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FOREWORD 

It the knowledge ls 
undigested or simply wrong, 

more ls 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 expanding volume of numerical information, the 
formulation of new interdisciplinary areas in which chemistry is a partner, 
and the links between these and existing traditional subdisciplines in 
chemistry, along with an increasing 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 initiated and operated by 
various IUPAC commissions, the Solub1l1ty Data Project is probably one of 
the most ambitious ones, It is concerned with preparing a comprehensive 
critical compilation of data on solubilities in all physical systems, of 
gases, liquids and solids, Both the basic and applied branches of almost all 
scientific 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, 
chemistry, 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 
relations in the formation of minerals and alloys, the deposits of minerals 
and radioactive fission 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 in some disciplines, certainly 
in chemistry, 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 la 1:ing 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 

With the status of current secondary and tertiary services being as 
briefly stated above, the innovative approach of the Solubility Data Project 

is that its compilation and critical evaluation work involve consolidation and 
reprocessing services when both activities are based on intellectual and 
scholarly reworking of information from primary sources, It comprises compact 
compilation, rationalization and simplification, and the fitting of isolated 
numerical data into a critically evaluated general framework, 

The Solubility Data Project has developed a mechanism which involves a 
number of innovations in exploiting the literature fully, and which contains 
new elements of a more imaginative approach for transfer of reliable 
information from primary to secondary/tertiary sources, The fundamental 
trend of the S0lubilit1J 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 participation of career scientists in 
it, Consolidating primary data, producing a truly critically-evaluated set of 
numerical data, and synthesizing data in a meaningful relationship are demands 
considered worthy of the efforts of top scientists, Cdreer scientists, who 
themselves contribute to science by their involvement in active scientific 
research, are the backbone of the project, The scholarly work is commissioned 
to recognized authorities, involving a process of careful selection in the 
best tradition of IUPAC. This selection in turn is the key to the quality 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 
disqualified 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 with 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 l 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 
fitting of data, with suitable statistical tests, to mathematical 
functions; 

(ii) 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; 

(iii) a graphical plot of recommended data, 

The Compilation part consists of data sheets of the best experimental data 
in the primary literature, Generally speaking, such independent data sheets 
are given only to the best and endorsed data covering the known range of 
experimental parameters, Data sheets based on primary sources where the data 
are of a lower precision are given only when no bett'er data are available, 
Experimental data with a precision 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, 



Foreword 

The typical data sheet carries the following information: 

( i l 

(ii) 

( iii l 
(iv) 

(v) 

components - definition of the system - their names, formulas and 
Chemical Abstracts registry numbers, 
reference to the primary source where the numerical information is 
reported, In cases when the primary source is a less common 
periodical or a report document, published though of limited 
availability, abstract references are also given, 
experimental variables, 
identification of the compiler; 
experimental values as they appear in the primary source, 
Whenever available, the· data may be given bolh in tabular and 
graphical form, If auxiliary information is available, the 
experimental data are converted also to SI units by the compiler. 

Under the general heading of Auxiliary Information, the essential 
experimental details are summarized: 

(vi) 
(vii) 

(viii) 

(ix) 
(xl 

experimental method used for the generation of data; 
type of apparatus and procedure employed1 
source and purity of materials, 
estimated error; 
references relevant to the generation of experimental data as 
cited in the primary source, 

This new approach to numerical data presentation, formulated at the 
initiation of the project and perfected as experience has accumulated, tias 
been strongly influenced 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 
principles of the accurate determination of relevant solubility data and 
related thermodynamic information. 

Finally, the role of education is more than corollary to the efforts we 
are seeking, The scientific standards advocated here are necessary to 
strengthen science and technology, and should be regarded as a major effort in 
the training and formation of the next generation of scientists and 
engineers. Specifically, we believe that there is going to be an impact of 
our project on scientific-communication practices, The quality of 
consolidation adopted by this program offers down-to-earth guidelines, 
concrete examples which are bound to make primary publication services more 
responsive than ever before to the needs of users, The self-regulatory 
message to scientists of the early 1970s to refrain from unnecessary 
publication has not achieved much. A good fraction of the literature is still 
cluttered with poor-quality articles, The Weinberg report ( in 'Reader in 
Science Information', ed, J, Sherrod and A, Hodina, Microcard Editions Books, 
Indian 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 community 
encourages restraint . . ,' We think that projects of this kind translate the 
climate into operational terms by exerting pressure on authors to avoid 
submitting low-grade material. The type of our output, we hope, will 
encourage attention to quality as authors will increasingly realize that their 
work will not be suited for permanent retrievability unless it meets the 
standards adopted in this project. It should help to dispel confusion in the 
minds of many authors of what represents a permanently useful bit of 
information 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 community from unwanted and irrelevant, wrong 
numerical information, 

A. s. Kertes 

ix 



PREFACE 
This volume presents and evalua tes solubility data for the orthophosphates of lithium ,  

sodium ,  potassium ,  rubidium and cesium . There are two except ions to this : (a )  data are 
presented for the solub ility of sodium metaphosphate in water (1) on page 46 in chapter 3 ;  
and ( b )  solubility values for the NH3-K20-H3P04-H4P2o7-u2o system (2 ) a r e  given on 
pp . 26 9-2 70 in chapter  8 .  Neither of these systems is evaluated because no o ther 
comparable data are given in this volume , nor , espec ially in the latter case , have any 
similar data been reported . 

The orthophosphates have been known and used for many years , but interest in these 
substances has varied according to their use as , e . g . , for fertilizers , corrosion 
inhibitors and p iezoelectricity .  

So far as we are aware ,  all  the relevant articles dealing with the alkali metal 
orthosphosphates as a solid phase and published up to 1984 have been reviewed .  

Chemiaai Abstztaats was used t o  search for relevant articles publ ished i n  the years 
1920-84 , The following three sources were used to locate articles published prior to 1920 .  

1 .  The 1928 edition of  Gmelin ' s Handbuah der Anorganisahen Chemie .  
2. References cited in the art icles that have been rev iewed. 
3, The review art icle of Wendrow and Kobe ( 3 ) .  

The various systems are treated i n  the order in which the alkali metals are listed in 
Group I of the Periodic Table . Most of the available solubility data are for  the ortho
phosphates of sodium and po tassium ,  and for these two systems an introduc tory chapter on 
the MOH-H3Po4-H20 (M = Na or K) system is given . Each of these chapters ( chapters 2 and 7 )  
also refers to compounds t o  b e  considered in later chapters . Following each of these 
introduc tory chapters there are chapters dealing with the solubility data for individual 
orthophosphates having d ifferent M/P ratios , and the ternary and mult icomponent systems in 
which these orthophosphates are components . Only one chapter is devoted to each of the 
orthophosphates of lithium , rubidium and cesium .  

A considerable amount of help was given t o  us in the preparation o f  this volume , and 
we wish to acknowledge this help and express our thanks to those who provided it . Dr . Mark 
Salomon kindly coordinated the work of the ed itors . Dr . Kurt Loening of Chemical Abstracts 
Service gave indispensable help by providing copies of art icles that were dif f icult for us 
to locate , and supplying also the CAS Registry Numbers for many of the substances 
mentioned in this volume , Drs. G .  Bohnsack , J ,W ,  Lorimer ,  and H .  Miyamoto provided us with 
copies of some of the articles reviewed in this volume ,  Sue Sweetman , in her patient and 
eff icient way ,  typed the ent ire manuscript .  

We also wish t o  thank the institut ions with which we are affiliated for assistance in 
many ways during the work of this proj ect .  And one o f  us (J . E . )  wishes to  express spec ial 
thankij to IUPAC Commission V , 8  and to USSR Minister of Education Academician Prof . G . A. 
Yagodin for  their help in making arrangements for  her t o  spend some time in Moscow in 
1984 to search the literature there for many o f  the articles that have been compiled in 
this volume. She also wishes to thank Prof , Dr .  M .  Ebert , Head of the Department of  
Inorganic Chemistry a t  Charles University of  Prague for making her participation in this 
p roj ect possible and for providing good condi t ions in which to carry out this work . 
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INTRODUCTION TO THE SOLUBILITY OF SOLIDS IN LIQUIDS 

Nat ure o f  the Proj ect 

The Solubi l ity Data Proj ect ( SDP ) has as its a im a compr ehens ive sear ch 
of the l iteratur e f or solub i l it i es of gas es , l iqu ids , and sol ids in 
l iqu ids or solids . Data of s u it able pr ecis ion ar e comp i led on data sheets 
in a unif orm format . The data f or each system ar e evaluated , and whe r e  
data from d if f er ent sour ces agr ee suf f i c i ently , r ecommended values ar e  
pr oposed . The evaluat ion sheets , r ecommended values , and compi led data 
sheets ar e published on cons ecut ive pages . 

De f ini t i ons 
A mixt ure ( l ,  2 )  descr ibes a gaseous , l iqu id ,  or sol id phas e  containing 

more  than one substance ,  when the substances ar e all tr eated in  the same 
way . 

A solut i on ( l ,  2 )  descr ibes a l iqu id or sol id phase contain ing mor e than 
one substance , when f or conven ience one of the s ubstances , wh i ch is called 
the solvent , and may itself be a mixtur e , 1s tr eated d if f e r ently than the 
other  substanc es , wh ich ar e called solut es . I f  the sum of the mole 
f r act ions of the solutes i s  small compar ed to unity ,  the solut ion 1s 
called a d i l u t e solut i on . 

The solubil ity of a substance B i s  the r e lat ive pr oport ion of B ( or a 
substance r elated chemically to B ) i n  a mixtur e wh i ch i s  satur ated with 
r espect to solid B at a spec i f i ed temper ature  and pr essur e .  Sat urat ed 
impl ies the ex istence of equ i l ibr ium with r espect to the pr ocesses of 
d i ssolut ion and pr ecipitat ion , the equ i l ibr ium may be stable or meta
stable . The solub i l ity of a substance in metastable equ i l ibr ium i s  
usually gr eater than that o f  the cor r espond ing substance in  stable 
equl i ibr ium . ( Str ictly speaking , it is  the act iv ity of the substance in 
metastable equ i l ibr ium that i s  gr eater . )  Car e  must be taken to 
dist ingu ish true metastab i l ity f r om s uper s aturat ion , wher e equ i l ibr ium 
does not ex ist . 

E ither po int of v i ew ,  mixtur e or solut i on ,  may be  taken i n  descr ibing 
solub i l ity .  The two po ints of v i ew f ind their  expr es s ion in the 
quant it ies used as measur es of solub i l ity and in the r ef er ence states 
used f or def init ion of activit ies , act ivity coeff ic i ents and osmot ic 
coef f i c ients . 

