ESTIMATED ERROR: 

6 T/K = 0 . 0 5  

6x1 !x1 = 0 . 0 5  

(estimated by compiler ) 
REFERENCES : 
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COHPONENTS : EVALUATOR: 

( 1 )  Propane : c3H8 : [ 7 4 -9 8-6 ] 
Butane : c4H10 : [ 106-97-8 ] 
2-Methylpropane : c4H10 ; [75-28-5 J 

Walter Hayduk 
Department of 
University of 
Ottawa , Canada 

Chemical Engineering 
Ottawa 

KlN 9B4 

( 2 )  Alcohols January , 1 9 8 4  

CRITICAL EVALUATION : 

Nine groups of workers have reported solubilities of propane , 
butane and 2 -methy tpropane in normal alcohols from methanol to octanol . 
In spite of the scarcity , there is  a relatively high consistency for 
the data for all three gases . The sources of the data are listed 
separately for each gas : for propane : methanol ( 2 ) , ethanol ( 1 , 10 ) , 
butanol ( 3 ) , heptanol ( 4 )  and octanol ( 4 , 5 ) . The solubi lities of 
propane in 2-propanol ( 2 )  and in 3-methyl-1-butanol ( 1 2 )  are compared 
with those in the normal alcohols . For bu tane : methanol ( 2 , 11 ) , 
ethanol ( 1 , 13 ) , butanol ( 3 , 6 ) , and octanol ( 5 ) . The solubil itie s of 
butane in 2-propanol ( 2 )  and 3-methyl-1-butanol ( 12 )  are also compared 
with those in the normal alcohols . Final ly ,  for 2 -methytpropane : 
methanol ( 2 , 11 ) , ethanol ( 1 ) , butanol ( 6 ) , and octanol ( 9 ) . These 
latter solubilities are compared with those in 2-propanol ( 2 ) . 

0.2 

0. 1 

0.0 6  

X 

0.03 

PB-L 

Solubilities in normal alcohols at 2 9 8 . 15 K 

6 9 



332 Alcohols 

COHPONENTS : EVALUATOR : 

( 1 )  Propane 1 c 3HB l [ 74-9 B-6 J Walter Hayduk 
Butane 1 c4H10 1 [ 106-9 7-B J 
2-Methylpropane l  c4H10 [ 75-2B-5 J 

Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

( 2 )  Alcohols January , 19B4 

CRITICAL EVALUATION : continued 

Solubilities for the three gases are shown for a temperature of 
2 9 B . l5 K and a gas partial pressure of 101 . 32 5  kPa in the diagram above 
in which the mole fraction solubi lity ,  x , and the number of carbon atoms 
in the solvent , C , are shown on logarithmic scale s .  This method of 
obtaining a linea� relation for solubilities in alcohbls was previously 
used by Boyer and Bircher ( 14 ) . It may be observed that the solubilities 
of all three gases in the tertiary alcohol 2-propanol ( 2 ) , are completely 
consistent with the solubi lities in the normal alcohols .  Surprisingly , 
the early data of Friedel and Gorgeu ( 1 2 )  for propane and butane solubi
lities in 3-methyl-1-butanol correspond reasonably well to the expected 
solubilities in an alcohol of C = 5 ,  and are classified as tentative . 
On the other hand , the early da�a of Frankland ( 1 3 )  and Lebeau ( 1 0 , 11 ) , 
although of historic interest , are all very much too low and are rej ected . 
The solubilities of Gerrard ( 5 , 9 )  for propane and butane in octanol are 
both estimated to be at least 20%  too high and are also rejected . The 
remaining data are classified as tentative ( 1 , 2 , 3 , 4 , 6 ) . These latter 
data were used to determine regression lines ( on logarithmic scale s )  for 
the three gases . Included were the solubilities in 2-propanol of 
Kretschmer and Wiebe ( 2 )  • 

For propane : 

XC = 0 . 01230  c 
0.  7774 

3 
n Correlation coefficient = 0 . 9 9 7  

For butane : 

X C = 0 . 04131 c 
0 . 9 0 5 3  

4 n 
Correlation coefficient = 0 . 9 9 6  

For 2 -me thy lpropane : 

x .c 
= 0 . 0 2 6 2 5  c 

0 . 912B  
1- 4 n Correlation coefficient = 0 . 9 9 7  

The above equations are represented as dashed lines in the diagram .  

Three groups o f  workers have reported solubilities o f  propane , 
butane and 2 -me t hy lpropane in other alcohol solvents . The sources are 
listed separately for each gas 1 for propane : in 1 , 2-ethanediol (ethylene 1lycol) ( 7 ) , 2-ethoxyethanol ( ethylcellosolve ) ( B ) , oxybispropanol 

dispropylene glycol) (7) , phenol (7) and benzenemethanol (benzyl alcohol)  
( 5 , 7 ) , for bu tane : in 1 , 2-ethanediol ( 5 ) , oxybispropanol ( 7 ) , phenol ( 7 ) , 

benzenemethanol ( 7 )  and 1 , 2 , 3-propanetriol (glycerol )  ( 5 ) , and for 
2 -m e thy lpropane : in 1 , 2-ethanediol ( 7 ) , 2-ethoxyethanol ( B ) , phenol ( 7 ) , 
benzenemethanol ( 9 )  and oxybispropanol ( 7 )  . Unfortunately � of the 
above data is considered re liable enough to warrant classification as 
tentative ! instead , they are all classified as doubtful for reasons that 
are discussed below .  These data appear generally too high by an amount 
ranging from 5% to several factors and are considered of qualitative 
value only . 

An explanation for the above classification follows . In the 
Critical Evaluation of the solubilities of Ethane in polar solvents ( 1 5 )  
i t  was possible t o  directly compare some o f  the Lenoir e t  al . data ( 7 )  
with those of four other workers .  It was found that the Lenoir e t  al . 
data were from 6 %  to 4 6 %  higher than those of the other workers . The 
data in question here are from the same paper.  In addition it was 
possible to compare hydrogen-bonding factors in 1-2-ethanediol for all 
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COHPONENTS : EVALUATOR: 

Halter Hayduk ( 1 )  Propane ; c3H8 ; [ 7 4 -9 8-6 ]  
Butane ; c4H10 ; [ 10 6 -97-8 ] 
2-methylpropane ; c4H10 ; [ 75-28-5 ] 

Department of  Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

( 2 )  Alcohols January , 1 9 8 4  

CRITICAL EVALUATION : continued 

three gases ( 5 , 7 ) with those of several other gases which formed a 
consistent relation on a hydrogen-bonding factor diagram ( 1 6 )  • For 
all three gases , the indicated solubilities yielded hydrogen-bonding 
factors much higher ( >  20% ) than expected . Although by no means 
conclusive by itsel f ,  this test is often effective in discerning 
inaccurate data . Hence , although copious , the data of Lenoir et al . 
( 7 )  are classified as doubtful . In  the first part of this Critical 
Evaluation , the data of Gerrard for the solubility of pPopane and 
bu tane in octanol ( 5 )  were considered to be too high by at least 2 0 % . 
It  is expected that while this order of error may be present for the 
solubility of pPopane in benzenemethanol , that it is probably much 
higher in the reported solubi lity of bu tane in 1 , 2-ethanediol . Most 
hydrocarbon gases have a very low solubility in the highly polar 
1 , 2-ethanediol so that the relatively high solubility indicated by 
Gerrard (5 ) appears several factors too high . Again sufficient doubt 
is associated with these data to warrant classi fication as doubtful . 
Finally , some doubt is also cast on the solubilities of Ezheleva and 
Zorin ( B , in Russian )  on examination of an example given in their 
paper explaining the method of data treatment . The example shows a 
linear plot of mole fraction solubility versus different values of 
gas partial pressure . When the resulting lines are extrapolated to 
zero partial pressure , they do not pass through the origin even 
approximately , but were nonetheless , apparently ( incorrectly) used 
to evaluate Henry ' s  law constants . I f  a simi lar method was followed 
in the calculation for other gas solubi lities , large errors would 
have resulted.  Hence , there appears to be reason to doubt the accuracy 
of the data for propane and 2 -methy tpPopane in 2-ethoxyethanol ( 8 ) . 

References 

1 .  Kretschmer , C . B . ; Wiebe , R .  J .  Am . Chem . Soc . 19 51 , '1 3 , 3778-37 8 1 .  

2 .  Kretschmer , C . B . ; Wiebe , R .  J .  Am . Chem . Soc . 1952 , '14 1 2 7 6-1277 . 

3 .  Hayduk , w . ; Castaneda , R .  Can .  J .  Che m .  Eng .  19 7 3 ,  5 1 ,  3 5 3-35 8 .  

4 .  Dim , A . ; Gardner , G . R. ; Panter , A .B . ; Wood , T .  J .  Chem . Eng . Japan 
19 7 1 ,  4 ,  92-95 . 

5 .  Gerrard , W .  J .  App t .  Chcm. Bio techno t .  1 9 7 3 , 2 3 , 1-17 . 

6 .  Blais , C . ; Hayduk , W .  J .  Chem . Eng . Data 1 9 8 3 , 2 8 , 181-184 . 

7 .  Lenoir , J . -Y . ; Renault , P . ; Renon , H .  J .  Chem . Eng . Da ta 197 1 ,  1 6 ,  
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Ch im . [ 3  J 1 9 0 5 , 3 3 , 1137-1139 . 
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334 Alcohols 

COHPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74-9 8-6 ] 
Butane ; c4H10 ; [ 10 6 - 9 7- 8 ]  
2-methylpropane ; c4H10 ; [ 75-2 8-5 ] 

EVALUATOR: 

Walter Hayduk 
Department of Chemi cal Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

( 2 )  Alcohols January , 1 9 8 4  

CRITICAL EVALUATION : continued 

12 . Friedel , C . ;  Gorgeu , A. Comp t .  re ndu 190 8 ,  1 2 7 , 5 9 0 -5 9 4 . 

1 3 . Frank land, E .  J .  Chern.  So c .  1 8 4 9 , 2 ,  26 3 - 2 9 6 ; Leibig 's Ann . 1849 , 
71 , 171-21 3 .  

----

14 . Boyer , F . L . ; Bircher , L . J .  J .  Phy s .  Chern . 1 9 6 0 , 64 , 1 3 3 0 - 1 3 3 1 . 

1 5 . Hayduk , W. Ed . IUPAC S o l ub i l i ty Data Seri e s ,  Ethane, Pergamon Pre s s ,  
Oxford, Eng l a nd 1 9 8 2 , 9 ,  1 9 5- 1 9 9 .  

16 . Short , I . ; Sahgal ,  A. ; Hayduk , W .  J .  Chern . Eng .  Da ta 1 9 8 3 ,  2 8 , 6 3-66 . 



Alcohols 335 

COMPONENTS : 

( 1 )  Propane � c3H8 � [ 7 4 -98-6 ] 

( 2 )  Methanol �  CH4o � [ 6 7-56-1 ] 

VARIABLES : 
T/K = 273 . 15-323 . 1 5  

P/kPa = 11 . 86-1 01 . 27 

EXPERIMENTAL VALUES : 

T/K 

2 7 3 . 15 

2 9 8 . 15 

323 . 15 

Pressure 
�/mm Hg 

Total Partial2  

756 . 4  7 27 . 9  
7 6 0 . 0  

4 6 4 . 0  33 9 . 3  
5 9 8 . 1  4 7 3 . 6  
759 . 6  6 35 . 4  

7 6 0 . 0  
7 5 8 . 4  3 4 6 . 2  

76 0 . 0  

1 0riginal data . 

Mole 
fraction 1r 2 

/xl 

0 . 0 2 0 3 9  
0 . 0 2 1 3  
0 . 0 0 4 9 8 8  
0 . 0 0 7 0 4 0  
0 . 009 569 
0 .  0115  
0 . 0 0 3 2 3 2  
0 . 0 0 7 0 9  

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . � Wiebe , R.  

J .  Am . Chern . Soa . 1 9 5 2 ,  74 , 1276-7 . 

PREPARED BY : 

Ostwald 
Coe fficient 2 
L/cm3 cm- 3 

12 . 1  

6 . 8 8  

4 . 4 6  

H . L .  C lever 
W .  Hayduk 

Bunsen 
Coe fficient 2 
a/cm 3 ( STP ) cm- 3 atm- 1 

12 . 1  

6 . 3 7 

3 . 7 3 

2Calculations for 101 . 3 2 5  kPa ( 7 6 0  mm) were by compi lers assuming Henry ' s  
law ,  and Raoult ' s  law for solvent partial pre ssure . 
Mole fractions at 101 . 325 kPa were used to determine the following equa
tion for ln x1 and table of smoothed values : 

ln x 1 = 1 9 4 2 . 9/T - 10 . 9 6 8 9  Correlation coefficient = 0 . 9 9 9 8  

T/K 

2 7 3 . 15 
2 8 3 . 15 
293 . 15 

0 . 0212  
0 . 0 165  
0 . 0130  

T/K 

303 . 15 
3 1 3 . 15 
323 . 15 

0 . 0105  
0 . 0 0 8 5 3  
0 . 0 0 7 0 4  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was an all glass 
system which consi sted of a monome 
ter , gas handling system , gas buret 
and solubility bulb equipped with a 
magnetic stirrer . 
The solubility bulb was evacuated 
and weighed . About 15 cm3 of 
solvent was distilled into the bulb , 
the solvent degassed and the bulb 
reweighe d .  
A sample o f  hydrocarbon was conden
sed into a calibrated tube � it was 
vapori zed into a known volume and 
the pressure measured . Equilibrium 
was estab li shed between the gas and 
the solvent . Pressure was again 
measured . 
A detailed description of the appa
ratus and values of the gas molal 
volume and 2nd viri al coefficient 
are in ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Phil lips Petroleum Co . ,  
Research Grade . Speci fied 9 9 . 9  
mole percent pure . Treated to 
remove dissolved gases and 
moi sture . 

( 2 )  Source not given . Treated to 
remove acetone and aldehydes .  
Fractionated through a 50-plate 
column , dried with Mg , stored 
in a sealed container . Density 
at 2 5 °C 0 . 7 8 6 5 3  g cm- 3 • 

ESTIMATED ERROR: 
o T/K = 0 . 0 0 5  
op/mm Hg = o . o s 
oxl /xl = 0 . 0 05  ( compi lers ) 

REFERENCES : 

l .  Kretschmer , C . B . �  �'liebe , R.  
J .  Am . Chern .  So a .  19 5 1 ,  7 3 ,  37 7 8 .  
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COMPONENTS : 

( 1 )  Propane ; c 3H8 ; [ 7 4 - 9 8 -6 ] 

( 2 )  Ethanol ; c2H60 ;  [ 6 4 -17�5 ] 

VARIABLES : I 
T/K = 2 7 3 . 15 - 3<!3 . 1 5  

P/kPa = 3 3 . 10-101 . 9 1 

EXPERIMENTAL VALUES : 

T/K Pressure Mole 
P/mm Hg fraction 1,2 

Total 1 Partial 2 /xl 

273 . 15 30 9 . 8  297 . 8  0 . 0 1 4 9 7  
5 32 . 0  5 2 0 . 1  0 . 0 2 7 0 6  
7 6 2 . 2  7 5 0 . 5  0 . 0 4 0 5 4  

7 6 0 . 0  0 . 0 411  
2 9 8 . 15 2 4 8 . 3  1 8 8 . 8  0 . 0 0 5 0 8 9  

427 . 5  3 6 8 . 3  0 . 0 1 0 0 3  
579 . 8  5 20 . 9  0 . 01434  
75 5 . 3  6 9 6 . 7  0 . 0 1 9 4 1  

7 6 0 . 0  0 . 0 2 2 8  
3 2 3 . 15 412 . 0  191 . 1  0 . 0 0 3 2 0 1  

5 9 6 . 4  3 76 . 2  0 . 0 0 6 3 4 9  
7 6 4 . 4  5 4 4 . 9  0 . 0 0 9 2 4 5  

7 6 0 . 0  0 . 0129  

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . ;  Wiebe , R .  

J .  Am . Chern . S o c .  195 1 ,  7 3 ,  3 7 7 8 - 8 1 .  

PREPARED BY : 
H . L .  C lever 
w. Hayduk 

Ostwald Bunsen 
Coefficient 2 Coefficient2 
L/cm 3cm- 3 a/cm3 (STP ) cm- 3 atm- 1  

16 . 5  1 6 . 5  

9 . 5 5  8 .  7 1  

5 . 6 7  4 . 7 5 

continued 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE: 

The apparatus was an a l l- glass 
system which consisted of a manome
ter , gas handling system, gas buret 
and solubil ity bulb equipped with a 
magnetic stirrer . 
The solubility bulb was evacuated 
and weighed . About 15 cm 3 of 
solvent was distilled into the bulb , 
the solvent degassed and the bulb 
reweighed . 
A sample of hydrocarbon was conden
sed into a calibrated tub e ;  it was 
vaporized into a known volume and 
the pre ssure measured . Equi librium 
was established between the gas and 
the solvent . Pre ssure was again 
measured . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Phil lips Petroleum Co . 
Research grade , 9 9 . 9 9 mole per 
cent . Removed dis solved air 
and moisture . 

( 2 )  Commercial absolute alcohol 
sample fractionated, treated with 
Mg ethylate , stored in sealed 
container until used . Density , 
at 2 5 °C 0 . 7 8 5 0 5  g cm- 3 , 

ESTIMATED ERROR: 
o T/K = ± 0 . 0 0 5  

op/mmHg = ± 0 . 05 
0:1:1 /Xl = ± 0 . 00 5  ( compilers) 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

Kretschmer , C .B . ; Wiebe , R .  ( 1 )  Propane ; c 3H8 ; [ 74-9 8-6 ] 

( 2 ) Ethanol ; c2H60 ;  [ 6 4-17-5 ] J .  Am . Chern . Soc . 19 5 1 ,  7 3 ,  3778-81.  

VARIABLES : 
T/K = 2 7 3 . 1 5-3 2 3 . 15 

P/kPa = 3 3 . 10-10 1 . 9 1  

EXPERIMENTAL VALUES : - concluded 

1 0riginal data 

PREPARED BY : 
H . L .  Clever 
W. Hayduk 

2Calculations for 1 0 1 . 325  kPa ( 7 6 0  mm) were by compi lers by extrapolation 
of data from lower pres sures ,  and by as suming Raoult ' s  law for solvent 
partial pre ssure . 
Mole fractions at 101 . 3 2 5  kPa were used to determine the following equa
t ion for ln x1 and table of smoothed values : 

ln x1 = 35 . 4 7 1  - 6 . 89 1  ln T1 Correlation coefficient = 0 . 9 9 9 8  

T/K xl T/K xl 

2 7 3 . 15 0 . 0 413  3 0 3 . 15 0 . 02 0 1  
2 83 . 15 0 . 0 3 22 3 1 3 . 15 0 . 0 1 6 1  
2 9 3 . 15 0 . 0 2 5 4  3 2 3 . 15 0 . 0 1 3 0  
2 9 8 . 15 0 . 0 226  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

ESTIMATED ERROR: 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Propane: c 3 H8 : [ 74-98- 6 ]  Lebeau , P .  

( 2 )  Water, Benzene, Ethanol , 
Diethylether , Chloroform, 
Turpentine 

Comp t .  Rend . 1 90 5 ,  1 4 0 , 1454-6 and 
1572 . 

VARIABLES : 
T/K = 290 . 8  - 294 . 8  

p/ kPa = 100 . 4  - 100 . 9  

Bu Z Z .  So c .  Ch im . [ 3 ]  1 9 0 5 ,  33 , 
113 7-9 . 

PREPARED BY : 

H .  L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Pressurea 

p /mmHg 

Water: H 20 :  [ 7 7 3 2-18-5 ] 

17 . 8  291 . 0  753  

Solubility 
Volume propane/10 0  Volumes 

S olvent 

6 . 5  
Benzene: C6H 60: 
21 . 5  294 . 7  
E thanol: c 2H 60 :  
16 . 6  2 9 0 . 8  

[ 71-43- 2 ]  
757  1452 

[ 64-17-5 ] 
754 790  

1 , 1 ' -0xybisethane or  diethylether: C 4H 1 0o :  [ 6 0-29-7 ] 

16 . 6  2 9 0 . 8  757  9 2 6  

Chloroform o r  trichloromethane: CHC1 3 : [ 67-66-3]  
21 . 6  294 . 8  7 5 7  1299 
Oil of turpentine 
17 . 7  290 . 9  757  1587 

a Not clear whether this is total pressure or propane 
partial pres sure . It is probably total pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Details not given . 

The data are reported in both 
papers . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane . Prepared by author 
from careful ly puri fied 
propyl iodide by reaction 
with sodium in liquid ammonia . 
Melting point/°C = -19 5  
Boil ing point/°C  = -44 . 5  
Critical temperature/°C  = 102 . 

( 2 )  S olvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 7 4 - 9 8 - 6 ] Lenoir,  J-Y . ; Renault ,  P . ; Renon , H .  

( 2 )  1 , 2-Ethanediol (Ethylene glycol) ; J .  Che rn .  Eng . Da ta , 1 9 7 1 , 1 6 ,  3 4 0-2 . 
[ 107-2 1- 1 ]  

VARIABLES :  PREPARED BY : 
T/K : 29 8 

P/kPa : 1 0 1 . 3  C .  L .  Young 

EXPERIMENTAL VALUES : 

T/K Henry ' s  constant 
He H /atm 

3 8 

Mole fraction at 1 atm* 
:X: C 3H 8 

2 9 8  4 0 9  0 . 00244  

* Calculated by compi ler as suming a linear function of Pc H vs :x:C H , 
i . e . , :x:c H ( 1  atm) = 1/Hc H 3 8 3 8 

3 8 3 8 

AUXILIARY INFORMAT ION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium. The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm . pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  cons tant since surface 
adsorption was not allowed for 
although its pos sible exi stence was 
noted . 

PB-L* 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 

purity 99 . 9  mole per cen t .  
( 2 )  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 
o T/K = 10 . 1 ; o H/atm = 16 % 

( estimated by compi ler ) .  

REFERENCES : 
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COMPONENTS : 

( 1 )  Propane � c3H8 � [ 7 4 - 9 8 -6 ] 

( 2 )  2 -Propanol �  c3H8o �  [ 6 7-6 3-0 ] 

VARIABLES :  
T/K = 2 7 3 . 15 -323 . 15 

P/kPa = 6 7 . 71-101 . 39 

EXPERIMENTAL VALUES: 

T/K Pressure Mole 
p/mm Hg Fraction 1,2 

Total 1 Partial 2 /:c1 
2 7 3 . 15 7 5 4 . 9  747 . 1  0 . 0 5 8 0 4  

7 6 0 . 0  0 . 0 5 9 0  
2 9 8 . 15 5 0 7 . 9  4 6 3 . 5  0 . 01830  

6 2 6 . 7  5 8 2 . 6  0 . 0 2 317 
7 6 0 . 5  7 16 . 6  0 . 0 2 7 8 3  

7 6 0 . 0  0 . 0 2 9 5  
3 2 3 . 15 7 5 4 . 7  5 7 7 . 8  0 . 0 1 4 2 3  

7 6 0 . 0  0 . 0187  

1 0riginal data . 

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . �  Wiebe , R .  

J .  Am . Chern . Soa . 1 9 5 2 , 7 4 , 1 2 7 6 -7 . 

PREPARED BY : 

Ostwald 
Coefficient2 
L/cm 3 cm- 3  

1 8 . 4  

9 . 52 

6 . 3 1  

H . L .  Clever 
w. Hayduk 

Bunsen 
Coefficient2 
a/em 3 ( STP) em-· 3 atm- 1 

1 8 . 4  

8 . 68 

5 . 2 9 

2Calculation s  for 1 0 1 . 3 2 5  kPa ( 7 6 0  mm) were by compi lers as suming Henry ' s  
law ,  and Raoult ' s  law for solvent partial pressure . 
Mole fractions at 101 . 3 2 5  kPa were used to determine the following equa
tion for ln x1 and table of smoothed values : 

ln x1 = 20 . 2 7 4  lnT + 8 0 4 4 . 0 4/T - 146 . 0 16 Correlation coeff .  = 0 . 9 9 9 9 . 

T/K 3:1 
2 7 3 . 15 0 . 0 591  
2 8 3 . 15 0 . 0 433  
193 . 15 0 . 0 3 32 

AUXILIARY 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was an all glass 
system which consisted of a monome 
ter , gas handling system , gas buret 
and solubility bulb equipped with a 
magnetic stirre r .  
The solubility bulb was evacuated 
and weighed . About 15 cm 3 of 
solvent was distilled into the bulb , 
the solvent degassed and the bulb 
rewe ighed . 
A sample of hydrocarbon was conden
sed into a calibrated tube � it was 
vaporized into a known volume and 
the pressure measured . Equil ibrium 
was established between the gas and 
the solvent . Pressure was again 
measured . 
A detailed description of the appa
ratus and values of the gas molal 
volume and 2nd virial coe fficient 
are in ( 1 ) . 

T/K 3:1 

3 0 3 . 15 0 . 0 2 6 5  
3 1 3 . 15 0 . 0 2 1 9  
3 2 3 . 15 0 . 0187  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Philipps Petroleum Co . ,  
Research Grade . Specified 9 9 . 9 9 
mole percent pure . Treated to 
remove dissolved gases and 
moisture 

( 2 )  Source not given . Fractionated 
through a 5 0 -plate column , dried 
with Mg , stored in a sealed 
container . Density at 2 5 °C 
0 . 7 8 0 8 1  g cm- 3 •  

ESTIMATED ERROR: 
o T/K = 0 . 00 5  
op/mm Hg = o . o s 
03:1 /3:1 = 0 . 0 05  (compi lers) 

REFERENCES : 

1 .  Kretschmer , C . B . : Wiebe , R .  
J .  Am . Chern . So a .  1 9 5 1 , 7 3 ,  37 7 8 . 



COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 74 -9 8 -6 ] 

( 2 )  2-Ethoxyethanol (Ethylcello
solve ) ; c4H10o2 ; [ 110-80-5 ] 

VARIABLES :  
T/K : 30 3 . 1 5-343 . 1 5 

P/kPa : 1 0 1 . 3 2 5  and above 

EXPERIMENTAL VALUES : 

T/K 

30 3 . 15 
313 . 15 
3 2 3 . 15 
333 . 1 5 
343 . 1 5 

Ostwald Coefficient 2 
L/cm 3 cm- 3 

1 0 . 80 
8 . 9 8  
6 . 9 8  
4 . 94 
3 . 6 0 

Alcohols 

ORIGINAL MEAS UREMENTS : 

Ezheleva , A . E . ; Zorin, A . D .  
Tr . Khim . Khim . Teah . (Gork i i )  
19 61 , 1 , 3 7-40 . 

PREPARED BY : 

w. Hayduk 

Bunsen Coefficient 2 
a/cm3 ( STP) cm- 3atm- 1 

9 . 6 7 
7 . 7 8 
5 . 8 5 
4 . 0 1  
2 . 83 

Mole Fraction 1 
:r;l 

0 . 0 4 2  ( 0 . 0 4 1 9 )  3 
0 . 0 3 5  ( 0  . 0 3 4 2 )  
0 . 0 274 ( 0 . 0 2 6 7 )  
0 . 0 1 9 6 ( 0 . 0 2 0 0 )  
0 . 0 145 ( 0 . 0 14 5 )  

1 0riginal data given a s  the inverse o f  Henry ' s  constant which is 
equivalent to mole fraction at a gas partial pres sure of 10 1 . 3 2 5  kPa .  

20stwald and Bunsen coefficients calculated b y  compiler using authors ' 
assumption that solvent is non-volatile . 

3 From equation of smoothed data : 

ln x1 = 39 1 . 1 7 - 5 9 . 530  ln T - 164 23/T 

Corre lation coefficient = 0 . 99 8 8  

METHOD/APPARATUS/PROCEDURE : 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given.  

341 

The apparatus consis ted of a two
chamber , rocking device with sepa
rate gas and liquid chambers j oined 
by two tube s  and microvalves .  The 
gas chamber was equipped wi th a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microvalves and 
by rocking . The solubil ity was 
calculated from a knowledge of the 
volume of the solvent charged , and 
the initial· and final gas pressures . 

Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

The solvent was considered non
volatile and the gas pressure was 
considered to be the total pressure . 

2 .  Source and purity not given . 
Refractive index measured : 

n�0 
= 1 . 4 0 7 8  

ESTIMATED ERROR: 
o T/K = 0 . 0 5 
oxl /xl = 0 . 0 5 

�estimated by co�iler)  
REFERENCES : 
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COMPONENTS : 

{ 1 ) Propane ; c3H8 ; [ 74-9 8-6 ] 

{ 2 )  1-Butanol ; c4H10o ;  [ 7 1-36 - 3 ] 

VARIABLES : 
T/K : 273 . 15-3 2 3 . 15 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Hayduk , W . ; Castaneda ,  R .  

Ca n .  J.  Chem . Eng . 19 7 3 , 5 1 ,  

353- 358 . 

PREPARED BY : 

W .  Hayduk 

T/K Ostwald Coefficient 1 Bunsen Coefficient 2 Mole Fraction 1 

L/cm3 cm- 3 a/em { STP) cm- 3 atm- 1 xl 

273 . 15 1 8 . 6 0  1 8 . 6 0 0 . 0706  { 0 . 070 6 ) 3 
2 9 8 . 15 10 . 0 7 9 . 2 3  0 . 0 36 7 { 0 . 0 3 6 7 )  
323 . 15 6 . 4 3 5 . 4 4 0 . 0 2 2 6  { 0 . 0226 ) 

1 Original data . 
2 Calculated by compi ler . 
3 The mole fraction solubility of the original data was used to de termine 

the following equations for �G0 and ln x1 and table of smoothed values : 
�G0/J mol- 1 = -RT ln x1 = 669 . 5 9 T - 87 . 5 6 0  T ln T - 4 2 7 0 5  

l n  x 1 = 5136 . 5/T + 10 . 5 31 6  ln T - 80 . 5 3 8  
Std . deviation for � G 0  = 0 . 6  J moi - 1 

T/K �G0/J mol - 1 xl 

2 7 3 . 15 6 019 0 . 07 0 6  
283 . 1 5  6 9 1 1  0 . 05 3 1  
293 . 15 7 7 7 2  0 . 0412  
29 8 . 1 5 8 19 2  0 . 03 6 7  

AUXILIARY 

METHOD/APPARATUS/PROCEDURE: 

A volume tric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas while 
flowing as a thin film , at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe
ric pressure in a gas bure t by 
mechanically raising the mercury 
level in the buret at an adj ustable 
rate . The solubility was calculated 
from the constant s lope of volume 
of gas dis solved and volume of 
solvent injected .  

Degassing was accomplished using a 
two stage vacuum process described 
by Clever et al . { 1 ) . 

T/K �G0/J mol- 1 xl 
3 0 3 . 15 8 6 0 4  0 . 0329  
3 13 . 1 5 9 4 0 6  0 . 0270  
3 2 3 . 15 10181  0 . 02 26 

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Speci fied as 
instrument grade of minimum 
purity 9 9 . 5  per cent. 

2 .  Fisher Scienti fic . Speci fied 
minimum purity 9 9 . 0  per cent . 

ESTIMATED ERROR: 

o T/K = 0 . 1 

REFERENCES : 

1 .  Clever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gros s ,  P . M .  
J .  Phys . Chem . 19 7 1 ,  61 , 
1 0 7 8 . 



Alcohols 

COMPONENTS : 

( 1 )  Propane;  c3H8 ; [ 7 4 - 9 8 - 6 ] 

( 2 )  3-Methyl- 1-butanol ;  c5H12o ;  
[ 12 3 - 5 1- 3 ]  

VARIABLES :  
T/K = 

p/kPa = 

EXPERIMENTAL VALUES : 

2 8 9 , 2 9 6  
1 00 . 0 ,  1 0 1 . 3  

ORIGINAL MEASUREMENTS : 

Friedel , C . ; Gorgeu , A .  

Comp t .  rendu 1 9 0 8 ,  1 2 7 ,  5 9 0-4 . 

PREPARED BY : 

H .  L .  Clever 

Temperature Pressure Solubi lity 
Volume Propane/ 

t/ ° C  T/K p/m Hg Volume Alcohol 
-- ---

16 289  0 . 7 5 0  1 2  
2 3  2 9 6  0 . 7 6 0  1 1  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

I n  the original paper the alcohol 
was named simply amyl alcoho l .  How
ever , the boiling point corresponds 
to the alcohol later named primary 
isoamyl alcohol or 3-methyl- 1-butanol 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propan e .  Prepared by authors 
from isopropyl iodide and zinc 
plus a small amount of hydro
chloric acid . 

343 

( 2 )  3-Methyl- 1-butanol . Prepared by 
the authors . Boiling point 130-
132 ° C .  

ESTIMATED ERROR: 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane : c 3H8 : [ 7 4-98 -6 ] Dim , A . : Gardner ,  G . R . : 
Ponter , A . B . : Wood , T .  

( 2 )  1-Heptanol : c 7H16o :  [ 111-70-6 ] J. Chern . Eng . Japan 19 7 1 ,  4 ,  
9 2 -95 

VARIABLES : 
T/K : 2 9 8 . 15 

P/kPa : 1 0 1 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 15 

Solubili ty 1 

c1 /10 5 (mol cm- 3 ) 

4 0 . 8  

1 0riginal data . 

PREPARED BY : 

Ostwald 
Coefficient2 

L/cm 3 cm- 3 

9 . 8 2  

w. Hayduk 

Bunsen 
Coefficient2 

a/cm3 ( STP) 
cm- 3 atm- 1 

8 . 9 5 

Mole Fraction2 

:x: 1 

0 . 0 5 4 6  

2Calculated b y  compi ler using the real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Not availab le . Not avai lable . 

ESTIMATED ERROR: 
oc 1 /" 1 = 0 . 0 3 ( compi ler) 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 7 4 - 9 8-6 ] Lenoir , J-Y . ; Renaul t ,  P . ; Renon , H .  

( 2 )  Benzenemethano l ,  (Benzyl alcohol) ;  
C 7H 80 ;  [ 100-51-6 ] 

VARIABLES : 
T/K : 29 8 

P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES : 

J. Chem . Eng .  Da ta , 1 9 7 1 ,  1 6 ,  340-2 

PREPARED BY : 

C .  L .  Young 

T/K Henry ' s  constant 
He H /atm 

3 8 

Mole fraction at 1 atm* 
X C 3H 8 

2 9 8  50 . 8  0 . 0 197 

* Calculated by compi ler assuming a linear function of Pc H vs xc H , 
i . e . , xC H ( l atm) = l/HC H  

3 8 3 8 
3 8 3 8 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm. pressure. There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not a llowed for 
although its pos sib le existence was 
noted . 

SOURCE AND PURITY OF MATE RIALS : 
{ 1 )  L ' Air Liquide sample ; minimum 

purity 9 9 . 9  mole per cent.  
(2 )  Touzart and Matignon or 

Ser labo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 
o T/K = �0 . 1 ; o H/atm = �6 % 

( e stimated by compiler ) .  

REFERENCES : 
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COMPONENTS : 

( ! ) Propane ; C 3H 8 ; [ 74-98 - 6 ]  

( 2 ) Phenol ; C6 H6 0 ;  [ 1 08-95-2 ] 

VARIABLES :  
T/K : 3 2 3 . 2  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Lenoir , J-Y . ; Renault , P . ; Renon , H .  

J .  Chem. Eng . Data , 1 9 7 1 ,  1 6 ,  340-3 

PREPARED BY : 

C .  L .  Young 

T/K Henry ' s  constant 
He H /atm 

3 8 

Mole fraction at 1 atm* 
::c C 3 H 8 

323 . 2  1 0 1  0 . 0 0 9 9 0  

* Cal culated by compiler assuming a linear function o f  Pc H vs ::cc H , 
i . e . , ::cC H ( l atm) = l/HC H  

3 8  3 8  
3 8 3 8 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas- liquid chromato
graphic unit fi tted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm . pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant s ince surface 
adsorption was not al lowed for 
although its possible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

o T/K = �0 . 1 ;  oH/atm = �6 % 
(estimated by compiler ) .  

REFERENCES : 



Alcohols 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propan e ;  C 3 H 8 ; [ 7 4-98 - 6 ]  Gerrard , w .  

( 2 ) Benzenemethanol ( Benzyl alcohol ) ;  J .  Ap p l .  Che rn .  B i o t echno l .  

C7 H 8 0 ;  [ 100-51-6 ] 19 7 3 ,  2 3 , 1-17 . 

VARIABLES :  PREPARED BY : 
T/K : 27 3 . 2-29 8 . 2  

P/kPa : 10 1 . 3  c .  L .  Young 

EXPERIMENTAL VALUES : 

Total pressure = 101 . 3  kPa 

T/K 

2 7 3 . 2  
278 . 2  
2 8 3 . 2 
2 9 3 . 2  
298 . 2  

Mole ratio 

0 . 0 3 9  
0 . 03 3 9  
0 . 0 2 9 6  
0 . 0 2 4 3  
0 . 0 2 2 4  

# Calculated by compiler . 

Mole fraction of propane# 

0 . 0 38 
0 . 0 3 2 8  
0 . 0 2 8 7  
0 . 0 2 37 
0 . 0 2 1 9  

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing.  The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
"all  compounds were purified 
by conventional procedures " .  

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(es timated by compiler ) . 

REFERENCES : 

1 .  Gerrard , w .  

J .  App l .  Che rn .  Bio techno l .  

19 7 2 , 2 2 ,  6 2 3 .  
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348 Alcohols 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane : c 3H8 : [ 74 - 9 8-6 ] Dim , A . : Gardner , G . R . : 
Panter , A . B . :  Wood , T .  

( 2 )  1-0ctanol : c 8H18o :  [ 111-87-5 ] J .  Chern . Eng . Japan 1 9 7 1 ,  4 ,  
9 2 -95 . 

VARIABLES : 
T/K : 2 9 8 . 15 

P/kPa : 1 0 1 . 32 5  

EXPERIMENTAL VALUES : 

T/K Solubi lity 1  
a 1110 5 (mol em- 3 ) 

---

2 9 8 . 15 4 0 . 3  

1 0riginal data . 

PREPARED BY : 

W .  Hayduk 

Ostwald Bunsen 
Coefficient2 Coefficient2 

L/cm 3cm- � a/cm3 ( STP) 
cm- 3atm- 1  

9 . 7 0  8 . 85 

Mole Fraction2 
xl 

0 . 06 0 2  

?Calculated by compiler using the real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Not avai lable . Not available , 

ESTIMATED ERROR: 

oal /a l = 0 . 03 ( compiler) 

REFERENCES : 



Alcohols 

COMPONENTS : 

{ 1) Propane : C 3 H 8 : [ 74 - 9 8 - 6 ]  
{ 2 )  1-0ctanol :  C a H 1 a O :  [ 11 1 - 8 7 - 5 ]  

VARIABLES : 
T/K : 268 . 2-2 9 8 . 2  

P/kPa: 1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J .  App L .  Che m .  Bio techno t .  

19 7 3 ,  2 3 , 1- 1 7 . 

P RE PARED BY : 
C .  L .  Young 

Tota l pressure = 101 . 3 kPa 

T/K 

2 6 8 . 2  
2 7 3 . 2  
278 . 2  
2 8 3 . 2  
2 9 3 . 2  
29 8 . 2  

Mole ratio 

0 . 19 0  
0 . 16 2  
0 . 137  
0 . 12 0  
0 . 09 3  
0 . 0 8 6  

# Calculated by compiler . 

Mole fraction of propane# 

0 . 16 0  
0 . 139 
0 . 120  
0 . 107  
0 . 0 8 5 1  
0 . 0 7 9 2  

AUXILIARY INFORMATION 

METHOD /APPARATUS/ PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured us ing 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard, ref . { 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
"all compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 
oT/K = ± 0 . 1 :  ox/x = ± 3 %  
{estimated by compiler) .  

REFERENCES :  

1 .  Gerrard , w .  

J .  A pp t .  Ch em . B i o techno t .  

1972 , 2 2 ,  62 3 .  
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350 Alcohols 

COMPONENTS : 

( 1 )  Butane ; c4 H10 ; [ 10 6 -9 7 - 8 ] 

( 2 )  Methanol ; CH40 ;  [ 6 7-56-1 ] 

VARIABLES :  
T/K = 2 9 8 . 15-32 3 . 15 

P/kPa = 6 5 . 9 4 -101 . 5 9 

EXPERIMENTAL VALUES :  

T/K Pres sure Mole 
p/mm Hg Fraction 1,2 

Total 1 Partial 2 /xl 

2 9 8 . 1 5 4 9 4 . 6  371 . 3  0 . 01 6 5 1  
6 3 5 . 6  5 13 . 2  0 . 0 2 4 1 0  
7 6 2 . 0  6 4 0 . 6  0 . 0 3171 

7 6 0 . 0  0 . 0 3 9 8  
308 . 15 750 . 6  5 4 7 . 3  0 . 0 1 9 2 0  

7 6 0 . 0  0 . 0 2 6 7  
323 . 15 75 6 . 8  346 . 6  0 . 0 0 8 0 7 5  

7 6 0 . 0  0 .  0177  

10riginal data . 

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . ; Wiebe , R. 

J .  Am . Ch ern . So a .  1952 , 7 4 , 127 6 - 7 . 

PREPARED BY : 

Ostwald 
Coefficient 2 
L/cm 3 cm- 3  

2 4 . 1  

16 . 4  

11 . 1  

H . L .  Clever 
IV. Hayduk 

Bunsen 
Coefficient 2 
a/cm 3 (STP ) cm- 3 atm- 1  

2 1 . 8 

1 4 . 3  

9 . 23  

2Calculations for 101 . 3 25  kPa (760  mm) were by compilers assuming Henry ' s  
law ,  and Raoult ' s  law for solvent partial pressure . 
Mole fracti ons at 1 01 . 32 5  kPa were used to determine the following equa
tion for ln x1 and table of smoothed values : 

ln x1 = 7 5 . 4 7 4  lnT + 26544/T - 5 22 . 27 4  Correlation coe ff .  = 0 . 9 9 9 9  

T/K 

2 9 8 . 15 
3 0 3 . 15 

0 . 03 9 8  
0 . 0 3 2 1  

T/K 

3 1 3 . 15 
3 2 3 . 15  

0 . 0227  
0 .  0177  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was an all glass 
system which consisted of a manome
ter , gas handling system , gas buret 
and solubility bulb equipped with a 
magnetic stirrer . 
The solubility bulb was evacuated 
and weighed .  About 15 cm 3 of 
solvent was distilled into the bulb , 
the s olvent degassed and the bulb 
reweighed . 
A sample of hydrocarbon was conden
sed into a calibrated tube ; it was 
vapori zed into a known volume and 
the pressure measured .  Equilibrium 
was e s tabli shed between the gas and 
the solvent . Pressure was again 
measured . 
A detailed de scripti on of the appa
ratus and values of the gas molal 
volume and 2nd virial coefficient 
are in ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Phillips Petroleum Co . , 

Research Grade . Speci fied 9 9 . 78 
mole percent pure . Treated to 
remove dissolved gases and 
moisture . 

( 2 )  Source not given . Treated to 
remove acetone and aldehydes .  
Fractionated through a 50 -plate 
column , dried with Mg , stored 
in a sealed containe r .  Density 
at 2 5 °C 0 . 7 8 6 5 3  g cm- 3 • 

ESTIMATED ERROR: 
oT/K = 0 . 0 0 5  
op/mm Hg = o . os 
ox l/x l = o . o os  

REFERENCES : 

1 .  Kretschmer , C . B . ; Wiebe , R.  
J .  Am . Chern . Soa .  195 1 , 73,  3 7 7 8  
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COMPONENTS : 

( 1 )  Butane;  c4 H10 ; [ 10 6 -9 7-8 ] 

( 2 )  Ethanol ; c2H6 o ;  [ 64 -17-5 ] 

VARIABLES :  
T/K = 2 9 8 . 15-3 2 3 . 15 

P/kPa = 2 3 . 88-98 . 59 

EXPERIMENTAL VALUES : 

T/K 

2 9 8 . 15 

3 0 8 . 15 

3 2 3 . 15 

Pressure �/mm Hg 
Total Partial 2 

2 3 8 . 0  179 . 1  
3 2 5 . 8  2 6 7 . 4  
3 9 3 . 3  3 3 5 . 3  
436 . 8  3 79 . 1  
5 8 9 . 9  5 3 3 . 2  
739 . 5  6 83 . 9  

7 6 0 . 0  
23 3 . 0  130 . 0  
330 . 1  2 2 7 . 7  
4 3 0 . 5  3 2 8 . 9  
71 3 . 3  6 2 0 . 0  

7 6 0 . 0  
337 . 8  117 . 4  
4 8 7 . 5  2 6 8 . 6  
590 . 6  372 . 8  
7 3 3 . 5  517 . 3  

7 6 0 . 0  

1 0riginal data . 

Mole 
fraction 1'2 

/xl 

0 . 01517  
0 . 0 2 3 3 4  
0 . 0 2 9 9 9  
0 . 0 3 4 4 0  
0 . 0 51 4 4  
0 . 0 7 0 9 2  
0 . 0 8 1 5  
0 . 0 0 8 2 9 8  
0 . 01 4 8 4  
0 . 0 2 1 9 8  
0 . 0 4 4 7 6  
0 . 0 5 6 0  
0 . 0 0 5210 
0 . 01218  
0 . 01716 
0 . 02 4 4 2  
0 . 0 3 6 8  

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . ; Wiebe , R.  

J .  Am . Chern . Soc . 19 51 , 7 3 , 3778-81. 

PREPARED BY : 

Ostwald 
Coefficient2 
L/cm 3cm- 3  

3 5 . 9  

2 4 . 6  

1 6 . 4  

H . L .  Clever 
W. Hayduk 

Bunsen 
Coefficient2 
a/cm 3 ( STP) cm- 3 atm- 1 

32 . 5  

2 1 . 5  

1 3 . 6  

2Calculations for 101 . 3 2 5  kPa ( 7 6 0  mm) were by compilers by extrapolation 
of data for lower pressures , and by assuming Raoult ' s  law for solvent 
partial pressure . 

continued • •  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE: 

The apparatus was an all-glass 
system which consi sted of a manome 
ter , gas handl ing system , gas buret 
and solubi lity bulb equipped wi th a 
magnetic stirrer . 
The solubi l ity bulb was evacuated 
and weighed . About 15 cm 3 of 
solvent was distilled into the bulb , 
the solvent degassed and the bulb 
reweighed . 
A sample of hydrocarbon was conden
sed into a calibrated tube ; it was 
vapori zed into a known volume and 
the pressure measured . Equilibrium 
was e s tab li shed between the gas and 
the solvent . Pressure was again 
measure d .  

SOURCE AND PURITY O F  MATERIALS : 

( 1 )  Phi llips Petroleum Co . 
Research grade , 9 9 . 7 8  mole per 
cent . Removed dissolved air 
and moisture . 

( 2) Commercial absolute alcohol 
sample fractionated , treated 
with Mg ethylate , stored in 
sealed container until used . 
Density , at 2 5 ° C  0 . 7 8 5 0 5  g cmr� 

ESTIMATED ERROR: 
oT/K = 0 . 0 0 5  
op/mm Hg = o . o 5 
oxl /xl = 0 . 0 05  ( compi lers) 

REFERENCES : 
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COMPONENTS : 

{ 1 )  Butane;  c4H10 ; [ 1 0 6 -9 7 - 8 ] 

{ 2 )  Ethanol ; c2H6o ;  [ 6 4 -17-5 ] 

VARIABLES : 
T/K = 2 9 8 . 15-323 . 15 

P/kPa = 2 3 . 8 8-98 . 59 

EXPERIMENTAL VALUES : concluded 

Alcohols 

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . ;  Wiebe , R .  

J .  Am . Chern . So c .  1951 , 7 3 ,  3778 - 8 1 .  

PREPARED BY : 
H . L .  Clever 
W .  Hayduk 

Mole fraction solubi lities at 101 . 32 5  kPa were used to determine the 
following equation for ln x1 and table of smoothed values : 

ln x1 = 5 3 . 1055  ln T + 1954 4 . 3/T - 370 . 6 3 3  

T/K 

298 . 15 
3 0 3 . 15  
308 . 1 5 

METHOD/APPARATUS/PROCEDURE : 

0 . 0815  
0 . 06 6 8  
0 . 056 0 

Corre lation coe fficient = 0 . 9999 

T/K 

313 . 15 
323 . 15 

AUXILIARY INFORMATION 

0 . 0 4 7 8  
0 . 0 3 6 8  

SOURCE AND PURITY OF MATERIALS : 

ESTIMATED ERROR: 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; C4H 1 0 ; [ 106-9 7-8]  Lebeau , P .  

( 2 )  Water; H 2 0; [ 77 3 2-18-5]  Bu Z Z .  Aaad.  Roy . Be Zg . 1 908, 300-4 . 
Ethanol ; C2H60 ;  [ 64-17-5 ] 
Diethylether ; C4 H 1 0o; [ 60-2 9 - 7 ]  
Chloroform; CHC1 3 ; [ 67-66-3 ] 

VARIABLES : 

T /K = 290,  291  
p /kPa = 102 . 9  - 104 . 8  

PREPARED BY : 

H .  L .  Clever 

EXPERIMENTAL VALUES :  

Temperature Press urea Solubility 
Volume Butane/Volume Solvent 

t ; oc T /K p /mmHg 
--- ---

Water 

17 290 772 0 . 15 

Ethanol 

17 290  775 18 . 83 

Diethylether or 1 ' 1 ' -oxybisethane 

18 291 773  2 9 . 8  

Chloroform or trichloromethane 

17  290  786 32 . 5  

a Not clear whether this is total pressure or butane 
partial pressure . It is probably the total pressure . 

METHOD/APPARATUS/PROCEDURE : 

Details not given . 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Butane . Prepared by author by 
the reaction of sodium in 
l iquid ammonia on butyl iodide . 
The normal boiling point is 
0 . 5  • c, and the critical tempe
rature is 151-2 •c . 

( 2 )  S olvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 
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COMPONENTS : 

( 1 ) Butane�  C 4 H 1 0 � [ 10 6 - 9 7 - 8 ]  
(2 ) 1 , 2-Ethanediol ( e thy lene g Zy ao Z ) � 

C 2 H 6 0 2 � [ 10 7 - 2 1- 1 ]  
o r  1 , 2 , 3-Propanetriol ( g Zy a e Po Z ) � 

C 3 H a 0 3 � [ 56 - 8 1- 5 ]  

VARIABLES : 
T/K : 

P/kPa : 
2 7 5 . 2  
1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w. 

J. App Z .  Ch e rn .  B i o te ahno Z .  

1 97 3 ,  2 3 ,  1-17 . 

PREPARED BY : 

C .  L .  Young 

Tota l pressure = 10 1 . 3  kPa 

T/K p/mmHg Mole ratio Mole fraction of butane# 

1 , 2 -Ethanediol �  C 2 H 6 0 2  � [ 107-21- 1 ]  

2 7 5 . 2  742 0 . 0 5 9 8  0 . 05 6 4  

1 , 2 , 3-Propanetriol �  C 3 H a 0 3 � [ 56 - 8 1- 5 ]  

2 75 . 2  742 0 . 0 1 0  0 . 0 0 9 9  

# Calculated by compiler . 

AUXILIARY INFORHATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pres sure measured using 
a manometer assembly . The amount 
of absorbed gas was es timated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , re f .  ( 1 ) . 

SOURCE AND PURITY OF HATERI ALS : 

No details given except that 
" all compounds were purified 
by conventional procedures" . 

ESTIHATED ERROR: 
oT/K = ± 0 . 1 � ox/x = ± 3 %  
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Chern. B i o t e ahno Z .  

1972 , 2 2 ,  6 2 3 .  



Alcohols 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 }  Butane ; c4 H1 0 ; [ 1 0 6 -9 7- B ] 

( 2 }  Ethanol ; c2H6 0 ;  [ 6 4 -17-5 ]  

Frankland , E .  

J .  Ch e rn .  So a .  1849 , 2 ,  2 6 3- 96 . 

L i e b i g ' s  Ann . 1 8 4 9 ,  7 1 , 171-2 1 3 . 

VARIABLES : 
2 8 7 . 4  

99 . 3  

PREPARED BY : 
H .  L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Pressure 

14 . 2  2 8 7 . 4  7 4 4 . 8  

Solubi lity , 
Volume gas/ 

volume alcohol 

18 . 13 

The author states that most of the gas is 
evolved from the alcohol on the addition 
of a smal l amount of water . 

The author also describes an experiment in 
which 1 volume of ethanol takes up 1 . 2 2 
volumes of ethane at 8 . 8  ° C ( 2 8 2 . 0  K }  at a 
pressure of 6 6 5 . 5  mmHg ( 8 8 . 7  kPa } . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

355 

Eudiometer.  The dry gas was treated 
with sulfuric acid before the 
solubi lity experiment .  

( 1 }  Butane . Prepared by the reaction 
of ethyl iodide with zinc at 
150 ° c .  

( 2 )  Ethanol .  Described as freshly 
boiled absolute ethanol . 

ESTIMATED ERROR: 

REFERENCES : 
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COMPONENTS : 

( 1 )  Butane ; c 4H10 ; [ 1 06-97-8 ] 

( 2 )  2-Propanol ; c3H8o ;  [ 6 7-63-0 ] 

VARIABLES :  
T/K = 298 . 1 5-323 . 1 5  

P/kPa = 5 7 . 36-1 0 1 . 36 

EXPERIMENTAL VALUES : 

T/K Pressure 
p/mm Hg 

Total 1 Parti al 2 

2 9 8 . 1 5  430 . 2  3 8 7 . 4  
479 . 5  5 37 . 8  
7 5 2 . 7  7 1 2 . 5  

7 60 . 0  
3 0 8 . 15 760 . 3  6 8 5 . 4  

7 6 0 . 0  
32 3 . 15 752 . 1  5 8 0 . 1  

7 6 0 . 0  

1 0riginal data . 

Mole 
Fraction 1'2 

/:x: l 

0 . 0 5 2 8 5  
0 . 0 7 7 5 5  
0 . 1 1 0 5 6  
0 . 1179 
0 . 07 531 
0 . 0 8 3 5  
0 . 0 4149  
0 . 0 5 4 4  

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . ; Wiebe , R .  

J .  Am . Chern . So a .  1952 , 7 4 ,  127 6 - 7 .  

PREPARED BY : 

Ostwald 
Coefficient2 
L/cm 3 cm- 3 

4 1 . 2  

2 8 . 8  

1 8 . 8  

H . L .  Clever 
W. Hayduk 

Bunsen 
Coefficient 2 
a/cm3 (STP) cm- 3atm- 1  

3 8 . 2  

2 5 . 2  

15 . 6  

2Calculations for 101 . 32 5  kPa ( 76 0  mm )  were by compilers assuming Henry ' s  
l aw ,  and Raoult ' s  law for solvent partial pressure . 
Mole fractions at 101 . 3 25  kPa were used to determine the following equa
ti on for ln :x: 1 and table of smoothed values : 

ln :x:1 = 26 . 1 4 2  lnT + 110 9 3 . 4/T - 1 8 8 . 29 2  Correlation coeff.  = 0 . 999� 

T/K 

2 9 8 . 15 
3 0 3 . 15 

0 . 1179 
0 . 0 986 

T/K 

3 1 3 . 15 
3 2 3 . 15 

:x:l 
0 . 0 7 16 
0 . 05 4 4  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was an all glass 
system which consisted of a manome
ter , gas handling system , gas buret 
and solubility bulb equipped with a 
magnetic stirrer . 
The solubili ty bulb was evacuated 
and- weighed. About 15 cm 3 of 
solvent was disti lled into the bulb , 
the solvent degassed and the bulb 
reweighed . 
A sample of hydrocarbon was conden
sed into a calibrated tube ; it was 
vapori zed into a known volume and 
the pressure measured . Equilibrium 
was e stablished between the gas and 
the solvent . Pressure was again 
measured .  
A detailed description o f  the appa
ratus and values of the gas molal 
volume and 2nd viri al coefficient 
are in ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Phillips Petroleum Co. , 

Research Grade . Speci fied 9 9 . 78 
mole percent pure . Treated to 
remove dissolved gases and 
moi sture . 

( 2 )  Source not given . Fractionated 
through a 5 0 -plate column , 
dried with Mg , stored in a 
sealed container . Density at 
2 5 °C 0 . 78081  g cm- 3 • 

ESTIMATED ERROR: 
oT/K = 0 . 0 05  
op/mm Hg = o . o s 
ox 1 !x1 = o . oos  

REFERENCES : 

( compilers)  

1 .  Kretschmer , C . B . ; Wiebe , R.  
J .  Am . Chern. So a .  1951 , 7 3 ,  37 7 8 .  
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane ; C 4H 10 ; [ 10 6 -97-8 ] Hayduk , W . ; Castaneda , R .  

( 2 )  1-Butano1 ; C 4H 100 ;  [ 71-36-3 ] Can . J .  Chern . Eng . 19 7 3 ,  5 1 , 

353-3 5 8 . 

VARIABLES : PREPARED BY : 
T/K : 2 7 8 . 15-32 3 . 15 

P/kPa : 1 0 1 . 325 w. Hayduk 

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1 

L/cm 3 cm- 3 cx/cm 3 ( STP) cm- 3 atm- 1 xl 

2 7 8 . 15 157 . 4  154 . 6  0 . 393 ( 0 . 3 9 3 )  3 
2 9 8 . 15 4 2 . 4  3 8 .  8 0 . 14 1  ( 0 . 1 4 1 )  
3 2 3 . 15 20 . 3  1 7 . 2  0 . 0 6 86 ( 0 . 0 6 8 7 )  

1 Original data . 
2 Calculated by compiler , 
3 The mole fraction solubi lity of the original data was used to determine 

the following equations for 6G0 and ln x1 and table of smoothed values : 
6G0/J mol- 1  = -RT ln x1 = 3 7 8 8 . 4 7  T - 5 4 8 . 3 3 0  T ln T - 193210 

ln x1 = 2 3 2 3 8 . 9/T + 6 5 . 9 5 26 ln T - 4 5 5 . 6 74 
Std .  deviation for 6G0 = 2 . 4  J mol- 1  

T/K 6G0/J mol- 1 xl T/K 6G0/J mol- 1  xl 

2 7 8 . 15 2159 . 5  0 . 3929 303 . 1 5  5 4 1 2 . 4  0 . 1 16 7 
2 8 3 . 15 2905 . 3  0 . 2910 313 . 15 6 3 9 1 . 2  0 . 0 8 5 8  
293 . 1 5 4 2 5 2 . 1  0 . 1746  3 2 3 . 1 5 7195 . 5  0 . 06 8 7  
2 9 8 . 15 4 8 5 5 . 3  0 . 1410  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Specified as 
apparatus was employed . Degassed instrument grade of purity 
solvent contacted the gas while 99 . 5  per cent . 
flowing as a thin film ,  a t  a 
constant rate , throu�h an absorption 2 .  Fi sher Scienti fic .  Speci fied 
spiral into a solution bure t .  A minimum puri ty 99 . 0  per cent . 
constant solvent f low was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was considered saturated . 
Dry gas was maintained at atmosphe- ESTIMATED ERROR: ric pressure in a gas buret by 
mechanically raising the mercury o T/K = 0 . 1  
level in the buret at an adjustable oxl /xl = 0 . 0 1 rate . The solubi lity was calculated 
from the constant slope of volume 
of gas dissolved and volume of REFERENCES : 
solvent inj ected .  

1 .  Clever , H . L . ;  Battino , R . ; 
Degassing was accomplished using a Saylor , J .H • ; Gross ,  P . M .  
two stage vacuum process described J .  Phy s .  Chern . 1971 , 6 1 , by Clever et al . ( 1) • 1 0 7 8 . 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane : c 4H10 : [ 106-97-8 ] 

( 2 )  1-Butanol : c4H10o :  [ 71-36 -3 ] 

VARIABLES : 
T/K : 2 9 8 . 1 5 , 32 3 . 15 

P/kPa : 10 1 . 3 2 5  

EXPERIMENTAL VALUES :  

Blai s , C .  : Hayduk , \'1 . 
J .  Ch ern . Eng . Da ta 1 9 8 3 , 
28 , 1 8 1-184 . 

PREPARED BY : 

W. Hayduk 

T/K Ostwald Coefficient 1 

L/cm3 cm- 3 
Bunsen Coefficient 2 

a/cm3 ( STP ) cm- 3 atm- 1  
Mole Fraction 1 

2 9 8 . 15 
3 2 3 . 15 

4 1 . 6  
2 1 . 5  

10riginal data . 
2Calculated by compiler, 

3 8 . 11 
18 . 17 

0 . 1 39 (0 . 139 0 )  3 
0 . 0 7 2 5 ( 0 . 07 2 5 )  

3The mole fraction solubility o f  the original data was used t o  determine 
the following equations for 6G0 and ln x1 and table of smoothed values : 

6G0/J mol- l = -RT ln x1 = 6 6 3 .3D T ln T - 3 6 1 7 . 3  T 
ln x 1 = 4 4 . 0 8 3 6  - 8 . 0 8 356 ln T 

T/K 10 - � 6G0/J mol - l xl 

2 9 8 . 15 4 . 82 8  0 . 1390  
3 0 3 . 1 5 5 . 24 3  0 . 1215 
3 1 3 . 15 6 . 09 0  0 . 09 3 5  
323 . 1 5 6 . 9 5 8  0 .  0725  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE :  

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas while 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution bure t .  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 

SOURCE AND PURITY OF MATERIALS : 

1 .  Liquid Carbonic . Pure grade 
of minimum purity 99 . 0  per 
cent . 

2 .  Canlab ( J . T .  Baker Company ) . 
Spectrophotometric grade of 
minimum speci fied purity 99 . 5  
per cent.  

the spiral was considered saturated . �������--------------------------� Dry gas was maintained at atmosphe- ESTIMATED ERROR: 
ric pressure in a gas buret by oT/K = 0 . 1  mechanical ly raising the mercury 
level in the buret at an adj ustable ox1 !x 1 = 0 . 0 1 
rate . The solubility was calcul ated 
from the constant slope of volume �����------------------------------� 
of gas dissolved and volume of REFERENCES : 
solvent in jected . 

Degassing was accomplished using a 
two stage vacuum proce ss described 
by Clever et al . ( 1 ) . 

1 .  Clever , H . L . : Battino , R . : 
Saylor , J .H . : Gros s ,  P . M .  
J .  Phy s .  Ch ern . 19 5 7 ,  61 , 
1078 . 
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COMPONENTS : 

( 1 )  Butane ; c4 H1 0 ; [ 106-97- 8 ]  

( 2 )  3-Methyl-1-butanol ;  c5 H12 o ;  
[ 123-51- 3 ]  

VARIABLES : 

T/K = 2 8 6 , 2 9 5  
p/kPa = 98 . 7 ,  1 0 1 . 3 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Friedel , C . ; Gorgeu , A . 

Comp t .  re ndu 1908,  1 2 7, 590- 4 . 

PREPARED BY : 

H .  L .  Clever 

Temperature Pressure Solubility 
Volume Butane/ 

Volume Alcohol 

1 3  
2 2  

2 8 6  
2 9 5  

p/rnHg 

0 . 7 4 0  
0 . 7 6 0  

72  
44  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE: 

In the original paper the a lcohol 
was named simply amyl alcohol . How
ever the boiling point corresponds 
to the a lcohol later named primary 
iso amyl alcohol or 3-methyl- 1-
butanol .  

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Butane . Prepared by authors 

from s e c-butyl iodide , zinc 
and hydrochloric acid . 

( 2 )  3-Methyl- 1-butanol . Prepared by 
the authors . Boiling point 130-
132 ° C .  

ESTIMATED ERROR: 

REFERENCES : 



360 Alcohols 

COMPONENTS : 

( ! ) Butane ; C 4 H 1 0 ; [ 1 0 6-97-8]  

( 2 ) Phenol ; C 6 H 6 0 ;  [ 108-95-2]  

ORIGINAL MEASUREMENTS : 

Lenoir , J-Y . ; Renault ,  P . ; Renon , H .  

J .  Chern. En g .  Da ta , 197 1 ,  1 6 ,  3 4 0 - 2 . 

VARIABLES :  PREPARED BY : 
T/K : 3 2 3 . 2  

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

T/K 

3 2 3 . 2  

Henry ' s  constant 
He H /atm 

4 1 0 

37 . 5  

c . L .  Young 

Mole fraction at l atm* 
XC 4 H1 0 

0 . 0 2 6 7  

* Calculated by compi l er assuming a l inear function of p vs x ' ( l  tm) 1/H C 4 H 1 o C 4 H 1 o ' 
� '  e ' ' XC H a = C H 4 1 0 4 1 0 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium. The value of 
Henry ' s  law constant was calcu lated 
from the retention time . The value 
app lies to very low partial pressures 
of gas and there may be a substantial 
dif ference from that measured at 
1 atm. pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its possible exi stence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample � minimum 

purity 99 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo samp le � purity 99 mole per 
cent . 

ESTIMATED ERROR: 
o T/K = �0 . 1 ;  o H/atm = �6 %  

(estimated by compiler) . 

REFERENCES :  



Alcohols 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( l } Butane ; C 4 H 1 o 1  [ 106- 9 7- 8 ]  Lenoir , J-Y . ; Renault , P .  Renon , H .  

( 2 ) Benzenemethanol ,  ( Benzyl alcohol) ; J .  Chern . Eng .  Data 19 7 1 ,  1 6 ,  340-2 
C , H a O ;  [ 100- 51-6]  

VARIABLES : 
T/K : 29 8 . 15 

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

PREPARED BY : 
C . L .  Young 

T/K Henry ' s  Constant 
He H /atm 

� 1 0 

Mole fraction at 1 atm* 
.:x:C 4H 1 o 

29 8 .  15 15 . 7  0 . 06 3 7 

* Calculated by compiler assuming a linear function of Pc H vs .:r , 4 1 0 C 4H 1 o ie . ,  .:rc H ( 1  atm) = l/Hc H 4 1 0 4 1 0 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm.  pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not al lowed for 
although its pos sible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 

purity 99 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Ser labo sample ; purity 99 mole per 
cent . 

ESTIMATED ERROR: 
o T/K = to . l ;  o H/atm = t6 % 

(e stimated by compiler ) . 

REFERENCES : 

361 



362 Alcohols 

COMPONENTS : 

( 1 )  Butane ; C 4 H 1  0 : [ 106-9 7 - 8 ]  
( 2 )  1-0ctanol ; C a H 1 a O :  [ 11 1 - 8 7 - 5 ]  

VARIABLES : 
T/K : 278 . 2-29 3 . 2  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W. 
J.  A pp Z .  Ch ern . B i o t e chno Z .  

197 3 ,  2 3 ,  1-17 . 

PREPARED BY : 

c . L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

278 . 2  
2 83 . 2  
293 . 2  

Mole ratio 

1. 7 8  
0 . 7 02  
0 . 400  

# Calculated by compiler. 

Mole fraction of butane# 

0 . 640 
0 . 4 12 
0 . 2 86 

AUXILIARY INFOR}�TION 

METHOD 'APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure l iquid in a bubb ler tube 
at a total pressure measured using 
a manometer as sembly .  The amount 
of absorbed gas was es timated by 
weighing . The temperature was 
control led to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , re f .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" a ll compounds were puri fied 
by conventional procedures" . 

ESTIMATED ERROR: 
o T/K = ± 0 . 1 ; ox/x = ± 3 %  
(estimated by compi ler) • 

REFERENCES : 

1 .  Gerrard , W.  
J .  App Z .  Che rn .  B i o techno Z .  