The qualifying phr ase " substance  r e lated chemically to B "  r equ ires  
comment . The compos it ion of the  satur ated mixtu r e  ( or solut ion )  c an be  
descr ibed in terms of any su itable s et of  thermodynami c  component s . Thus , 
the solub i l ity of a salt hydrate  in  water i s  usually g iven as the r elat ive 
propor t ion of anhydrous salt in solut ion , r ather than the r e lat ive 
pr opor t ions of hydrated salt and water .  

Quant i t i es Us ed as Meas ures of  Solub i l i t y  

l , Mol e  fract ion of  substance B , xa :  

C 
xa .. na/ r. ns s• 1 

[ l ]  

wher e n8 i s  the amount of substanc e of s , and c i s  the number of d i st i nct 
substances pres ent ( often the number of thermodynamic components in  the 
system ) . Mol e per cent of B i s 100 xa .  

2 .  Mas s  fract ion of substanc e B , wa : 

I C I 
wa • ma I r:  ms S• l ( 2 )  

wher e  ms '  i s  the mass of substance s .  Mas s  per cent i s  100 wa .  The 
equ ivalent terms weight fract i on and weight per cent ar e not used . 

3 .  Solute  mole (mass ) fract i on of solute B ( 3 ,  4 ) :  

Xs , 8  
c '  c •  

P ms/ L ms � X9/ I: Xs s..1 1 S_. 1 

I C I 

wa , s  # ms I r:  ms 
S "" l 

xi 

( 3 ) 

[ l a ) 



xi i The So l ub i l ity of So l ids i n  Liq u ids 

wher e  the summat ion is over the solu tes only . For the solvent A , xs , A = 
XA/ ( l  - XA ) ,  ws , A • WA/ ( l  - WA ) ,  These  quant it i es ar e ca l led JAnecke 

mol e (mas s ) fract ions in many paper s .  
4 . Molal i t y  of solute B ( l ,  2 )  i n  a solvent A : 

mB "' ns/nA MA S I  base un its : mo l kg- i ( 4 ] 
wher e  MA i s  the molar mas s of the solvent . 

5 .  Concent rat i on of solute B ( l ,  2 )  in a solut ion of volume V :  

cs ... [ S J  .. ns/V S I  base un its : mo l m- 3 [ 5 ]  
The symbol ca i s  pr ef er r ed to ( B J ,  but both ar e u sed .  The terms molarj t y  
and molar ar e  not used .  

Mole and mass f ract ions ar e appropr iate to e ither the mixtur e  or the 
solut i on po int of v iew .  The other quant i t i es ar e appr opr iate to the 
solut i on po int of v iew only . Conver s ions among thes e quant it ies can be 
carr ied out u s ing the equat ions g iven i n Table 1 - 1 f ollowing th i s  
I nt r oduct ion . Other u s ef u l  quant it ies  w i ll be d ef ined i n the pr ef aces to 
ind iv i dual volumes or on spec if i c data sheet s .  

l n add it i on to the quant it ies  d ef ined above , the f ol low i ng ar e u sef u l 
i n  conver s i ons between concentr at ions and other quant it i es .  

6 . Dens i t y: p = m/V S I  bas e un its : kg m- 3 [ 6 ] 
7 . Relat i ve dens i ty : d 1  the r at io  o f  the d ens ity o f  a mixture to the 

dens ity of a r e fer ence subs t ance undeE cond i t ions wh ich must  be 
spec if i ed for  both ( l ) .  The symbo l  d � • w i l l  be us ed for  the dens i ty of a 
mixtur e at t ° C ,  l bar d iv ided by the aens ity of water at t ' 0 c ,  l bar . ( I n 
some cases l atm s 10 1 . 3 2 5  kPa i s  used inst ead of  l bar = 100 kPa . ) 

8 . A note  on nomenclature . The above def i n i t ions use  the nomenc latur e 
of the I UPAC Green Book ( 1 ) ,  in wh ich a solute 1s called B and a so lvent A 
I n  comp i lat ions and evaluat ions ,  the f ir st-named component ( component l )  
1 s  the so lute , and the s econd ( component 2 for a two-component system)  i s  
the so lvent . The r eader should bear thes e d is t inct ions in nomenc lat ur e in 
m ind when compar ing nomenc lature  and theor et ica l  equat ions g iven in th is  
I nt r oduct ion with equat ions and nomenc latur e used on the evaluat ion and 
comp i lat ion sheets . 

Thermodynam i cs of Solub i l i t y  

The pr inc ipal a ims o f  the So lub i l ity Dat a P r o j ect ar e the t abu lat ion 
and evaluat ion o f : ( a ) solub i l it ies as def ined above 1 '. b ) the natur e o f  
the saturat ing phase . Thermodynamic  analys is o f  so lub i l ity phenomena 
has two a ims : ( a ) to prov ide a r at ional  bas i s  for  t he cons t r uct ion o f  
f unct ions to r epr esent s o lub i l i ty data ; ( b )  to enable thermodynami c 
quant it ies to be extract ed f rom solub i l i ty data . Both thes e are 
d if f icu lt to ach ieve in many cas es because o f  a lack o f  exper imental  or 
theore t ical informat ion conce rn ing act iv ity coe f f ic ients . Wher e 
thermodynam ic quant 1t 1es can be found , they ar e not evaluated cr it ically , 
s ince th i s  task wou ld involve cr it ical  evaluat ion o f  a lar g e  body o f  
data that i s  not d ir ect ly r e levant to s o lub i l ity .  The f o l lowing 
1 s  an out l ine of  the pr inc ipal thermodynamic r e lat ions encountered in 
d iscuss ions of so lub i l ity .  For  mor e  e xtens ive d i scuss i ons  and r ef er ences , 
s ee books on thermodynamics ,  e . g . , ( 5- 12 ) . 

by 

Act i v i ty Coeff icients  ( 1 )  
( a ) Mixtures . The act iv i ty coef f ic ient fs of a substance  B i s g iv en 

[ 7 ]  

where µB* is  the chem ical pot ent ial o f  pure B at the same tempe r atur e  and 
pr essur e . Par any substance B in the mixtur e , 

( b )  Solut .i ons . 

l im fa ., l 
x8+ 1 

( S J  

( i )  Solut e B .  The molal act iv ity coef f i c i ent �� i s  
RT ln ( �smB ) = µB - ( µB - RT ln ms ) ·  

g iven by 

( 9 ] 
where  the super scr ipt • ind i cates an inf init e ly d i lute solut i on .  
solute B ,  

For  any 

[ 10 ) 
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Act i v i ty coef f i c ients YB connected with concentrat i ons ca , and fx , B  
( c a l led the rat i onal act i vi t y  coe f f i c i en t ) connected with mole f r act ions 
x8 ar e def ined 1n  analogous ways . The r elat ions among them ar e C l ,  9 ) , 
wh er e p *  1 s  the dens ity of the pur e solvent : 

fl:J "" 

'YB 

YB 

( l· + M.A[m5 ) 'YB ... [p  

( l - LXs ) fx , B ( p  

p * fx s [ l + E (Ms/MA -, a 

+ t ( MA - Mg ) Cs ] Ys/P * ( ll ] 
s 

- IJ,fsCs ) Ys/P * ( 12 )  
S 

l ) XB ) /p "' p * ( l  + EMsms ) 'YB/p [ 13 ) 
B 

For an electrolyte solute B e  Cv -t-Av - •  the act i v i ty on the molal ity 
scale 1 s  r eplaced by ( 9 ) 

( 14 ] 

wher e v = v +  + v _ ,  Q = ( v + v + v _v - )
i /v , and 'Y ± i s  the mean ion i c  act iv ity 

coef f 1 c 1 ent on the mo lal ity s cale . A s imi lar r e lat ion ho lds for  the 
concent r at ion act 1v 1ty ,  YB CB · For the mo le f r act ional act iv ity,  

fx , BXB � Q v f±
VX± v [ 1 5 ]  

wher e X± � ( x+x- ) 1 / v .  The quant i t i es x+ and x- ar e the i on i c  mole 
f r act i ons ( 9 ) , wh i ch ar e 

x i i i  

wher e v5 1 s  the sum of the sto ichiometr i c  coeff ic i ents for  the ions in  a 
salt w ith mole f r act ion Xs . Note that the  mo le f r act ion of solvent is  now 

so that 

� ( l  - [v 5x5 ) / [ l + E ( v8 - l ) Xs ] 
8 8 

[ 17 ) 

( 18 ) 

The r e lat ions among the var ious mean ion i c  act iv ity coeff i c i ents ar e :  

( 19 ] 

[ 20 )  

p * [ l + 
Y± � 

p [ l + t ( v5 - l ) xs )  
a 

[ 2 1 ]  

( 1 1 )  Solvent , A : 
The osmot 1 c  coe f f 1 c i ent , ¢ , of a solvent A i s def i ned as ( l ) : 

[ 2 2 ) 

whe r e  µA* i s  the chemical potent ial of the pur e solvent . 
The rat i onal osmot i c  coe f f i c i ent , ¢x ,  i s def ined as ( l ) : 

¢x  � ( µA - µA* ) /RTlnxA = ¢MA Dn8/ln ( l  + MA I)n8 ) ( 2 3 ) 
8 8 

The act ivity ,  aA , or the act iv ity coef f i c i ent , fA , i s  somet imes used 
for  the solvent r ather than the osmot i c  coef f i c i ent . The act iv i ty 
coef f i c i ent 1 s  def ined r e lat ive to pur e  A ,  j ust  as �or  a mixtur e .  

For  a mix ed so lvent , the molar mas s i n  the above equat ions i s  r eplaced 
by the average mo lar mass ; i . e . , for a two-component solvent with 
components J ,  K ,  MA becomes 

MA .. MJ + ( MK - MJ ) Xv , K  [ 24 )  
wher e xv , K  1 s  the sol vent mole f r act ion of component K .  