1972 1 2 2 1  6 2 3 .  
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COMPONENTS : 

{ 1 )  2 -Methylpropane { i sobutane ) : 
c4H10 ; [ 7 5-28-5 ] 

{ 2 )  Methanol : CH40 :  [ 6 7-56-1 ] 

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . : Wiebe , R .  

J .  Am . Ch ern . Soa . 19 5 2 ,  7 4 ,  1276-7 . 

VARIABLES : PREPARED BY : 
T/K = 2 9 8 . 15-3 23 . 15 

P/kPa = 4 8 . 5 3-101 . 9  

EXPERIMENTAL VALUES: 

T/K Pre ssure 
p/rnrn Hg 

Total 1 Partia l 2  

2 9 8 . 15 3 6 4 . 0  2 9 3 . 5  
5 4 8 . 2  4 2 4 . 5  
764 . 3  6 4 1 . 5  

7 6 0 . 0  
3 0 8 . 15 757 . 7  5 5 3 . 2  

760 . 0  
3 2 3 . 15 7 5 8 . 1  347 . 1  

7 6 0 . 0  

10riginal data.  

Mole 
Fraction 1•2 

/x l 

o .  00710 
0 . 01316 
0 . 02103  
0 . 0256  
0 . 01370 
0 . 0188  
0 . 0 0 6 0 0  
0 . 01314 

Ostwald 
Coe fficient 2 
L/cm 3 cm- 3 

15 . 3  

11 . 4  

8 . 22 

H . L .  Clever 
�'1 . Hayduk 

Bunsen 
Coefficient2 
a/cm 3 { STP ) cm- 3 atm- 1  

13 . 9  

1 0 . 0  

6 . 82 

2Calculations for 101 . 3 25  kPa { 7 6 0  rnrn) were by compilers assuming Henry ' s  
law, and Raoult ' s  law for solvent partial pres sure . 
Mole fractions at 101 . 325  kPa were used to determine the fol lowing equa
tion for ln x1 and table of smoothed value s : 

ln x1 = 36 . 912  lnT + 14 , 02 5/T - 2 6 1 . 016 Corre lation coeff . = 0 . 99 9 9 .  

T/K 

2 9 8 . 15 
3 0 3 . 15 

0 . 0256  
0 . 0218  

T/K 

313 . 15 
3 2 3 . 15 

0 . 0165  
0 . 01 31 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The apparatus was an all glass 
system which consisted of a manome
ter , gas handling system , gas buret 
and solubility bulb equipped with a 
magnetic stirrer . 
The solubi lity bulb was evacuated 
and weighed . About 15 cm 3 of 
solvent was distilled into the bulb , 
the solvent degassed and the bulb 
reweighed . 
A sample of hydrocarbon was conden
sed into a calibrated tube : it was 
vaporized into a known volume and 
the pre ssure measured . Equilibrium 
was e stablished between the gas and 
the solvent . Pres sure was again 
measured . 
A detailed description of the appa
ratus and values of the gas molal 
volume and 2nd virial coe fficient 
are in { 1 ) . 

PB-M 

SOURCE AND PURITY OF MATERIALS : 
{ 1 )  Phil l�ps Petroleum Co . , 

Research Grade . Speci fied 99 . 88  
mole percent pure . Treated to 
remove di ssolved gases and 
moisture . 

{ 2 )  Source not given . Treated to 
remove acetone and aldehyde s .  
Fract�onated through a 5 0 -plate 
column , dried with Mg , stored 
in a sealed container . Density 
at 2 5 ° C 0 . 7 8 6 5 3  g cm- 3 • 

ESTIMATED ERROR: 
oT/K = 0 . 0 05  
op/rnrn Hg = o . o s 
ox l/xl = 0 . 0 0 5  ( compilers ) 

REFERENCES : 

1 .  Kretschmer , C . B . : Wiebe , R .  
J .  Am . Chern . Soa . 1 9 5 1 , 7 3 ,  377 8 .  
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COMPONENTS : 

( 1 )  2-Methylpropane ( i sobutane ) ;  
c4H10 ; [ 75-28-5 ] 

( 2 )  Ethanol ;  c 2H6o ;  [6 4-17-5 ] 

VARIABLES :  
T/K = 2 8 3 . 15-32 3 . 1 5 

P/kPa = 30 . 25-101 . 3 8  

EXPERIMENTAL VALUES : concluded 

Alcohols 

ORIGINAL MEASUREMENTS : 

Kre tschmer , C . B . ;  Wiebe , R .  

J .  Am . Chern . Soa .  1 95 1 ,  ? 3 , 3 7 7 8 - 8 1 .  

PREPARED BY : 
H . L .  Clever 
N. Hayduk 

Mole fraction solubi lities at 101 . 3 2 5  kPa ( 7 6 0  mrn) were used to determine 
the following equation for ln x1 and table of smoothed values : 

ln x 1 = 1 8 . 0 2 0  lnT + �1 2 2 . 2/T - 132 . 8 9 Correlation coeff . = 0 . 9 9 9 9 . 

T/K 

2 83 . 15 
2 9 3 . 15 
2 9 8 . 15 

METHOD/APPARATUS/PROCEDURE : 

0 . 0 8 5 1  
0 . 0 5 9 8  
0 . 0 5 0 9  

T/K 

3 0 3 . 15 
3 1 3 . 15 
3 2 3 . 15 

AUXILIARY INFORMATION 

0 . 0 4 3 9  
0 . 0 335  
0 . 0264  

SOURCE AND PURITY OF  MATERIALS : 

ESTIMATED ERROR: 

REFERENCES :  
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COMPONENTS : 

( 1 )  2-Methylpropane ( i sobutane)  ; 
c4H10 ; [ 75-28-5 ] 

( 2 )  Ethanol ; c2H6o ;  [ 6 4-17-5 ] 

VARIABLES :  
T/K = 2 8 3 . 15-3 23 . 15 

P/kPa = 30 . 25 - 1 0 1 . 3 8  

EXPERIMENTAL VALUES : 

T/K Pressure 
�/mm Hg 

Total Partial 2 

2 8 3 . 15 3 89 . 7  
5 4 9 . 6  

2 9 8 . 15 226 . 9  
3 0 5 . 8  
439 . 5  
7 2 5 . 4  

3 0 8 . 15 3 1 3 . 1  
4 55 . 2  
6 02 . 4  
760 . 4  

3 2 3 . 15 317 . 3  
542 . 3  
7 5 8 . 7  

1 0riginal data . 

3 6 6 . 6  
5 2 6 . 9  
7 6 0 . 0  
167 . 7  
246 . 9  
3 8 1 . 1  
6 6 8 . 2  
7 6 0 . 0  
210 . 2  
35 3 . 0  
501 . 0  
6 5 9 . 9  
7 6 0 . 0  

96 . 4  
3 2 3 . 1  
5 4 1 . 2 
7 6 0 . 0  

Mole 
Fraction 1,2 

/x l 

0 . 0 3 5 2 8  
0 . 0 5 4 4 3  
0 . 08 5 2  
0 . 0 0 9 7 3 9  
0 . 0 1 4 5 4  
0 . 02 316 
0 . 0 4 3 6 8  
0 . 0 5 12 
0 . 0 0 9 5 5  
0 . 0 1 6 4 3  
0 . 0 2 3 9 1  
0 . 0 3 2 4 1  
0 . 0 3 8 1  
0 . 0 0 3 1 2 1  
0 . 0 1 0 6 4  
0 . 0 1 8 2 8  
0 . 02 6 5  

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . ; Wiebe , R .  

J .  Am . Chern . Soa . 1951 , 7 3 , 3 7 7 8 -8 1 . 

PREPARED BY : 

Ostwald 
Coefficient2 
L/cm 3 cm- 3 

3 6 . 2  

2 1 . 8  

16 . 4  

11 . 7  

H . L .  Clever 

W. Hayduk 

Bunsen 
Coefficient2 
a/cm 3 ( STP ) cm- 3 atm- 1 

3 4 . 7  

19 . 8  

1 4 . 4  

9 .  71  

2 Calculations for 101 . 32 5  kPa (760  mm) were by compilers by extrapolation 
of data from lower pressures , and by as suming Raoult ' s  law for solvent 
partial pressure . 

continued . •  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The apparatus was an all glass 
system which consisted of a manome 
ter , gas handling system , gas buret 
and solubi lity bulb equipped with a 
magnetic stirrer . 
The solubility bulb was evacuated 
and weighed . About 15 cm3 of 
solvent was distilled into the bulb , 
the solvent degassed and the bulb 
reweighed . 
A sample of hydrocarbon was conden
sed into a calibrated tube ; it was 
vaporized into a known volume and 
the pressure measured.  Equilibrium 
was establi shed between the gas and 
the solvent . Pressure was again 
measured . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Phillips Petroleum Co . 
Research grade , 99 . 8 8 mole per 
cent . Removed dissolved air 
and moisture . 

( 2 )  Commercial absolute alcohol 
sample fractionated , treated 
with Mg ethylate , stored in 
sealed container until used . 
Dentity , at 2 5 °C 0 . 7 8 5 0 5  g em-! 

ESTIMATED ERROR: 
oT/K = ± 0 . 00 5  
op/mrn Hg = ± 0 . 0 5 
oxl /xl = ± 0 . 0 05  (compilers) 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  

( 2 )  

2-Methylpropane or isobutane ; 
C4H 1 0 ; [ 7 5- 28-5 ] 

Water ; H 20; [ 7 732-18-5]  
Ethanol ;  c2H 60 ;  [64-17-5 ] 
Diethylether ;  C4 H 1 0 o ;  [ 6 0- 2 9 - 7 ]  
Chloroform; CHCl�; [ 67-66- 3 ]  

Lebeau , P .  

Bu Z Z .  A aa d .  Roy . Be Zg . 1908,  300-4 . 

VARIABLES :  PREPARED BY : 

T /K = 2 9 0 ,  291  
p/kPa = 1 0 2 . 9  - 104 . 8  H .  L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Press urea Solubi lity 
Volume Isobutane/Volume Solvent 

t/ " C  T /K p /mmHg 
--- ---

Water 

1 7  2 9 0  7 7 2  0 . 13 

Ethanol 

17 290  775  13 . 2  

Diethy lether or 1 ' 1 ' -oxybisethane 

18 291  773  27 . 9  

Chloroform or trichloromethane 

1 7  290  786 39 . 5  

a Not clear whether this is tota l pressure or isobutane 
partial pressure . It is probably the total pressure . 

METHOD/APPARATUS/PROCEDURE: 
Detai ls not given . 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 
( 1 ) I sobutane . Prepared by the 

author by the reaction of 
sodium or calcium in liquid 
ammonia on isobutyl chloride . 
The normal boil ing point is 
- 1 0 . 5  •c and the critical 
temperature is 1 34-5 • c .  

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 



Alcohols 

COMPONENTS : 

( 1 ) 2-Methylpropane ; ( i sobutane) ; 
C4 H� 0 ; [ 7 5- 2 8 - 5 ] 

ORIGINAL MEASUREMENTS : 

Lenoir J-Y . ; Renaul t ,  P . ; Renon , H .  

( 2 ) 1 , 2-Ethanediol , (Ethylene glycol) ; J .  Chern . Eng . Data , 1 9 7 1 ,  1 6 ,  340- 2 
C2 H6 02 ; [ 10 7- 2 1- 1 ]  

VARIABLES : PREPARED BY : 
T/K : 2 9 8 . 2  

P/kPa : 10 1 . 3  
c . L .  Young 

EXPERIMENTAL VALUES : 

T/K Henry ' s  constant 
He H /atm 

4 1 0 

Mole fraction at 1 atm* 
X C 4 H 1 o 

2 9 8 . 2  320 0 . 0 0 3 1 3  

* Calculated by compiler as suming a l inear function of P c H vs xc H , 
i . e . , XC H ( l  atm) = 1/HC H 

4 1 o 4 1 0 
4 1 0 4 1 0 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas- liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calcu lated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm .  pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its poss ible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 

purity 9 9 . 9  mole per cent . 

( 2 )  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 
o T/K = �0 . 1 ;  oH/atm = �6% 

(estimated by compiler ) . 

REFERENCES : 

36 7 
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COMPONENTS : 

( 1 )  2 -Methylpropane ( isobutane ) :  
c4H10 : [ 7 5-28-5 ] 

( 2 )  2-Propano l :  c 3H8o :  [ 6 7 -6 3 -0 J 

VARIABLES : 
T/K = 2 9 8 . 15-32 3 . 1 5 

P/kPa = 4 1 . 4 6 -101 . 6  

EXPERIMENTAL VALUES : 

T/K Pre ssure Mole 
p/mrn Hg Fraction 1r2 

Total 1 Partial2 /x l 

2 9 8 . 15 3 55 . 0  311 . 0  0 . 0 2 7 5 8  
525 . 6  4 8 2 . 4  0 . 0 4 4 4 1  
753 . 1  711 . 0  0 . 0 6 9 3 0  

76 0 . 0  0 . 0 7 4 1  
3 0 8 . 15 761 . 0  6 84 . 0  0 . 0 4 9 8 4  

760 . 0  0 . 0 554  
3 2 3 . 15 762 . 0  5 8 7 . 8  0 . 0 2 9 7 7  

7 6 0 . 0  0 . 0 3 8 5  

1 0riginal data . 

ORIGINAL MEASUREMENTS : 

Kretschmer , C . B . : Wiebe , R .  

J .  Am . Chern. Soc . 1 9 5 2 , 74 , 1 2 7 6 -7 . 

PREPARED BY : 

Ostwald 
Coe fficient 2 
L/cm 3 cm- 3 

24 . 7  

1 8 . 6  

1 3 . 1  

H . L .  Clever 
W. Hayduk 

Bunsen 
Coefficient2 
a/cm3 (STP) cm- 3 atm- 1 

22 . 8  

16 . 6  

1 1 . 1  

2 Calculations for 1 0 1 . 325  kPa ( 7 6 0  mrn) were by compi lers assuming Henry ' s  
l aw ,  and Raoult ' s  law for solvent partial pressure . 
Mole fractions at 10 1 . 3 2 5  kPa were used to determine the following equa
tion for ln x1 and table of smoothed values : 

ln x1 = 2516 . 7/T - 11 . 0 50  Correl ation coefficient = 0 . 9 9 9 6  

T/K 

2 9 8 . 15 
3 0 3 . 15 

0 . 0 7 3 6  
0 . 06 4 0  

T/K 

3 1 3 . 15 
3 2 3 . 15 

0 . 0 4 9 1  
0 . 0 3 8 3  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE :  

The apparatus was an a l l  glass 
system which consisted of a monome
ter , gas handling system , gas buret 
and solubi lity bulb equipped wi th a 
magnetic stirrer . 
The solubi lity bulb was evacuated 
and weighed . About 15 cm 3 of 
solvent was distilled into the bulb , 
the solvent degassed and the bulb 
reweighed . 
A sample of hydrocarbon was conden
sed into a calibrated tube ; it was 
vapori zed into a known volume and 
the pressure measured .  Equilibrium 
was established between the gas and 
the solvent . Pre ssure was again 
measured.  
A detai led description of  the appa
ratus and value s fo the gas molal 
volume and 2nd vi rial coefficient 
are in ( 1 )  • 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Phillips Petroleum C o . , 

Research Grade . Specified 9 9 . 8 8 
mole percent pure . Treated to 
remove dissolved gases and 
moisture . 

( 2 )  Source not given . Fractionated 
through a 5 0 -plate column , 
dried with Mg , stored in a 
sealed container . Density at 
2 5 ° C  0 . 78 0 8 1  g cm- 3 

ESTIMATED ERROR: 
o T/K = 0 . 00 5  
op/mm Hg = 0 . 0 5 
oxl /xl = 0 . 0 0 5  ( compi lers) 

REFERENCES : 

1 .  Kretschmer , C . B . : Wiebe , R .  
J .  Am . Chern .  So c .  19 5 1 ,  7 3 , 3 7 7 8 . 



COMPONENTS : 

( 1 )  2-Methylpropane ( i sobutane ) ; 
c4H10 ; [ 7 5-28-5 ] 

( 2 )  1-Butanol ; c 4H10o ;  [ 7 1-36-3 ] 

VARIABLES :  
T/K : 2 9 8 . 15 , 32 3 . 15 

P/kPa :  1 0 1 . 32 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coe fficient 1 
L/cm 3 cm- 3 

Alcohols 

ORIGINAL MEASUREMENTS : 

Blais , C . ; Hayduk , w .  

J .  Chern . Eng . Data 1 9 8 3 , 
2 8 1 1 8 1- 184  o 

PREPARED BY : 

W .  Hayduk 

Bunsen Coefficient 2 

a/cm3 (STP ) cm- 3 atm- 1 
Mole Fraction 1 

369 

2 9 8 . 15 
323 . 15 

25 . 3  
1 4 . 1  

2 3 . 18 
1 1 . 9 2  

0 . 0 8 8 9  ( 0 . 0 8 8 9 0 ) 3 
0 . 04 8 6  ( 0 . 0 4 8 6 0 )  

10riginal data . 
2Calculated by compiler. 
3 The mole fraction solubility of the original data was used to determine 
the following equations for �G0 and ln x1 and table of smoothed values : 

�G0/J mol- l = -RT ln x 1 = 6 1 5 . 41 T ln T - 3307 . 7 6 T 
ln x1 = 4 0 . 311 - 7 . 49 9 8 7  ln T 

T/K 10- � �G 0 /J mol- 1 x l 

2 9 8 . 15 5 . 9 21  0 . 0 8 8 9 0  
3 0 3 . 15 6 . 3 31  0 . 0 7 8 4 8  
3 13 . 15 7 . 1 6 5  0 . 0 6152  
3 2 3 . 15 8 . 01 9  0 . 04 8 6 0  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A volumetric method using a glass 
apparatus was employed . Degassed 
solvent contacted the gas while 
flowing as a thin film ,  at a 
constant rate , through an absorption 
spiral into a solution buret.  A 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The solution at the end of 
the spiral was cons idered saturated . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Liquid Carbonic .  Pure grade 
of minimum purity 99 . 0  per 
cent . 

2 .  Canlab ( J . T .  Baker Company) . 
Spectrophotometric grade of 
minimum speci fied purity 99 . 5  
per cent . 

Dry gas was maintained at atmosphe- �
E�S�T�I�MA�T�ED�E�R�R�O�R-= -------------------------; 

ric pressure in a gas buret by 
mechanically raising the mercury o T/K = 0 . 1  
level in the buret at an adjustable 
rate . The solubility was calculated oxl /xl = 0 • 0 1 
from the constant slope of volume 
of gas dissolved and volume of 
solvent injected .  

Degass ing was accompli shed using a 
two stage vacuum proce ss described 
by Clever et al . ( 1 ) . 

REFERENCES : 

1 .  Clever , H . L . ; Battino , R . ; 
Saylor , J . H . ; Gross , P . M .  
J .  Phy s .  Chern . 1 9 5 7 , 6 1 , 
1 0 7 8 . 



370 Alcohols 

COMPONENTS : 

( 1 )  2-Methylpropane ( i so-butane) ; 
c4H10 ; [ 7 5 - 28 -5 ]  

( 2 )  2-Ethoxyethanol (ethylcellosolver, 
c4 H10o2 ; [ 1 10-8 0 -5 ]  

VARIABLES : 
T/K : 30 3 . 1 5-343 . 1 5 

P/kPa : 10 1 . 325  and above 

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Ezheleva , A. E . ; Zorin,  A . D .  
Tr . Khim . Khim . Te ah . (Gork i i )  
19 6 1 ,  1 ,  37 -40 . 

PREPARED BY : 

w .  Hayduk 

T/K Ostwald Coefficient2 
L/cm 3 cm- 3 

Bunsen Coefficient 2 
a/cm 3 ( STP ) cm- 3 atm- 1 

Mole Fraction 1 
xl 

303 . 1 5 
313 . 15 
323 . 1 5 
333 . 1 5 
3 4 3 . 1 5 

20 . 6  
16 . 3  
13 . 7  
10 . 3  

9 . 27 

18 . 3  
1 4 . 0  
11 . 3  

8 . 2 8 
7 . 21 

0 . 07 8 0  ( 0 . 0 7 7 7 )  3 
0 . 0 6 2 5 ( 0 . 0 6 2 8 )  
0 . 0 527 ( 0 . 0 5 1 4 )  
0 . 0 404 ( 0 . 0 4 2 6 )  
0 . 0 36 8 ( 0 . 0 3 5 7 )  

1 0riginal data given a s  the inverse o f  Henry ' s  constant which is 
equivalent to mole fraction at a gas partial pres sure of 10 1 . 325  kPa . 

20stwald and Bunsen coeffic ients calculated by compiler using authors ' 
assumption that solvent is non-volatile . 

3 From equation of smoothed data : 

ln x1 = 2020 . 3/T - 9 . 2 1 9 5  

Corre lation coefficient = 0 . 9 9 4 2  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 
Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

2 .  Source and purity not give n .  
Refractive index measured : 

20  n0 = 1 .  4 0 7 8  

The apparatus consis ted of a two
chamber , rocking device with sepa
rate gas and l iquid chambers j oined 
by two tubes and microvalves .  The 
gas chamber was equipped with a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microvalves and 
by rock ing . The solubility was 
calculated from a knowledge of the 
volume of the solvent charged , and ESTIMATED ERROR: 
the initial and final gas pressures . o T/K = 0 . 05 

The solvent was considered non- ox1 !x1 = 0 . 0 5 
volatile and the gas pressure was (estimated by compi ler) considered to be the total pressure . �RE�F�E�RE�N�C�E�

S
�
:
��������-----------------� 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( i sobu tane ) ( 1 )  2-Methylpropane ; 
C4 H 1 0 ; [ 7 5 - 2 8-5 ] Lenoir , J-Y . ; Renault ,  P . ; Reno n ,  H .  

( 2 ) Phenol ; C6 H6 0 ;  [ 108-95-2]  J .  Ch ern . En g .  Da ta , 19 7 1 ,  1 6 ,  340-2 

VARIABLES :  PREPARED BY : 
T/K : 3 2 3 . 2  

P/kPa : 1 0 1 . 3  C .  L .  Young 

EXPERIMENTAL VALUES : 

T/K Henry ' s  constant 
He H /atrn 

4 1 0 

Mole fraction at 1 atrn* 
XC 4 H 1 o 

32 3 . 2  6 7 . 0  0 . 0 1 4 9  

* Calculated by compiler as suming a linear function of Pc H vs xc H , 
( I 4 1 0 4 1 0 i . e . , XC H 1 atrn) = 1 HC H 4 1 0 4 1 0 

AUXI LIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was he lium. The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
dif ference from that measured at 
1 atm. pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its pos sible existence was 
noted . 

PB-M* 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 
purity 99 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

o T/K = �0 . 1 ;  o H/atm = �6 % 
(es timated by compiler) • 

REFERENCES : 



372 Alcohols 

COMPONENTS : ORIGINAL MEASUREMENTS : 

1 .  Propane , 2 -methyl- , ( i sobutane) 
C 4 H 1 0 : [ 75-28-5 ] Lenoir , J-Y . : Renaul t ,  P . : Renon ,  H .  

2 .  Propanol ,  oxybis- ,  
glycol ) :  C 6H 1 40 3 : 

( Dipropylene 
[ 2 5 2 6 5- 7 1- 8 ]  

J .  Chern.  Eng.  Data 19 7 1 ,  1 6 ,  340-2 

VARIABLES : P REPARED BY : 
T/K : 2 9 8 . 2-343 . 2  

P/kPa : 1 0 1 . 3  C .  L .  Young 

EXPERIMENTAL VALUES : 

T/K Henry ' s  constant Mole fraction at 1 atm* 
H C 4 H 1 o 

/atm xC 4 H 1 o 

2 9 8 . 2  42 . 4  0 . 0 2 3 6  
3 2 3 . 2  5 3 . 7  0 . 0 186  
343 . 2  74 . 3  0 . 0135  

* Calculated by compiler assuming a linear function of Pc H vs x , 
i . e . , XC H ( 1  atm) = 1/HC H 

4 1 0 C 4 H 1 o 
4 1 0 4 1 0 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was he lium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm.  pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its pos s ible existence was 
noted . 

SOURCE AND PURITY OF MATE RIALS : 
( 1 )  L ' Air Liquide sample , minimum 
purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Ser labo sample , purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 
oT/K = �0 . 1 : o H/atm = �6 % 

(estimated by compiler ) .  

REFERENCES : 



Alcohols 

COMPONENTS : 

( 1 )  2-Methylpropane , ( i sobutane) ; 
C 4H 1 o ;  [ 7 5-28- 5 ]  

( 2 )  Benzyl alcohol , (Benzeneme thanol ) 
C 1H e O ;  [ 100-51-6]  

VARIABLES : 
T/K : 2 7 3 . 15 

P/kPa : 1 3 . 3-101 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

So Zubi Z i t y of Ga s e s  a n d  Liquid� 
P Z enum, New York, 1976 , Chapter 12 . 

PREPARED BY : 

C . L .  Young 

T/K P/mmHg P/kPa Mole fraction of 2-methyl 
propane in liquid ,xc H 

2 7 3 . 15 100 

200  

300  

400  

500  

600  

700  

760  

1 3 . 3  

26 . 7  

4 0 . 0  

53 . 3  

6 6 . 7  

8 0 . 0  

9 3 . 3  

101 . 3  

AUXILI ARY INFORMATION 

0 . 012  

0 . 0 20 

0 . 028  

0 . 0 37 

0 . 0 49  

0 . 0 64 

0 . 0 86  

0 . 10 7  

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERI ALS : 

Gas was passed into a known weight No detai ls given . 
of pure liquid in a bubbler tube at 
a total pressure measured by a 
manometer assembly .  The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
manually controlled to within 0 . 2K .  
The apparatus and procedure are 
described by Gerrard ( 1 , 2 ) . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) • 

REFERENCES : 
1 .  Gerrard , W. 

4 I 0 

J. App Z .  Chern . Bio te ahno Z . l972  
22 , 6 2 3- 650 . 

2 .  Gerrard , W. 

373 

So Z ub i Z i ty of Gas e s  and Liquids , 
PZ e num Press . New York, 1 9 7 6  
Chapter 1 .  



374 Alcohols 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  2-Methylpropane , ( i sobutane) ; Gerrard , W.  
C �H 1 o ;  [ 75- 28- 5 )  

So t u b i t i t y o f  Ga s e s  a n d  L i qu ids, 
( 2 ) 1-0ctanol ; C 8 H 1 a O ;  [ 1 11-87- 5 )  P te n um, New York, 1976 , Chapter 1 2 . 

VARIABLES : PREPARED BY : 
T/K : 2 73 . 1 5 

P/kPa :  13 . 3- 101 . 3  

EXPERIMENTAL VALUES :  

T/l< P/mmHg 

2 7 3 . 15 100 

200 

300 

400 

500 

6 0 0  

7 00 

760  

P/kP a 

13 . 3  

2 6 . 7  

4 0 . 0  

53 . 3  

66 . 7  

80 . 0  

9 3 . 3 

101 . 3  

C . L .  Young 

Mole fraction of 2-methyl 
propane in liquid ,xc H 4 1 0 

0 . 0 45 

0 . 08 8  

0 . 1 32 

0 . 178 

0 . 224 

0 . 28 2  

0 . 344  

0 . 3 86  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATE RIALS : 

Gas wa s passed into a known weight No details given . 
of pure liquid in a bubbler tube at 
a total pres sure measured by a 
manometer as sembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
manually controlled to within 0 . 2K .  
The apparatus and procedure are 
descr ibed by Gerrard ( 1 , 2 ) . 

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) 

REFERENCES : 
1 .  Gerrard , W .  

J .  App t .  Chern . Biote ahno t .  1 9 7 2  
2 2 ,  623- 6 5 0 . 

2 .  Gerrard , W.  
So tub i t i ty of Ga s e s  and Liquids, 
P l enum Pr e s s ,  New York, 1976 , 
Chapter 1 .  



Other Polar Solvents 

COHPONENTS : 
( 1 )  Propane ; c3 H 8 ; [ 74-98-6 ]  

Butane ; c 4 H 1 0 ;  [ 1 06-97-8] 
2-Methylpropane ; C4 H 1 0 ; 
[ 7 5- 28- 5 ]  

( 2 )  Polar solvents excluding water ,  
a lcohols and nitrogen- containing 
compounds 

CRITICAL EVALUATION : 

EVALUATOR: 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 984 
March , 1 9 8 4  
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In only one instance in this section is there a check on a solubi li
ty by two independent groups of workers . Hence , because it was impossi
ble to independently ascertain their accuracy, most of the data listed 
are classi fied as tentative . Some of the data of Lenoir et al . ( 1 )  were 
previously shown to be from 6% to 46% too high ( 2 ) : the error was 
ascribed , in part , to the extrapolation of data , obtained at effectively 
very low gas partial pressures using gas chromatography, to atmospheric 
pressure by means of Henry ' s  law . The Lenoir data , which may be useful 
for qualitative purposes , are classi fied as doubtful . Other data for the 
solubility of propane and 2-methy Zpr opane in ethyl hexyl sebacate of 
Carter and Esterson ( 3 )  may be sub ject to the same uncertainty since they 
also were obtained by gas chromatography at low gas partial pressures . 
Consistency tests were performed with most of the data to check for the 
presence of gross deviations ( in excess of 20% ) from most probable solu
bility behavior . In certain cases significant deviations were apparent , 
and the data , in those instances ,  were classified as doubtful . 

A cons is tency check, or method of extrapolation for solubility data 
was developed by Linford and Hildebrand ( 4 )  for gases of simi lar chemical 
nature such as alkanes, in solvents which formed regular solutions . A 
linear relation was expected when the log of the solubility at constant 
temperature was plotted as a function of the energy of vaporization at 
the gas normal boil ing points . For solvents which do not form regular 
solutions , a consistent ( nonlinear ) relation is usually observed ( 5 ) . 
Thus such a plot provides a useful consistency check especially if data 
are available for several of the alkane gases.  Because data are 
available for solubil ities of e thane in many solvents ( 2 ) , it is possible 
to compare with those of propane , 2 -methy Zpropane and but ane , A plot of 
mole fraction so lubility at 298 . 15 K on a log scale is shown as a 
function of the energy of vaporization of the gases at their norma l 
boiling points in Figure 1 . The solubi lities of the four gases in 
butanol are shown in Figure 1 ,  designated as solvent " h " as an example 
for comparison . The latter data are those of Kretschmer and Wiebe ( 6 ) . 

Table 1 shows the solubility at 298 . 15 K of one or more of the gases 
in various solvents along with the classification of the data . I f  extra
polation to 298 . 15 K was required , it is so indicated . The letter des ig
nation for each solvent in Table 1 corresponds to the solvent in Figure 
1 .  The numbers in Table 1 and in Figure l refer to the data sources.  

The single value for the solubi lity of propane in ( j ) acetone of 
Rosenthal ( ll )  is approximately 5% higher than that of Reference ( 10 ) .  
It is considered that the latter data, spanning a wider temperature 
range , are the more accurate . 

The data of Gerrard ( 7 , 8 ) appear to be frequently too high ( see 
Critical Evaluation for alcohols and Critical Eva luation for non-polar 
solvents ) although some data are of acceptable accuracy . It may be 
interpreted from Figure 1 that the solubilities of 2 -m e t hy Zpropane in ( c )  
hexanoic acid and of butane in ( g ) dioxane of Gerrard ( 7 )  are probably 
too h�gh based on the additional available data . The data of Ezheleva 
and Z or�n ( 12 )  for the solubility of 2 -m e t hy Zpropane in ( k )  furfural 
appear to be identical to that of propane in the same solvent , a most 
unl ikely poss ibility .  The latter data are considered doubtful , The 
variation of solubil ity of 2 -me thy Zpropane with temperature also appears 
inconsi stent . 

Data not li sted in Table 1 include those of Lebeau ( 14 )  for al l 
three gases in dieth�lether . As with the other early data of Lebeau , 
discussed elsewhere �n th�s volume , the va lues are considered too low and 
are re jected . Solubilities of propane and butane in dipentyl ether and 
acetoehenone of Gerrard ( 7 )  are classified as tentative as are the solu
b�lit�es of butane in benzyl alcohol . Finally, the solubilities of pro 
pane and bu tane i n  the var�ous esters o f  phosphoric acid o f  Lenoir et al . 
( 1 )  and of 2 -methy Zpropane in oropylene carbonate are classi fied as doubtful . 



376 Other Polar Solvents 

COHPONENTS : 
( 1 )  Propane ; c�H8 ; [ 7 4-9 8-6 ] 

Butane ; C H 1 [ 1 06-97-8 ] 
2-Methylp�opRne ; c4 H10 ; 
[ 7 5 -2 8-5 ]  

( 2 )  Polar solvents excluding water , 
alcohols and ni trogen-containing 
compounds 

CRITICAL EVALUATION : 

EVALUATOR : 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 
March , 1 9 8 4  

Figure 1 .  Solubi lities at 2 9 8 . 15 K versus heat of vaporization of gas at 
the normal boiling poin t .  
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Other Polar Solvents 

COHPONENTS : EVALUATOR : 

Walter Hayduk 
( 1 )  Propane : c 3H 8 :  [ 74-98-6]  

Butane: C4H 1 0 :  [ 106-97-8] 
2-Methylpropane : C4H 1 0 : 
[ 7 5-28-5] 

Department of Chemical Engineering 
University of Ottawa 

( 2 )  Poler solvents excluding water ,  
alcohols and nitrogen-containing 
compounds 

Ottawa , Canada KlN 984 
March , 1 9 8 4  

CRITICAL EVALUATION : 

It may be concluded that reliable data for solubilities of propane , 
bu tane and 2 -m e t hy lpropane are scarce . 

Table 1 .  Mole fraction solubility at 298 . 15 K and classi fication 

Solvent Propane Bu tane 2-Me t h y l propane Classification 

( a )  Dioctyl ether 0 . 1 38 ( 7 )  0 . 5 12 ( 7 )  0 . 33 1  ( 8 )  Tentative 
( b )  Ethyl hexyl 

0 . 15 1  0 . 26 1  sebacate ( 3 )  - Tentative 
( c )  Hexanoic acid ( 7 )  0 . 08 3 1  0 . 281 0 . 2 5 1  Tentative 
( d )  Phosphoric acid 

tripropyl 
ester ( 1 )  0 . 0763  0 . 248 - Doubtful 

e )  Ethoxybenzene ( 7 ) 0 . 038 1 0 . 21 1 - Tentative 
( f ) 2-Hydroxybenzoic 

acid, methyl 
0 . 03 0 1  ester ( 7 )  0 . 149 - Tentative 

( g )  D ioxane 0 . 0284 ( 9 ) 0 . 145 1 ( 7 )  - Tentative 
( h )  Ethanol ( 6 )  0 . 0228 0 . 08 1 5  0 . 05 1 2  -
( i )  Acetic 

anhydride ( 7 )  0 . 01 1 1  0 . 0421  - Tentative 
( j )  Acetone ( 1 0 1  1 1 )  0 . 0302 - - Tentative 
( k )  Furfural ( 1 2 )  0 . 03 2 1  - 0 . 0 3 2 1  Doubtful 
( 1 )  Acetic acid ( 13 )  0 . 0143 1 - - Tentative 
( m )  Propylene 

carbonate 0 . 0093 5 ( 3 )  - 0 . 01 5 1 ( 1 )  Doubtful 
( n )  Dimethyl 

sulfoxide ( 3 )  0 . 00538 - - Doubtful 

1 Extrapolated 

Re ferences 

1 .  Lenoir, J . -Y . ; Renault, P . ; Renon, H .  J .  Chern. Eng . Da ta 1 9 7 1 , 1 6 , 
340-342 . 

2 .  Hayduk, w . , Ed . So lub i l i ty Data Seri e s ,  Vo l .  9 ,  E thane Pergamon 
Press , Oxford , England 198 2 ,  195-199 . 

3 .  Carter , D . ; Esterson, G . L .  J .  Chern . Eng . Data 1 9 7 3 , 1 8 , 166-169 . 

4 .  Linford, R. G . ;  Hildebrand , J . H .  Trans . Far . Soc . 1 970 , 6 6 , 5 7 7-581 . 

5 .  F leury, D . ; Hayduk, w .  Can .  J.  Chern . Eng . 1 9 7 5 , 5 3 , 195-199 . 

6 .  Kretschmer , C . B . ; Wiebe, R.  J .  Am . Chern . Soc . 1 95 1 , 7 3 , 3778-3781 . 

7 ,  Gerrard , w. , J .  App Z .  Chern . Biotechno Z .  1 9 73 , 23 ,  1-1 7 . 
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B .  Gerrard, W.  Solubi l i ty of Gas e s  and Liquids , P lenum, New York, 1976 , 
Chapter 12 . 

9 .  Thomsen, E . S . ; Gjaldbaek, J . C .  Acta Chern . Scand . 1 963 , 1 7 , 1 34-138 . 



378 Other Polar Solvents 

COHPONENTS : 
( 1 )  Propane : c 3H8 : [74-98-6 ] 

Butane : c4H 1 0 : [ 106-97-8] 
2-Methylpropane :  C4H 1 0 : 
[ 7 5 -28-5] 

( 2 )  Polar solvents excluding water , 
alcohols and nitrogen-containing 
compounds 

CRITICAL EVALUATION : 

EVALUATOR : 

Walter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

10 . Hayduk, W. : Castaneda, R. Can . J. Chern . Eng . 1973 , 5 1 , 3 5 3-358 . 

11 . Rosenthal , w. Thes . faa . s a i . Univ . Strasbourg (Fran a e )  1 954 . 

12 . Ezheleva, A . E . : Z orin, A . D .  Tr . Khirn . K h irn . Te a h .  (Gorki i )  1 961 , 1 , 
37-40 . 

13 . Barton , J . R. : Hsu, c . c .  Chern . Eng .  Sai . 1972 , 2 7 ,  13 15-1323 . 

14 . Lebeau, P .  Cornp t .  Rend . 1905 , 1 4 0 , 1454-6, 1572 . 



COMPONENTS : 

( 1 )  Propane ; c 3H8 [ 7 4 -9 8 -6 ] 

( 2 )  Acetic acid ; c2H4o2 ; 
[ 6 4-19-7 ] 

VARIABLES : 
T/K = 2 9 4 . 6 5  

P /kPa = 1 0 1 . 32 5 

EXPERIMENTAL VALUES :  

Other Polar Solvents 

ORIGINAL MEASUREMENTS : 

Barton , J . R . ; Hsu , c . c .  
Chern . Eng . Sai . 19 72 , 2 ? , 
1315-1 32 3 .  

PREPARED BY : 

w .  Hayduk 

379 

T/K Ostwald Coe ffic ient 1 Bunsen Coefficient 1 

L/cm 3 cm- 1  a/cm 3 (STP ) cm- 3 atm- 1  
Mole fraction 2 

X 7  

2 1 . 5  294 . 6 5 6 . 35 

1 Calculated by compiler . 

2 Original data . 

5 . 86 0 . 0 1 5 0 6  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The solubility apparatus ( 1 )  
consisted o f  two glass bulbs of 
accurately measured volume , 
mounted together and immersed in 
a bath . The bulbs could be 
separately charged , interconnected , 
as wel l  as agitated when required . 
Vapor-saturated gas was charged to 
one bulb while deaerated solvent 
was charged to the other , comple
tely filling the bulb in each case . 
Saturated gas was stored above 
mercury in one leg of a manometer 
which served as a pres sure 
measuring device as we ll as a 
variable volume reservoir . 
Prec ision tubing was used in the 
manometer pe rmitting accurate 
determinations of gas volume . 
Deaeration was by distillation at 
total reflux . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source , purity , not given . 

2 .  Bake r .  Reagent grade . 
Specified purity 9 9 . 9 per 
cent . 

ESTIMATED ERROR: 
oT/K = 0 . 0 5 
o a/a = 0 . 0 05 ( authors ) 

REFERENCES : 

1 .  Barton , J . R. ; Hsu , c . c .  
J .  Chern.  Eng . Dat a ,  1 9 7 1 , 1 6 
9 3 .  



380 Other Polar Solvents 

COMPONENTS : ORIGINAL MEAS UREMENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 74-98-6 ] 

( 2 )  Sulfinylbi smethane , 
(Dimethylsulfoxide) ; 
[ 6 7-68 - 5 ]  

C H SO ; 
2 6 

Lenoir , J-Y . ; Renault ,  P . ; Renon , H.  

J. Chern . Eng . Da ta , 1 9 7 1 , 1 6 ,  3 4 0-2 

VARIABLES : PREPARED BY : 
T/K : 29 8 

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

T/K 

2 9 8  

Henry ' s  constant 
He H /atm ' 3 8 

186  

C .  L .  Young 

Mo le fraction at 1 atm* 
XC 3H 8 

0 . 0 0 5 3 8  

* calculated by compi ler assuming a linear function o f  Pc H vs  .:rc H , 
i . e . , .:rC H ( l atm) = l/HC H  3 8 3 8 

3 8 3 8 

AU XI LI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was he lium. The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
app lies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm . pres sure . There is also 
considerab le uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not al lowed for 
although its pos sible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 

purity 99 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample ; pur ity 9 9  mole per 
cent . 

ESTIMATED ERROR: 
oT/K = �0 . 1 ;  o H/atm = �6 % 

(�stimated by compiler ) .  

REFERENCES : 



Other Polar Solvents 381 

COMPONENTS : ORIGINAL MEASUREMENTS : 

{ 1 ) Propane ; C3H8 ; [ 74-9 8-6 ] Hayduk , W . ; Castaneda , R .  

( 2 )  2-Propanone ( ace tone ) ; c 3H6 0 ;  Ca n .  J .  Chern . Eng . 1 9 7 3 , 5 1 ' 
[ 6 7-64 -1 ]  353-3 5 8 .  

VARIABLES : PREPARED BY : 
T/K : 2 7 3 . 15-323 . 15 w .  Hayduk 

P/kPa :  101 . 3 2 5  

EXPERIMENTAL VALUES : 

T/K Ostwald Coefficient 1 Bunsen Coefficient 2 Mole Fraction 1 

L/cm 3 cm- 3 a/cm 3 ( STP ) cm- 3 atm- 1 1 0 4.-r 1 

2 7 3 . 15 17 . 3  17 . 3  5 32 ( 5 3 4 )  3 
29 8 . 15 10 . 0 9 9 . 2 4  302  ( 2 9 9 )  
323 . 15 6 . 3 3  5 . 3 5 1 8 3  ( 1 84 )  

1 Original data . 
2 Calculated by compi ler . 
3 The mole fraction solubility of the original data was used to determine 

the following equations for liG0 and ln x1 and table of smoothed values : 
liG 0/J mol- 1  = -RT ln x1 = 81 . 7 4 5  T - 156 76 

ln x1 = 1885 . 5/T - 9 . 8 3 2 2  
Std .  deviation for liG0 = 17 . 3  J mol- 1 ; Correlation coefficient = 0 . 9 999  

T/K liG0/J mol- 1 10 4x 1 T/K liG0/J mol- 1 10 4.-r 1 

2 7 3 . 15 6 6 5 2  534  3 0 3 . 15 9 10 5  2 7 0  
2 8 3 . 15 7 4 7 0  4 19 313 . 15 9 9 2 2  2 2 1  
29 3 . 15 8 2 87 334 3 2 3 . 15 10740  184  
2 9 8 . 15 8 6 9 6  2 9 9  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

A volumetric method using a glass 1 .  Matheson Co . Speci fied as 
apparatus was employed . Degassed instrument grade of minimum 
solvent contacted the gas while purity 99 . 5  per cent . 
flowing as a thin film ,  at a 
constant rate , through an absorption 2 .  Fisher . Certified minimum 
spiral into a solution bure t .  A purity 9 9 . 0  per cent . 
constant solvent flow was obtained 
by means of a calibrated syringe 
pump . The s olution at the end of 
the spiral was considered saturated.  
Dry gas was maintained at  atmosphe-
ric pressure in a gas bure t by ESTIMATED ERROR: 
mechanically rai sing the mercury 6T/K = 0 . 1  level in the buret at an adj ustable 
rate . The solubility was calculated 6x 1 !x1 = 0 . 01 
from the constant slope of volume 
of gas di ssolved and volume of REFERENCES : solvent inj ected.  

Degassing was accompli shed using a 1 .  Clever , H . L . ; Battino , R . ; 
two stage vacuum process described Saylor , J . H . ; Gross , P . M .  
by C lever et al . ( 1 )  • J .  Phy s .  Chern . 1 9 71 , 6 1 ' 

107 8 . 



382 Other Polar Solvents 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane ; c 3H8 ; [ 74 -9 8 -6 ] Rosenthal , W .  

( 2 )  2 -Propanone ( acetone ) ;  c 3H60 ;  
[ 6 7 -64-1 ] 

The s . fa a .  s a i .  Un iv . Stra s b ourg 
(Franae ) 1 9 54 . 

VARIABLES : 
T/K : 293 . 15 

P/kPa :  101 . 3 2 5  

EXPERIMENTAL VALUES : 

PREPARED BY : 

w .  Hayduk 

T/K Ostwald Coe fficient 1 

L/cm3 cl!l- 3  
Bunsen Coe fficient2 

a/cm3 ( STP ) cm- 3 atm- 1  
Mole Fraction � 

2 9 3 . 15 11 . 76 

10riginal data . 

2Calculated by compile r .  

10 . 91 0 . 0 3 5 26 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The solvent was charged into an 
evacuated cell after degassing , and 
the mass of solvent was determined 
by weight .  Gas was introduced into 
the cell from a measuring burette in 
which the gas was stored over mer
cury . The cell was agitated while 
the gas pressure was maintained by 
adjusting the gas volume . The 
Ostwald coefficient was determined 
from the mass of solvent and volume 
of gas used . Solubilities were 
measured at pressures above and 
be low atl!lospheric . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 

2 .  Research grade . Purity not 
given . Dried and distilled . 

ESTIMATED ERROR: 
6 T/K = 0 . 2  
oP/kPa = 0 . 1  
ox1 !x1 = o . o2 

REFERENCES : 



Other Polar Solvents 

COMPONENTS : 

( 1 ) Propane; C 3 H a ; [ 7 4 - 9 8 - 6 ]  
( 2 )  Acetic acid anhydride ; C 4 H G O s ; 

[ 108-24-7 ]  

VARIABLES : 
T/K : 2 6 8 . 2 -2 9 3 . 2  

P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J .  A pp Z .  Ch em . Bio teahno Z .  

1973 , 2 3 ,  1-17 . 

PREPARED BY : 

C .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

2 6 8 . 2  
2 7 3 . 2  
2 7 8 . 2  
2 83 . 2  
2 9 3 . 2 

Mole ratio 

0 . 02 8 3  
0 . 0 2 3 8  
0 . 02 0 3  
0 . 01 6 6  
0 . 0 1 30 

# calculated by compiler 

Mole fraction of propane# 

0 . 02 7 5  
0 . 0 2 32 
0 . 0 1 9 9  
0 . 01 6 3  
0 . 0128  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured us ing 
a manometer assembly .  The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard,  re f .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 
o T/K = ± 0 . 1 ; ox/x = ± 3 %  
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard , W.  
J .  App Z .  Ch e m .  Bio te ahno Z .  

1972 , 2 2 , 6 2 3 . 
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384 Other Polar Solvents 

COMPONENTS : 

( 1 )  Propane ; c3H8 ; [ 7 4 -9 8-6 ] 

( 2 )  1 , 4 -Dioxane ; c4H8o2 ; 
[ 1 2 3 -9 1 -1 ] 

VARIABLES : 
T/K : 2 9 8 . 1 5 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Thomsen , E . S . ; Gjaldbaek , J . C .  
A a t a  Chern . Saand. 1 9 6 3 , 1 7 ,  
1 3 4 -1 3 8 . 

PREPARED BY : 

E . S .  Thomsen , W .  Hayduk 

T/K Ostwald Coe fficient z 
£/crn3 crn- 3 

Bunsen Coefficient 1 

a/ern (STP ) crn- 3 atrn- 1  
Mole Fraction 2 

2 9 8 . 15 8 . 21 7 . 4 8  0 . 02 8 4  

1 0riginal data . 

2Calculated by compiler s using the real gas molar volume . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The method uti lizes a combined glass 
manometer and bulb enclosed in an 
air thermostat which is shaken until 
equi librium is establi shed . Hercury 
is used for calibrating the 
volumes and as the confining liquid . 
Detai ls in reference 1 .  

The absorbed gas volume is calcu
lated from the initial dry gas , and 
final solvent vapor-saturated 
gas volume . The amount of 
solvent is determined by measuring 
the mass of mercury displaced . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phil lips Petroleum Co . 
Specified as research grade 
and C£ analysis indicated 0 . 1  
per cent air and 0 . 0 3 per 
cent ethane impuritie s . 

2 .  British Drug House , Analar 
grade . Fractionated over 
sodium . 

ESTIMATED ERROR: 
6T/K = 0 . 0 5 
6x1 !x1 = 0 . 0 15 

REFERENCES : 

1 .  Gj aldbaek , J . C .  
A a t a  Chern . Saand . 19 5 2 ,  6 ,  
6 2 3 . 



COMPONENTS : 

( 1 )  Propane � c3H8 � [ 74-9 8-6 ] 

Other Polar Solvents 

ORIGINAL MEASUREMENTS : 

Lenoir , J . -Y . � Renault , P . � 
Renon , H .  
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( 2 )  4-Methyl-1 , 3-dioxolan-2 -one , 
(Propylene carbonate ) �  c4H6o3 ; 
[ 108-32-7 ] 

J .  Chern . Eng . Data 1 9 7 1 , 1 6 ,  34 0-2 . 

VARIABLES : PREPARED BY : 
T/K : 298-343  

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

T/K 

2 9 8  

3 2 3  

3 4 3  

Henry ' s  constant 
He H /atm 

3 8 

1 0 7  

1 3 5  

150  

C . L .  Young 

Mole fraction at 1 atm* 
X C 3H8 

0 . 0 0 9 3 5  

0 . 0 0 7 4 1  

0 . 00 6 6 7  

* Calculated b y  compiler as suming a linear function o f  p vs xc H , 
i . e . , xC H ( 1  atm) = 1/HC H 

C 3H8 3 8 
3 8 3 8 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A conventional gas-liquid 
chromatographic unit fitted with 
a thermal conductivity detector 
was used . The carrier gas was 
helium.  The value of Henry ' s  
law constant was calculated 
from the retention time . The 
value applies to very low partial 
pre ssure s of gas and there may be 
a substantial di fference from 
that measured at 1 atm . pressure . 
There i s  also considerable 
uncertainty in the value of 
Henry ' s  constant since surface 
absorption was not allowed for 
although its possible exi stence 
was noted . 

SOURCE AND PURITY OF MATERIALS : 

1 .  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent . 

2 .  Touzart and Matignon or 
Serlabo sample ; pur�ty 9 9  mole 
per cent . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  oH/atm = ± 6 %  
(estimated b y  compiler) . 

REFERENCES : 



386 Other Polar Solvents 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane : c 3 H 8 : [74-98-6 ]  Lebeau , P .  

( 2 )  Water, Benzene, Ethanol , 
Diethylether, Chloroform, 
Turpentine 

Comp t .  Rend . 1905 , 1 40,  1454-6 and 
1 5 7 2 . 

VARIABLES : 

T/K = 290 . 8  - 294 . 8  
p /kPa = 100 . 4  - 100 . 9  

Bu Z Z.. Soc . Chim . [ .3 ]  1905,  .3 .3 , 
1137-9 .  

PREPARED BY : 

H .  L. Clever 

EXPERIMENTAL VALUES : 

Temperature Pressurea 

t j • c  T /K p /mmHg 

Water; H 2 0:  [ 7 7 3 2-18-5 ]  

17 . 8  291 . 0  
Benzene: C 6H 60: 
21 . 5  294 . 7  
Ethanol :  C 2H 60 :  
16 . 6  290 . 8  

753  
[ 7 1-43-2 ]  

7 5 7  
[ 64- 17-5 ]  

754 

Solubi l ity 
Volume propane/100 Volumes 

S olvent 

6 . 5  

1452 

790 

1 , 1 ' -0xybisethane or diethylether: C 4H 1 0o :  [ 6 0-29-7 ]  
16 . 6  290 . 8  757  926  
Chloroform or trich loromethane: CHC1 3 : [ 6 7 -66-3 ]  
21 . 6  294 . 8  757  1299 
O il of turpentine 
17 . 7  290 . 9  7 5 7  1 5 8 7  

a Not clear whether this is total pressure or propane 
partial pressure . It is probably total pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Details not given . 

The data are reported in both 
papers . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane . Prepared by author 
from care fully purified 
propyl iodide by reaction 
with sodium in liquid ammonia . 
Melting pointj•c  = -195 
Boiling point j • c  = -44 . 5  
Critical temperature j • c  = 102 . 

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES :  



Other Polar Solvents 

COMPONENTS : 

( 1 )  Propane : c3H8 : [ 74-98-6 ] 

( � ) 2-Furancarboxaldehyde 
( furfural ) ;  c5H4o2 ; [ 9 8-0 1-1 ] 

VARIABLES :  
T/K : 30 3 . 15-3 4 3 . 1 5 

P/kPa : 10 1 . 3 2 5  and above 

EXPERIMENTAL VALUES : 

T/K 

303 . 15 
313 . 15 
3 2 3 . 15 
3 3 3 . 15 
3 4 3 . 15 

Ostwald Coefficient2 
L/cm 3cm- 3 

7 . 89 
7 . 70 
7 . 4 1  
5 . 7 4 
4 . 9 2  

ORIGINAL MEASUREMENTS : 

Ezheleva , A . E . ; Zorin , A . D .  
Tr . Khim . Khim . Tea h . ( Gorkii)  
1 9 6 1 , 1 ,  3 7-40 . 

PREPARED BY : 
W .  Hayduk 

Bunsen Coefficient2 
a/cm 3 ( STP ) cm- 3 atm- 1 

7 . 0 7 
6 . 6 6 
6 . 21 
4 . 66 
3 . 88 

Mole Fraction 1 
xl 

0 . 0 2 6 2 ( 0 . 0 2 6 2 )  3 
0 . 0 250 ( 0 . 0 2 5 2 )  
0 . 0 2 3 6 ( 0 . 0 226 ) 
0 . 0 180 ( 0 . 0 189 ) 
0 . 0 1 5 2 ( 0 . 0 149 ) 

1 0riginal data given as the inverse of Henry ' s  constant which is 
equivalent to mole fraction at a gas partial pressure of 101 . 3 25  kPa .  

2 0stwald and Bunsen coefficients calculated by compiler using authors ' 
assumption that solvent is non-volatile . 

3From equation of smoothed data : 

l n  x1 = 5 20 . 0 2  - 7 7 . 9 78  ln T - 2 3 6 6 9/T 

Correlation coefficient = 0 . 9 88 9  

METHOD/APPARATUS/PROCEDURE : 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given.  

387 

The apparatus consisted of a two
chamber , rocking device with sepa
rate gas and liquid chambers j oined 
by two tubes and microvalves .  The 
gas chamber was equipped with a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microvalves and 
by rocking . The solubi lity was 
calculated from a knowledge of the 
volume of the solvent charged , and 
the initial and final gas pressures . 

Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

The solvent was considered non
volatile and the gas pressure was 
considered to be the total pressure . 

2 .  Source and purity not given . 
Refrac tive index measured : 

20 n0 
= 1 . 5 3 0 5  

ESTIMATED ERROR: 

o T/K = 0 . 05 
oxl/xl = 0 . 05 
(estimated by compiler) 

REFERENCES : 



388 Other Polar Solvents 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane � c 3H8 � [ 7 4-9 8-6 ] 

( 2 )  Oxybi spropanol , (dipropylene 
glycol) � c6H14o3 � [ 2 5 26 5 -71-8 ] 

Lenoir , J . -Y . �  Renault , P . � 
Renon , H .  

J .  Chern . Eng . Da ta 1 9 7 1 ,  1 6 ,  340-2 . 

VARIABLES : PREPARED BY : 
T/K : 2 9 8- 3 4 3  

P/kPa :  1 0 1 . 3  C . L .  Young 

EXPERIMENTAL VALUES: 

T/K Henry ' s  constant 
He H /atm 

3 8 

Mole fraction at 1 atm* 
X C 3H8 

2 9 8  7 1 . 5  0 . 01 4 0  

3 2 3  8 5 . 0  0 .  0 1 1 8  

3 4 3  119  0 . 0 0 8 4 0  

* Calculated by compiler assuming a linear function o f  p vs x 
i . e . , XC H ( 1  atm) = 1/HC H 

C3H8 C 3H8 
3 8 3 8 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A conventional gas-liquid 
chromatographic unit fitted with 
a thermal conductivity detector 
was used . The carrier gas was 
helium. The value of Henry ' s  
law constant was calculated 
from the retention time . The 
value applies to very low partial 
pressures of gas and there may be 
a substantial difference from 
that measured at 1 atm. pressure . 
There is also considerable 
uncertainty in the value of 
Henry ' s  constant since surface 
adsorption was not al lowed for 
although its possible existence 
was noted . 

SOURCE AND PURITY OF MATERIALS : 

1 .  L ' Air Liquide sample ; minimum 
purity 9 9 . 9  mole per cent.  

2 .  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole 
per cent . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  oH/atm = ± 6 %  
( estimated b y  compiler) 

REFERENCES : 



Other Polar Solvents 

COMPONENTS : 

{ 1 )  Propane ; C 3 H e ;  [ 7 4- 9 8 - 6 ] 

{2 ) Hexanoic acid; C s H 1 2 02 ; 
[ 142-62- 1 ]  

VARIABLES : 

T/K : 2 7 3 . 2-29 3 . 2  
P/kPa : 101 . 3 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

GP.rrard , w.  

J .  App Z .  Chern . Bi oteahno Z . 
197 3 ,  2 3 , 1-17 . 

PREPARED BY : 

C .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

2 73 . 2  
2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

0 . 14 3  
0 . 12 7  
0 . 115 
0 . 0 9 9  

# Calculated b y  compiler . 

Mole fraction of propane* 

0 . 12 5  
0 . 11 3  
0 . 10 3  
0 . 09 0  

AUXIL IARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total  pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing. The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" al l  compounds were purified 
by conventional procedures " . 

ESTI MATED ERROR: 
oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , w .  

J .  App Z .  Chern. Bioteahno Z .  
19 72 , 2 2 , 6 2 3 .  
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390 Other Polar Solvents 

COMPONENTS : 

( 1) Propane ; C 3 H 8 ;  [ 74-9 8-6 ] 
( 2 ) 2-Hydroxybenzoic acid, methyl 

ester ; C a H a0 3 ; 
[ 11 9 - 3 6- 8 ]  

VARIABLES : 

T/K : 
P/kPa : 

2 6 8 . 2-29 3 . 2  
101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W.  
J .  App t .  Chem.  Bio teahno t .  

1 9 7 3 , 2 3 ,  1-17 . 

P REPARED BY : 

c .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

26 8 . 2  
2 7 3 . 2  
2 7 8 . 2  
2 8 3 . 2 
29 3 . 2  

# 

Mole ratio 

0 . 06 4 7  
0 . 0 5 5 6  
0 . 04 84 
0 . 0 4 2 8  
0 . 0 3 6 0  

Calculated b y  compile r .  

Mole fraction of propane# 

0 . 0 6 0 8  
0 . 0 5 2 7  
0 . 04 6 2  
0 . 0 4 10 
0 . 0 347  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K. The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERI ALS : 

No details given except that 
"all compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard, W .  
J .  App t .  Chem. Bio teahno t .  

1972 , 2 2 , 62 3 .  



Other Polar So lvents 

COMPONENTS : 

{ 1 )  Propane ; C 3 H e ; [ 7 4-9 8-6 ] 
{ 2 ) Ethoxybenzene ; C e H 1 o O ; 

[ 10 3- 7 3 - 1 ]  

VARIABLES :  
T/K : 2 6 8 . 2-2 9 3 . 2  

P/kPa :  10 1 . 3 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard,  W.  
J. A pp Z .  Ch ern . B i o te ahno Z .  

19 7 3 ,  2 3 ,  1-17 . 

PREPARED BY : 
C .  L .  Young 

Total pressure = 101 . 3  kPa 

T/K 

2 6 8 . 2  
2 7 3 . 2  
2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

0 . 112 
0 . 0 9 5 0  
0 . 0 8 10 
0 . 0 6 3 5  
0 . 04 6 8  

#Calculated by compile r .  

Mole fraction of propane # 

0 . 1007  
0 . 0 8 6 8  
0 . 0 7 4 9  
0 . 0 5 9 7  
0 . 0 4 4 7  

AUXILIARY INFORMATION 

METHOD /APPARATUS / PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
des cribed by Gerrard , ref . { 1 ) . 

SOURCE AND PURITY OF MATE RIALS : 

No details given except that 
"all compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ;  ox/x = ± 3% 
{estimated by compiler ) .  

REFERENCES :  

1 .  Gerrard , W. 
J. App Z .  Ch ern . B i o te ahno Z .  

1972 , 2 2 , 6 2 3 . 
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392 Other Polar Solvents 

COMPONENTS : 

( l ) Propane ; C 3 H8 ; [ 74 - 9 8- 6 ]  

( 2 ) Esters o f  phosphoric acid 

VARIABLES : 
T/K : 2 9 8 . 2 - 34 3 . 2  

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

T/K 

Pho sphoric 

32 5 . 2  

Phosphoric 

3 2 5 . 2  

Henry ' s  constant 
He H /atm 

3 8 

acid , trimethyl 

1 14 

acid , triethyl 

37 . 2  

ORIGINAL MEASUREMENTS : 

Lenoir , J-Y . ; Renault,  P . ; Renon , H .  

J .  Chem . Eng . Da ta 1971 , 1 6 ,  3 4 0-2 

PREPARED BY : 

C .  L .  Young 

Hole fraction at 1 atm* 
XC 3H 8 

ester ; C 3 H 9 04P ;  [ 5 12 - 4 6 - 1 ]  

0 . 0 0 8 7 7  

e ster ; C6 H l 5
04 P ;  [ 7 8- 4 0 - 0 ]  

0 . 0 2 6 9  

Phosphoric acid , tripropyl ester ; C9 H2 1 04 P ;  [ 5 13-0 8 - 6 ]  

2 9 8 . 2  
3 2 3 . 2  
3 4 3 . 2  

13 . 1  
2 0 . 2  
28 . 2  

0 . 0 7 6 3  
0 . 0 4 9 5  
0 . 0355  

Phosphoric acid,  tributyl ester ; C 1 2 H2 704 P ;  [ 126-73-8 ] 
3 25 . 2  15 . 1  0 . 0662  

Phosphoric acid, tri ( 2 -methyl propyl) ester ; C 1 2 H2 704 P ;  ( 126-71- 6 ]  

325 . 2  14 . 4  0 . 06 9 4  

* Calculated by compiler assuming a linear function of Pc H vs xc H , 
i . e . , xc H ( 1  atm) = 1/Hc H 3 8 3 8 

3 8 3 8 

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas- liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium.  The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
app lies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm . pres sure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not al lowed for 
although its pos sible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample ; minimum 

purity 99 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Ser labo sample ; purity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

oT/K = �0 . 1 ;  o H/atm = �6 % 
(estimated by compiler ) .  

REFERENCES : 



Other Polar Solvents 

COMPONENTS : 

( 1 )  Propane ; C 3 H 8 ; [ 74-9 8-6 ] 

( 2 ) 1 , 1 ' -0xybispentane (dipentyl 
ether) ; C 1 o H2 20;  
[ 6 93-65-2 ] 
1 , 1 '  -Oxybisoctane (dioctyl ether ); 
c 1 6 H3 4 0;  [ 6 2 9 - 8 2 - 3 1  

VARIABLES :  
T/K : 

P/kPa : 
26 8 . 2 - 2 9 8 . 2  
10 1 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J .  App l .  Che m .  B i o teah n o l .  

19 7 3 ,  2 3 ,  1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K Mole ratio Mole fraction of propane # 

dipentyl ether 

2 6 8 . 2  0 . 41 1  0 . 2 9 1  

dioctyl ether 

2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 9 8 . 2  

0 . 32 2  
0 . 2 4 0  
0 . 18 2  
0 . 16 0  

# calculated by compiler. 

0 . 2 4 4  
0 . 19 4  
0 . 1 5 4  
0 . 138  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly .  The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURI TY OF MATE RIALS : 

No details given except that 
"all compounds were purified by 
conventional procedures " .  

ESTIMATED ERROR: 
o T/K = ±0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) . 

REFERENCES : 

1 .  Gerrard , W .  

J .  App l .  Ch e m .  B i o teahno l .  

1972 ' 2 2 '  6 2 3 .  
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394 Other Polar Solvents 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( l )  Propane � c3H8 � [ 74 - 9 8-6 ] 

( 2 )  Decanedioic acid , bis ( 2-ethyl
hexyl)  ester ( di-2 -ethylhexyl 
sebacate ) �  c26H5 0o4 � [ 122-6 2-3 ] 

VARIABLES :  
T/K : 32 8 . 1 5 

P/kPa : 101 . 3 2 5  

EXPERIMENTAL VALUES : 

Carter , D . � Esterson , G . L .  
J .  Chern . Eng .  Da ta 1 9 73 , 1 8 ,  
1 6 6 - 16 9 .  

PREPARED BY : 

w .  Hayduk 

T/K Modified Henry ' s  Ostwald Bunsen Mole Method 
constant 1 , h/ Coefficient2 Coefficient2 cx/ Fraction 2 

32 8 . 1 5 
32 8 . 15 

(mol em- 3 )q (mol em- 3 lJ:1 L/cm 3 crn- 3 

0 . 18 2  
0 . 19 6  

5 . 5 0 
5 . 10 

cm 3 ( STP ) cm- 3 

4 . 5 8  
4 . 25  

/:r:1 

0 . 0 8 9 0  A 
0 . 0 8 3 2  B 

10riginal data listed as a modified Henry ' s  constant , h .  

2Calculated by compiler assuming Henry ' s  law and ideal gas law apply . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Two different methods were used : 
method A ,  chromatographic , and 
method B ,  liquid saturation . 

A .  A chromatography column contai
ning a known amount of solvent was 
installed in an oven . Helium was 
used as a carrier gas . Pulses of 
solute gas and argon were consecuti
vely injected into the gas stream . 
The solubi lity was determined from 
the total retention times . The 
solubi lities were determined at 
effectively very low partial pres
sures and hence linear extrapolation 
to atmospheric pressure is subJect 
to error . 

B .  The increase in mass of the 
solvent exposed to moderate pressures 
of gas was measured . Detai ls not 
given . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Purity not 
speci fied . 

2 .  Consolidated Electrodynamics 
Corp . Purity not specified . 

ESTIMATED ERROR: 
A .  o h/h = o . 1 0 
B .  oh/h = 0 . 0 3 (by compiler) 

REFERENCES : 



Other Polar Solvents 

COMPONENTS : 

( 1 )  Butane ; c4 H10 ; [ 1 0 6 -9 7 -8 ] 

ORIGINAL MEASUREMENTS : 

Lenoi r ,  J . -Y . ; Renault ,  P . ;  
Renon , H .  
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( 2 )  Oxybispropanol , (Dipropylene 
glycol ; c4H14o3 ; [ 2 526 5-71-8 ] J. Ch ern . Eng .  Data 1 9 7 1 , 1 6 ,  34 0-2 . 