The osmot i c coef f i c i ent i s  r e lated d ir ectly to the vapor pr essur e ,  p ,  
o f  a solut i on i n equ 1 l 1br 1um with vapor conta ining  A only by ( 12 ,  p . 306 ) : 

¢MAEv 8ms = - ln ( p/pA* ) + ( V� , A  - BAA) ( p - PA* ) /RT ( 2 5 )  
B 

wher e PA* , v� . A ar e the vapor pr es sur e and molar volume of pur e solvent 
A ,  and BAA is the s econd v i r ial coef f i c i ent of the vapor . 



x iv The Solu b i l i ty of Sol ids i n  Liqu ids 

The Liquid  Phase 
A gener al thermodynami c  d if f er enti al equat ion whi ch g ives solubi l ity 

as a f unct ion of temper ature , pr essur e and compos it ion can be der ived . 
The approach i s  s imi lar to that of K irkwood and Oppenheim ( 7 ) 1 see  also 
( l l , 12 ) . Cons ider a sol id mixtur e containing c thermodynamic components 
i .  The Gibbs-Duhem equat ion for this  mixtur e i s : 

C 
[ x  ' ( S · ' dT - V1 ' dp + dµ/ ) = O  

i•  L J J 
[ 26 ] 

A l iqu id mixtur e 1n equ i l ibr i um with  th is  so l id phase contains c '  thermo
dynamic components i ,  wher e c '  � c .  The G ibbs-Duhem equat ion for the 
l iqu id mixtu� e i s : 

Subtr act [ 26 ]  f r om [ 27 ]  and us e  the equat ion 

[ 28 ] 

and the G ibbs-Duhem equation at constant temper atur e and pr essur e :  

[ 2 9 ] 

The r esult ing equat ion i s : 

where  
[ 3 1 ] 

i s  the enthalpy of transfer of component i f rom the so l id to the l iqu id 
phase at a g iven t emperatur e ,  pr essure  and compos i t ion ,  with H i and S i  
the par t ial mo lar enthalpy and entr opy of component i .  

and 

Use of the equat ions 

H i - H t 0 � -RT2 ( alna t/aT) x , p 

v ,  - V 1 ° • RT( a lna 1/ap) x , T 

[ 3 2 ]  

[ 3 3 ] 

where superscr ipt o ind i cates an arbitrary r ef er ence state g ives : 

C t RT .I: X i  d lna 1 
J '" i  

wher e 
dlna , • ( d lna 1 ) T , p + ( a lna 1/aT) x , p + ( alna 1/ap) x , T 

[ 34 ] 

( 3 5 ]  

The terms involv ing enthalp ies and volumes i n  the sol id phase can be 
wr itten as : 

C I I 

I: X i H t  • Hs *  i • 1  
[ 3 6 ]  

With eqn ( 3 6 ] , the f inal general solubi l ity equat ion may then be wr itten : 

Note that thos e  components wh i ch ar e not present in  both phases do not 
appear in the solub i l ity equat ion .  However , they do af f ect the so lub i l ity 
through the ir  ef f ect on the act i v it ies  of the solutes . 

Several applicat ions of eqn [ 3 7 ]  ( al l  w ith pr essur e held constant ) wi ll 
be d iscussed below .  Other cases w i l l  be d iscussed in ind iv idual 
evaluat ions . 

( a )  S0lub1 l 1 t y  as a funct ion o f  t emperat ure . 
Cons ider a binary sol id compound AnB in a s ingle so lvent A .  There  i s  
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no f undamental thermodynamic  d i st inct ion between a b inary compound of A 
and B wh i ch d 1 s soc 1ates  completely or par t i ally on melt ing and a sol id 
m ixtur e  of A and B :  the binary compound can be r egarded as a sol id mi xt ur e  
of cons t ant compos 1t 1on . Thus , w i th c = 2 ,  XA

1 = n/ ( n  + 1 ) , 
xa ' = 1/ ( n + 1 ) , eqn [ 3 7 )  becomes : 

dln ( aA0aa ) � -AHAs 0 d ( l/RT ) [ 3 8 ) 
wher e 

[ 3 9 ] 

i s  the molar enthalpy of melt ing and d i ssoc iat i on of pur e sol id A
nB to 

f o r m A and B in the i r  refer ence s tat es . I nt egr at ion between ·r c:1.nd ·r0 , 
t he me lt ing po int of  the pure b inary compound A0B ,  g ives : 

( 1 ) Non-e le ct ro lyt es 

7' - J AHAs 0 d ( 1/R'f )  
To  

( 40 ]  

I n  eqn [ 3 2 ] , int roduce  the pur e l iqu ids as r e f e r ence s tat es . Then , 
us ing a s imp le f i r s t -o rde r dependence of AHAB * on t emperat ur e , and 
as s uming that the act iv 1 t 1 ty coef f ic ients conform to thos e  f o r a s imp le 
mixtur e ( 6 ) : 

R'f lnf A "' wxs 2 [ 4 1 ]  

t hen , 1 f  w i s  independent o f  temper atur e ,  eqn ( 3 2 ] and ( 3 3 ]  g ive : 

Wher e 
G ( T ) - - {

AHAs* ; 
T*Acp*

} {  � - �· } 

+ AC
R
p* ln ( T/T* ) - �

R { XA 2
./ nxa 2 -

( n 
n 

} + l) T* 

( 4 2 ] 

( 43 ]  

Wher e ACp* i s the change in molar heat capac ity accompany ing fus ion plus 
decompos it ion of the pur e compound to pur e l iqu id A and B at temperatu r e  
T* ,  ( assumed her e t o  b e  independent of temper atur e and compos i t ion ) , and 
AHAs * 1 s  the corr espond ing change 1 n  enthalpy at 7' ... T* . Equat ion [ 4 2 ) 
has the gener al f orm :  

I f  the sol id conta ins only component B ,  then n ..,  0 1 n  eqn [ 42 ]  to  [ 44 ] . 

I f  the inf in it e d i lut ion r e f er ence state i s us ed , then : 

RT lnfx , B • W ( XA 2 - l )  

an d  ( 3 9 ]  becomes  

AHABm • nHA * + Ham - ( n + l ) Hs * 

( 4 5 ] 

[ 46 ]  

Wher e AHABm 1 s  the enthalpy of melt ing and d i s soc i at i on of sol id compound 
AnB to the inf in i t e ly d i lut e r e f erence s t at e of solut e B in so lvent A : HA* 
and Hsm ar e the par t ial  molar enthalp i es of the solute and solv ent at 
i nf 1n 1te  d 1 lut 1 on .  Clear ly , the integral of eqn [ 3 2 ]  will  have  the same 
f orm  as eqn [ 3 5 ] , w ith AHAam r eplac in8 AHAa* , ACp

m r eplac ing  ACp* , and 
XA 2 - 1 r eplac ing xA 2 in the last term . 

See  ( 5 )  and ( 1 1 )  for  app l i cat i ons of these equat i ons to exper imental  
dat a . 

( 1 1 )  E l ectr olyt es 
( a ) Mole f r action s cale 

I f  the l iqu id phas e  is an aqu eous electr o lyt e so lut i on ,  and the 
s ol i d  is  a salt hydr ate , the above tr eatment needs s l i ght mod i f icat ion . 
Us ing r at i onal mean act ivity coef f ic i ents , eqn [ 3 4 ]  becomes :  
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( 4. 7 J 

wher e  superscr ipt * ind i cat es the pur e salt hydr at e . I f  1 t  1s  assumed 
that the act 1v 1ty coef f 1c 1ents f o l low t he same tempe ratur e dependence as 
t he r ight -hand s ide o f eqn [ 4. 7 )  ( 13 - 16 ) , the thermochem ical quant it i es on 
t he r ight -hand s ide of eqn [ 4. 7 ] are  not r igorous ther modynamic enthalp ies 
and heat capac it ies , but ar e appar ent quant i t ies only .  Data on act iv ity 
coe f f i c ients ( 9 ) in concent r at ed so lut ions ind icat e  that the terms 
invo lv ing these quant it ies ar e not neg l i g ib le , and the i r  dependence on 
t emperature  and compos it ion along the so lub i l ity-temper at ur e curve i s a 
subJ ect o f curr ent r es ear ch . 

A s im i lar equat ion (w ith v � 2 and w ithout the heat capac ity terms o r 
act iv ity coef f ic ient s )  has been used to  f it so lub i l i ty data for some 
MOH -H20 syst ems , whe r e  M is an alkal i metal  ( 13 ) 1 enthalpy values obt a ined 
agr eed wel l  with known values .  The f u l l  equat ion has been deduced by 
another method 1n  ( 14 )  and appl i ed to MC 1 2 -H 20 syst ems in  ( 14 ) and ( 1 5 ) . 
For  a s ummary of t he use o f equat ion [ 4 7 )  and s 1m1 lar equat ions , see  ( 14 ) . 

( 2 )  Mo lal ity scale 

Subs t itut ion of t he mean act iv it ies on the mo lal 1 ty s cale in eqn ( 4 0 )  
g ives :  

[ 48 ) 
-= G ( T) 

where  G ( T ) is  the same as in eqn ( 4 7 ) , mB * = l/nMA i s  t he mo lal i ty o f the 
anhydrous salt in the pure salt hydr at e  and Yt and , ar e the mean act iv ity 
coe f f ic ient and the osmot ic coef f 1c 1ent , r espect ive ly . Use o f the osmot ic 
coef f i c ient for the act iv ity of the so lvent leads , ther e f or e ,  to an 
equat ion that has a d if f er ent appear anc e to [ 4 7 ) ;  the cont ent is  
1dent 1cal . However ,  wh i le eqn [ 4 7 ] can be us ed over the who le r ange o f '  
compos it ion (0 � xa � 1 ) , the mo lal i ty in eqn [ 4 8 ) becomes inf i n i te  at xa 
� l ;  use  o f eqn r, 4.8 ) i s  t her e for e conf ined to solut ions s uf f ic ient ly 
d i lute that the mo lal ity is a us ef u l  measure o f compos it ion . The 
es s ent ials of eqn ( 4 8 )  wer e deduced by W i l l iamson ( 17 ) ; however , the f orm 
us ed her e appear s f i r s t  in the So lub i l i t y Data Ser i es . For typ i ca l 
app l 1cat 1ons ( wher e ac t iv ity and osmot ic coef f ic ient s  ar e  not cons ider ed 
exp l ic it ly ,  so that the enthalp ies  and heat c apac i t i es ar e appar ent 
values ,  as exp la ined above ) ,  s ee ( 18 ) . 

The above analys i s  shows c lear ly that a r at ional the rmodynam i c  bas is 
e x i s t s  for f unct iona l r epres entat ion o f so lub i l ity-t emper atur e cur ves in 
two -component syst ems , but may be d if f icu lt to app ly becaus e  of lack o f 
exper imental or theor et ical know ledge of act iv ity coef f ic ients and par t ial 
mo lar enthalp ies .  Other phenomena wh ich ar e r e lat ed ult imate ly to the 
sto ich iomet r ic act iv ity coe f f ic ients and wh ich comp l icate interpr etat ion 
inc lude 10n pa 1r 1ng , format ion of comp lex ions , and hydro lys is . S im i lar 
cons 1de rat 1ons ho ld fo r the var iat ion o f so lub i l ity w ith pr e ssur e , except 
that the ef f ects  ar e r e lat ive ly smal le r at t he press ur es  used in many 
invest igat ions of  so lub i l ity ( 5 ) . 