VARIABLES : 
T /K : 2 9 8 - 3 4 3  

P/kPa :  101 . 3  

EXPERIMENTAL VALUES : 

PREPARED BY : 

C . L .  Young 

T/K Henry ' s  constant 
He H /atm 

4 10  

Mole fraction at 1 atm* 
J: C4H10 

298  

3 2 3  

3 4 3  

2 3 . 0  

30 . 7  

37 . 4  

0 . 04 3 5  

0 . 0326  

0 . 02 6 7  

* Calculated by compiler as suming a linear function of p vs xc , . ( 1  ) 1/ C 4H10 4H10 � . e . ' xc H atm = He H 4 1 0  4 10  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE: 

A conventional gas-liquid 
chromatographic unit fitted with 
a thermal conductivity detector 
was used . The carrier gas was 
helium. The value of Henry ' s  
law constant was calcula�ed from 
the retention time . The value 
applies to very low partial 
pres sure s of gas and there may be 
a substantial di fference from 
that measured at 1 atm . pressure . 
There i s  also considerable 
uncertainty in the value of 
Henry ' s  constant since surf�ce 
adsorption was not al lowed for 
although its possible existence 
was noted . 

PB-N 

SOURCE AND PURITY OF MATERIALS : 

1 .  L ' Air Liquide sample ; m�n�mum 
purity 99 . 9  mole per cent . 

2 .  Touzart and Matignon or 
Serlabo sample ; purity 9 9  mole 
per cent . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  oH/atm = ± 6 %  
(estimated by compiler) . 

REFERENCES : 



396 Other Polar Solvents 

COMPONENTS : 

( 1 )  Butane ; C 4 H 1 0 ;  [ 106-97- 8 ]  

(2 ) 1 , 4-Dioxane ; C 4 H a 02 ; 

[ 12 3- 9 1- 1 ]  

VARIABLES : 
T/K : 

P/kPa : 
2 83 . 2 , 2 9 3 . 2  
101 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEAS UREMENTS : 

Gerrard,  W .  

J .  A pp Z .  Che rn .  B i o techno Z .  

1 9 7 3 , 2 3 ,  1-17 . 

P REPARED BY : 

C .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

2 8 3 . 2  
2 93 . 2  

Mole ratio 

0 . 4 0 6  
0 . 2 0 

# Calculated by compiler . 

Mole fraction of butane# 

0 . 2 8 9  
0 . 16 7  

AUXI LI ARY IN FORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at 
a total pressure measured using a 
manometer assembly . The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified by 
conventional procedures" . 

ESTIMATED ERROR: 

o T/K = ±O . l ; o�/� = ± 3 %  
( estimated b y  compiler ) .  

REFERENCES : 

1 .  Gerrard , W .  

J .  App Z .  Chern. B i o techno Z .  

19 72 , 2 2 ,  6 2 3 . 



Other Polar Solvents 

COMPONENTS : 
( 1 )  Butane : C 4 H 1 0 : [ 106-97- 8 ]  

( 2 )  Acetic acid anhydride : C4 H 5 0 3 : 
[ 108-24-7 ) 

VARIABLES : 
T/K : 2 7 8 . 2-2 9 3 . 2  

P/kPa : 10 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Gerrard , W.  

J .  App Z .  Che m .  Bio teahno Z .  

1973 , 2 3 ,  1-17 . 

PREPARED BY : 

c .  L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

0 . 12 3  
0 . 0 8 6  
0 . 0 5 2 5  

# Calculated by compiler. 

Mole fraction of butane # 

0 . 11 0  
0 . 0 7 9  
0 . 0 4 9 9  

AUXI LIARY I NFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at 
a total pressure measured using a 
manometer assembly . The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
control led to within 0 . 2  K. The 
apparatus and procedure are 
described by Gerrard , ref .  ( 1 ) . 

SOURCE AND PURITY OF MATERI ALS : 

No details given except that 
" all compounds were purified by 
conventional procedures" . 

ESTIMATED ERROR: 
oT/K = ± 0 . 1 :  ox/x = ± 3 %  
(estimated by compiler ) .  

REFERENCES : 
1 .  Gerrard , W.  

J .  Ap p Z .  Chem.  Bio teahno Z .  

1972 , 2 2 ,  6 2 3 . 

397 



398 Other Polar So lvents 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Butane : c4H 1 0 : [ 106-97-8]  Lebeau , P .  

( 2 )  Water: H 20: [ 7 732-18- 5 ]  Bu Z Z .  Aaad . Roy . Be Zg . 1908,  300-4 . 
Ethanol : c2H60:  [64-17-5 ] 
Diethy lether :  c 4H 1 0o: [ 60-29-7]  
Chloroform; CHC1 3 ; [ 6 7-66- 3 ]  

VARIABLES : 

T/K = 290,  291 
p/kPa = 102 . 9  - 104 . 8  

PREPARED BY : 

H. L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Pressure a Solubi lity 
Volume Butane/Volume Solvent 

t / " C  T /K p /mmHg 
--- ---

Water 

17 290 772 0 . 1 5 

Ethanol 

17 290 775 18 . 83 

Diethylether or 1 ' 1 ' -oxybisethane 

18 291 773 29 . 8  

Chloroform or trichloromethane 

17 290 786 32 . 5  

a Not cl ear whether this is total pressure or butane 
partial pres sure . It is probably the total pres sure . 

METHOD/APPARATUS/PROCEDURE : 
Details not given . 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Butane . Prepared by author by 

the reaction of sodium in 
liquid ammonia on butyl iodide . 
The normal boiling point is 
0 . 5  • c ,  and the critical tempe
rature is 151-2 •c . 

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 



Other Polar Solvents 

COMPONENTS : ORIGINAL MEASUREMENTS : 

[ 10 6 - 9 7 - 8 ]  Gerrard , W .  

J .  App Z .  Che m .  B i o t e ahno Z .  

[ 14 2 - 6 2 - 1 ]  19 7 3 ,  2 3 , 1-17 . 

VARIABLES : PREPARED BY : 
T/K : 2 7 8 . 2 -29 8 . 2  

P/kPa : 101 . 3  c .  L .  Young 

EXPERIMENTAL VALUES : 

Total pressure = 10 1 . 3  kPa 

T/K 

2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 9 8 . 2  

Mole ratio 

1 .  8 0  
1 .  0 0  
0 . 4 9 5  
0 . 39 0  

# Calculated b y  compiler . 

Mole fraction of butane# 

0 . 6 4 3  
0 . 50 0  
0 . 3 3 1  
0 . 2 8 1  

AUXI LI ARY INFORMAT ION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured us ing 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures " . 

ESTIMATED ERROR: 
oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard , W .  

J.  App Z .  Chem . Bio teahno Z .  

1972 , 2 2 ,  6 2 3 .  
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400 Other Pola r So lvents 

COMPONENTS : 

( 1 )  Butane : C 4H 1 o : [ 10 6 - 9 7- 8 ]  
( 2) Ethoxybenzene : C a H 1  0 0 :  [ 103-73- 1 ]  
o r  Benzenemethanol ( B e n zy Z a Zaoh o Z ) : 

C 7 H a O :  [ 100-51-6 ] 
or 1-Phenylethanone (Aae tophenone ) :  

C a H a O :  [ 9 8- 8 6 - 2 ] 

VARIABLES :  
T/K : 

P/kPa : 
278 . 2-29 3 . 2  
101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  

J .  App Z .  Chern . B i o te ahno Z .  

1 9 7 3 , 2 3 ,  1 -17 . 

PREPARED BY : 
c . L .  Young 

Total pressure = 1 0 1 . 3  kPa 

T/K Mole ratio Mole fraction of butane # 

Ethoxybenzene : C a H t o O :  [ 10 3 - 7 3- 1 ] 
2 7 8 . 2  3 . 35 0 .  770 
2 8 3 . 2  0 . 9 4 1  0 . 4 8 5  
2 9 3 . 2  0 . 4 10 0 . 2 9 1  

Benzenemethanol : C 1 H a O :  [ 10 0 - 5 1- 6 ]  

2 7 8 . 2  0 . 2 1 4  0 . 1 7 6  
2 8 3 . 2 0 . 111  0 . 0 9 9 9  
2 9 3 . 2  0 . 07 3  0 . 0680  

1-Phenylethanon e :  C a H a O : [ 9 8-8 6-2 ] 
2 9 3 . 2  0 . 16 4  0 . 14 1  

# Calculated by compiler . 

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K. The 
apparatus and procedure are 
described by Gerrard , re f .  ( 1 ) . 

SOURCE AND PURI TY OF MATE RIALS : 

No details given except that 
"all compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 
o T/K = ±0 . 1 :  ox/x = ± 3 %  
(estimated b y  compiler ) .  

REFERENCES : 

1 .  Gerrard , W. 

J. App Z . Chern. Bio te ahno Z .  

1 9 72 , 2 2 ,  6 2 3 .  



Other Polar Solvents 

COMPONENTS : 

( 1) Butane ;  C � H1 0 ; [ 106-97-8 ] 
( 2 ) 2-Hydroxybenzoic acid , methyl 

ester; C a H 8 0 3 ; [ 11 9 - 36 - 8 ]  

VARIABLES :  
T/K : 2 7 8 . 2-2 9 8 . 2  

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , W .  
J .  App Z .  Ch ern . B i o te ahno Z .  

19 7 3 ,  2 3 ,  1-17 . 

PREPARED BY : 
c . L .  Young 

Total pressure = 10 1 . 3  kPa 

T/K 

2 78 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 9 8 . 2  

Mole ratio 

0 . 5 8 2  
0 . 370  
0 . 2 1 5  
0 . 1 75  

# Calculated by compiler . 

Mole fraction of butane# 

0 . 3 68  
0 . 2 7 0  
0 . 177  
0 . 14 9  

AUXI LIARY IN FORMATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubb ler tube 
at a total pres sure measured using 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard,  ref . ( 1 ) . 

SOURCE AND PURITY OF MATE RIALS : 

No details given except that 
" all compounds were purified 
by conventional procedures" . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) • 

REFERENCES : 

1 .  Gerrard , w. 

J. App Z .  Chern . Bio te ahno Z .  

1972 , 2 2 ,  6 2 3 .  
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402 Other Polar Solvents 

COMPONENTS : 

(1 )  Butane : C4H 1 0 : [ 106-97-8]  

( 2 )  Esters of pho sphoric acid 

VARIABLES : 
T/K : 2 9 8 . 2 -3 4 3 . 2  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Lenoir , J-Y . : Renault, P . : Renon , H .  

J .  Chem . Eng .  Da ta , 1 9 7 1 ,  1 6 ,  340-2 

PREPARED BY : 

c .  L .  Young 

T/K Henry ' s  constant 
He H /atm 

4 1 0 

Mole fraction at 1 atm* 
X C4 H 1 o 

Phosphoric acid , trimethy1 ester : C 3H9 04P :  [ 512-56- 1 ]  

3 2 5 . 2  49 . 6  0 . 0 2 0 2  

Phosphoric a cid , triethy1 ester : C 6 H 1 5
0 4P :  [ 7 8-40-0]  

325 . 2  14 . 2  0 . 0 7 0 4  

Phosphoric acid,  tripropyl ester : C9H 2 1 04 P :  [ 51 3 - 0 8 - 6 ]  

2 9 8 . 2  4 . 0 4 0 . 2 4 8  
3 2 3 . 2  7 . 1 9 0 . 1 3 9  
3 4 3 . 2  1 0 . 6  0 . 0 9 4 3  

Phosphoric acid, tributyl ester : C 1 2 H2 704 P :  [ 12 6 - 7 3 - 8 ]  

325 . 2  6 . 10 0 . 16 4  

Phosphoric acid , tri ( 2 -methylpropyl )  ester : C 1 2 H2 704 P :  [ 12 6 - 7 1- 6 ]  

325 . 2  5 . 4 4  0 . 18 4  

* Calculated by compiler assuming a linear function of p vs x , 
i . e . , xC H ( 1  atm) = l/HC H 

C 4 H 1 o C4 H l o 
4 1 0 4 1 0 

AUXILIARY INFO RMATION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
dif ference from that measured at 
1 atm . pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its possible existence was 
noted . 

SOURCE AND PURITY OF MATERI ALS : 
( 1 )  L ' Air Liquide sample ; minimum 

purity 9 9 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Ser labo sample ; purity 99 mole per 
cent . 

ESTIMATED ERROR: 
oT/K = �0 . 1 : o H/atm = �6 % 

(estimated by compiler ) .  

REFERENCES : 



Other Polar Solvents 

COMPONENTS : 

( 1 ) Butane;  C 4 H 1 0 ; [ 106-9 7-8 ] 

( 2 ) 1 , 1 ' -0xybispentane (dipentyl 
ether ) ; C 1 o H 2 2 0;  

[ 6 9 3- 6 5 - 2 ] 

VARIABLES : 
T/K : 

P/kPa : 

278 . 2 - 2 9 3 . 2  

101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w. 

J. App Z .  Che rn .  B i o te ahno Z .  

19 7 3 ,  2J , 1-17 . 

P REPARED BY : 
C .  L .  Young 

Total pres sure = 10 1 . 3  kPa 

T/K 

2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  

Mole ratio 

4 . 9 1 7  
2 . 4 8 0  
1 .  0 8 1  

# Calculated by compiler . 

Mole fraction of butane# 

0 . 8 3 1  
0 .  713  
0 . 51 9  

AUXILIARY INFORHATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at No details given except that 
a total pressure measured us ing "all compounds were purified 
a manometer assembly . The amount by conventional procedures " . 
of absorbed gas was estimated by 
weighing . The temperature was 
contro lled to within 0 .  2 K .  The ES TIMATED ERROR: 

apparatus and procedure are o T/K = ± 0 . 1 ; ox/x = ± 3 %  
described by Gerrard , ref .  ( 1 ) . (estimated by compiler) .  

PB-N* 

REFERENCES : 

1 .  Gerrard , W .  

J .  App Z .  Che rn .  B i o t eahno Z .  

1972 , 2 2 , 623 . 
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404 Other Polar Solvents 

COMPONENTS : 

( 1 )  Butane ; C4 H 1 0 ; [ 10 6 -9 7 - 8 ] 

( 2 ) 1 , 1 ' -0xybisoctane (dioctyl 
ether ) ; C 1 s H 3 4 0;  
[ 6 2 9 - 8 2 - 3 ]  

VARIABLES :  
T/K : 2 7 8 . 2-298 . 2  

P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , w .  

J .  App t .  Chem . Bio techno t .  

19 7 3 ,  23 , 1-17 . 

PREPARED BY : 

C . L . Young 

Total pressure = 101 . 3  kPa 

T/K 

2 7 8 . 2  
2 8 3 . 2  
2 9 3 . 2  
2 9 8 . 2  

Mole ratio 

5 . 6 6 6  
2 . 57 1  
1 .  3 8  
1 . 05 

# Calculated by compiler . 

Mole fraction of butane# 

0 . 8 50  
0 .  720  
0 . 58 0  
0 . 512  

AUXILIARY INFORNATION 

METHOD /APPARATUS/PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured us ing 
a manometer assembly . The amount 
of absorbed gas was estimated by 
weighing . The temperature was 
controlled to within 0 . 2  K .  The 
apparatus and procedure are 
described by Gerrard , ref . ( 1 ) . 

SOURCE AND PURI TY OF MATERIALS : 

No detai ls given except that 
" all compounds were purified 

by conventional procedures " .  

ESTIMATED ERROR: 
o T/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler ) .  

REFERENCES : 

1 .  Gerrard , W .  

J .  A pp t .  Ch em . B i o te chno t .  

1972 , 2 2 , 6 2 3 . 



Other Polar Solvents 405 

COMPONENTS : ORIGINAL MEASUREMENTS : 

1 .  Propane , 2-methyl- ; ( isobutane) 
C 4 H 1 0 ; [ 75 - 28 - 5 ]  Leno ir , J-Y . ; Renault,  P . ; Renon,  H .  

2 .  1 , 3-Dioxolan-2-one , 4-methyl- , 
(Propylene carbonate) ; C 4 H6 0 3 ; 
[ 1 08-32- 7 ]  

VARIABLES :  
T/K : 2 9 8 . 2  - 343 . 2  
P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES : 

J .  Chern . En g .  Da ta 19 7 1 ,  1 6 , 340-2  

PREPARED BY : 

c .  L .  Young 

T/K Henry ' s  constant Mole fraction at 1 atm* 
H C4 H 1 o 

/atm X C 4H 1 o 

2 9 8 . 2  6 6 . 3  0 . 0151  
3 2 3 . 2  9 4 . 3  0 . 0106  
34 3 . 2  110  0 . 0 0 9 0 9  

* Calculated by compi ler assuming a linear function of p vs x , 
I C 4 H 1 o  C 4 H 1 o i . e . , XC H ( 1  atm) = 1 HC H 4 1 0 4 1 0 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
A conventional gas-liquid chromato
graphic unit fitted with a thermal 
conductivity detector was used . The 
carrier gas was helium . The value of 
Henry ' s  law constant was calculated 
from the retention time . The value 
applies to very low partial pressures 
of gas and there may be a substantial 
difference from that measured at 
1 atm. pressure . There is also 
considerable uncertainty in the value 
of Henry ' s  constant since surface 
adsorption was not allowed for 
although its poss ible existence was 
noted . 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  L ' Air Liquide sample , minimum 

purity 99 . 9  mole per cent . 
( 2 )  Touzart and Matignon or 
Serlabo sample , pur ity 9 9  mole per 
cent . 

ESTIMATED ERROR: 

o T/K = �0 . 1 ;  oH/atm = �6% 
(estimated by compiler) . 

REFERENCES : 



406 Other Po lar So lvents 

COMPONENTS : 

( 1 )  2-Methylpropane or isobutane : 
C4 H 1 0 : [ 7 5-28- 5 ]  

( 2 )  Water: H2 0 :  [ 7 7 32-18-5]  
Ethanol :  C2 H60: [ 64-17 - 5 ]  
Diethylether : C4 H 1 0 0: [ 60-29-7)  
Chloroform: CHCl , :  [6 7-66- 3 ]  

VARIABLES :  

T /K = 290 , 291 
p/kPa = 102 . 9  - 104 . 8  

EXPERIMENTAL VALUES : 

Temperature Pressure a 

tr c T /K p /mmHg 
--- ---

water 

17 290 772  

E thanol 

17 290 7 7 5  

ORIGINAL MEASUREMENTS : 

Lebeau , P .  

Bu Z Z .  Aaad.  Roy . B e Z g .  1908 , 300-4 . 

PREPARED BY : 

H .  L .  Clever 

S olubility 
Volume Isobutane/Vol ume Solvent 

0 . 1 3 

13 . 2  

Diethylether or 1 ' 1 ' -oxyb isethane 

18 291  773  27 . 9  

Chloroform or trichloromethane 

17 290 786 39 . 5  

a Not clear whether this is total pressure or isobutane 
partial pres sure . It is probably the total pressure . 

METHOD/APPARATUS/PROCEDURE : 
Details not given . 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 
( 1 )  I sobutane . Prepared by the 

author by the reaction of 
sodium or calcium in liquid 
ammonia on isobutyl chloride . 
The normal boil ing point is 
-10 . 5  •c and the cr itical 
temperature is 134-5 • c . 

( 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 



Other Po lar  So lvents 

COMPONENTS : 

( 1 )  2-Methylpropane ( isobutane ) ; 
c4H10 ; [ 75-28-5 ] 

( 2 )  2-Furancarboxaldehyde 
( furfural ) ;  c5H4o2 ; [ 9 8-01-1 ] 

VARIABLES :  
T/K : 303 . 15-3 4 3 . 1 5 

P/kPa : 1 0 1 . 3 25 and above 

EXPERIMENTAL VALUES : 

T/K 

30 3 . 1 5 
3 1 3 . 15 
3 2 3 . 15 
3 3 3 . 15 
3 4 3 . 15 

Ostwald Coefficient2 
L/cm 3cm- 3 

8 . 19 
7 . 9 8  
7 . 8 5 
7 . 6 6 
7 . 2 9 

ORIGINAL MEASUREMENTS : 

Ezheleva , A. E . ; Zorin,  A . D .  
Tr . Khim . Khim . Te ah . (Gor k i i )  
19 6 1 ,  1 , 3 7-4 0 . 

PREPARED BY : 
w .  Hayduk 

Bunsen Coefficient 2 
a/cm 3 (STP) cm- 3atm- 1  

7 . 2 8 
6 . 8 5 
6 . 51 
6 . 15 
5 . 6 7  

Mole Fraction 1 
:r: 1 

0 . 0 27 5 (0 . 0 2 7 6 )  3 
0 . 0 2 6 2 ( 0 . 0 2 6 3 )  
0 . 0 252 (0 . 0 2 5 0 )  
0 . 0 2 4 1 ( 0 . 0 2 3 8 )  
0 . 0 2 25 ( 0 . 0 2 2 8 )  

1 0riginal data given a s  the inverse o f  Henry ' s  cons tant which is 
equivalent to mole fraction at a gas partial pressure of 10 1 . 325  kPa . 

2 0s twald and Bunsen coefficients calculated by compiler using authors ' 
assumption that solvent is non-volati le . 

3From equation of smoothed data : 

ln :r: 1 = 5 . 3 3 9 1  - 1 . 5 6 24 ln T 

Correlation coefficient = 0 . 9 9 2 8 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

1 .  Source and purity not given . 

407 

The apparatus cons is ted of a two
chamber , rocking device with sepa
rate gas and liquid chambers j oined 
by two tubes and microvalves .  The 
gas chamber was equipped with a 
pressure gauge . After evacuation , 
gas and deaerated solvent were 
separately charged , and then contac
ted by opening the microvalves and 
by rocking . The solubility was 
calculated from a knowledge of the 
volume of the solvent charged , and 
the initial and final gas pressures . 

Gas purified by low temperature 
fractionation and analyzed by 
gas chromatography . 

The solvent was considered non
volatile and the gas pre ssure was 
considered to be the total pressure . 

2 .  Source and purity not given . 
Refractive index measured : 

n�0 
= 1 .  5305  

ESTIMATED ERROR: 

o T/K = 0 . 0 5  
o:r: 1!:r: = o . o5  1 (es timated by compiler) 

REFERENCES : 



408 Other Polar Solvents 

COMPONENTS : 

( 1 )  2-Methylpropane , ( isobutane ) ; 
c4H10 ; [ 75-2 8-5 ] 

( 2 )  Hexanoic acid ; c6H12o 2 : 
[ 142-62- 1 ] 

VARIABLES : 
T/k : 2 7 3 . 15 

P/kPa :  13 . 3-101 . 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Gerrard , tv . 

So lubi l i ty of Ga s e s  a nd Liquids, 
P l e num , New York, 1 9 7 6 , Chapter 12 . 

PREPARED BY : 

C . L .  Young 

T/K P/nunHg P/kPa Mole fraction 2 -methylpropane 
in liquid , x 

2 7 3 . 1 5  1 0 0  13 . 3  

2 0 0  2 6 . 7  

3 0 0  4 0 . 0  

4 0 0  53 . 3  

5 0 0  6 6 . 7  

6 0 0  8 0 . 0  

7 0 0  9 3 . 3  

7 6 0  101 . 3  

C 4H10 

0 . 04 0  

0 . 0 8 4  

0 . 12 8  

0 . 18 0  

0 . 2 2 8  

0 . 2 8 0  

0 . 3 6 0  

0 . 4 16  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube 
at a total pressure measured by a 
manometer as sembly. The amount 
of absorbed gas was e stimated by 
weighing . The temperature was 
manually controlled to within 
0 . 2K .  The apparatus and procedure 
are described by Gerrard ( 1 , 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

No details given . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 ;  ox/x = ± 3 %  
(estimated by compiler) 

REFERENCES :  
1 .  Gerrard , W .  

J .  App l .  Chern . 
2 2 , 6 2 3 -6 5 0 . 

2 .  Gerrard , W .  
So l ub i l i ty o f  
P l e num Pre s s ,  
Chapter 1 .  

B i o techno l .  1972  

Ga s e s  a nd Liquids, 
New Yor k ,  1 9 7 6  



Other Polar Solvents 

COMPONENTS : 

( 1 )  2-Methylpropane , ( isobutane) ; 
C 4H 1 o ;  [ 7 5-28- 5 ]  

( 2 )  1 , 1 ' -0xybi soctane , (dioctyl 
ether) ; C 1 6 H  3 4 0 ;  [ 6 29 - 8 2 - 3 ]  

VARIABLES : 
T/K : 2 7 3 . 15 

P/kPa : 1 3 . 3-10 1 . 3  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Gerrard , w. 

So tubi l i ty of Gas e s  and Liquids, 
Ple num, New York ,  1976 , Chapter 12 . 

PREPARED BY : 

C . L .  Young 
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T/K P/mrnHg P/kPa Mole fraction of 
2-methylpropane in liquid , 

2 7 3 . 15 100 

200  

300  

400  

500  

600  

700  

760  

13 . 3  

26 . 7  

40 . 0  

53 . 3  

6 6 . 7  

80 . 0  

9 3 . 3  

1 0 1 . 3  

XC 4H 1 o 

0 . 10 1  

0 . 19 5  

0 . 2 8 6  

0 . 3 7 5  

0 . 4 5 7  

0 . 536 

0 . 6 15 

0 . 6 64  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Gas was passed into a known weight 
of pure liquid in a bubbler tube at 
a total pressure measured by a 
manometer assembly . The amount of 
absorbed gas was estimated by 
weighing . The temperature was 
manually controlled to within 0 . 2K .  
The apparatus and procedure are 
described by Gerrard ( 1 , 2 ) . 

SOURCE AND PURITY OF MATERIALS : 

No detai ls given . 

ESTIMATED ERROR: 

oT/K = ± 0 . 1 ;  ox/x = ± 3% 
(estimated by compiler) • 

REFERENCES : 
1 .  Gerrard , w .  

J .  App l .  Chem . Bio teahno l .  1 9 7 2  
2 2 ,  623 -6 5 0 . 

2 .  Gerrard , W .  
So lubi l i ty o f  Gas e s  a n d  Liquids ,  
P l enum Pre s s ,  New York, 1976  
Chapter 1 .  



4 1 0  Other Polar Solvents 

COMPONENTS : 

( 1 )  2-Methylpropane ( i sobutane ) �  
C4H1 0 � [ 75-2 8-5 ] 

( 2 )  Decanedioic acid , bis ( 2 -
ethylhexyl ) ester (di-2-ethyl
hexyl sebacate ) � c 26H5 0 o4 � 
[ 12 2-62-3 ] 

VARIABLES : 
T/K : 3 2 8 . 1 5 

P/kPa : 101 . 32 5  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

C arter , D . �  Esterson , G . L .  

J .  Chern . Eng . Data 19 7 3 ,  1 8 ,  
166-16 9 .  

PREPARED BY : 

w .  Hayduk 

T/K Modified Henry ' s  Ostwald Bunsen Mole Method 
constant 1 , h/ Coefficient 2 Coefficient2 a/ Fraction 2 

(mol em- 3 ) (mol g cm- 3 ) - 1 
1 L/cm3 cm- 3 em 3 (STP ) em- 3 /:r:l 

--

328 . 15 0 . 0 90 1 1 . 1  9 . 2 5 0 . 1 6 5  
3 2 8 . 15 0 . 08 8  11 . 4  9 . 4 6  0 . 16 8  

1 0riginal data listed a s  a modi fied Henry ' s  constant , h .  

2 C alculated by compiler assuming Henry ' s  law and ideal gas law apply . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Two different methods were used : 
method A ,  chromatographic , and 
method B ,  liquid saturation . 

SOURCE AND PURITY OF MATERIALS : 

1 .  Matheson Co . Purity not 
specified . 

A 
B 

A .  A chromatography column contai
ning a known amount of solvent was 
installed in an oven . Helium was 
used as a carrier gas . Pulses of 
solute gas and argon were consecuti
vely injected into the gas stream . 
The solubility was determined from 
the total retention times . The 
solubi lities were determined at 
effectively very low parti al pres
sure s and hence linear extrapolation 
to atmospheric pre ssure is subj ect 
to e rror . 

2 .  Consolidated Electrodynamics 
Corp . Purity not specified . 

B .  The increase in mass of the 
solvent exposed to moderate pre ssure s 
of gas was measured .  Details not 
given . 

ESTIMATED ERROR: 
A .  o h/h = 0 . 10 
B . oh/h = 0 . 03 (by compiler) 

REFERENCES : 



Other Polar So lvents (High Pressure) 41 1 

COHPONENTS : EVALUATOR : 

Walter Hayduk ( 1 )  Propane ; c 3H8 ; [ 7 4-9 8-6 ] 
Butane ; c4 H10 ; [ 106-9 7-8 ] Department of Chemical Engineering 

Univers ity of Ottawa 

( 2 )  Polar solvents , at high pressure November , 1 9 8 4  

CRITICAL EVALUATION : 

The solubilities of both propane and butane were reported in 

1 , 2-ethoxyethane ( ethylene oxide ) for pressures above 101 . 3 2 5  kPa by Hess 

and Ti lton1 . The data for the solubi lity of propane obey Henry ' s  law for 

the relatively low pressures involved and appear consistent . No compara-

ble data are available ; the se data are classified as tentative . In 

contrast , the data for the solubility of butane in the same solvent appear 

quite inconsistent , they do not obey Henry ' s  law even approximately even 

although at the relatively low pre ssures involved , they would be expected 

to . I t  is not possible to assess whether or not the low pressure solubi -

lity corresponding to 101 kPa { and a total pres sure of approximately 202  

kPa) i s  accurate ; hence these data for butan e  are classified as doubtful . 

See also the Critical Evaluation for the solubi lity of e t ha n e  in the same 

solvent by the same authors2 • 

References 

1 .  Hess , L . G . ; Tilton , V . V .  Ind .  Eng . Chern . 1 9 5 0 ,  4 2 ,  12 51-12 5 8 .  

2 .  Hayduk , W . , Ed . IUPA C  So Zub i Zi ty Data Seri e s ,  E thane, Pe rgam on Pr e s s ,  

OJ;ford, Eng Zand 1 9 8 2 , 1 1 , 1 9 7 . 



41 2 Other Polar Solvents (High Pressure) 

COMPONENTS : 

( 1 )  Propane ; C g H a ; [ 7 4-98-6 ] 

( 2 ) 1 , 2 -Epoxyethane (Ethylene oxide ) ; 
CzH40;  [ 75-21-8 ] 

VARIABLES :  
T/K : 

P/kPa : 
30 3 . 2 ,  318 . 2  
208 . 1 -4 4 6 . 0  

EXPERIMENTAL VALUES : 

Total pressure , a 

ORIGINAL MEASUREMENTS : 

He s s ,  L .  G . ; Tilton , v. V .  

Ind . Eng . Chern . 

19 5 0 ,  4 2 ,  1251-12 5 8 . 

PREPARED BY : 

c .  L .  Young 

Mass 
per cent a Mole pounds per Henry ' s  b b 

ta/C Tb/K square inch in constant fraction 
gauge solution 
/psig H/ atm /x 1 

30 3 0 3 . 2  30  4 . 7  21 . 7  0 . 04 7  

3 0  30 3 . 2  4 0  7 . 9  2 1 . 5  0 . 079  

30  3 0 3 . 2  50 1 1 . 1 2 1 . 5  0 . 111  

45  3 1 8 . 2  50  3 . 7  31 . 4  0 . 037 

4 5 318 . 2  6 0  5 . 9  3 1 . 2  0 . 059  

45  3 1 8 . 2  70  8 . 1  3 1 . 2  0 . 08 1  

a Original data . 

b Calculated by compiler . Original data obeys Henry ' s law hence 
Henry ' s  law constant is given . The mole fraction corresponding to 
gas partial pre ssure of 1 0 1 .  325  kPa is ca lculated to be 0 .  04 7 .  It 
is noted that solvent normal boiling point is 286 . 7  K .  

AUXI LIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

High pressure, steel flow apparatus 
consisting of two presaturators for 
the gas and an equil ibrium vessel 
containing a stirrer operated by a 
solenoic . The gas is supersatura
ted in the first saturator at a 
temperature 10 K above the equili
bration temperature . A steady flow 
of gas is made for at least 2 h after 
which liquid and vapor samples are 
withdrawn for analysis at 1-h inter
val s .  Equilibrium indicated by 
constant consecutive compositions of 
both phase s .  

Details i n  re f .  ( 1 )  

SOURCE AND PURITY OF MATE RIALS : 

Source and purities 
not available . 

ESTIMATED ERROR: 
oT/K = o . l ;  ox 1 /x 1 = oH/H = 

(estimated by compiler) • 

REFERENCES : 
1 .  Wan , S . -W. ; Dodge , B .  F .  

Ind . Eng . Chern. 

194 0 ,  3 2 , 9 5 .  

0 . 1 0 



Other Pola r  So lvents (High Pressure) 

COMPONENTS : 

( 1 ) Butane ; C4 H 1 o i [ 1 06-97-8 ] 

( 2 )  1 , 2-Epoxyethane ( Ethylene 
oxide ) ; C2 H4 0 ;  [ 7 5-21- 8 ]  

ORIGINAL MEASUREMENTS : 

Hess , L .  G . ; Ti lton , V .  V .  
Ind . Eng .  Ch e rn .  

1950 , 4 2 ,  1251-1258 . 

VARIABLES :  PREPARED BY : 
T/K : 303 . 2  

P/kPa : 308 . 1-583 . 8  c .  L .  Young 

EXPERIMENTAL VALUES : 

Total pressure , a Mass percenta 

Tb /K 
pounds per in 

Mole fractionb ta/C square inch solution 

/psig /X 1 

30  3 0 3 . 2  30  2 6 . 2  0 . 2 12 
30  3 0 3 . 2  4 0  31 . 7  0 . 2 6 0  
3 0  3 0 3 . 2  5 0  33 . 0  0 .  272  

a Original data . 

b Calculated by compiler . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

High pres sure , steel flow apparatus 
consisting of two presaturators for 
the gas and an equilibrium vessel 
containing a stirrer operated by a 
solenoid . The gas is supersatura-
ted in the first saturator at a 
temperature 10 K above the equili-
bration temperature . A steady flow 
of gas is made for' at least 2 h 

SOURCE AND PURITY OF MATE RIALS : 

Source and purities not 
available . 
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after which liquid and vapor samples 
are withdrawn for analysis at 1-h �E�S�T�I�MA�T�E�D�E�R�R�O�R�:--------------------------; 
intervals . Equilibrium indicated 
b t t t .  ' t '  oT/K = 0 . 1 ;  ox dx 1 = oH/H y cons an consecu �ve compos� �ons 
of both phases .  = 0 . 10 (e stimated by compiler) . 