( b )  S0lub 1 l i t y as a funct ion of compos i t ion . 
At cons t ant t emper atur e and pr es su re , the chemical pot ent ial o f a 

sat ur at ing sol id phase is  cons tant : 

µA0a *  • µA0a ( s ln ) � nµA + µB ( 49 ) 

• ( nµA* + v +µ+m + v _µ _• ) + nRT ln fAXA 
+ vRT ln ( Y tmtQ ) 

f or a salt hyd r ate  AnB wh ich d is soc i ate& to water ( A ) ,  and a s alt ( 8 ) , one 
mole of wh i ch ion i z es to g ive v+ cat ions and V - an ions in a so lut ion in 
wh i ch other substances  ( ion iz ed or not ) may be pr esent . I f the satur ated 
solut i on i s  suff i c i ently d i lute , fA = XA l ,  and the quant ity K8 in 

6G°° = ( v +µ+m + v _µ_• + nµA* - �AB* )  
-= - RT ln J<8 
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� -vRT ln ( Q'Y �ma ) [ 50 ] 
1 s  cal led the s o lubi l i t y  produc t o f  the s a lt .  ( I t shou ld be not ed that it 
1 s  not cus tomary to ext end t h i s  def 1 n 1 t 1on to hyd r at ed salts , but the r e  1s  
no r eason why they shou ld be exc luded . ) Values of  the solub i l ity product 
ar e oft en g iven on mo le f r act ion or concent r at ion s cales . In d i lute 
so lut ions , the theor et ical  behav iour o f  the act iv ity coef f ic ient s as a 
f unct ion o f  1on 1 c  s t r ength 1s  o f ten s uf f ic ient ly we l l  known that r e l iable  
ext r apo lat ions to  inf in ite  d i lut ion c an be  made , and values o f  Ks can be 
determ ined . I n mor e  concentr ated so lut ions , the s ame problems with  
act iv i ty coef f i c ients that we r e  out l ined in the sect ion on  var iat ion of  
so lub 1 l 1 ty w ith  t emperature  s t i l l  occur . I f these compl icat ions do not 
ar ise , the s o lub i l ity of  a hydr at e  s alt CvAv · nH20 in the pr esence of  
other  so lutes is  g iven by  eqn  [ 5 0 ] as 

v ln { mB/mB ( O ) } � - v ln {�±/�± ( 0 ) } - n ln { aA/aA ( O ) } [ 5 1 ]  
wher e aA i s  the act iv ity o f  water i n  the satur ated solut i on , ma i s  the 
mo lal ity of the salt in the satur at ed solut ion ,  and ( 0 )  ind icates 
abs ence of other solutes . S imi lar cons ider at i ons  hold f or non
e l ectr o lytes . 

Cons ider at ion of complex m i xed l igand equ i l ibr i a  in the so lut ion phase 
ar e a l s o  f r equ ent ly of impor tance  1 n  the inter pr etat i on of solubi l i ty 
equ 1 l i br 1 a .  F or nomenc latu r e  connected w ith these equ i l ibr i a  ( and 
solub i l i ty equ i l 1br 1 a as we l l ) , see  ( 19 , 2 0 ) . 

'I'he Sol i d  Phas e 
The def i n it i on of solub 1 l 1ty permits  the occurr ence of a s ingle sol id 

phase wh i ch may be a pur e anhydrous compound , a salt hydr ate , a non
sto 1 chiometr 1 c compound , or a solid  m i xtur e  ( or solid  solut ion , or 
" m i x ed crystals " ) , and may be stable or metastable . As wel l , any . 
number of sol id phases  cons i stent w ith the r equ i r ements of the phase 
r u le may be pr es ent . Metastable so l id phases ar e of widespr ead 
occu r r ence , and may appear as polymor ph i c  ( or allotropic ) f orms or 
c rystal solvates  whos e  r ate of  trans it ion to mor e stable f orms i s  very 
s low . Sur f ac e  heterogene ity may a lso  g ive r i s e  to metastabi l ity , e ither 
when one sol id pr ec1p1tates on the sur f ace  of another , or  1f  the s i z e of  
th e so l id par t i c les 1 s  suf f 1 c 1ently small that sur f ace  ef f ects become 
i mpor t ant . I n  e ither case , the sol id 1 s  not 1n  stable equ i l ibr ium 
w ith  the solut ion . See  ( 2 1 )  f or the modern  formu lat ion of the effect of 
par t i c l e  s i ze on so lub i l ity . The stab i l ity of a sol id may also be 
af f ected by the atmos pher e 1 n  wh i ch the system is equ i l ibr ated . 

Many of these  phenomena r equ i r e  very car ef u l , and often pr o longed , 
equ 1 l 1br at 1on f or the i r  1 nvest i gat 1on and e l iminat ion .  A very general  
ana lyt i c a l  method ,  the  "wet r es idues " method of Schr e inemaker s ( 2 2 ) , 
i s often u s ed to 1 nvest 1gate the compos i t i on of so l id phas e s  1 n  
equ i l ibr i um w i th salt s o lut ions . Th i s  method has been r ev i ewed in ( 2 3 ) , 
wher e [ see  also  ( 24 ) ] least- squar es  method s  f or evaluat ing the compos it ion 
of the sol i d  phase f r om wet r es idue data ( or i n i tial  compos it i on data ) 
and solub 1 l 1t 1 e s  ar e d escr i bed . l n  pr inc iple ,  the s ame method can be us ed 
w i th systems of other types . Many other techn iques  f or examinat i on of 
s o l ids ,  1 n  par t i cu lar X-r ay ,  opt i c al , and ther mal analys is method s ,  ar e 
used i n  conJ unct 1on w ith chemi cal analyses ( i nc lud ing the wet r e s idues 
method ) . 

COMP I LAT I ONS AND EVALUAT I ONS 
The f ormats f or the comp 1 lat 1ons and cr it ical evaluat ions have been 

standar d i z ed f or al l volume s . A br i ef descr ipt ion of the data sheets 
has been g iven in the FOREWORD ; add 1t 1onal explanat i on is g iven below . 
G u i d e  t o  t h e  Comp 1 lat 1 ons 

The f ormat us ed f or the comp i lat ions is ,  f or the most par t , self
explanatory . The deta i ls presented below ar e thos e  wh ich ar e  not f ound 
in the FOREWORD or wh i ch ar e not s e lf - e v id ent . 

Component s . Each component 1 s l i sted accor d ing to l UPAC name ,  f ormula , 
and Chemi c al  Abstr acts ( CA ) Reg i s try Number . The f or mu la is  g iven e ither  
1 n ter ms of the l UPAC or H i l l  ( 2 5 ) system and the cho i c e  of  f ormu la is  
gover ned by what 1s  usual f or most cur r ent user s :  i . e . , l UPAC f or 
inor gan i c  compounds ,  and H i ll system f or or gan i c  compounds .  Components 
ar e or d er ed accor d ing to : 

AM0--8 

( a ) satur at ing components ;  
( b ) non- s atur at i ng components 1 n  alphanumer i cal or d er ; 
( c ) so lvent s 1n a lphanumer ical or d er .  
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The satu r at ing components ar e ar r anged i n  order accor d ing to  a 
1 8 - column per 1 od 1 c  table with two add i t i onal r ows : 

Columns l and 2 :  H ,  alka l i  element s , anunon ium , alkal ine earth element s 
3 to 1 2 : t r ans 1t 1on element s 

1 3  to 1 7 : bor on , car bon , n i t r ogen gr oups ; chalcogen 1des , halogens 
1 8 : noble gases 

Row l :  Ce to Lu 
Ro ... : 2 :  'l'h to the end of the known element s , 1n order of 

atom i c  number . 

Salt hydr ates ar e gener ally not cons ider ed to be s atur at ing components 
s i nce  most solub 1 l it 1 es ar e expr essed in  terms of the anhydrous  salt . The 
e x i s t ence  of hydr ates or solvat e s  1s car ef u l ly noted 1 n  the t ext , and CA 
Reg i s t r y  N umber s ar e g iven where  ava i lable , usually in  the cr 1t 1cal  
evaluat i on . M1ner alog 1 cal names ar e also  quoted , along with the i r  CA 
Re8 1 s t r y  Number s ,  aga i n  usually 1 n  the cr 1 t 1 cal evaluat ion . 

Or i g inal Measuremen t s . Ref e r ences ar e abbr ev i ated in  the forms g iven 
oy Chem i cal Abs t racts  Serv i c e  Source Index ( CASS I ) .  Names or i g inal ly 1 n  
othe�  than Roman a lphabets ar e g iven a s  t r ans l it e r at ed by Chem i cal  
Abs t r act s .  

Exper imen t a l  Val u es . Data ar e r eported in  the un its  u s ed 1 n the 
or 1 g 1na l publ'1cat ion , with the except ion that modern  names f or units  
and quant 1 t 1 es ar e used ; e . g . , mas s  per c ent f or we ight per cent ; 
mo l dm- 3 for  mo lar ; etc . B oth mas s and molar values ar e g i v en . Usually , 
only on e type of value ( e . g . , mas s per cent ) 1 s  f ound in  the or i g i nal 
paper , and the comp i ler  has add ed the other type of  value ( e . g . , mole  
per c ent ) f r om computer calculat ions bas ed on 19 8 3  atomi c we ights ( 2 6 ) . 

E r r o r s  1 n  calcu lat ions and f itt ing equat ions in  or i g inal pape r s  have 
been noted and cor r ected , by computer calcu lat i ons wher e necessary . 

Met hod . Source and Pur i t y  o f  Ma t er i al s . Abbr ev i at ions u s ed 1n  
Chem i cal Abs t ract s a r e  often u s ed her e to save spac e . 

Est i ma t ed Error . I f  these  data wer e omitted by the or i g inal author s ,  
and 1 f  r e levant i nf ormat i on 1 s  ava i lable , the comp i ler s hav e  attempted 
to es t imat e er r o r s  f r om the internal cons ist ency of  data and type of 
appar atus used . Methods used by the comp i le r s  f or est imat ing and 
and r epor t i ng er r o r s  ar e based on the paper s by Ku and E i s enhart ( 2 7 ) . 

Commen t s  and/or Add i t i onal LJat a .  Many comp i lat i ons inc lude th i s  
s ect i on wh i ch provides  short  comments r elevant to  the g ener a l  natur e of 
the wor k  or  add 1 t 1 onal exper imental and thermodynami c  data wh ich  ar e 
J udged by the comp i ler to be of value to  the r eader . 

R e f erences . S e e  the above descr i pt i on f or Or i g inal Measur ement s . 

G u i de t o  t h e  Eva l uat i ons 

The evaluator ' s  task is to check whether the comp i led data ar e cor r ect , 
to  a s s e s s  the r e l 1 ab 1 l 1 ty and qual ity of the data , to  est imat e er r o r s  
wher e neces sary , and to  r ecommend " best " values . The evaluat i on takes 
the f orm of  a summary 1n wh i ch all the d ata suppl i ed by the comp i ler 
have been cr 1 t 1 cally r ev i ewed . A br i ef descr 1 pt 1 on of the evaluat ion 
sheets 1 s  g i ven below . 

Compon en t s .  S e e  the descr ipt ion f or the Comp i lat i ons . 

Eva lua t or . Name and date up to wh ich the l iter atur e was checked . 