Details in ref .  ( 1 ) . 
REFERENCES : 

1 .  Wan , S . -W. ; Dodge , B .  F .  
In d.  Eng . Ch e rn .  

19 40 , 32,  9 5 .  



414 Common Solvents, Solutions o r  Suspensions of Biological Substances 

COHPONENTS : 
(1) Propane ; c 3H8 ; [ 7 4 - 9 8 -6 ] 

Butane ; c4H1 0 : [ 1 06-97-8 ]  
2-Methylpropane ; c4 H10 : [ 7 5 -2 8 -5 ] 

(2) Common solvents or aqueous 
s olutions or suspensions of 
biological substances 

CRITI CAL EVALUATION : 

EVALUATOR: 

Halter Hayduk 
Department of Chemical Engineering 
University of Ottawa 
Ottawa , Canada KlN 9B4 

November ,  1 9 8 4  

The solubilities of propa �e .  bu tane and 2-me thy Zpropane in common 
solvents or aqueous solutions or suspensions of biological substances are 
all of qualitative value only . In no case is the composition of the sol
vent unequivocally specified so that the measurement can be reproduced 
elsewhere . Nonetheless , the data may be of value to those requiring such 
information . These data remain unclassified. 

The early solubility of propane in turpentine as reported by Lebeau 1 
is expected to be too low as are some of the other data reported by this 
author . Nor can the composition of turpentine be explicitly defined be
cause its composition is dependent on its source and process for its 
production . The solubilities of propane and butane are available in 
kerosene A-3 ,  and in gasoline solvents 2 ; these data are of low accuracy 
( 1 0  - 1 5 % )  and are also for solvents that are e ssentially mixed solvents 
containing many components . The solubilities of all three gases are 
avai lable in aqueous suspensions of one or more � phospholipid compo
nents 3 . General comments that may be made are that the order of solubi
lities of the three gases is the same as that observed in most organic 
solvents rather than that in water and that the solubilities are many 
times those in water alone . Finally , data are available for solubilities 
of butane in aqueous solutions (5 mass % )  of human hemoglobin and bovine 
� albumin� . These latter data were read from a graph and are of low 
accuracy . 

References 

1 .  Lebeau , P .  Comp t .  Rend . 1 9 0 5 , 1 4 0 , 1 4 5 4 -6 and 1 57 2 .  

2 .  Miller , K .W . ; Hammond , L . ; Porter , E . G .  Chem . Phy s .  Lipids 1 9 7 7 , 
2 0 ,  2 2 9-24 1 .  

3 .  Hannaert ,  H . ; Haccuria ,  M . ; Mathieu , M . P .  Ind . Chim . Be Z g .  1 9 6 7 , 
3 2 ,  1 5 6 - 16 4 . 

4 .  Wishnia , A .  Proa .  Nat Z .  A aad. S a i  Bioahem. 1 9 6 2 , 4 3 ,  2 2 0 0 - 2 2 0 4 . 



Common Solvents, Solutions or Suspensions of Biolog ical Substances 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Propane ; c3H8 ; [ 7 4-98-6 ] Lebeau , P .  

( 2 )  Water , Benzene , Ethanol , 
Diethylether , Chloroform, 
Turpentine 

Comp t .  Rend. 1905,  1 4 0,  14 54-6 and 
157 2 .  

Bu Z Z .  S o c .  Chi m .  [ 3 )  1 9 0 5, 33,  
1137- 9 .  

VARIABLES : 
T/K = 2 9 0 . 8  - 2 9 4 . 8  

p/kPa = 1 0 0 . 4  - 1 0 0 . 9  

PREPARED BY : 

H .  L .  Clever 

EXPERIMENTAL VALUES : 

Temperature Pressurea Solubility 
Volume propane/100 Volumes 

p/mmHg Solvent 

Wate r ;  H20 ;  [ 7 7 32-18-5 ]  

17 . 8  2 91 . 0  7 5 3  

2 1 . 5  2 94 . 7  7 5 7  

Ethanol ; c2H6o ;  [ 64-17 - 5 ]  

16 . 6  2 9 0 . 8  7 54 

6 . 5  

1 4 5 2  

7 9 0  

1 , 1 ' -0xybi sethane or diethylether�  c4 H10o ;  [ 6 0- 2 9-7 ] 

16 . 6  2 9 0 . 8  7 5 7  9 2 6  

Chloroform or trichloromethane ;  CHC13 ; [ 67-66-3 ]  

2 1 . 6 2 9 4 . 8  7 57 

Oil of turpentine 
17 . 7  2 90 . 9  7 57 

1 2 9 9  

1587 

a Not clear whether this i s  total pressure or propane 
partial pressure . It is probably total pressure . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

41 5 

Details not given . 

The data are reported in both 
papers . 

{ 1 )  Propan e .  Prepared by author 
from carefully purified 
propyl iodide by reaction 
with sodium in liquid ammonia . 
Melting point/ °C = - 1 9 5  
Boiling point/ ° C  = -4 4 . 5  
Critical temperature/ ° C  = 102 . 

{ 2 )  Solvents . No information . 

ESTIMATED ERROR: 

REFERENCES : 



416 Common Solvents, Solutions or  Suspensions of Biological Substances 

COMPONENTS : 
( 1 )  Propane ; c3H8 ; [7 4 - 9 8 - 6 ]  

( 2 )  Kerosene A- 3 
Gasol ine 

VARIABLES : 

T/K = 24 3 . 1 5  - 293 . 1 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Hannaert ,  H . ; Haccuria , M . ; 

Mathieu , M .  P .  

Ind . Ch im.  Be Zge 1 9 67 , 3 2 , 
156  - 164 . 

--

PREPARED BY : E .  L. Boozer 
H .  L .  Clever 

Temperature Propane KTiv/atm1 Enthalpy of Constant 
Interval of Mol % Range at Dissolution A 
Measurements 10 2x1 /mo1 % 293 . 1 5 K L'>H/kcal mol-1 

T/K 
Kerosene A- 3 

243 . 15-29 3 . 15 5 - 1 5  7 , 0  4 . 14 3 . 93 

Gasoline 

2 4 3 . 1 5-293 . 1 5  2 - 1 5  7 . 15 4 . 08 3 . 90 

1 log (KTIV/atm) = A - ( L'>H/cal mol - 1 ) / ( 2 . 3R ( T/K) } 

The author ' s  definitions are : 

K = y 1 !x1 = mole fraction gas in gas �hase 
mole fraction gas in liqu�d phase , 

TI/atm = total pressure , 

v = coeffic ient of fugacity . 

The function,  KTiv/atm , is equivalent to a Henry ' s  cons tant in the form 
H1 2/atm = (f1/atm} /x1 where t1 is the fugacity . 

, 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 
The authors describe three methods : 

l . A .  [Saturat . n °  1 ] . A measure of 
the static pres sure of satura
tion in an apparatus which gave 
a precision of 1 0  - 1 5  % .  

l . B .  [Saturat . n °  2 ] . A measure of 
the static pressure of satura
tion in an apparatus which gave 
a precision of 2 - 5 % .  

SOURCE AND PURITY OF MATERIALS : 
( 1 }  Propane . Matheson Co . Inc . 

Chemical pure . Fractionated , 
purity > 9 9 . 9  per cent . 

( 2 }  Kerosene and gasoline 
distillation density 

A- 3 
gasoline 

range °C gem- , 2 0 °C mol wt 
2 07 - 2 5 5  0 . 7 8 4  1 9 2  

99-168  0 . 7521  122 

2 .  [Chromate ] .  A Gas liquid chroma- 1---------------------i 
tographic method estimated to ESTIMATED ERROR: 
have a preci s ion of 2 - 5 % .  

3 .  [Anal . directe ] . Direct analysis 
of the gaseous and l iquid 
phases . 

Method l .A .  was used for these 
systems . 

REFERENCES : 



Common So lvents, Solutions or Suspensions of Biological Su bstances 

COMPONENTS : 
( 1 )  Butane � c4 H1 0 � [ 1 0 6- 9 7 - 8 ]  

( 2 ) Kerosene A-3 
Gasoline 

VARIABLES : 
T/K = 243 . 1 5  - 2 9 3 . 1 5 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Hannaert,  H . � Haccuria , M . � 
Mathieu , M .  P .  

Ind .  Chim . Be Zge 1 9 67 , 3 2 , 
1 56-164 . 

PREPARED BY : 
E .  L .  Boozer 
H .  L. Clever 

Temperature Butane K1TV/atm 1 Enthalpy of Constant 
Interval of Mol % Range at Dissolution 
Measurements 1 0 2x1 /mol % 293 . 1 5  K liH/kcal mol- 1 

T/K 
Kerosene A-3 

24 3 . 15-293 . 1 5  1 0  - 4 0  2 . 0 3 5 . 5 7 5  

Gasol ine 

24 3 . 15-293 . 1 5 10 - 50  1 . 4  5 . 4 4  

1 log (K1TV/atm) = A - ( liH/cal mol- 1 ) / ( 2 . 3 R ( T/K) ) 

The author ' s  definitions are : 

K = y 1/x1 = mole fraction gas in gas phase 
mole fraction gas in liquid phase ,  

1T/atm = total pressur e ,  

v = coefficient of fugacity . 

A 

4 . 4 7  

4 . 3 2  

The function ,  KTIV/atm , is equivalent to a Henry ' s  constant i n  the form 
H1 , 2/atm = <!1/atm) /x1 where t1 is the fugac ity . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 
The authors describe three methods : 

l . A .  [Satura t .  n ° l ] . A measure of 
the static pressure of satura
tion in an apparatus which gave 
a precision of 10 - 15 % .  

SOURCE AND PURITY OF MATERIALS : 
( 1 )  Butane . Matheson co . ,  Inc . 

Fractionated , purity > 99 . 5  
per cent . 

( 2 )  Kerosene and gasol ine . 

417 

Distil lation 
Range , t/ °C 

Density 
P 2  o;g cm- 3 

mol wt 
l . B .  [Saturat . n ° 2 ] . A measure of 

the static pressure of satura
tion in an apparatus which gave 
a precision of 2 - 5 % .  

2 .  

3 .  

[Chromate ] . A Gas liquid 
chromatographic method 
estimated to have a prec ision 
of 2 - 5 % .  

[Anal . directe ] . Direct 
analysis of the gaseous and 
liquid phases . 

Method l . A .  was used for this 
system . 

A-3 2 0 7 - 2 5 5  

Gasoline 9 4 - 1 6 8  

ESTIMATED ERROR: 

REFERENCES : 

0 . 78 4  

0 . 7 5 2 1  

1 9 2  

1 2 2  



418  Common So lvents, Solutions or Suspensions of Biological Substances 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane; C 3 Ha ; 

( 2 )  Phospholipids 

VARIABLES : 
T/K : 2 9 8 . 4  

P/kPa : 101 . 3  

EXPERIMENTAL VALUES : 

[ 7 4 - 9 8 - 6 ]  Miller , K .  W. ; Hammond , L . ; 
Porter , E .  G .  
Che m .  Phy s .  Lipids 

1977 , 20 , 229-2 4 1 . 

PREPARED BY : 
c .  L .  Young 

T/K = 2 9 8 . 4  t/ °C = 25 . 2  

96  mole per cent egg phosphatidylcholine 
+ 4 mole per cent egg phosphatidic acid sonicated vesticles 

Bunsen coefficient 3 . 6  ± 0 . 2 1 
( 3 measurements) 

6 8 . 2  mole per cent egg phosphatidylcholine 
+ 2 . 8  mole per cent egg phosphatidic acid sonicated vesticles 
+ 2 9  mole per cent cholesterol 

Bunsen coe fficient 1 . 12 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATE RIALS : 

1 .  Matheson Gas Products sample ; 
Samples of lipids were prepared as purity 99 mole per cent. 
a translucent aqueous suspen sion 
containing 5-10 mg/ml of phospho- 2. Grade 1 samples from Lipid 
lipids . Samples saturated with gas Products , Nutford , England . 
at ambient pressure and then analysed 
by stripping out gas . Gas so 
obtained was analysed by gas ESTIMATED ERROR: 
chromatography using helium as a oT/K = ± 0 . 0 5 ;  op/kPa = ± 0 . 5 % ;  
carrier gas and a Poropak Q column . o a/a = ± 8 %  ( estimated by compiler) . 
Detail s  in source . Bunsen 
coe fficient calculated from experi
mental data on lipid solution and 
of pure water . 

REFERENCES : 



Common So lvents, Solutions or Suspensions of Biological Substa nces 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Butane ; C4H 1 0 :  [ 1 06-97-8 ) Miller , K .  W . ; Hammond , L . ; 
Porter , E .  G .  

( 2) Phospholipids Chem. Phys . Lipids 

19 77 , 2 0 ,  229-241 . 

VARIABLES :  P REPARED BY : 
T/K : 2 7 3 . 2-3 0 3 . 2  

C .  L .  Young 
P/kPa : 1 0 1 . 3  

EXPERIMENTAL VALUES :  
T/K = 29 8 . 4  t/°C = 25 . 2  

9 6  mole per cent egg phosphatidylcholine 
+ 4 mole per cent egg phosphatidic acid sonicated vesticles 

Bunsen coeffic ient 17 
68 . 2  mole per cent egg phosphatidylcholine 
+ 2 . 8  mole per cent egg phosphatidic acid sonicated ve sticles 
+ 29 mole per cent cholesterol 

Bunsen coefficient 14 
Bunsen 

Coefficient 

2 9 8 . 2  

3 0 3 . 2  
2 7 3 . 2  
2 9 8 . 2  
2 7 3 . 2  

8 0  mole per cent egg phosphatidylcholine 
+ 20 mole per cent egg phosphatidic acid 

sonicated vesticles 
Phosphatidylserine 
Dioleoylphosphatidylcholine 
Dimyristoylphosphatidylcholine 
Erythrocyte ghosts 
Egg lecithin 
Egg lecithin 
Egg lecithin containing 3 3 %  cholesterol 
Egg lecithin containing 3 3 %  cholesterol 

AUXI L IARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 

1 6  

17  
17  
15 

4 
13  
5 6  
16 
70 

Samples of lipids were prepared as 
1 .  Matheson Gas Products sample ; 

purity 9 9  mole per cent . 
a translucent aqueous suspension 
containing 5-10 mg/ml of phospho
lipids . Samples saturated with gas 
at ambient pressure and then analysed 
by stripping out gas .  Gas so 

2 .  Grade 1 samples from Lipid 
Products , Nutford , England . 

ESTIMATED ERROR: 

419  

obtained was analysed by gas 
chromatography using helium as a 
carrier gas and a Poropak Q column . 

oT/K = ±0 . 0 5 ;  op/kPa = ± 0 . 5 % ;  
oa/a = ± 8 %  (estimated by compiler) .  

Detai ls in source . Bunsen 
coefficient calculated from experi
mental data on lipid solution and 
of pure water . 

PB-0 

REFERENCES : 



420 Com mon So lvents, Solutions or Suspensions of Biological Substances 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) 2-Methylpropane ( i s obutane) ; 
C 4 H 1 o 1 [ 75- 2 8- 5 ]  

( 2 ) Phospholipids 

VARIABLES : 
T/K : 29 8 . 4  

P/kPa : 1 01 . 3  

EXPERIMENTAL VALUES : 

Miller , K. W . ; Hammond , L . ; 
Porte r ,  E .  G .  
Che rn .  Phy s .  Lipids 

1977 , 2 0 ,  229 -24 1 .  

PREPARED BY : 
C .  L .  Young 

T/K = 2 9 8 . 4  t;oc = 25 . 2  

9 6  mole per cent egg phosphatidylcholine 
+ 4 mole per cent egg phosphatidic acid sonicated vesticles 

Bunsen coe fficient 9 . 5  

6 8 . 2  mole per cent egg phosphatidylcholine 
+ 2 . 8  mole per cent egg phosphatidic acid sonicated vesticles 
+ 2 9  mole per cent cholesterol 

Bunsen coefficient 7 . 4  

AUXI LI ARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATE RIALS : 

1 .  Matheson Gas Products sample ; 
Samples of lipids were prepared as purity 99 mole per cent . 
a translucent aqueous suspension 
containing 5-10 mg/ml of phospho- 2 .  Grade 1 samples from Lipid 
lipids . Samples saturated with gas Products , Nutford ,  England . 
at ambient pressure and then analysed 
by s tripping out gas . Gas so 
obtained was analysed by gas 
chromatography us ing he lium as a 
carrier gas and a Poropak Q column . 
Details in source . Bunsen 
coefficient calculated from experi
mental data on lipid solution and 
of pure wate r .  

ESTIMATED ERROR: 
OT/K = ±0 . 0 5 ;  Op/kPa = ± 0 . 5 % ;  
o a/a = ± 8 %  ( estimated by compiler) . 

REFERENCES : 



Common Solvents, Sol utions or Suspensions of Biological Substances 

COMPONENTS : 

( 1 ) Butane : c4H10 : [ 106-97 - 8 ]  

( 2 )  Bovine serum albumin (BSA) , 
Human hemoglobin (Hb) 

( 3 )  Water:  H20 :  [ 7 7 32-18-5 ] 

VARIABLES :  
T/K : 

c 2/mass % :  
P/kPa : 

2 8 3 . 15-3 0 8 . 15 
5 

1 0 1 . 325 
EXPERIMENTAL VALUES : 

t;oc T/K Solubility in 
water 

s 0 /mMol (kg) - 1 
--

Aqueous bovine serum 
10  2 8 3 . 15 2 . 5  
15  2 8 8 . 15 2 . 1  
2 0  2 9 3 . 15 1 . 7  
25  2 9 8 . 15 1 . 4  
30  3 0 3 . 15 1 . 2  
35  3 0 8 . 15 1 . 1  

ORIGINAL MEASUREMENTS : 

Wishnia ,  A .  

Proc . Na t Z .  A cad . Sc i . ,  Biochem . 
19 62 , 4 3 ,  2200-2204 . 

PREPARED BY : 

W .  Hayduk 

Solubi lity in Butane 
Aqueous protein solubilization 

s/mMol (kg) - 1 Ratio/s B o  - l  

albumin (BSA) , 5 mass % :  
8 . 0  3 . 20 
6 . 6  3 . 14 
5 . 7  3 . 35 
4 . 8  3 . 4 3 
4 . 0  3 . 3 3 
3 . 4  3 . 0 9 

Aqueous human hemoglobin ( Hb )  , 5 mass % :  

10  2 8 3 . 15 5 . 0 2 . 0 0 
15  2 8 8 . 15 4 . 1  1 . 9 5 
20  2 9 3 . 15 3 . 4  2 . 00  
25  2 9 8 . 15 2 . 9  2 . 07 
30  303 . 15 2 . 6  2 . 17 
35 3 0 8 . 15 2 . 2  2 . 0 0 

Values of solubilities read from graph of s versus t by compi ler :  
butane solubi lization rati o calculated . No numerical data given . 
Addi tional graphical data for propane gas and aqueous sodium lauryl 
sulfate could not be read with sufficient accuracy to warrant reproduction. 

METHOD/APPARATUS /PROCEDURE : 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

1 .  Phi llips Petroleum ,  research 
grade . Purity not spec i fied.  
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The solubility was determined at 
pre ssures from 0 . 1 5 to 0 . 7 0 atm and 
extrapolated to a gas partial 
pressure of 1 atm using Henry ' s  law .  

An all-glass apparatus was used 
which consi sted of a calibrated 
liquid contactor , 10 cm 3 in volume 
and a 5-10 cm 3 gas storage tube . 
The solution was deaerated in the 
contactor under vacuum . The 
pressure was measured with a 
manometer . The initial and final 
gas pressures and volumes , together 
with the compressibilities were 
used to compute the molal solubili
ties . The quantity o f  solvent 
charged was determined by weight . 

2a . Crystalline BSA from Pentex 
(Lot BX3 )  deionized on Dowex-1 
and Dowex- 5 0  ion exchangers . 

2b . Human hemoglobin ; no further 
details given . 

3 .  Deaerated . 
ESTIMATED ERROR: 

o T/K = 0 . 0 1  ( author) 

o s/s = 0 . 0 8  ( c ompi ler) 

REFERENCES : 



422 Mixed Hydrocarbon Solvents at High Pressure 

COHPONENTS : EVALUATOR: 

Walter Hayduk ( 1 )  Propane 1 c 3H8 1 [ 7 4 - 98-6 ] 

Butane 1 c4H1 0 1 [ 10 6 - 9 7 - 8 ] Department of Chemical Engineering 
University of Ottawa 

( 2 )  Hydrocarbon solvents a t  high 
pressure 

CRITICAL EVALUATION : 

Ottawa , Canada KlN 9B4 

November ,  1 9 8 4  

The high pressure solubilities of propane are available in several 
crude oils 1 , in kerosene 2 of average molecular weight 1 6 7  and in � 
oil2 of average molecular weight 2 8 7 ,  as we ll as of bofh propane 3 and 
bu t ane 4 in hydrocarbon oil of average molecular weight 33 7 . 5 .  Except 
for the solubilities in the crude oils , mole fraction solubi lities were 
calculated to test the consistency of the data using plots of mole 
fraction versus p ropane partial pressure on logarithmic scale s .  As 
previously observed , ( see Critical Evaluation for alkane solvents at high 
pressure ) it is pos sible to ascertain whether Henry ' s  law is obeyed on 
such a plot and whether the vapor pre ssure of the pure solute gas can be 
obtained by extrapolation to a gas composition corresponding to pure gas . 
Mole fraction solubilities were calculated based on the data supplied 
and such plots were constructed for the four different gas -solvent systems 
excluding the crude oi ls . In the calculations it was assumed that the 
solvents , of relative ly high molecular weight , were essentially non
volati le . The data for propane in kerosene , hydrocarbon oil and � 
oil were all found to be highly consi stent . The data for butane solubi
lity , however ,  indicated that Henry ' s  law was not obeyed even at low gas 
pre ssures for the hydrocarbon oil solvent . It appears pos sible that there 
i s  some error in the data for b u tane solubilities especially at low 
pres sure s although this cannot be con firmed . 

These data are all classi fied as tentative . 

References 

l .  Safronova , T .  P .  1 Zhuze , T . P .  Khirn . i Tekhno Z .  Top Ziva i Ma s e Z  1 9 5 8 , 
3 ( 2 )  ' 4 1 -4 6 . 

2 .  Hill , E .  S .  1 Lacey , W . N .  Ind .  Eng . Ch ern . 1 9 3 4 , 2 6 , 1 3 27-13 3 1 . 

3 .  Sage , B . H .  1 Lacey , W . N  - 1 Schaafsma , J . G .  Ind .  Eng . Chern . 1 9 3 4 , 2 6 , 
8 7 4 - 8 77 . 

4 .  Sage , B . H . 1 Lacey , W .N . Ind . Eng . Che rn .  1 9 3 6 , 28 ' 106 -111 . 



Mixed Hydrocarbon Solvents at High Pressure 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Propane : c3H8 : [ 74-98 - 6 ]  Safronova , T .  P . ;  Zhuze , T .  P .  

( 2 )  Petroleum ,  crude oils Khim. i Te k hn o Z .  Top Z i v a  i Ma s e Z  
1 9 S 8 ,  J ( 2 )  1 4 1- 4 6 .  

Che rn .  A b s t r .  1 9 S 8, 5 2 ,  8 Sl8d . 

VARIABLES :  PREPARED BY : 
T/K = 373 H .  L .  Clever 

p 1 /kPa up to 20 . 3  

EXPERIMENTAL V�AL�U�E=S=:����----�����---n����������-----Temperature Pres sure Bunsen Coeff�c�ent 

T/K 

1 .  Nebit-Da� (Akchagylian layer) crude oil , Spec ific 
gravity , d� = 0 . 8 713 , kinematic viscosity = 8 . 7 0 
centistokes . 

100 373  1 0  
2 S  
s o  

1 0 0  
l S O  
2 0 0  

1 .  618 
2 . 19 0  
3 . 2S2  
2 . 19 7  
2 . 00 S  
1 .  8 S 6  

2 .  Romashkino oilfield crude oil , Specific gravity , 
d � 0 = 0 . 8 S30 , kinematic viscosity = 6 . S4 centistokes . 

100 37 3 1 0  1 .  911  
2 1  2 . 02 
s o  2 . 8 3 
7S  3 . 09 

1 0 0  2 . 210 

3 .  Surakhany oil field crude oi l ,  Specific gravity , 
d � 0 = 0 . 8 4 9 4 , kinematic viscosity = S . l 9 centi stokes 

100 373  2S 1 .  7Sl  

METHOD /APPARATUS/PROCEDURE : 

s o  3 . 64 9  
1 0 0  3 . 06 3  
l S O  2 . 676  

AUXILIARY INFORMATION 

A detailed diagram of the high 
pressure apparatus is given in the 
paper . 

SOURCE AND PURITY OF MATERIALS : 

( 1 )  Propane . 
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The propane solubil ity data are 
given in figures of solubility/cm 3 
( STP) cm- 3 v s .  p 1 ! atm. Data on a 
fourth crude oil propane sys tem are 
given graphically only . The oil is 
4 .  Tuimazy oil field crude oil , 
speci fic gravity d � 0 = 0 . 8 Sl0 , 
kinematic viscosity = 4 . 4 6  centi
stokes . Solubil ities are shown to a 
maximum pres sure of 2 S  atm . 

( 2 )  Petroleum crude oils . Four crude 
oils . Description given above and to 
the left . Additional information on 
the composition given in the paper . 

ESTIMATED ERROR: 
The compiler estimates the data 

have an uncertainty of 3 to S 
percent . 

REFERENCES : 



424 Mixed Hydrocarbon Solvents at High Pressure 

COMPONENTS : 

1 .  Propane ; C 3 H a  l 

2 .  Spray oil 

VARIABLES : 
T/K : 3 0 3 . 2  

P/MPa : 0 . 21 6  

EXPERIMENTAL VALUES : 

3 0 3 . 15 
( 8 6 )  

318 . 1 5  
( 1 1 3 )  

333 . 15 
( 1 4 0 )  

P/psi 

31 . 3  
6 1 . 9  

104 . 7  
2 6 . 5  
2 6 . 4  
9 5 . 9  

1 31 . 9  
32 . 6  
33 . 5  

115 . 6  
202 . 4  

[ 7 4 - 9 8 - 6 ] 

- 3 3 3 . 2  
- 1 .  3 9 5  

P/MPa 

0 . 216  
0 . 4 27  
o .  722 
0 . 18 3  
0 . 1 8 2  
0 . 6 6 1  
0 . 909  
0 . 2 2 5  
0 . 2 3 1  
0 . 7 9 7  
1 .  395  

ORIGINAL MEASUREMENTS : 

Hill I E .  s .  l Lacey , 
Ind .  Eng . Che rn .  

1934 , 2 6 , 1327-1 331 . 

PREPARED BY : 

c .  L .  Young 

2 0 . 8 0 1 9 . 2 8 

4 8 . 08 4 0 . 6 2 
136 . 4 1 92 . 0 1 

12 . 04 11 . 3 0 
1 1 . 86  11 . 1 3 
58 . 7 0 47 . 1 8 

107 . 54 7 5 . 7 2 
10 . 8 0 10 . 0 4 
10 . 50 9 . 7 5 
51 . 8 5 4 2 . 2 3 

114 . 50 9 1 . 0 0 

w .  N .  

Mole fraction 
in liquid , 

xC 3 H s  

0 .  2 2 7 1  
0 . 4 0 4 5  
0 . 6 6 0 1  
0 . 14 5 1  
0 . 1 4 3 4  
0 . 4 5 3 2  
0 . 6 0 2 9  
0 . 1322  
0 . 12 9 2  
0 . 4 2 2 7  
0 . 6 7 1 1  

a Volume o f  gas per unit volume of oil both measured at 6 0  °F and 
30 in Hg pressure . 

b Volume of gas measured at 6 0  ° F  and 30 in Hg pressure dissolved 
by unit vo lume of saturated oil at experimental temperature and 
pressure . 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Measurements were carried out in a 
brass absorption cell designed for 
diffus ion measurements and described 
in ref . 1 .  

SOURCE AND PURITY OF MATERIALS : 

1 .  Obtained by distillation of 
commercial propane . Product 
purity about 9 9 . 2  mole per cent ; 
major impurity 2-methylpropane . 

2 .  Average molecular weight 2 8 7 . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Pomeroy , R. D . ; Lacey , W. N . ; 
Scudder , N .  F . ;  Stapp , F .  P .  
Ind. Eng . Ch e rn .  

1933 , 2 5 , 1014 . 



Mixed Hydrocarbon Solvents at High Pressure 

COMPONENTS : 

( 1 ) Propane ; C 3 Ha ; [ 74 - 9 8 - 6 )  

( 2 )  Kerosene 

VARIABLES : 
T/K : 303 . 2 - 3 3 3 . 2  

P/MPa :  0 . 1 80-1 . 3 8 5  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Hill , E .  S . ; Lacey , W .  N .  
Ind . Eng . Chern.  

1934 , 2 6 , 1 3 2 7 - 1 3 3 1 . 

PREPARED BY : 

C .  L .  Young 

425 

T/K P/MPa sa c
b Mole fraction P/psi 

( t/ °F)  
in liquid , 

xC 3 Ha  

3 0 3 . 2  30 . 5  0 . 210  27 . 4 9 24 . 98 0 . 1 9 6 7  
( 8 6 )  31 . 4  0 . 2 16  2 9 . 25 2 6 . 51 0 . 2 0 6 8  

4 5 . 2  0 . 3 12  4 7 . 49 4 0 . 66 0 . 2 9 7 3  
61 . 0  0 . 4 2 1  7 2 . 32 5 7 . 27 0 . 3919  
31 . 4  0 . 216 2 9 . 4 0  2 6 . 6 3 0 . 2 0 7 6  
6 1 . 7  0 . 4 2 5  74 . 94 5 9 . 14 0 . 4 0 0 4  

104 . 5  0 .  7 2 1  2 2 2 . 2 4 12 3 . 4 3 0 . 6 6 4 5  
31 . 4  0 . 2 16 2 9 . 78 2 6 . 99 0 . 2 0 9 8  

3 1 8 . 2  26 . 1  0 . 18 0  1 7 . 25 15 . 94 0 . 13 3 5  
( 1 1 3 )  76 . 2  0 . 5 2 5  6 3 . 8 9 50 . 85 0 . 36 3 2  

149 . 3  1 . 0 2 9  24 3 . 56 12 3 . 25 0 . 6 850  
3 3 3 . 2  30 . 8  0 . 2 12  14 . 36 13 . 17 0 . 1072  

( 1 4 0 )  60 . 8  0 . 4 19 3 1 . 95 2 7 . 6 3 0 . 2 2 2 3  
121 . 3  0 . 8 36 84 . 65 6 2 . 98 0 . 4 3 0 9  
1 2 1 . 3  0 . 8 36  8 2 . 64 6 1 . 55 0 . 4 2 5 1  
2 0 0 . 9  1 .  3 8 5  2 2 5 . 86 114 . 2 7  0 . 6 6 9 0  

a Volume of gas per unit volume of oil both measured at 6 0  o p  and 

b 3 0  in Hg pres sure . 
Volume of gas measured at 6 0  °F and 3 0  in Hg pres sure dis solved by 

temperature and pressure . unit volume of saturated oil at experimental 

AUXILI ARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERI ALS : 

Measurements were carried out in a 1 .  Obtained by distil lation of 
bra ss absorption cell des igned for commercial propane . Product 
diffusion measurements and described purity about 9 9 . 2  mole per cent ; 

in re f .  1 .  major impurity 2-methylpropane . 

2 .  Average molecular weight 1 6 7 . 

ESTIMATED ERROR: 

REFERENCES : 

1 .  Pomeroy , R .  D . ; 
Scudder , N • F • ; 
Ind . Eng .  Che rn .  

1 9 3 3 , 2 5 ,  1014 . 

Lacey , W. N .  ; 
Stapp , F .  P .  



426 Mixed Hydrocarbon So lvents at High Pressure 

COMPONENTS : 

{ 1 )  Propane : C 3H 8 : [ 7 4 - 9 8 - 6 ]  

{ 2 )  Hydrocarbon O i  1 

VARIABLES :  
T/K : 2 9 4 . 3-3 6 6 . 5  

P/MPa : 0 . 230-1 . 8 6 3  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Sage , B . H . : Lacey , w .  N . : 

Schaafsma , J .  G .  
Ind . Eng . Chern . 

1 9 3 4 , 2 6 ,  874-8 7 7 .  

PREPARED BY : 
C .  L .  Young 

T/K P/psia P/MPa Solubility , s# v 

7 0 . 0  2 94 . 3  33 . 4  
4 5 . 3  
55 . 8  
6 4 . 9  
7 2 . 8  
7 9 . 7  
8 5 . 2  
9 0 . 1  
9 4 . 4 

1 0 0 . 0  3 10 . 9  2 9 . 7  
5 3 . 5  
72 . 4  
8 7 . 2  

1 00 . 4  
111 . 6  
1 2 1 . 2  
129 . 5  
1 3 6 . 4  

1 4 0 . 0  33 3 . 2  4 0 . 1  
7 5 . 6  

105 . 3  
1 30 . 7  
15 2 . 6  

AUXI LIARY 

METHOD/APPARATUS /PROCEDURE : 

Static pressure-volume-temperature 
cell as described in ref .  ( 1 ) . 
Propane was added to cell containing 
oil in increasing amounts . Amount 
of propane dis solved calculated from 
increase in pressure . 