Cr i t i ca l Eva l ua t i on 
( a ) Cr 1t 1 cal t ext . The evaluator produces text evaluat ing a l l  the 

publ i shed d ata f o r  each g iven system . Thus , 1 n  th i s  s ect ion the 
eva l u ator r ev i ews the mer its  or  shor tcomings of  the var ious d ata . Only 
publ i shed data ar e cons i d er ed ; even publ i shed data can be cons ider ed only 
1 f  the exper imental data perm i t  an as s e ssment of r e l i ab 1 l 1ty . 

( b ) F 1 tt 1ng equat ions . I f  the u s e  of a smooth ing equat ion 1 s  
J ust 1 f 1 able  the evaluator may pr ov ide  an equat ion r epr e s ent ing the 
solub l l i ty as a f unct i on of the var i ables r epor ted on all the 
comp 1 lat 1 on sheets . 

( c )  Gr aph i cal summar y .  I n  add 1 t 1 on to ( b ) above , gr aph i cal summar ies  
ar e often g iven . 

( d )  Recommended valu es .  Data ar e recommended 1 f  the r esults  of at 
least two i ndepend ent gr oups ar e ava i lable and they ar e in  good 
agr e ement , and 1f the evaluator has no doubt as to the ad equacy and 
r e l i ab , l 1 ty of the appl i ed exper imental and computat i onal pr ocedur es . 
Data ar e cons i d er ed as t en t a t i ve i f  only one s et of measur ements 1 s  
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ava i lable , or i f the evaluator cons i der s some aspect of the computat ional 
or exper imental method as mi ld ly undes i r able but est imates that it shou ld 
caus e  only minor er ror s .  Data ar e cons id er ed as doubt ful  i f  the  
evaluator cons ider s some aspect of  the  computat i onal or exper imental 
method as undes i r able but st i l l  cons id er s the data to have some value 
in  those  instances wher e the order of magn i tude of the solub i lity i s  
needed . Data d etermined by a n  inadequate method or under i l l-def ined 
cond it ions ar e rej ect ed . However r ef er ences to thes e data ar e included 
in the evaluat ion together w ith a comment by the evaluator as to the 
r eason for the i r r eJ ect ion . 

( e ) Ref er enc es . All  per t inent r ef er ences ar e  g iven her e . Ref er ences 
to thos e data wh ich , by v i r tue of the ir poor pr ec i s i on ,  have been 
r e J ected and not comp i led ar e also l isted in th i s  s ect ion .  

C f ) Un its . Wh i le the or ig inal d ata may be r epor ted in the un its 
us ed by the invest igator s ,  the f inal r ecommended values  ar e r eported 

i n  S . I . un its ( 1 ,  2 8 ) when the data can be ac cur ate ly conver ted . 
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Table I -1 
Quant i t i es Used as Measur es  of Solubi l ity of Solute B 

Convers ion Table for Mult i component Systems 
Contain ing Solvent A and Solutes s 

mole f ract ion mass f ract ion molal ity concentrat ion 
XB = 

WB = 

XB Max a 
MA + t (Ms - MA) x5 s 

wfMj - l/MA) Wa 
wa 1/HA + t l/ a 

8 

I 

p + 

M6!,ri + M s 

MA ca 
t(M; 

I 
M�a 

+ sMs s 

Ms ) Cs MscBIP 

ms = cs = 

xa 
pxa 

-MA)Xs MA ( !  - txs ) MA + 
!:(Ms s s 

w13 pw9/Ms Ms ( !  - tw8 ) s 

mB I p� + ams s 

P - t�acs 
cs 

s 

p • dens ity of  solut ion 
MA , MB , Ms a molar masses  of solvent , solute a ,  other so lutes s 
Formulas are g iven in  f orms su itable for  rapid computat ion ; all 
calculat ions should be made us ing S I  base units . 
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( 5) Wat er ;  n2o ;  ( 7732-18-5 ] 

CRITICAL EVALUATION : 

EVALUATOR : J .  Eysseltova 
Charles University 

Prague ,  Czechoslovakia 
and 

M .  Salomon 
U . S .  Army Research Laboratories 

Ft . Monmouth , NJ 07703 
U . S . A .  

n----1.,,.,. 1 QR1  

There have been relatively f ew solubility studies on L i3Po4-aqueous systems ( 1-5) , Four 

of the studies (1-4) report solub ilities based on direct analysis of the binary system , 

and three studies ( 2 ,  3 ,  5 )  report the solubility o f  L i3Po4 in t ernary systems .  

THE BINARY SYSTEM 
1 . Solubilities at 273 K t o  298 K .  The direct determination o f  the solubility o f  L i3Po4 
in pure water has proved difficult due to the format ion of a f ine  colloid which cannot be 

removed by filtration ( 1 , 4) , Thus Rammelsberg ' s  value (1) of 0 . 0104 mol kg-l at 288 K is 
undoubtedly much too high ,  and this work has therefore no t  been compiled . Although 

-1 -1 Mayer ' s  averag e  value of 0.00340 mol kg (0 . 394 g kg ) appears slightly high , he 

certainly was aware of this problem ( 2 , 3) : in a footnote on page  201 of reference ( 2) , 

Mayer states that turbidity in saturated solut ions does not occur if the solution is 

heat ed . Although not stated ,  the evaluators � that Mayer prepared his saturated 

solut ions by first heating the solutions ( i . e . from supersaturation) . Since Mayer ' s  

value is slightly high , the evaluators were considering rej ecting these data but decided 
against this as his data constitute one of two direct measurements on the binary system 

[the other being from ref (4) ] ,  and his results are the most widely quoted ones in 

various important handbooks ( e.g . see references 6-8) , Mayer ' s  value of 0 . 0394 g per 

100 g n2o is usually quoted for 291  K when his solutions were equilibrated over the 

temperature range of 288 - 2 91 K .  

Rollet and Lauffenburger ( 5 )  obtained solubility values for the binary system at 273 K 

and 293 K by extrapolation of the isotherms in the L i2o-P2o5-n2o ternary syst ems , Their 
-1 results for the solubilit:1

of Li3Po4 in pure water are : msatd • 0 , 0019 mol kg at 273 K , 
and msatd • 0 . 0026 mol kg at 293 K .  These data suggest that the solubil ity of L i3Po4 
in pure water increases with temperature and therefore casts some doubt on the accuracy 
of Mayer ' s  value of 0, 00340 mol kg-l at 288-291 K . Adding to the uncertainty in the 
solubility of this salt is the value of 0 , 00227 mol dm-3 at 298  K calculated by the 
evaluators (see below) using the conduct ivity data of Rosenheim and Reglin (4) , If we 
assume the solubility follows a log msatd vs 1/ (T/K) relation , then using Rollet and 
Lauf enburger ' s  extrapolated solubility values for 2 73 K and 293 K ,  the evaluators calcu late 

-1 -3 m
satd • 0 , 0028 ± 0 . 0002 mol kg at 298 K ( this corresponds to csatd • 0 , 00279  mol dm 

( evaluators) ) ,  

Rosenheim and Reglin ( 4 )  measured the electrolytic conductivity of saturated Li3Po4 slns , 
Their calculation of K lt (corrected for the electrolytic conductivity of water) ls in sa -4 -1 error , and the correct averag e  determined by the comp ilers is 9 .30 x 10 S cm • In 

computing the solubility from Ksalt ' one cannot neglect , as did Rosenheim and Reglin , 

the hydrolysis of the phosphate ion according to 

PO:
- + n2o • RPO!- + OH-

( 1 ]  
The thermodynamic equilibrium constant for this hydrolysis reaction is  obtained from 

K..o ., Ko / Ko --h w a3 

(continued next page) 

[ 2 ]  
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n - - " - - , n o ,  

0 -14 In eq [ 2 ] K = 1 . 005 x 10 ( 9 ) , and the third acid dissociat ion constant of  H3Po4 is w -13 K;3 = 4 . 2 1 7  x 10 (10) : thus Kh = 0 . 02383 at 2 98  K, and the maj or ions in solut ion are 
+ 2 - 3-

L i  , HP04 - , OH and a small but signif icant amount of P04 . I t  is reasonable to assume 
- + -

that further hydrolysis to H2Po4 is neglig ible  (11 ) , that ion assoc iation of Li and OH 
+ 2-is negl ig ible  ( 12-14) , and that ion assoc iation of  Li and HP04 is negligible ( 15) . 

For saturated solutions , we have 

3- - 2- - 2- 3-
Kh{ y± (P0

4 
) / [ y/OH ) y± (HP04 ) ] } ,. [OH ] [ HP04 ] / [P04 ] = [ 3 ] 

where a is the degree of hydrolysis and y± is the mean molar activity coeffic ient of the 

indicated spec ies . The solubility of Li
3

Po4 in pure water can be calculated from 

Rosenheim and Regl in ' s  average Ksalt value f rom 

3 
10 Ksalt / csatd = 2aA (Li

2
HP04 ) + aA ( LiOH) + 3 ( 1 - a) A (Li

3Po
4) 

where the molar conductivit ies , A , can be calculated for a g iven concentrat ion , c
i

, o f  

the various species using Robinson and Stokes ' equation (9) 

A = A
00 

-{ 0 . 7 7816 j z1z
2

1 qA
00

/ ( l  + q2 ) + 30 . 1 6 ( l z1 1 + l z 2 l ) } c i 

The reader is referred to ref erence ( 9 )  for def inition of q and the or igins of the 

numerical terms. Limiting molar conductiv ities are separated into indiv idual ionic 

[ 4 1  

[ S J 

00 00 + 00 2-
contributions , e . g. for Li

2
HP04

, we have A = A (Li ) +  A (�HP04 ) and 

first assume a valu e for csatd and compute a itera t ively from eq [ 3 ] . 

from eq [ 3 ] , the Davies eq 

ci = acsatd " We 

In solving for a 

log y = - 0 . 511 Sz 2 { I�/ ( 1  + I�) - 0 . 3 I }  ± 
was used ( 16) . The ionic strength I was calculated from 

[ 6 ] 

[ 7 ]  

Fo r  the assumed c satd and the corresponding a ,  eq [4]  is solved for K salt 
and the calcs 

repeated until the experimental value Ksalt  = 9 . 30 x 10-4 S cm-l 
is obtained. Although 

the solut ion of eq [ 4 ]  employing eqs [ 3 ] , [ 5 ] - [ 7 ]  is fa irly straight forward , there is 

at  l east a 5% uncertainty in the ref ined csatd due to the unc ertainties in the molar 
2 3- 00 2-conduc t ivit ies at  inf inite  dilution for HPo4

- and P04 A (�HP04 ) values of 53.4 S 

cm2 mol-l ( 1 7 )  and 57 S cm2 mol-l ( 18) have been reported , and the unc er tainty is 

probably higher than ind icated by the c loseness of these  two values . For the present 
00 2- 2 -1 calculations , the evaluators have taken A (�HP04 ) = 53 .4  S cm mol  • Greater 

00 3-unc ertainty is associated with the valu e  for A ( 1/3P04 ) as reported values rang e from 

69 . 0 S cm2 mol-l ( 1 7 )  to 82 . 3  S cm2 mol-l (19 )  and 9 2 . 8  S cm2 mol-l ( 2 0) . Milazzo ' s  

value ( 2 0) appears much too high ,  and for  consistency in the calculat ions , we have used 
00 3 - 2 -1 Prideaux ' s value ( 1 7 )  o f  A ( 1/3Po4 ) and 67 S cm mol • For the remaining molar 

00 + 2 -1 00 -
conduc tivities , we have used A (Li ) =  38 . 71 S cm mol ( 13)  and A (OH ) = 199.18 S 

cm2 mol-l (21) . Our f inal results  are :  c td = 0 . 002 2 7 mol tlm-3 
and a = 0 . 887 5 .  Thus 

3 _  sa 
the extent of hydrolys is of  P04 in the saturated solut ion is abou t 8 9% , and the fac t 

-3 that Rosenheim and Reglin obtain a csatd c lose to 0 , 002 2 7  mol dm neglect ing hydrolysis 

is attributed to their use of inaccurate  A
00 

valu es . 

(continued next page) 
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We now r eview the status of the solub ility of Li3Po4 in pur e water, Mayer's of t quot ed 
-1 value of 0,0034 mol kg at 288-293 K is probably too high by ai least 15%, Using the 

conduc t iv ity data of Rosenheim and Reglin , the evaluators have calculated a solubil ity 

value of 0 , 0023 ± 0 , 0001 mol dm-3 at 298 K. This value is not in very good agreement 

with the extrapolated valu e  of 0 , 0028 ± 0,0002 mol kg-l estimat ed by the evaluators f rom 

Rollet and Lauf fenburger ' s  extrapolated values of Q . 0019 mol kg-l at 273 K and 0 , 0026 

mol kg-l at  293K ,  

2 .  The Solubility Product  Constant . For the reac t ion 

3Li+ 
+ PO�- = Li3Po4 (s) 

the thermodynamic solubility produc t  constant is defined by 

[ 8 ] 

K:o • { Li+ }3 { PO�- } • 27 (1  -
_;> c!atdy; (Li+) y± (PO�

- ) [ 9 ]  

Based on the solubility of 0 , 00227 mol dm calculated by the evaluators  from the 
-11 2 -6 conduc tivity data ,  it is found that K:o = 2 . 3 7 0  x 10 mol dm , or  p�O = 10 . 62 5 .  In 

the latest rev ision of Lange ' s Handbook, Dean (8)  repor ts pKsO = 8 . 5 .  I t  is not sta t ed 

whether this is a pK or a pK0 value , what the t emperature is , and the or igin of this 

value. I t  appears (see below) that this pKsO was incorrec tly calculated from Mayer ' s 
msatd ' and s ince earlier versions of Lange ' s Handbook ( e . g . see ref .  7 )  do not repor t  a 

K60 for L i3Po4 , the value pKsO = 8 . 5  is probably one of Dean ' s  contributions to the 

rev ised Handbook .  I f  we incorrectly neglec t  hydrolysis and ac t ivity coeffic ients , KsO 
would be given by 

KsO • [ Li
+

J
3 [ PO:

-
J • :r c!atd [ 10]  

Using Mayer ' s  value of m td = 0 , 00340 mol kg at 288-291 K , eq [10] giv e  KsO = 3 , 61 x 
-9 2 -2 sa 

10 mol kg , or pKsO • 8 . 44 which is practically identical to Dean ' s  value of 8 , 5 . 

Two additional sources (22 , 23 ) quote a value of pKsO • 12 , 5 but f ail to stat e whether 

this is a pK or pK0 value ,  and fail to c i te the original publication . The evaluators 

could not find the source of this pK O in spite of an exhaustive l iterature  search .  s -3 Fit ting eq [ 3]  to this pKsO requires csatd • 0 , 00087 5  mol dm , and we therefore 

conclude that the pKsO value of 12 . 5 is in serious error and must be rej ect ed .  

MULTICOMPONENT SYSTEMS 
Of the few solub ility studies on mult icomponent  systems (1-3 , 5 ,  24) only ternary 

systems have b een investigated and only referenc es 2 , 3  and 5 r eport  quantitat iv e  data . 

Qualitative  studies state that Li
3

ro4 is soluble  in strong acids (1-3 , 24) , is difficult  

to dissolve  in acetic ac id (2 , 3) and that addit ion of NH4Cl t ends to incr ease the 

solub ility (2 , 3) , The quantitative studies are  discussed below .  

1 . The Li3Po4-NH3-H20 system, Mayer (2 , 3) reported only one data point for this system 
-1 at 288-291 K .  In approximately 1 . 6 mol kg NH3 solu t ion , the average value  of the soly 

-1 as calculated by the compilers is 0 , 0015 mol kg (o = 0 , 0001) . 

2 , The Li2o-r2o5-u2o System , This is the most  compl ete phase study available for L i
3
ro4 

systems. Rollet and Laueff enburger ( 5 ) reported the compositions of saturat ed solut ions 
at 273 K and 293 K in mass% of Li20 and P2o5 • The compiler separated appropriate data 

( cont inued next page) 
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4 Lith iu m Phosphate 

COMPONENTS : 

(1 ) L ithium phosphate ; Li3Po
4

; [ 1 03 7 7-52-3 ] 

( 2 ) Ammonia; NH3 ; [ 7 664-41-7 )  

EVALUATOR : J ,  Eysseltova 
Charles Univer sity 

P ragu e ,  Czecho slovakia 
and 

( 3 ) Lithium hydroxide ; LiOH; [ 1310-65-2 ] 

(4 ) Phosphoric acid ; H3
Po4 ; [ 7664-38-2 ] 

( 5 ) Water ; H20; [ 773 2-18-5 ]  

M. Salomon 
U . S . Army Research Laboratories 

Ft , Monmouth ,  NJ 077 03 
U . S . A. 

n n � nml. n �  1 Q !l l  

CRI TICAL EVALUATION : 

into two compilations correspond ing to the ternary syst ems Li
3Po4-L iOH-H20 and L i3Po4 

-

H3Po4-H2o . The original phase d iagrams are reproduced in Figures 1 and 2 .  No t e that 

Figure  2 is an expanded deta il of the initial portion of Figure 1 .  Numer ical data 

co rrespond ing to the po ints A-E are g iven in the compila tions as well as the comp iler ' s 
-1 conversions f rom mass% to mol% and mol kg • At 2 73 K ,  LiOH · H

2
o is the initial  sol id 

phase  up to invariant po int A where Li3Po4 is also in equil ibrium with the solut ion . 

The solubili ty then dec reases rapidly and then increases slowly to invariant po int B a t 

which po int both Li
3

Po
4 

and L iH
2

Po
4 

solid phases are in equilibrium with the solu tion , 

Be tween B and C ,  LiH
2

Po
4 

precipitates .  The 293 K isotherm is s imilar to the 27 3 K 

isotherm . The invariant po ints are D and E .  No t e  that point E is on the ac id s ide of 

the line for P2o5/Li20 • 1 , 00 which means that L iH
2
Po

4 
will d issolve  incongruently to 

fo rm Li
3

Po
4 

and H
3

Po
4 

unt il the composition of po int E is reached .  

� �  
A number of sol id phases have been reported or suggested to b e  in equ ilibrium with 

saturated Li3Po4 solu tions , They are 

l ithium hydroxide  hydrate ; LiOH • H2
o ; ( 1310-66-3 ] 

l ithium phosphate ;  L i3Po4 ; [ 103 7 7-52-3 ]  

lithium phosphat e  dihydrate ; L i
3Po4

· 2H2o ; [ 74893 -09-7 ]  

l ithium phosphate hemihydrate ; Li3
Po

4
· �H

2
o ; [ 10102-26-8 ]  

l ithium dihydrogen phosphate ;  LiH2Po4 ; [13453-80-0 ] 

Rollet and Lauff enburger ' s  detailed phas e  study (5 )  reports  the absence  o f any phospha t e  

hydrates a s  well as the absense o f Li
2
HP04 fo r their exper imental condit ions . O n  the 

o ther hand ,  Ro senheim and Regl in (4 ) sta te that their solid phase is the d ihydrate which 

fo rms by precipitat ion from aqueous H
3

Po
3 

with exc ess LiOH , These confl ic t ing resul ts  

are d if f icul t to assess since neither s tudy describes suff icient details of the analyses 

of the sol id phases . Presumably Rollet and Lauff enburg er u sed a wet residue method such 

as Schreinemakers ' method ,  and Ro senheim and Regl in s imply air  d ried their solid at 28 9  K 

so that it is quit e possible that the water they found in the sol id was no t water of 

hydration , Upon drying at 33 3  K for several days , Rosenheim and Reglin s tate that they 

ob tain the hemihydrate . I t may indeed b e  po ssibl e that th e  hemihydrate is s table under 

the condi tions repor ted by Ros enheim and Regl in since  Sanfourche (25 )  report ed that  the 

neut ralization method of preparation of Li3Po4 ac tually yields the hemihydra t e ,  and that 

the wat er of hydration can be removed only at red heat . These results combined wi th 

Rollet and Lauff enburger ' s  find ings that no hydrate is formed a t amb ient t emperatures 

casts some doubt on the na ture  of the sol id phases present in all of the reported 

solub ili ty stud ies . Because of this situat ion ,  and of the uncertainties in the r eported 

solub il i ty data ,  the evalua tors  feel that new studies are requ ired befo re recommend ed 

data can be specif ied . 

(cont inu ed next page) 



Lith i u m  Phosphate 

COMPONENTS : 
(1) Lithium phosphate;  L i3Po4; ( 1037 7 -52-3 ]  

EVALUATOR : J ,  Eysseltovf 
Charl es University 

Prague ,  C zechoslovakia 
and (2) Ammonia; NH3 ; [ 7 6b4-41-7 ]  

( 3 )  Lithium hydroxide ;  LiOII ; [ 1310-65-2 ] 

( 4 )  Phosphoric acid ; H3
Po

4; [ 7 6 64-38-2] 

( 5 ) Water; n2o , [ 7 7 32-18-5 ] 

M, Salomon 
U . S .  Army Research Labora tories 

Ft . Monmou th, NJ 07 7 03 
U . S . A .  

CRITI CAL EVALUATION : 

..J 

� 0 
"' 
"' 
0 
E 

1 0  20 30 40 50  60 
m a s s  0/o P205 

Figure 1, Isothe rms for the Li20-P205-H20 
system. 

1 .0 

0 .5 

Rl = Li20/P20 5 = 1 

R2 = Li20 /P2o5 = 2 

R3 = Li20 /P205 = 3 

3 

Fi�ure 2 ,  De tail of the 0° isotherm on Fi gure 1. 