0 . 2 30 0 . 4002  0 . 0 1 9 5 6  
0 . 312 0 . 6 135  0 . 0 2 0 3 0 
0 . 384  0 . 84 4 1  0 . 02 10 6  
0 . 4 4 7  1 .  0 6 6  0 . 0 2 1 8 0  
0 . 502  1 .  308  0 . 0 2 2 5 8  
0 . 54 9  1 . 54 1  0 . 0 2 3 4 3  
0 . 58 7  1 .  7 6 6  0 . 02 4 1 9  
0 . 62 1  2 . 00 7  0 . 0 2 5 0 2  
0 . 6 5 1  2 . 2 4 1  0 . 0 2 5 8 6  
0 . 20 5  0 . 2 2 2 3  0 . 0 1 9 1 6  
0 . 36 9  0 . 4 6 5 2  0 . 0 2 0 0 0  
0 . 49 9  0 . 7022  0 . 0 2 0 9 2  
0 . 6 0 1  0 . 9 3 40 0 . 0 2 1 6 9  
0 . 6 9 2  1 . 175  0 . 0 2 2 5 4  
0 . 76 9  1 .  4 19 0 . 0 2 3 5 1  
0 . 8 3 5  1 .  6 6 8  0 . 0 2 4 2 9  
0 . 8 9 3  1 .  9 0 6  0 . 0 2 5 1 2  
0 . 9 4 0  2 . 14 4  0 . 0 2 6 0 4  
0 . 27 7  0 . 2 0 4 3  0 . 0 1 9 6 2  
0 . 52 1  0 . 4 4 6 4  0 . 0 2 0 4 0  
0 .  7 2 5  0 . 6 9 1 8  0 . 0 2 1 3 3  
0 . 89 2  0 . 9 3 9 1  0 . 02 2 2 5  
1 . 0 5 2 1 . 19 8  0 . 0 2 3 2 0  

{ cont . )  

INFORMATION 

SOURCE AND PURl TY OF MATERIALS : 

1 .  Phi lgas sample , C . P .  grade . 

2 .  Refined oil with molecular 
weight of 33 7 . 5 .  

ESTIMATED ERROR: 

oT/K = ± 0 . 1 :  o P/psia = ± 1 :  
oS/S = ± 0 . 001 . 

REFERENCES : 
1 .  Sage , B .  H . : Lacey , W .  H .  

Ind . Eng . Chern . 

1 9 3 4 , 2 6 , 103 . 



Mixed Hydrocarbon Solvents at High Pressure 

COMPONENTS : ORIGINAL MEASUREMENTS :  

( 1 )  Propane ; C 3 H e ; [ 74-98-6 ] Sage , B .  H . ; Lacey , W. N . ; 
Schaafsma , J .  G .  

( 2 ) Hydrocarbon Oil 
Ind .  Eng . Chern.  

1 9 3 4 , 2 6 , 8 7 4- 8 7 7 . 

I 
EXPERIMENTAL VALUES : (concluded) 

T/°F  T/K P/psia P/MPa Solubility ,  S # v 

140 . 0  

1 60 . 0  

200  

s# 

v 

PB-0* 

3 3 3 . 2  1 7 2 . 0  1 . 186  1 .  461  0 . 0 2 4 1 5  
1 89 . 4  1 .  305  1 .  733  0 . 02 5 1 0  

3 44 . 3  5 6 . 4  0 . 3 8 8  0 . 2 502 0 . 0 1 9 8 1  
10 1 . 0  0 . 6 9 6  0 . 5131  o .  0 2 0 7 7  
1 3 8 . 1  0 . 9 5 1  0 .  7 7 8 9  0 . 0 2 1 7 6  
16 8 . 2  1 . 159  1 . 0 3 9  0 . 0 2 2 7 4  
1 9 4 . 7  1 . 342  1 . 312  0 . 02 37 9  
2 17 . 8  1 .  5 0 1  1 .  5 9 2  0 . 0 2 4 8 9  
2 37 . 8  1 .  6 3 8 1 . 871  o .  0 2 5 7 1  

3 6 6 . 5  5 1 . 8  0 . 357  0 . 1557  0 . 0 1 9 7 8  
9 7 . 0  0 . 6 69  0 . 32 2 5  0 . 0 2 0 4 2  

137 . 6  0 . 9 4 8  o .  4 9 1 4  0 . 02106  
174 . 6  1 .  2 0 3  0 . 6 6 4 5  0 . 0 2 1 7 2  
2 0 8 . 5  1 .  4 3 7  0 . 8 3 8 8  0 . 0 2 2 3 9  
24 0 . 6  1 .  6 5 8  1 .  0 2 5  0 . 0 2 3 1 4  
2 70 . 5  1 .  8 6 3  1 .  2 1 4  0 . 0 2 3 9 1  

Volume of propane i n  units of ft 3 measured a t  2 8 8 . 7  K and a 
pressure of 1 atmosphere dissolved by one pound of  oil . 

dens ity of liquid in units of ft 3 lb- 1 • 
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428 Mixed Hydroca rbon So lvents at High Pressure 

COMPONENTS : 

( 1 ) Butane ; C 4 H 1 0 ; [ 1 06 - 9 7 - 8 ]  

( 2 )  Hydrocarbon o i l  

ORIGINAL MEASUREMENTS : 

Sage , B .  H . ; Lacey , W .  N .  

Ind. Eng . Chern.  

1 9 3 6 , 2 8 ,  1 0 6-111 . 

VARIABLES : PREPARED BY : 
T/K : 2 9 4 -378  

P/MP a :  0 . 06 9 -1 . 5 5 

EXPERIMENTAL VALUES : 

T/K P/psia 

7 0  2 9 4  1 0  
2 0  
3 0  

1 0 0  3 1 1  1 0  
2 0  
3 0  
4 0  
5 0  

130  3 2 8  1 0  
2 0  
30 
4 0  
5 0  
7 5  

1 6 0  344  10  
20  
30  
40  
50  
7 5  

1 0 0  
1 9 0  3 6 1  1 0  

2 0  
3 0  
4 0  

AUXI LIARY 

METHOD /APPARATUS /PROCEDURE ; 

Contents of variable volume cell 
brought to equilibrium at de sired 
temperature and pressure and volume 
determined . Volume varied by 
admission or removal of mercury . 
Bubble point determined from 
change in slope of pressure-volume 
curve . 

C .  L .  Young 

P/MPa Solubi lity , S/wt-% 

0 . 06 9  4 . 6  
0 . 14 13 . 5  
0 . 21 4 9 . 9  
0 . 0 6 9  2 . 5  
0 . 14 6 . 8  
0 . 21 14 . 0  
0 . 28 2 5 . 2  
0 . 3 4 6 0 . 0  
0 . 06 9  1 . 7  
0 . 14 4 . 2  
0 . 2 1 8 . 0  
0 . 2 8 1 2 . 8  
0 . 3 4 18 . 7  
0 . 52 58 . 5  
0 . 06 9  1 . 1  
0 . 14 2 . 7  
0 . 21 4 . 9  
0 . 2 8 7 . 6  
0 . 3 4 1 0 . 8  
0 . 5 2 2 1 . 1  
0 . 6 9 39 . 0  
0 . 0 6 9  0 . 7  
0 . 14 1 . 7  
0 . 2 1 3 . 2  
0 . 2 8 4 . 9  

( cont . )  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 
1 .  Philgas Company sample , 9 9 . 2 1 per 

cent butane , 0 . 18 per cent 
2 -methylpropane , 0 . 6 1 per cent 

2-methylbutane . 
2 .  Nonwaxy asphalt crude oil with 

molecular weight of between 335  
and 340  (by freezing point 
depression) . 

ESTIMATED ERROR: 

o T/K = ± 0 . 1 3 ;  oP/psia = ± 1 ;  

oS/S = ± 0 . 0 0 1  

REFERENCES ; 

1 .  Sage , B .  H . ; Backus , H .  S . ;  
Lacey , W.  N .  
Ind. Eng . Chern . 

1 9 3 5 ,  2 '? '  6 8 6 . 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Butane : C 4 H 1 o :  [ 1 06-97-8 ]  Sage , B . H . :  Lacey , w. N. 

( 2 ) Hydrocarbon oil Ind .  Eng . Chern . 

1 9 36 , 2 8 ,  106-111 . 

EXPERIMENTAL VALUES :  (concluded) 

Tj CF T/K Pjpsia PjMPa Solubility ,  S/wt-% 

190  3 6 1  s o 0 . 34 7 . 0  
7 S  O . S2 12 . 9 ! 

1 0 0  0 . 6 9 2 0 . 4  
1 2 S  0 . 8 6 30 . 4  
lSO  1 . 0 3 4 7 . 1  
1 7 S  1 . 21 8 8 . 4 

220  3 7 8  10  0 . 0 6 9  0 . 6  
2 0  0 . 14 1 . 2  
30  0 . 2 1 2 . 1  
4 0 0 . 2 8 3 . 2  
s o 0 . 34 4 . 3  
7 S  O . S 2 7 . 9  

1 0 0  0 . 6 9 12 . 4 
125  0 . 8 6 17 . 5  
1 S O  1 .  0 3 2 3 . 2  
175  1 . 2 1 3 1 . 1  
2 0 0  1 . 38 4 3 . 3 
22S  1 .  5 5 6 5 . 1  



SYSTEM INDEX 
Page numbers preceeded by E refer to eva l uation texts whereas those not 
preceeded by E r e f e r  to comp 1 l ed t ab l e s . Compounds are l 1 s ted as in 
Chemi ca l Abstra ct s .  For examp l e ,  t o l uene is l 1s ted as ben z e ne , methy l 
and N-methyl an i l ine a s  ben zenami ne , N-methy l - .  

A 
Acet1 c a c 1 d  + propane 
Acet i c  a c1 d  anhydride 

+ butane 
+ propane 

Acet1 c a c i d , d i c h l or o -

E 3 7 5  - E 3 7 8 , 3 7 9  

E 3 7 5  - E 3 7 8 , 3 9 7  
E 3 7 5  - E 3 7 8 , 3 8 3  

+ butane E 2 5 7 , E 2 5 8 , 2 7 2  
Acet 1 c  anhyd r i d e  
Acetone 
Acetophenone 
A l bumen , bov 1 ne serum 

see acet i c  a ci d  anhydride 
see 2 -p ropanone 
see ethanone , l -pheny l -

+ butane 
Ammonium brom1de ( aqueous ) 

E41 4 ,  42 1 

+ propane E 5 8  - E7 2 ,  7 8 ,  7 9  
An1 l in e  see benz enam1ne 

B 

Barium c h l or 1 de ( a queous ) 
+ butane 

Benz enam1ne 
+ butane 
+ propane 

Ben z e nami ne , N , N-dimeth y l -
+ butane 
+ propane 

Benz enamine , N -methy l -

Ben z e ne 

+ butane 
+ propane 

+ 2 -methy l propane 
+ propane 

Ben z e ne , bromo-
+ 2 -methy l propane 

Benzene , 1 -b romo - 3 -methyl -

Ben z e ne , c h l o r o -

+ butane 
+ propane 

+ butane 
+ 2 -methyl propane 
+ propane 

Benz ene , ( 1 -ch loroethy l ) -
+ 2 -methy l propane 
+ propan e 

Ben z e ne , 1 -ch l oro- 4-methy l -
+ 2 -methy l propane 
+ propane 

Ben z e ne , d imeth y l -
+ butane 

Benz ene , 1 , 3 -d imethy l -

Benzene , e thoxy-

Benzene , ethy l -

Benzene , iodo-

+ butane 
+ propane 

+ butane 
+ propane 

+ propane 

+ butane 
+ propane 

431 

E 5 8  - E7 2 ,  9 6  

E2 9 9  - E 3 0 2 , 3 2 2 , 3 2 3  
E 2 9 9  - E 3 0 2 , 3 0 9 , 3 1 1 , 3 1 3 

E 2 9 9  - E 3 0 2 , 3 2 6  
E 2 9 9  E 3 0 2 , 3 1 7  

E 2 9 9  - E 3 0 2 ,  3 2 6  
E 2 9 9  - E 3 0 2 , 3 1 6  

E 2 1 8  - E 2 2 1 ,  2 46 
1 5 , E2 1 8  - E2 2 1 , 2 2 5  - 2 2 9  
E 2 5 1 , 2 5 2  - 2 5 4 ,  3 3 8 ,  3 8 6 , 
4 1 5 

E2 5 7 , E 2 5 8 ,  2 8 1  

E 2 5 7 ,  E 2 5 8 ,  2 7 5 
E 2 5 7 , E 2 5 8 , 2 6 6  

E 2 5 7 ,  E 2 5 8 ,  2 7 3  
E 2 5 7 , E 2 5 8 , 2 8 0 , 2 9 1  
E 2 5 7 ,  E 2 5 8 ,  2 6 3 , 2 8 3 

E2 5 7 , E 2 5 8 ,  2 9 7  
E 2 5 7 , E 2 5 8 , 2 8 8  

E2 5 7 , E 2 5 8 ,  2 9 2  
E 2 5 7 , E 2 5 8 , 2 8 4  

2 40 

E 2 1 8  - E 2 2 1 ,  2 42 
E2 1 8  - E 2 2 1 ,  2 3 3 , 2 3 4  

E 3 7 5  - E 3 7 8 , 4 0 0  
E2 1 8  - E 2 2 1 ,  2 3 2 , E 3 7 5  - E 3 7 8  
3 9 1  

E 2 1 8  - E 2 2 1 ,  2 3 2  

E 2 5 7 ,  E 2 5 8 ,  2 7 4 
E 2 5 7 , E 2 5 8 , 2 6 4  
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B 

Benzene , meth y l -
+ butane 
+ propane 

Benzene , 1 , 1 ' -methy l e neb1 s -

E 2 1 8  - E 2 2 1 ,  2 4 0 ,  2 4 1  
E 2 1 8  - E 2 2 1 ,  2 3 0 ,  2 3 1  

+ propane 
Benzene , l -methy l - 2 - n1 tro-

E 2 1 8  - E 2 2 1 ,  2 3 9  

Benzene , n i t ro-
+ butane 

+ butane 
+ 2 -methy l propane 
+ propane 

E 2 9 9  - E 3 0 2 , 3 2 4  

E 2 9 9  - E 3 0 2 , 3 2 4  
E2 9 9  - E 3 0 2 , 3 2 9 ,  3 3 0 
E 2 9 9  - E 3 0 2 , 3 0 7 , 3 0 8  

Benzene , 1 , 3 , 5 - trimethy l -

Benz enemethanamine 

Benzeneme th an ol 

+ butane 

+ butane 
+ propane 

+ butane 
+ 2 -methy l propane 
+ propane 

E 2 1 8  - E 2 2 1 ,  2 4 7  

E 2 9 9  - E 3 0 2 , 3 2 5  
E 2 9 9  - E 3 0 2 , 3 1 7  

E 3 3 1  - E 3 3 4 ,  3 6 1 , 4 0 0  
E3 3 1  - E 3 3 4 ,  3 7 3  
E 3 3 1  - E 3 3 4 , 3 4 5 ,  3 4 7  

Benzoi c acid , 2 - hydroxy- , me thy l e ster 
+ butane E 3 7 5  - E 3 7 8 , 4 0 1  

E 3 7 5  - E 3 7 8 , 3 9 0  
Benzon 1 tr i l e  

Benz y l amine 
Ben z y l  a l coho l 
1 , 1  ' - Bicy c l ohexyl 

+ propane 

+ butane E 2 9 9  - E 3 0 2 ,  3 2 5  
+ propane E 2 9 9  - E 3 0 2 , 3 1 5  
s e e  ben zenemethanamine 
s e e  benzenemethanol 

+ butane 
+ 2 -me thy l propane 
+ propane 

E 2 1 8  - E2 2 1 ,  2 4 5  
E 2 1 8  - E 2 2 1 ,  2 4 9  
E 2 1 8  - E 2 2 1 , 2 3 8  

Bromobenz ene see ben z ene , bromo-
1 -Bromo - 3 -methy l be n zene s ee benzene , 1 -bromo - 3 -methy l -
1 -Bromooctane see octane , 1 -bromo-
m-Bromotol uene see ben zene , l -bromo- 3 -methyl -
Butanami n1um brom1de , N , N , N-tr ibuty l - ( aqueous ) 

Butane 

Butane , 2 , 2 - dimethy l -

Butane , 2 , 3 -dimethy l -

! - Butano l 

1 - Butano l , 3 -methy l -

c 

Carbo� d i s u l f i de 

Carbon tetrach loride 
Chl oroben zene , 
Ch l oroform 
1 -Ch l oron ap thal ene 
2 -Chl orooctane 
Cyc lohexane 

+ butane E 5 8  - E 7 2 , 9 3  
+ propane E 5 8  - E 7 2 , 9 2  

+ propane 

+ butane 
+ 2 -me thyl propane 
+ propane 

+ propane 

+ butane 
+ 2-methyl propane 
+ propane 

+ butane 
+ propane 

E l 9 6 ,  E l 9 7 ,  1 9 8 - 2 0 0  

E l 3 0 - E l 3 4 ,  1 7 0 
E l 3 0  - E l 3 4 , 1 9 1  
E l 3 0  - E l 3 4 , 1 4 3 ,  1 4 4  

E l 3 0  - E l 3 4 , 1 4 5  

E 3 3 1  - E 3 3 4 ,  3 5 7 ,  3 5 8  
E 3 3 1 - E 3 3 4 , 3 6 9  
E 3 3 1  - E 3 3 4 , 3 4 2  

E 3 3 1  - E 3 3 4 ,  3 5 9 
E 3 3 1  - E 3 3 4 , 3 4 3  

+ propane E 2 1 8  - E 2 2 1 ,  2 2 2  
s e e  methane , tetrach l oro-
s e e  ben zene , c h l oro-
see methane , tr ic h l oro-
see naphtha l ene , 1 -chl oro
see octane , 2 - c h l oro-

+ propane E 2 1 8  - E 2 2 1 , 2 2 3 , 2 2 4  



c 

Cyc lohe xanami ne 

Cyc l ohexy l amine 
Cyc l otetra s i l oxane , 

0 

System Index 

+ propane 
see cyc lohexanam1ne 

octamethy l 
+ butane 
+ 2-methy l propane 
+ propane 

E 2 9 9  - E 3 0 2 , 3 1 0 

E 2 1 8  - E 2 2 1 , 2 4 3  
E2 1 8  - E 2 2 1 ,  2 5 0  
E 2 1 8  - E 2 2 1 ,  2 3 5  

Decahyd ro naphtha l ene see naphtha l ene , decahydro-
Oeca l i n  s e e  naphtha l ene , decahydro-
Decane 
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+ butane E l 3 0 - E l 3 4 ,  1 7 4 - 1 7 6 , E l 9 6 ,  
E 1 9 7 ,  2 1 6 , 2 1 7  

+ 2 -methy l propane 
+ propane 

El 3 0  - E l 3 4 , 1 9 3 ,  1 9 4 
E 1 3 0  - E l 3 4 ,  1 4 9 - 1 5 1 , E l 9 6 ,  
E l 9 7 , 2 0 8 , 2 0 9  

Decaned ioic a c i d ,  b 1 s ( 2 - e thyl hexy l ) e ster 
+ 2-methy l propane E 3 7 5  - E 3 7 8 ,  4 1 0  
+ propane E 3 7 5  - E 3 7 8 ,  3 9 4  

1 , 2 - D ibromoethane s e e  ethane , 1 , 2 - d ibromo-
D1chl oroaceti c  acid s e e  acet1c acid , d1chl oro-
Diethyl e ther s e e  eth an e ,  1 , 1  ' - oxyb 1 s -
D i - 2 - ethy lhexy l sebacate 

s ee decaned ioic ac1 d ,  bis ( 2 -e t hy 1 hexy l ) ester 
1 , 2 -01 hyd roxye thane see 1 , 2 -ethaned i o 1  
N , N-Dimethy lan1 1 i ne s e e  ben zenami ne , N , N-d 1methy 1 -
N , N-Dimethy l benz enamine 

see benz enamine , N , N-d1methy 1 -
Dimethy l benzene s e e  benz ene , d imethy 1 -
2 , 2 -Dimethy l butane see butane , 2 , 2 - dimethy l -
N , N- Dimethy1 formamide see formamide , N , N-dime thy 1 -
N , N -Dimethy l - N-pheny 1 am1ne 

D1methy l sul foxide 
Dioct y l  e ther 
1 , 4 -D ioxane 

see ben zenami ne N , N-d 1methy 1 -
s e e  methane , s u 1 f iny 1 b i s -
s e e  octan e ,  1 , 1 ' - oxyb i s -

+ butane 
+ propane 

E 3 7 5  - E 3 7 8 ,  3 9 6  
E 3 7 5  - E 3 7 8 , 3 8 4  

1 , 3 -D1oxo 1 an- 2-on e ,  

Di-n- pe nt y l  e ther 
D1pheny l me thane 
Dipro py l ene g l ycol 
Oocosane 

4 -methy l -
+ butane E 3 7 5  - E3 7 8 , 4 0 5  
+ propane E 3 7 5  - E 3 7 8 , 3 8 5  
s e e  pentane , 1 , 1 ' - oxybi s -
s e e  ben z ene , 1 , 1 ' -methy l eneb i s 
s e e  propano l , oxyb i s -

+ butane E 1 3 0  - El 3 4 ,  
+ propane E l 3 0  - E l 3 4 , 

1 8 4  
1 6 4  

1-Dodecanam i n e ,  hydroch 1 or1de ( aqueous ) 
+ propane E 5 8  - E 7 2 , 8 0  

Oodecane 
+ butane E 1 3 0  - E 1 3 4 , 1 7 7 ,  
+ propane E 1 3 0  - E l 3 4 , 1 5 2  

Ood ec ylam i n e  hydroch l oride 
s e e  1 -dodecanamine , hydroch l oride 

Dotriacontane 
+ butane E 1 3 0  - El 3 4 ,  1 8 7 

E 

Ei cosane 
+ butane E l 3 0  - E l 3 4 , 1 8 3 ,  
+ 2 -me thy l propane E l 3 0  - E l 3 4 , 1 9 5  
+ propane E l 3 0  - E l 3 4 , 1 6 2 ,  

1 7 8  

1 8 4 

1 6 3  
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E 

Ethanam in ium bromide , 2 -hydroxy-N , N , N- t ri s ( 2 - hydroxyethyl ) - ( aqueous ) 
+ propane E 5 8  - E 7 2 , 9 4  

Ethanam 1n 1um bromide , N , N , N-triethy l - ( a queous ) 

1 , 2 - Ethanediol 

Ethane , 1 , 2 - d i bromo-

Ethane , 1 , 2 - epoxy-

Ethan e ,  1 , 1  ' - oxyb i s -

+ butane E 5 8 - E 7 2 , 8 7 ,  88 
+ propane E 5 8  - E7 2 ,  8 6  

+ butane 
+ 2 -methyl propane 
+ propane 

E 3 3 1  
E 3 3 l  
E 3 3 1  

- E 3 3 4 , 
- E 3 3 4 , 
- E 3 3 4 , 

3 5 4 
3 6 7  
3 3 9  

+ butane E 2 5 7 ,  E 2 5 8 ,  2 7 2 

+ butane 
+ propane 

E4 l l ,  
E4 l l ,  

4 1 3  
4 1 2  

+ butane 
+ 2 -methy l propane 
+ propane 

3 3 ,  2 6 9 , 3 5 3 ,  E 3 7 5  - E 3 7 8 , 3 9 8  
3 8 ,  2 7 7 , 3 6 5 ,  E 3 7 4 - E 3 7 7 , 4 0 5  
1 5 ,  2 2 8 , 2 5 9 , 3 3 8 , E 3 7 5  - E 3 7 8 , 
3 8 6 , 4 1 5  

Ethane , 1 , 1 ' - oxybi s - 2 -ch loro -

Ethan ol 

+ 2 -methy l propane 2 7 9  
+ propane 2 6 2  

+ butane 3 3 ,  
3 5 1  

+ 2 -methy l propane 3 8 , 
3 6 4  

2 6 9 , E 3 3 1  - E 3 3 4 ,  
- 3 5 3 , 3 5 5 ,  3 9 8  
2 7 7 , E 3 3 1  - E 3 3 4 ,  
- 3 6 6 , 4 0 6 

+ propane 1 5 ,  2 2 8 , 2 5 9 , E 3 3 1  -

Ethanol , 2 -ethoxy-
+ 2 -methy l propane 
+ propane 

Ethano l , 2 , 2 , 2 - t r i ch l oro-

Ethanone , 1 -pheny l -

Ethoxybenz ene 
Ethyl ben z e ne 
Ethy l e ne gl ycol 
Eth y l ene oxide 

F 

+ butane 

+ butane 
+ propane 
s e e  benzene , ethoxy
see ben zene , e th y l 
s e e  1 , 2 - ethanedi o l  
s e e  eth an e ,  1 , 2 -epoxy-

. Formam1de , N , N-d ime thy l -

3 3 6 - 3 3 8 , 3 8 6 ,  

E 3 3 1  - E 3 3 4 ,  3 7 0  
E 3 3 1  - E 3 3 4 ,  3 4 1  

E2 5 7 ,  E 2 5 8 ,  2 7 2  

E 3 7 5  - E 3 7 8 , 4 0 0  
E 2 9 9  - E 3 0 2 , 3 1 2  

E 2 9 9  - E 3 0 2 , 3 1 9  

4 1 5  
E 3 3 4 , 

+ butane 
+ propane El 2 5 , 1 2 7 , 1 2 9 ,  E 2 9 9 - E 3 0 2 ,  

3 0 3  - 3 0 5  
2 -Furanca rboxa ldehyde 

G 

+ 2 -methy l propane 
+ propane 

see Kerosene 
see 1 , 2 , 3 - propanet r i o l  

Gas o l 1ne 
G l ycero l 
Guan1 d i ne monohydro ch l oride ( aqueous ) 

+ butane 

Guanidinium c h l oride 

+ 2 -methyl propane 
+ propane 

E3 7 5  - E 3 7 8 , 4 0 7  
E 3 7 5  - E 3 7 8 , 3 8 7  

E 5 8  - E/ 2 ,  8 2  
E 5 8  - E 7 2 , 8 3  
E 5 8  - E7 2 ,  8 1  

s e e  gua nidine monohydroch l oride 
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H 

Hemog lobin,  human 
+ butane E4 1 4 ,  4 2 1  

Heptadecane 
+ propane E l 3 0  - E l 3 4 , 1 5 8 

2 , 2 , 4 , 4 , 6 , 8 , 8-Heptamethyl nonane 
see nonane , 2 , 2 , 4 , 4 , 6 , 8 , 8-heptamethyl-

Heptane 
+ butane 

+ 2-methy l propane 
+ propane 

Heptane , hexadecaf luoro-

1-Heptanol 

Hexadecane 

+ propane 

+ propane 

+ butane 
+ propane 

triamide 

El 30 - El 3 4 ,  1 7 1 , 1 7 2 ,  E l 9 6 , 
E l 9 7 , 2 1 0  - 2 1 2  
El 30  - El 34 , 1 9 2  
E l 3 0  - El 3 4 ,  1 4 6 ,  1 4 -

E25 7 ,  E2 5 8 ,  267  

E331  - E3 34 , 3 4 4  

E l 3 0 - El 34 , 1 7 9 ,  1 8 0 ,  1 8 2  
E l 3 0  - E l 34 , 1 5 4  - 1 59 ,  1 6 6  

�examethy l phosphori c 

�exane 
see phosphoric triamide , hexamethyl-

+ butane 
+ 2-methy l propane 
+ propane 

�exane , tetradecaf luoro-

�exanoic acid 

�exatriacontane 

�ydrocarbon oi l 

�ydroch loric ac1d 

+ propane 

+ butane 
+ 2-methyl propane 
+ propane 

+ butane 
+ propane 

+ butane 
+ propane 

+ butane 
+ propane 

�-Hydroxybenzoic acid , methyl ester 

E l 3 0 - El 3 4 ,  1 6 7  - 1 6 9  
E l 3 0  - E l 3 4 , 1 8 9 , 1 9 0  
E l 3 0  - E l 3 4 , 1 3 5 ,  1 36 - 1 4 0  

E25 7 ,  E2 5 8 ,  2 6 5  

E 3 7 5  - E3 78 , 3 9 9  
E 3 7 5  - E378 , 408  
E 3 7 5  - E378 , 3 8 9  

E l 3 0  - E l 3 4 , 1 8 8  
E l 3 0  - E l 3 4 , 1 6 6  

E422 , 4 2 8 , 4 2 9  
E4 22 , 426 , 427  

E58  - E72 , 74  
E5 8 - E72 , 73 

see benzoic acid , 2-hydroxy- , methy lester 

I 

odobenzene 
1-Iodooctane 

K 

Kerosene 

L 

see benzene , iodo
see octane , 1- iodo-

+ butane 
+ propane 

�anthanum chl oride ( aqueous ) 
+ butane 

�ithium chloride ( aqueous ) 
+ butane 
+ propane 

E4 1 4 ,  4 1 7  
E4 1 4 ,  4 1 6 ,  E422 , 4 2 5  

E 5 8  - E7 2 ,  9 5  

E 5 8  - E72 , 9 8  
E 5 8  - E72 , 97 
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M 

Mes i t y l ene see ben zene , 1 , 3 , 5 -tr�methy l -
Methanam� ni um bromi de , N , N , N- tr�methy l - ( aqueou s ) 

Methane , s u l f i n y l b i s -

Methane , tetrach loro-

Methane , trich loro-

Me thano l 

N-Methy l an i l ine 

N-Methy l benz enamine 

Methy l benzene 

3 -Methy l - 1 -butanol 

+ butane E 5 8  - E 7 2 ,  8 5  
+ propane E 5 8  - E 7 2 , 84 

+ propane 

+ butane 
+ 2 -methy l propane 
+ propane 

+ butane 
+ 2 -methyl propane 
+ propane 

+ butane 
+ 2 -methy l propane 
+ propane 

E 3 7 5  - E 3 7 8 ,  3 8 0 

E 2 5 7 , E 2 5 8 ,  2 7 0 , 2 7 1  
E 2 5 7 , E 2 5 8 , 2 7 8  
E 2 5 7 ,  E 2 5 8 ,  2 6 0 , 2 6 1  

3 3 ,  E 2 5 7 ,  E 2 5 8 ,  2 6 9 , 3 5 3 ,  3 9 8 
3 8 ,  E 25 7 , E 2 5 8 , 2 7 7 , 3 6 6 , 406 
1 5 ,  2 2 8 , E 2 5 7 ,  E 2 5 8 , 2 5 9 , 3 3 8 , 
3 8 6 , 41 5 

E 3 3 l  - E 3 3 4 ,  3 5 0  
E 3 3 1  - E 3 3 4 ,  3 6 3  
E 3 3 1  - E 3 3 4 ,  3 3 5  

s ee ben z e nami ne , N-methy l -

s ee ben ze nami ne , N-meth y l -

s e e  ben z e ne , methy l -

s e e  1 -butano l , 3 -met h y l -
4-Methy l - 1 , 3 -d i oxo l a n- 2 - one 

see 1 , 3 -d �oxo l an- 2 -one , 4-methy l 
Met h y l  hydroxybe nz oate 

see ben zo�c a ci d ,  2 -h ydroxy - , methy l ester 
l -Methy l naphth a 1 ene 

s ee naphtha l ene , 1 -meth y l -
1 -Methy l -2 -n � t robenz ene 

s ee ben zene , 1 -methy l - 2 -nitro-
3 -Methy l pentane 

see pentane , 3 -methy 1 -
2 - Methy l pentane 

s ee p en tane , 2 -methy 1 -
2 -Methy l propane 

see propane , 2 -methy l -
1 -Methy l - 2 -pyrro l id i none 

s ee 2 -pyrro l id i none , 1 -methy l -

N 

Naphtha l e ne , 1 -c h l oro-

Naphtha l e ne , 

Naphtha l e ne , 

Naphtha l e ne , 

Naphtha l ene , 

+ 2 -methy 1 propane 
+ propane 

decahydro

l -methy 1 -

+ butane 
+ propane 

+ 2 -methy l propane 
+ propane 

1 , 2 , 3 , 4-tetrahydro
+ propane 

1 , 2 , 3 , 4- tetrahydro- ( ternary ) 
+ propane 
see benz ene , nit ro

E 2 5 7 ,  E 2 5 8 ,  2 9 8 
E 2 5 7 , E 2 5 8 , 2 8 9  

E 2 1 8  - E 2 2 1 ,  2 44 
E 2 1 8  - E 2 2 1 , 2 3 6  

E 2 1 8  - E 2 2 1 , 2 48 
E 2 1 8  - E 2 2 1 ,  2 3 7  

E 2 5 1 ,  2 5 5  

E 25 1 ,  2 5 6  
N i t roben z e ne 
Nitrotol uene 
Nonane 

see ben z e ne , 1 -methy l - 2 -nitro-

+ butane 
+ 2 -methy l propane 
+ propane 

E l 3 0 - E 1 3 4 ,  1 7 4 
E l 3 0  - E 1 3 4 ,  1 9 4 
E l 3 0  - E l 3 4 ,  1 49 
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N 

Nonan e ,  2 , 2 , 4 , 4 , 6 , 8 , 8 -heptamethy1 -
+ butane E 1 3 0  - E 1 3 4 , 1 8 1  

E 1 3 0  - E 1 3 4 , 1 6 0  

0 

Octacos ane 

Octadecane 

+ propane 

+ butane 
+ propane 

E 1 3 0  - E1 3 4 , 1 8 5 
E 1 3 0  - E 1 3 4 , 1 6 6  

+ butane E 1 3 0  - E 1 3 4 ,  1 8 2  
+ propane E 1 3 0  - E l 3 4 , 1 5 9 ,  1 6 1  

Octadecanoi c a c i d  ( i n N , N-dlmethy 1 f ormamide ) 
+ propane E1 2 5 , 1 2 9  