(continued nex t  page) 
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6 L i th i um Phosphate 

COMPONENTS : EVALUATOR :  J ,  Eysseltova 
( 1 )  Lithium phosphate; Li3Po4; ( 103 77-52-3 ] 

( 2 ) Ammonia;  NH3 ; [ 7 664-41-7 ] 

( 3 )  Lithium hydroxide; LiOH ; ( 1310-65-2] 

(4) Phosphoric  acid ; H
3
Po

4
; [ 7664-38-2 ) 

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

CRITI CAL EVALUATION : 
REFERENCES 

Charl es University 
Prague , Czechoslovakia 

and 
M .  Salomon 

U . S .  Army Research Laboratories 
Ft . Monmouth , NJ 07 703 

U . S . A . 
December 1981 
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Lithi u m  Phosphate 7 

COMPONENTS :  ORIGINAL MEASUREMENTS :  
( 1 ) Lithium phosphat e ;  Li3Po4 ; [ 10377-52 -3 ) Rosenheim , A. ; Reglin , W ,  

( 2 ) Wat er ;  H2o ; [ 7732-18-5 ) Z .  Ano�g . Chem . �9J l ,  1 2 0 ,  103-19. 

VARIABLES : PREPARED BY : 

One t emperature : 2 5° C J , Eysseltova and � .  Salomon 

EXPERIMENTAL VALUES : 

The electrolyt ic conductances of satd Li3Po4 slns at 25 °C were reported 

experiment No. 

1 
2 
3 
4 

20 . 1  
11.5 
10 . 8  

9.51 

experiment No , 

5 
6 
7 
8 

9 . 43 
9 . 24 
9 . 24 
9 . 25 

The high K 1 values for exp ts 1-3 were at tributed to impur ities and neglec ted , Based on 
the data f�ofil expts 4-8 , the authors reported an ave Ksln 

= 9 . 40 x 10-4s cm-1 and 

Ksal t = Ksln - KH20 = 9,37  x 10-4s cm-1 • The soly of Li3Po
4 was calcd from 

soly = lOOOKsalt = ( 7 . 688/ 3 ) x l0-3mol dm-3 = 2, 563 x 10-3 mol dm-3 

3 ( >-�i + >-;o ) 
4 

>-
00

(Li+
) = 39 . 7 S cm2moi-l and was taken from Kohlraush and Holborn (1) . >-

00
(}Poi- ) = 82.3 

S cm2mo1-l was est imated by Bo ttger (2) : both values correspond to 2 5 C .  In the or iginal 
calculation , the authors neglected to multiply Ksalt by 1000 , and hence repor t a 
solubility too low by this factor . The author ' s ca!cns are also subj ect to round ing off 
errors amounting to an error of around +1% in the f inal value for the soly . Add itional 
errors involve the uncer taint ies in the >-00 values . Although these errors are signif icant , 
they are relatively minor to the error involved in neglecting the hydrolysis of the 
Poz- ion , The effect  of hydrolysis on the calcn of the soly from conduc tivity da ta is 
d iscussed in detail in the cr it ical evalua tion. 

AUXI LIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
The soly could not be de td by "standard "  
methods due to  the format ion of a f ine 
colloid which could not be removed by 
filtrat ion . The soly was therefore detd by 
the conduct ivity method . Equil ibrat ion was 
attained by shaking at 2 5 ° C for 14-21  d. 
Eight slns were prepared using the same 
solid phase ,  but with successive renewal of 
the water . Init ial impurit ies , as implied 
by the high K values of slns 1-3 , were 
assumed to have been completely removed by 
this washing by the four th experimen t .  The 
elec trolyt ic conductivity of the water \,as 
reported to be Kil O = 3 x 10-65 cm-1, Based 
on the results  2 for experiments /1-8 , the 
authors reported an average electrolytic 
conductivity of K 1 = 9 . 40 x 10-4s cm-1 
However the comp dePs compute an average 
value of K 1 = 9 . 33  x 10-4s cm-1 , and the 
electrolyt�cnconduc t ivity of the sal t is 
then 

a K -
sln 

SOURCE AND PURITY OF MATERIALS : 

Li3P04 • 2H20 was pptd from aq H3Po4 with ex
cess LiOH. The dihydrate was washed , air 
dried at about 16° c and analysed with the 
following result s : Li 13 . 50 ,  13 . 66 mass% 
found (16.67% calcd ) ; Po4 62.5 3 , 62 . 46 mass% 
found (62.58% calcd ) ;  H20 2 3 . 90 ,  2 3 . 78% 
found ( 2 3 . 7 2% calcd) . Drying at 60° C for 
several days gave the hemihydra te which 
analysed as Li3P04 · �HzO , Presumably con
duc t ivity water was used for prep of slns 
and washing of ppts . The compilers assume 
that Li3P04 • 2H,o was used as the star t ing 

ESTIMATED ERROR : materla.L ror au expenment 

Nothing specif ied . The compilers assume the 
experimen tal prec ision to be around 
± 1 x 10-6 S cm-1 , The std dev in K lt is 
4.2 x 10-6 S cm-1, sa 

REFERENCES :  
1. Kohlrausch , F . ; Holborn , O, Va..6 Le,,<..tven.

m�g en den. Ele/z;tlr.olyte . II  Auflage ,  1916, 
Tab . Ba . 

2 . Bo ttger , w. Z. Phy.t. . Chem.  1903 ,  4 6 ,  596 .  



8 Lith ium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS: 
(1 )  Lithium phosphate ; Li3Po4 ; (10377-52-3 ] Mayer , W .  

(2) Ammonia ; NH3 ; [ 7 664-41-7 ] ,.,Arm.  Chem . u .  Phallm . 185 6 ,  9 8 ,  192-212 ; 
Arm .  Clum . 185 6 ,  288·::-;-

( 3 )  Water ;  H20 ;  ( 7 732-18-5 ] 

VARIABLES :  PREPARED BY : 

Room temperature : 1 5  - 18 °C J .  Eysseltova and M. Salomon 

EXPERIMENTAL VALUES : Composition of sa turated solutions : 

solvent b -1 
composition sln mass/g Lil04 mass/g g Li3Po4 /100 g H20 m (Li/04 ) /mol kg 

pure  H2o 45 0 . 0176  0 . 0391 0 . 00338 
45  0.0178 0 . 0396 0 . 00342 
75 0 . 0296  0 . 0395 0 . 00341 

2 vol Ht + a 74 . 12 0 . 0174 0 . 023 0 . 0014 1 vol N 4oH 74 . 12 0 . 0190 0 . 026 0 . 0015 
44 , 47 0 . 0124 0 . 028  0 . 0016 
44 .4 7  0 . 0117 0 . 02 6  0 . 0015 

a For this NH3 sln , the specif ic gravity = 0 . 965  (author ) , but temp not specified .  
Assuming temp = 2 0  C , t he NH3 concn in the final sln i s  about 1 . 6  mo! kg-1 (compilers) .  

b Comp ilers ' calculations . Average values and their standard deviations are given below . 

In pure water .  solubility = 0 . 0394 g /100 g H20 ( o  = 0 . 002 )  

= 0 . 00340 mo!  kg-! (a = 0,00002 ) 
-1  In � 1 . 6 mol kg  NH3 sln . 

solubility = 0 . 025  g/100 g H2o (a = 0 . 002 ) 

_1 = 0 . 0015 mol kg-1 (a = 0.0001) 
Note : in converting to mo! kg in 1 . 6  mo! kg-1 NH3 slns , the compilers calculated the 
m" ""  n f  '·'" '"�� frnm cdH n) = o f c l n )  - o (NH ) - o fT . i O:Pn ) 

� J 

AUXI LIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Each determination consisted o f  equilibratin 
solid + liquid for 10-14 days at 15-18 ° C 
with frequent shaking . Analysis not 
described , but probably was either evapora
t ion of  a satd sln followed by weighing ,  or 
by pp tn of Ba3 (P04 ) 2 by addn of Ba (OH) z 
followed by weighing as described elsewhere 
in the paper for the stoichiometric analysis 
of the ppt . Although not stated , it is 
possible that the approach to equilibrium 
was from supersaturation (see discussion in 
the critical evaluation) .  

SOURCE AND PURITY OF MATERIALS : 

Li3P04 pptd from a mixture o f  NazHP04 , 
Li2 so4 , and NH40H . The ppt was washed with 
boile2 wa ter until the wash wa ter was free 
of S04- ( tested with BaC12 sln) . 

ESTIMATED ERROR: 

No thing specified . The reproduc ibility 
appears satis factory ,  but the overall 
accuracy of the solubility is probably no 
hnt- t-nr t-hnn 1 �o/ 

REFERENCES : 



Lith ium Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
( 1 )  Lithium phospha'te ;  Li3Po4 ; [ 1037 7 -52-3 )  Rolle t , A . P . ;  Lauf fenburger , R . 

( 2 )  Phosphoric acid ; H3Po4 ; [ 7 6 64-38-2 ] Bu i i .  Soa . Chim. France 1934 ,  146-52, 

( 3 )  Lithium oxide ;  Li20 ; [ 1 2057-24-8 ] 

(4 ) Wa ter ; H20 ; [ 7 7 3 2-18-5 ] 

VARIABLES: PREPARED BY : 
Temperature and Composition J , Eysseltova 

EXPERIMENTAL VALUES : 

Composition of saturated solutions of Li3Po4 at 20 ° C .  

Li20 P205 
a Lil04 

a H3Po4 Solid 
mass  % mass % mas s  % mol/kg H2o mas s % mol /kg H2o phase 

7 . 05 0 . 017 ---- ---- 0 . 027 7  0 . 0026 (D)  A + B 
0 . 07 7  0 , 016  ---- ---- 0 . 0261 0 . 0023 B 
0 . 0134 0 . 021 ---- ---- 0 . 0343  0 . 0030 I I  

0 . 0165  0 . 02 72  0 . 00152  0 . 00015 0 . 0426  0 . 0037 I I  

0 , 0197  0 . 034 5  0 , 0045 6  0 . 00047 0 . 0509 0 . 0044 II 

0 . 0203 0 , 0360 0 . 00538 0 . 00054 0 . 0524 0 . 0045 I I  

0 , 050 0.116 0 . 0508 0 . 00521 0 . 129  0 . 0111 I I  

0. 096  0 . 24 2 0 . 1 2 3 0 . 012 6  0 . 249  0 . 0216 I I  

0 . 118 0 . 305 0 . 1 63 0 . 0167  0 . 305 0 . 0264 I I  

0 . 150 0 . 409 0 . 236  0 .0243 0 . 388 0 . 0337  t i  

0 . 205 0 . 620 0 . 407 0 . 042 0  0 . 530 0 . 0461  t i  

0. 262 0 . 875  0 . 635 0 . 0657 0 . 6 7 7  0 . 05 9 3  t i  

5 . 7 3  27 . 5  25 . 4  4 . 34 14 . 8 2 . 14 t i  

7 , 63 3 7 , 1 34 , 5  7 , 70 19 . 7 3 . 7 2  t i  

7 . 95  38 , 8  3 6 . 2  8 . 53 20 , 5  4 . 10 I I  

8 . 4 5  41.6 38 . 9  10 . 14 21 . 8 4 . 81 (E )  B + C 
7 , 73 41 .  7 40 . 7 10 . 5 5 20 . 0  4 . 38 C 
6 . 62 4 3 . 5  4 5 . 5  12 . 4  1 7 . 1  3 . 96  t i  

a All  these values were calculated by the comp iler . 

b The solid phases are : A = LiOH • H20 ; B • Li3Po4 ; C • LiH2Po4 • 
(continued next page )  

AUXILIARY 

METHOD/APPARATUS/PROCEDURE : 

Phosphoric acid ,  l i thia and water were placoc 
in glass  tubes and sealed with a Hg s tirrer , 
The tubes , e quipped with Pt elec trodes  for  
conduc tivity measurements , were placed in a 
thermo s ta t  and s tirred for at leas t 8 h .  