Oct adecanoi c a c i d  ( i n 2 -p ropanone ) 
+ propane E 1 2 5 , 1 2 8 

Z - 9 -0ctade ceno i c  acid ( aqueous ) 
+ butane E 5 8  - E 7 2 , 1 1 3  

Octamethy l cy c lotetra s i l oxane 

1 -0ctanamine 
see c yc lotetra s i l oxane , octamethy l -

Oct an e 

Octane , 1 - bromo-

Oct an e ,  1 - c h l oro-

Octan e ,  1 - iodo-

Octan e ,  2 - lodo-

Octan e ,  1 , 1 ' - oxyb i s -

1 -0ctano l 

N-Octy 1 am ine 
1 , 1  ' - Oxyb i s oc tane 
Oxyb i s propano l 
Oi l ,  s pray 

p 

Pentane 

Pentane , 2 -methy 1 -

Pentane , 3 -methy l -

+ butane E 2 9 9  - E 3 0 2 , 
+ propane E 2 9 9  - E 3 0 2 , 

+ butane E l 3 0  - E l 3 4 , 
E l 9 7 , 2 1 3  -

+ 2 -methy l propane E l 3 0  - E l 3 4 , 
+ propane E l 3 0  - E 1 3 4 , 

E l 9 7 , 2 0 6  

+ 2 -methy 1 propane E 2 5 7 , E 2 5 8 ,  
+ propane E 2 5 7 , E 2 5 8 , 

+ 2 -methy l propane E2 5 7 ,  E 2 5 8 ,  
+ propane E 2 5 7 , E 2 5 8 , 

+ butane E 2 5 7 , E 2 5 8 ,  
+ propane E 2 5 7 , E 2 5 8 , 

+ 2 -methy l propane E 2 5 7 , E 2 5 8 ,  
+ propane E 2 5 7 , E 2 5 8 , 

+ butane E 3 7 5  - E 3 7 8 , 
+ 2 -methy l propane E 3 7 5  - E 3 7 8 , 
+ propane E 3 7 5  - E3 7 8 ,  

+ butane E 3 3 1  - E3 3 4 ,  
+ 2 -methy l propane E 3 3 1  - E 3 3 4 , 
+ propane E 3 3 l  - E 3 3 4 , 
see 1 - o ctanamine 
see octan e ,  1 , 1  ' -oxyb i s -
s e e  propano l ,  o x yb i s -

+ propane E 4 2 2 ,  4 2 4 

+ butane E l 3 0  - El 3 4 , 
+ 2 -methy l propane E l 3 0  - E l 3 4 , 
+ propane E l 3 0  - E l 3 4 , 

2 0 2  - 2 0 5  

+ propane E l 3 0  - E l 3 4 , 

+ propane E l 3 0  - E l 3 4 , 

3 2 7  
3 1 8  

1 7 2 ,  
2 1 5  

1 9 2 
1 4 7 ,  

2 8 2 , 
2 9 0  

2 9 3  
2 8 5  

2 7 6 , 
2 6 8 , 

2 9 6  
2 8 7  

4 0 4  
4 0 9  
3 9 3  

3 6 2 
3 7 4 
3 4 8 , 

1 6 7  
1 8 9  
1 3 5 ,  

1 4 1  

1 4 2  

1 7 3 ,  

1 4 8 ,  

2 9 4  

2 9 5  
2 8 6  

3 4 9  

E 1 9 6 ,  
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E l 9 6 ,  

E l 9 6 ,  

E l 9 7 ,  
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p 

Pentane , 1 , 1 ' -oxybi s -
+ butane E 3 7 5  - E3 7 8 ,  4 0 3  
+ propane E 3 7 5  - E3 7 8 ,  3 9 3  

Pe r f l uoroheptane 
Per f l uorohexane 
Petro leum ,  c rude o i l s  

s e e  heptane , hexdecaf l uoro-
see hexane , t e tradecaf luoro-

Ph eno l 

+ butane 
+ propane 

4 2 8 , 4 2 9  
E 4 2 2 , 4 2 3  

+ butane E 3 3 1  - E3 3 4 ,  3 6 0  
+ 2 -methy l propane E 3 3 1  - E 3 3 4 , 3 7 1  
+ propane E 3 3 1  - E3 3 4 ,  3 4 6  

1 - Pheny l ethanone 
Pheny l e thy l ether 
Pheny l me thane 
N-Pheny l -N-methyl 

see ethanone , 1 - phenyl 
see ben z e ne , e thoxy-
see benz ene , methy l -

ami ne 
see methanam1 ne , N-pheny l -

Phospho hpids 

Pho spho r 1 c  acid , 

Phospho r 1 c a c i d ,  

Phospho ri c a c i d ,  

+ butane 
+ 2 -methyl propane 
+ propane 

tributyl ester 
+ butane 
+ propane 

t r i ethyl e ster 
+ butane 
+ propane 

tripropyl e st e r  
+ butane 

E4 1 4 ,  4 1 9  
E4 1 4 , 4 2 0  
E 4 1 4 ,  4 1 8  

E 3 7 5  - E3 7 8 , 4 0 2  
E 3 7 5  - E 3 7 8 , 3 9 2  

E 3 7 5  - E 3 7 8 ,  4 0 2  
E 3 7 5  - E 3 7 8 , 3 9 2  

E 3 7 5  - E 3 7 8 , 4 0 2  

Phospho ri c a c i d ,  
+ propane 

tri ( 2 -me thylpropy l )  e ster 
E 3 7 5  - E 3 7 8 , 3 9 2  

Pho sphor i c  acid , 

+ butane 
+ propane 

t ri methy l e st e r  
+ butane 
+ propane 

Phospho r i c t r 1 amide , hexamethy l 
+ butane 
+ propane 

Pota s s i um bromide ( te rnary ) 
+ butane 
+ propane 

Pota s s i um c h l or ide ( aqueous ) 
+ butane 
+ propane 

Pota s s i um i odide ( aqueous ) 
+ butane 
+ propane 

Propanami ni um bromi de , N , N , N-tripropyl 
+ butane 

1 � 2 , 3 -Propan etriol 

2 - Propano l 

Propanol , oxyb i s -

2 - Propanon e 

Propene ( te rnary ) 

Propy l ene carbonate 

+ propane 

+ butane 

+ butane 
+ 2 -methyl propane 
+ propane 

+ butane 
+ 2 -me thyl propane 
+ propane 

+ propane 

+ propane 

E 3 7 5  - E 3 7 8 , 4 0 2 
E 3 7 5  - E 3 7 8 ,  3 9 2  

E 3 7 5  - E 3 7 8 ,  4 0 2  
E 3 7 5  - E 3 7 8 , 3 9 2  

E 2 9 9  - E3 0 2 ,  3 2 1  
E 2 9 9  - E 3 0 2 , 3 1 4  

E 5 8  - E 7 2 ,  1 1 7 
E 5 8  - E 7 2 , 1 1 6  

E 5 8  - E 7 2 ,  1 1 5 
E 5 8  - E 7 2 ,  1 1 4  

E 5 8  - E 7 2 , 1 1 9 
E 5 8  - E 7 2 , 1 1 8  

( aqueous ) 
E 5 8  - E 7 2 , 9 1  
E 5 8  - E 7 2 , 8 9 ,  9 0  

E 3 3 1  - E 3 3 4 , 3 5 4 

E 3 3 1  - E 3 3 4 , 3 5 6  
E 3 3 1 - E 3 3 4 , 3 6 8  
E 3 3 1  - E 3 3 4 , 3 4 0  

E 3 7 5  - E 3 7 8 , 3 9 5  
E 3 3 1  - E 3 3 4 , 3 7 2  
E 3 7 5  - E 3 7 8 ,  3 8 8  

E l 2 5 , 1 2 6 ,  1 2 8 ,  E 3 7 5  
3 8 1 , 3 8 2  

2 5 6 

s ee 1 , 3 -d ioxolan-2 - one , 4 -methy l -

- E 3 7 8 , 



System Index 

p 

2 -Pyrro l i di none , 1 -meth y l -

Q 

+ butane 
+ 2 -methy l propane 
+ propane 

Quino l i ne 

s 

+ butane 
+ propane 

Seawa ter ( s ynthet i c ) 

Sodium 

Sodium 

Sodium 

+ butane 
bromide ( aqueous ) 

+ propane 
carbonate ( aqueous ) 

+ propane 
c h l oride ( aqueous ) 

+ butane 

Sodium i odide ( i n 
+ propane 

N , N-dimethy l formamide ) 
+ propane 

Sod i um i od�de ( i n 2 -propanone ) 
+ propane 
see Oi l ,  s pray 

E 2 9 9 - E 3 0 2 ,  3 2 0  
E 2 9 9  - E 3 0 2 ,  3 2 8  
E 2 9 9  E 3 0 2 ,  3 0 6 

E 2 9 9  - E 3 0 2 ,  3 2 2  
E 2 9 9  - E 3 0 2 ,  3 1 3  

E 7 0  - E 7 2 , 1 2 0 

E 5 8  - E 7 2 , 1 1 1  

E 5 8  - E7 2 ,  1 1 2 

E 5 8  - E7 2 ,  1 0 6  - 1 1 0  
E 5 8  - E7 2 ,  9 9  - 1 0 5  

El 2 5 , 1 2 7 

E l 2 5 , 1 2 6 
Spray oi l 
Squa l an e  
Stear�c acid 
Sul fur�c acid 

see Tetracosane , 2 , 6 , 1 0 , 1 5 , 1 9 , 2 3 -hexamethy l 
see Octadecano i c  ac�d 

T 

+ butane 
+ 2-methyl propane 
+ propane 

E 5 8  - E7 2 ,  7 6  
E 5 8  - E 7 2 ,  7 7  
E 5 8  - E 7 2 , 7 5  

Tetrabut y l ammonium bromide 
see Butanaminium bromi de , N , N , N-tr�buty l -

Tetrachl oromethane 
s ee Methane , t etrachl oro-

Tetracosane 
+ butane 

Tetracosane , 2 , 6 , 1 0 , 1 5 , 1 9 , 2 3 -hexamethy l 
+ butane 

E l 3 0  - El 3 4 , 1 8 5  

E l 3 0  - E l 3 4 , 1 8 6 
El 3 0  - E l 3 4 , 1 6 5  

Tetrade cane 
+ propane 

+ propane E l 3 0  - E l 3 4 , 1 5 3  
Tetraethy l ammon �um bromide 

s ee Eth anamin�um bromi de , N , N , N-trimeth y l -
1 , 2 , 3 , 4 - Tetrahydronaphthal e ne 

s e e  Naphtha l ene , 1 , 2 , 3 , 4 - t etrahydro 
Tetramethyl ammonium brom�de 

s e e  Methanami nium bromide , N , N , N-tr imethy l 
Tetrapropy l ammonium brom�de 

s ee Propanaminium bromide , N , N , N-tr ipropy l -
Tetratr� acontane 

+ butane E l 3 0  - E l 3 4 , 1 8 8  
To l uene 

see Benzene , methy l -
Triacontane 

+ butane E l 3 0  - E l 3 4 , 1 8 7  
1 , 1 , 1 -Trichl oroe tha nol 

s ee Ethan o l , 2 , 2 , 2 - trich l oro-
Trich l oromethane 

s ee Methane , t r i c h l oro-
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T 

N , N , N-Tributy 1 bu tanam1n ium bromide 
see Butanam1n1um bromide , N , N , N- t r i bu ty 1 -

N , N , N-Tr i e t hy 1 ethanam1 n1um bromide 
s ee Eth an am 1 n i um bromi de , N , N , N-triethy 1 -

N , N , N-Trimethy1m etha nam1nium bromide 
s ee Methanami n1um bromide , N , N , N-tr imethy 1 -

N , N , N-Tr1propy 1 propa nam1nium brom1 de 

Turpent i ne , 01 1 

u 

Urea ( a queous ) 

w 

Wa ter 

Wa ter-d
2 

X 

m-Xy 1 ene 

s e e  Propa nami n1um b romide , N , N , N-tripropy 1 -

+ propane 

+ butane 
+ 2 - methy1 propane 
+ propane 

+ butane 

+ 2 -methy 1 propane 

+ propane 

+ butane 
+ propane 

1 5 ,  2 2 8 , 2 ? 9 ,  3 3 8 , E 4 1 4 , 4 1 5  

E 7 0  - E 7 2 , 1 2 3  
E 7 0  - E 7 2 , 1 2 4  
E 7 0  - E 7 2 , 1 2 1 , 1 2 2  

E 1 6 , E 1 7 , 1 8  - 3 3 ,  2 6 9 , 3 5 2 , 
3 9 7  
E 3 4 ,  3 5  - 3 8 ,  E 4 8 ,  4 9  - 5 3 ,  
2 7 7 , 3 6 6 , 4 0 6  
E 1 , E 2 , 3 - 1 5 ,  E 3 9 , 4 0 - 4 7 ,  
2 2 8 , 2 5 9 , 3 3 8 , 3 8 6 , 4 1 5  

E 5 4 , 5 6 ,  5 7  
E 5 4 , 5 5  

s ee Benzene , 1 , 3 -dimethy 1 -



REGISTRY NU MBER INDEX 
Page numbe r s  preceeded by E refer to eva l uation t exts whereas those not 
pr eceeded by E refer to compi l ed t ab l e s . 

5 0 - 0 1 - 1  
5 6 - 2 3 - 5  
5 6 - 8 1 - 5  
5 7 - 1 1 - 4  

5 7 - 1 3 - 6  
6 0 - 2 9 - 7  

6 2 - 5 3 - 3  
6 4 - 1 7 - 5  

6 4 - 1 9 - 7  

6 4 - 2 0 - 0  
6 7 - 5 6 - 1  
6 7 - 6 3 - 0  
6 7 - 6 4 - 1  
6 7 - 6 6 - 3  

6 7 - 6 8 - 5  
6 8 - 1 2 - 2  
7 1 - 3 6 - 3  
7 1 - 4 3 - 2  

7 1 - 9 1 - 0  

7 4 - 9 8 - 6  

7 5 - 1 5 - 0  
7 5 - 2 1 - 8  
7 5 - 2 8 - 5  

7 5 - 8 3 - 2  

7 8 - 4 0 - 0  
7 9 - 2 9 - 8  
7 9 - 4 3 - 6  
8 8 - 7 2 - 2  
9 0 - 1 3 - 1  

9 1 - 1 7- 8  
9 1 - 2 2 - 5  
9 2 - 5 1 - 3  
9 6 - 1 4 - 0  
9 8 - 0 1 - 1  

9 8 - 8 6 - 2  
9 8 - 9 5 - 3  

1 0 0 - 4 1 - 4  
1 0 0 - 4 6 - 9  
1 0 0 - 4 7 - 0  

E 6 1 , 8 1 - 8 3  
E 2 5 7 , E 2 5 8 ,  2 6 0 , 2 6 1 , 2 7 0 , 2 7 1 , 2 7 8 
E 3 3 1 - E3 3 4 , 3 5 4  
E l 2 5 ,  1 28 ,  1 2 9 

E 7 0 , E 7 1 , 1 2 1 - 1 2 3  
1 5 ,  3 3 ,  3 8 , 2 2 8 , 2 5 9 , 2 6 9 , 2 7 7 , 3 3 8 , 3 5 3 , 3 6 6 , E 3 7 5 - E 3 7 8 ,  
3 8 6 , 3 9 8 , 4 0 6 , 4 1 5  
E 2 9 9 -E 3 0 2 , 3 0 9 , 3 1 1 ,  3 1 3 ,  3 2 2 , 3 2 3  
1 5 ,  3 3 , 3 8 , 2 2 8 , 2 5 9 ,  2 6 9 , 2 7 7 , E 3 3 1 - E 3 3 4 , 3 3 6 - 3 38 , 
3 5 1 - 3 5 3 ,  3 5 5 , 3 6 4 - 3 6 6 , 3 8 6 , 3 9 8 , 4 0 6 , 4 1 5  
E 3 7 5 - E 3 7 8 , 3 7 9  

E 6 1 , E 6 2 , 8 4 ,  8 5  
E 3 3 1 -E 3 3 4 , 3 3 5 ,  3 5 0 , 3 6 3  
E 3 3 1 - E 3 3 4 , 3 4 0 , 3 5 6 , 3 6 8  
El 2 5 , 1 2 6 , 1 2 8 , E 3 7 5 - E 3 7 8 , 3 8 1 , 3 8 2  
1 5 ,  3 3 ,  3 8 , 2 2 8 , E2 5 7 ,  E 2 5 8 ,  2 5 9 , 2 6 9 , 2 7 7 , 3 3 8 ,  3 5 3 ,  3 6 6 , 
3 8 6 , 3 9 8 , 4 0 6 , 4 1 5  

E 3 7 5 -E 3 7 8 , 3 8 0  
E l 2 5 ,  1 27 ,  1 2 9 ,  E 2 9 9 - E 3 0 2 , 3 0 3 - 3 0 5 ,  3 1 9  
E 3 3 1 - E 3 3 4 , 3 4 2 , 3 5 7 , 3 5 8 , 3 6 9  
1 5 ,  E 2 1 8-E2 2 1 , 2 2 5 - 2 2 9 , 2 4 6 ,  E 2 5 1 , 2 5 2 - 2 5 4 , 2 5 9 , 3 3 8 ,  3 8 6 , 
4 1 5  
E 6 2 , 8 6 - 8 8  

El l , E 2 , 3 - 1 5 ,  E 3 9 , 4 0 - 4 7 , E 5 4 , 5 5 ,  E 5 8 - E7 2 ,  7 3 ,  7 5 ,  7 8- 8 1 , 
8 4 , 86 , 8 9 , 9 0 , 9 2 , 94 , 9 7 , 9 9 - 1 0 5 ,  1 1 1 ,  1 1 2 ,  1 1 4 ,  1 1 6 ,  
1 1 8 , 1 2 1 , 1 2 2 ,  E l 2 5 , 1 2 6 - 1 2 9 , E l 3 0 - E l 3 4 , 1 3 5 - 1 6 6 ,  E l 9 6 ,  
E l 9 7 , 1 9 8 - 2 0 9 , E2 1 8 - E2 2 1 , 2 2 2 - 2 2 9 , E 2 5 1 , 2 5 2 - 2 5 6 , E2 5 7 ,  
E 2 5 8 ,  2 59 - 2 6 8 , E 2 9 9 - E 3 0 2 ,  3 0 3 - 3 1 8 ,  E 3 3 1 - E3 3 4 ,  3 3 5 - 3 4 8 , 
E 3 7 5 -E 3 7 8 , 3 7 9 - 3 9 4 , E4 l l ,  4 1 2 , E4 1 4 , 4 1 5 ,  4 1 6 , 4 1 8 ,  
4 2 2 - 4 2 7  
E2 1 8 - E2 2 1 , 2 22 
E 4 1 1 ,  4 1 2 , 4 1 3  
E 3 4 , 3 5 ,  E 5 8 - E7 2 ,  7 7 ,  8 3 ,  1 2 4 ,  E l 3 0 - E l 3 4 ,  1 8 9 - 1 9 5 , E l 9 6 ,  
E l 9 7 ,  2 0 1 , E 2 1 8 - E 2 2 1 , 2 4 6 - 2 5 0 , E 2 5 1 , E 2 5 7 , E 2 5 8 , 2 7 7 - 2 8 2 , 
E 2 9 9 -E 3 0 2 , 3 28 - 3 3 0 , E 3 3 1 - E3 3 4 , 3 6 3 - 3 7 4 ,  E 3 7 5- E3 7 8 ,  
4 0 5- 4 1 0 , E 4 1 4 , 4 2 0  
E l 3 1 ,  E l 3 3 ,  E l 3 4 ,  1 4 3 ,  1 4 4 , 1 7 0 ,  1 9 1  

E 3 7 5 -E 3 7 8 , 3 9 2 , 4 0 2  
E 1 3 1 ,  1 4 5  
E 2 5 7 , E2 5 8 , 2 7 2  
E 2 9 9 -E 3 0 2 , 3 2 4  
E 2 5 7 , E 2 5 8 , 2 8 9 , 2 9 8  

E 2 1 8 -E 2 2 1 , 2 3 6 , 2 4 4  
E2 9 9 -E 3 0 2 , 3 1 3 ,  3 2 2  
E 2 1 8 - E 2 2 1 , 2 3 8 , 2 4 5 , 2 4 9  
El 3 1 , 1 4 2  
E 3 7 5 - E 3 7 8 ,  3 8 7 , 4 0 7  

E 2 9 9 -E 3 0 2 , 3 1 2 ,  4 0 0  
E 2 9 9 -E 3 0 2 , 3 0 7 , 3 0 8 , 3 1 2 ,  3 2 4 ,  3 2 9 , 3 3 0 
E2 1 8 -E 2 2 1 , 2 3 2  
E 2 9 9 -E 3 0 2 , 3 1 7 ,  3 2 5  
E 2 9 9 - E 3 0 2 ,  3 1 5 ,  3 2 5  
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1 0 0 - 5 1 - 6  
1 0 0 - 6 1 - 8  
1 0 1 - 8 1 - 5  
1 0 3 - 7 3 - 1 
1 0 6 - 4 3 - 4  

1 0 6 - 9 3 - 4  
1 0 6 - 9 7 - 8  

1 0 7 - 2 1 - 1  
1 0 7 - 8 3 - 5  
1 0 8 - 2 4 - 7  

1 0 8 - 3 2 - 7  
1 0 8 - 3 8 - 3  
1 0 8 - 6 7 - 8  
1 0 8 - 8 6 - 1  
1 0 8 - 8 8 - 3  

1 0 8 - 9 0 - 7  
1 0 8 - 9 1 - 8 
1 0 8 - 9 5- 2  
1 0 9 - 6 6 - 0  
1 1 0 - 5 4 - 3  

1 1 0 - 8 0 - 5  
1 1 0 - 8 2 - 7  
1 1 1 - 0 1 - 3  
1 1 1 - 4 4 - 4  
1 1 1 - 6 5- 9  

1 1 1 - 7 0 - 6  
1 1 1 - 8 3 - 1  
1 1 1 - 8 4 - 2  
1 1 1 - 8 5 - 3  
1 1 1 - 8 6 - 4  

1 1 1 - 8 7 - 5  
1 1 2 - 4 0 - 3  
1 1 2 - 9 5 - 8  
1 1 5 - 0 7 - 1  
1 1 5 - 2 0 - 8  

1 1 9 - 3 6 - 8  
1 1 9 - 6 4 - 2  
1 2 1 - 6 9 - 7  
1 2 2 - 6 2 - 3  
1 2 3 - 5 1 - 3  

1 2 3 - 9 1 - 1  
1 2 4 - 1 8 - 5  

1 2 6 - 7 1 - 6  
1 2 6 - 7 3- 8  
1 4 2 - 6 2 - 1  

1 4 2 - 8 2 - 5  
1 4 3 - 1 9 - 1  
3 3 5 - 5 7 - 9  
3 5 5 - 4 2 - 0  
4 9 7- 1 9 - 8  

5 1 2 - 4 6 - 1  
5 1 2 - 5 6 - 1  
5 1 3 - 0 8 - 6  
5 4 4 - 7 6 - 3  
5 4 4 - 8 5 - 4  

Registry Number Index 

E 3 3 1 ,  E 3 3 4 ,  3 4 5 , 3 4 7 , 3 6 1 , 3 7 3 ,  4 0 0  
E 2 9 9 - E 3 0 2 , 3 1 6 ,  3 2 6  
E2 1 8 -E 2 2 1 , 2 3 9  
E 3 7 5-E3 7 8 , 3 9 1 , 4 0 0 
E 2 5 7 , E2 5 8 , 2 8 4 , 2 9 2  

E 2 1 8 -E 2 2 1 , 2 7 2  
E 1 6 , E 1 7 , 1 8 - 3 3 , E 4 8 , 4 9 - 5 3 ,  E 5 4 , 5 6 ,  5 7 ,  E 5 8 - E7 2 ,  7 4 ,  7 6 ,  
8 2 , 85 , 8 7 , 88 , 9 1 , 9 3 , 9 5 , 9 6 , 9 8 ,  1 0 6 - 1 1 0 ,  1 1 3 ,  1 1 5 ,  1 1 7 ,  
1 1 9 , 1 2 0 ,  1 2 3 ,  E 1 3 0 -E 1 3 4 ,  1 6 7 - 1 8 8 , E 1 9 6 , E 1 9 7 , 1 9 8 - 2 0 0 ,  
2 1 0 - 2 1 7 ,  E 2 1 8 - E2 2 1 , 2 4 0 - 2 4 5 ,  E2 5 1 ,  E 2 5 7 ,  E 2 5 8 , 2 6 9 - 2 7 6 , 
E 2 9 9 -E 3 0 2 ,  3 1 9 - 3 2 7 , E3 3 1 -E 3 3 4 , 3 5 0 - 3 6 2 , E 3 7 5 - E3 7 8 , 
3 9 5 - 4 0 4 , E4 1 1 ,  4 1 3 ,  E 4 1 4 ,  4 1 7 , 4 1 9 ,  4 2 1 , 4 2 2 , 4 2 8 , 4 2 9  
E 3 3 1 -E 3 3 4 , 3 3 9 ,  3 5 4 , 3 6 7  
E 1 3 1 ,  1 4 1  
E 3 7 5 - E 3 7 8 , 3 8 3 , 3 9 7  

E 3 7 5 - E 3 7 8 , 3 8 5 , 4 0 5  
E2 1 8 - E 2 2 1 ,  2 3 3 ,  2 3 4 , 2 4 2  
E 2 1 8 - E 2 2 1 , 2 4 7  
E2 57 , E2 5 8 , 2 8 1  
E 2 1 8 -E2 2 1 ,  2 3 0 , 2 3 1 , 2 4 0 ,  2 4 1  

E 2 5 7 , E 2 5 8 , 2 6 3 , 2 7 2 , 2 8 0 , 2 8 3 , 2 9 1  
E 2 9 9 - E 3 0 2 , 3 1 0  
E 3 3 1 -E 3 3 4 , 3 4 6 ,  3 6 0 , 3 7 1  
E 1 3 0 , E 1 3 2 - E 1 3 4 ,  1 3 5 ,  1 6 7 ,  1 8 9 , 2 0 2 - 2 0 5  
E1 3 0 - E 1 3 4 , 1 3 5 ,  1 3 6 - 1 4 0 , 1 6 7 - 1 6 9 , 1 8 9 , 1 9 0  

E 3 3 1 - E 3 3 4 ,  3 4 1 , 3 7 0  
E2 1 8 - E 2 2 1 , 2 2 3 , 2 2 4  
E 1 3 1 - E 1 3 4 ,  1 6 5 ,  1 8 6 
E2 5 7 , E2 5 8 , 2 6 2 , 2 7 9  
E 1 3 0 , E 1 3 2 - E 1 3 4 , 1 4 7 ,  1 4 8 ,  1 7 2 ,  1 7 3 , 1 9 2 ,  2 0 6 - 2 07 , 2 1 3 - 2 1 5  

E 3 3 1 - E 3 3 4 ,  3 4 4  
E 25 7 ,  E 2 5 8 ,  2 8 2 , 2 9 0 ,  2 9 4  
E 1 3 0 , E 1 3 2 -E 1 3 4 , 1 4 9 ,  1 7 4 ,  1 9 4  
E 2 5 7 ,  E 2 5 8 ,  2 8 5 , 2 9 3  
E2 9 9 -E 3 0 2 , 3 1 8 ,  3 2 7  

E 3 3 1 - E 3 3 4 , 3 4 8 , 3 4 9 , 3 6 2 , 3 7 4  
E1 30 , E1 3 2 , E 1 3 4 , 1 5 2 , 1 7 7 , 1 7 8  
E 1 3 1 - E 1 3 4 ,  1 6 2 ,  1 6 3 , 1 8 3 , 1 8 4 , 1 9 5  
E2 5 1 , 2 5 6  
E2 5 7 ,  E2 5 8 ,  2 7 2 

E 3 7 5 - E 3 9 8 , 3 9 0 ,  4 0 1  
E 2 5 1 ,  2 5 5 , 2 5 6  
E 2 9 9 - E 3 0 2 , 3 1 7 , 3 2 6  
E 3 7 5 -E 3 7 8 , 3 9 4 , 4 1 0  
E3 3 1 -E 3 3 4 , 3 4 3 , 3 5 9  

E 3 7 5-E 3 7 8 , 3 8 4 , 3 9 6  
E1 3 0 ,  E 1 3 2 -E1 3 4 , 1 4 9 - 1 5 1 ,  1 7 4 - 1 7 6 , 1 9 3 ,  1 9 4 , 2 0 8 ,  2 0 9 , 
2 1 6 , 2 1 7  
E 3 7 5-E 3 7 8 , 3 9 2 , 4 0 2 
E 3 7 5 - E 3 7 8 , 3 9 2 , 4 6 2 
E 3 7 5-E 3 7 8 ,  3 8 9 , 3 9 9 , 4 0 8  

E1 3 0 , E1 3 2 - E 1 3 4 , 1 4 6 , 1 4 7 ,  1 7 1 ,  1 7 2 ,  1 9 2 ,  2 1 0 - 2 1 2  
E 6 9 , 1 1 3  
E 2 5 7 , E 2 5 6 , 2 6 7  
E2 5 7 ,  E 2 5 8 ,  2 6 5  
E69 , 1 1 2  

E 3 7 5 - E 3 7 8 , 3 9 2  
E 3 7 5 - E 3 7 8 , 4 0 2  
E 3 7 5 - E 3 7 8 , 3 9 2 , 4 0 2  
E1 3 0 - E 1 3 4 , 1 5 4 - 1 59 , 1 6 6 , 1 7 9 , 1 8 0 , 1 8 2  
E 1 3 1 - E 1 3 4 ,  1 8 7  



55G - G 7 - 2  
5 5 7 - 3 G - 8  
59 1 - 1 7- 3  
5 9 1 - 5 0 - 4  
5 9 3 - 4 5 - 3  

G 2 9 - 2 7 - G  
G 2 9 - 5 9 - 4  
G 2 9 - 7 8 - 7  
G 29 - 8 2 - 3 
G 2 9 - 9 7 - 0  

G 3 0 - 0 2- 4  
G 3 0 - 0 G - 8  
G 3 8 - G 8 - G  
G 4 G - 3 1 - 1  
G 7 2 - G 5 - 1  

G 8 0 - 3 1 - 9  
G 9 3 -G 5- 2  
872 -50-4  
9 2 9 - 7 3 - 7  

1 3 2 1 - 9 4 - 4  

1 3 3 0 - 2 0 - 7  
1 G 4 3 - 1 9-2  
1 9 4 1 - 3 0 - G  
4 3 2 8 - 0 4 - 5  
4 3 9 0 - 0 4 - 9  

7 4 4 7 - 4 0 - 7  
7 4 4 7-4 1 - 8  
7 G 4 7 - 0 1 - 0  
7 G 4 7 - 1 4 - 5  
7 G 4 7 - 1 5- G  

7 G G 4 - 9 3 - 9  
7 G 8 1 - 1 1 - 0  
7 G 8 1 - 8 2- 5  
7 7 3 2 - 1 8 - 5  

7 7 58 - 0 2 - 3 

7 7 8 9 - 2 0 - 0  
1 0 0 9 9 - 5 8 - 8  
1 0 3 G 1 - 3 7- 2  
1 2 1 2 4 - 9 7 - 9  
1 4 1 G 7 - 5 9-0 

2 5 2 G 5- 7 1 - 8  

Registry Number Index 443 

E 2 1 8-E2 2 1 , 2 3 5 ,  2 4 3 , 250  
E2 57 , E2 5 8 ,  2 8 7 , 2 9 G  
E257 , E258 , 2 G G , 2 7 5  
E2 5 7 ,  E2 5 8 ,  2 G 4 , 2 7 4 
E1 3 1-E1 34 , 1 5 9 ,  1 G 1 , 1 82 

E2 5 7 ,  E25 8 ,  2 G 8 , 2 7 G , 2 8 G , 2 9 5  
E1 30 , El 32 , 1 5 3  
E 1 3 1-E1 3 4 ,  1 5 8  
E3 7 5-E 3 7 8 , 3 9 3 , 4 0 4 , 4 0 9  
E 1 3 1 - E1 3 4 , 1 G 4 , 1 8 4 

E1 3 1 -El 3 4 , 1 G G , 1 8 5  
E 1 3 1-E1 3 4 ,  1 G G , 1 8 8  
El 3 1 -E1 34 , 1 8 7  
E 1 3 1 -E1 3 4 ,  1 8 5  
E257 , E2 58 , 288 , 2 9 7  

E299-E302 , 3 1 4 ,  3 2 1  
E3 7 5-E 3 7 8 , 3 9 3 , 4 0 3  
E2 5 7 ,  E25 8 ,  3 0 G , 3 20 ,  3 2 8  
EG 1 ,  8 0  
E 2 1 8 -E22 1 ,  2 3 7 , 2 4 8  

2 3 1 , 2 4 0  
EG 3 ,  EG4 , 9 2 ,  9 3  
EG2 , E G 3 , 8 9 - 9 1  
EG4 , 9 4  
E1 3 1 , El 3 3 ,  1 GO , 1 8 1  

EG9 , 1 1 4 , 1 1 5 
EGS , 9 7 , 9 8  
E59 , 7 3 ,  7 4 
EG5-EG 8 , 9 9 - 1 1 0  
EG8 , 1 1 1 

E59 , EGO , 7 5 - 7 7  
E70 , 1 1 8 
E1 2 5 ,  1 2  G ,  1 2  7 
E1 , E2 , 3 - 1 5 ,  E 1 G , E 1 7 ,  1 8 - 3 3 ,  E 3 4 , 3 5 - 3 8 , E 3 9 , 4 0- 4 7 , 
E48 , 4 9 - 5 3 , E58-E7 2 ,  7 3- 1 2 4 ,  228 , 2 5 9 , 2G9 , 2 7 7 , 3 38 ,  3 5 3 ,  
3 G G ,  3 8 G , 3 9 8 , 4 0 G , 4 1 5 , 4 2 1  
EG9 , E 7 0 , 1 1 G ,  1 1 7  

E54 , 5 5 - 5 7  
EG4 , EG5 , 9 5  
E G S , 9 G  
EGO , 78 , 7 9  
E 1 3 1 - E1 3 4 , 1 8 8  

E 3 3 1 - E 3 3 4 , 3 7 2 ,  E 3 7 5-E3 7 8 , 3 8 8 , 3 9 5  
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