INFORMATION 

SOURCE AND PURITY OF MATERIALS :  

Nothing spec if ied . 

ESTIMATED ERROR: 
Temp con trol at bes t is ± 0 . 1  K 

9 

The a t tainment of  equil was ascer tained by 
tho cons tancy in tho conduc tivity . P205 was 
do td in a few cases by t i trn with NaOH soln ; 
usual ly P205 was do td gravimetrically by 
pp ting as (NH4 ) 3PM01 2040 , ro-pptd as 
NH4MgPo4 · 6H20 , calc ined and weighed as  
Mg2P2o7 • Add i tional gravime tric analyses 
were perfo rmed when the P205 /Li20 ra tio 
corresponded to tho formulas Li3P04 and 
LiH2Po4 • In this case the soln was 
evapora ted and tho residue calc ined . The 
to tal weight o f the calcined residue is  tho 
sum of P205 and Li20 , No other details 
given . 

Soly :  oxp tl error no t specified . For binari 
sys tem Li3P04-H20 extrapola tions give error1  
of ± 4 . 5% a t  0° and ± 6 . 7% a t 20°C (authors)  

REFERENCES 



1 0  Lith iu m Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 )  Lithium phosphate ; Li3Po4 ; ( 1037 7-52-3 ] 

Rollet , A . P . ; Lauf fenburger , R . 
( 2 )  Phosphor ic ac id ;  H/04 ; ( 7664-38-2 ] 

Bu Z Z .  Soa . Chim . France 1 934 , 14 6-52 . 
(3 ) Lithium oxide ; Li20 ,  ( 1 2057-24-8 ] 

(4 ) Wa ter , H20 ; ( 7 7 32-18-5 ] 

E.<PERIMENTAL VALUES , con t ' d :  

Compos i t ion o f  satura ted so lu t ions o f Li3Po4 a t  o • c . 

a Li3Po4 

6 ,  70 
6 . 7 2 
5 . 88 
2 . 40 
0 , 4 9 
0 , 0088  
0 . 0098 
0 , 0185 
0 , 02 5  
0 , 14 9 
0 , 167  
0 . 1 74 
0 . 2 285 
0 . 266  
0 , 2 70 
0 , 330 
0 , 403 
0 . 520 
o .  7 40 
2 . 55 
3 , 90 
4 . 58 
4 , 9 7 
5 . 4 2 
6 . 88 
7 . 55 a 8 . 30  
8 . 19 
8 . 08 
7 . 68 
7 . 54 
7 . 18 
4 . 6 2  
3 . 2 1  
2 . 74 
2 . 2 2  

0 . 00 
0 . 015  
0 . 020  
0 . 01 6  
0 . 020 
0 . 0148 
0 . 0163 
0 . 03 7 5 
0 . 058 
0 . 388 
0 . 4 14 
0.45 2  
0 . 635 
0 . 785  
0 . 80 
0 . 96 
1 . 3 55  
1 . 88 
2 . 74 

11 . 03 
1 7.2 
2 0 . 2 6  
2 2 . 16 
24 . 30  
31 . 1 3 
34 . 4 3 
38 . 0 a 
37 . 95 
38 . 10  
38 . 20 
38 . 4 5 
38 . 85 
4 7 . 5  
53 . 05 
55 . 65 
58 . 8 

mass % 

0 . 0012 
0 . 0011 
0 . 011 3 
0 . 0248 
0 . 2 10 
0 . 207 
0 . 240 
0 . 37 7  
0 . 502 
0 . 513 
0 . 603 
0 . 989  
1 . 4 6 
2 . 1 7 
9 . 65 

15 . 3 
18 . 0  
1 9 . 7  
21 . 7 
28 . 0  
31 . 0 
34 . 2  
34 . 5  
34 . 9  
35 . 9  
36 . 6  
3 7 . 9  
55 . 5  
66 , 2 
70 . 4 
76 . 3 

0 . 0001 
0 . 0001 
0 . 0012 
0 . 0026 
0 . 0216  
0 . 0212 
0 . 0250 
0 . 038 9  
0 . 0519  
0 . 0531 
0 . 0626  
0 . 1031 
0 . 153 
0 . 230 
1 . 18  
2 . O!l 
2 . 61 
2 . 99  
3 . 44 
5 . 2 6  
6 . 40 
7 . 92  
7 . 94 
8 . 07 
8 . 30 
a . so 
8 . 90  

1 7.6 
2 6 . 5  
32 . 8  
43 . 4 

mass % 

0 . 00  
0 . 024 
0 . 033 
0 , 026  
0 , 033 
0 . 02 2 7  
0 . 0253 
0 . 04 78 
0 . 0646 
0 . 385 
0 . 4 32 
0 . 4 50 
0 . 590 
0 . 68 7 
0 . 698 
0 . 8 63 
1 . 04 
1 . 34 
1 . 91 
6 . 59 

1 0 . 1  
1 1 . 8 
12 . 8 
14 . 0  
1 7 . 7  
19 . 5  
2 1 . 4 
2 1 . 2 
2 0 . 9 
19 . 8  
1 9 . 5 
18 . 6  
1 1 . 9  

8 . 30 
7 . 60 
5 . 74 

a Al l these  values were calculated by the compile r .  

b The d O P soli  phases are : A •  Li H • H20 ; B = Li3Po4 ; C • LiH2 o4
. 

mol /kg H20 

o . oo 
0 . 002 3 (A) 
0 . 0030 
0 . 0023 
0 . 0028 
0 . 0020  
0 . 0021 
0 . 0041 
0 . 0056 
0 . 0334 
0 . 03 7 5  
0 . 0399  
0 . 0515  
0 . 0601 
0 . 0610  
0 . 074 7 
0 . 0928  
0 . 119 
0 . 1 7 2  
0 . 6 7 9  
1 . 165 
1 . 46 
1 . 64 
1 . 88 
2 . 82 
3 . 4 1 
4 . 1 9  (B )  
4 . 12  
4 . 08 
3 . 88  
3 . 83 
3 . 68 
2 . 8 6  
2 . 81 
2 . 80 
2 .  7 6  ( C )  

Solid b phase 

A 
A + B 

B " 
" 
" 
I I  

" 
I I  

" 
I I  

I 

B + C 
C " 
I I  

" 
" 
I I  

I I  

I I  

I I  

a Re.id from t h e  in te r sec t ion o f b ranch l ines . Fo r d iscussion of  poin ts  A , B ,  C ,  D , E 
see t he d iscuss ion o f the phase d iagram in the Cri t ical Evalua t ion .  

By in terpola t ion o f the iso therms , the authors  repo r t  the solubil i tes  o f Lil04 a t  0 ° 

and 20 ° in the binary system to be 0 . 022  ± 0 . 001 mass % and 0 . 030 ± 0 . 002 mass % , 
respec t ivcly . _1Tho comp iler has calcula t!1 these solub il ity  values to be 
0 . 0019 mol kg a t  o •c  and 0 . 0026 mol kg a t  20 ° C .  

From the d a ta in the region rich in �.3Poli the  solubility  o f  LiH
2

Po4 ( 13453-80-0 ] was 
de termined to be 55 , 8  ± 0 . 1  mass % or  1 2 . 1 5 ± 0 . 02 mol kg-1 ( c ompil e r s  calcul a t ion )  
a t  0 °c .  



COMPONENTS : 
( 1 )  Trisodium Phosphate ; Na3Po4 ; 

[ 7601-54-9 ] 
( 2 )  Phosphoric acid ; H3Po4 ; [ 7664-38-2 ) 

(3)  Sodium hydroxide ; NaOH ; [ 1310-73-2) 

(4 )  Water ; H20 ; [ 7 7 32- 18-5 )  

CRITICAL EVALUATION : 

EVALUATOR : 

J ,  Eysseltova 
Charles University 

Prague , Czechoslovakia 

July , 1986 

Solubility data for the Na O-P2o -H O system have been reported in 13 dif ferent  
publications (1-13 ) , Some of ttese ci-7� repor t the solub ility fn systems in which 
there i s  a range of Na / P  ratios . Others (8-13) are limited to one Na/P rat io , i . e. , 
the solubility  of a g iven sodium phosphate in water i s  reported . 

Many solid phases have been reported or suggested as being in equilibrium with 
saturated so lu t ions in the Na2o-P2o5-u2o system . These  are : 

Na OH ; [ 1310- 7 3-2 ] 

Na3Po4 • 1/4Na0!1 • 12H20 ; [12362-10-6 ] 

Na/04 ' 1 / 7Na0H ' 12H20 ; [ 10105 6-44-4 ]  

Na3Po4 • 12H20 ; [ 10101-89-0 ) 

Na3Po4 · 10H20 ; [ 10361-89-4 )  

Na
3Po4

• 8u2o ;  [60593-5 9-1 ) 

Na3Po4 • 6H20 ; [ 15819-50-8 ) 

Na3Po4
• 0 . 5H20 ; [ 60593-58-0 )  

Na3Po4 ; [ 7601-54-9 ] 

Na2HP04
• 12H20 ; [ 10039-32-4 )  

Na2HP04 
• 8 1120 ; [ 6741 7-37-2 )  

Na2HP04
' 7H20 ; [ 7 782-85-6 ) 

Na2HP04 · �H20 ; [ 10028-24-7 )  

Na2HP04 ; [ 7 558-79-4 ] 

Na2HP04 · NaH2Po4 ; [ 6 5 185-9 1-3 ] 

Na2HP04 · 2NaH2Po4 • 2H2o ;  [ 66905-89-3] 

NaH2Po4 · 4n2o ;  [ 101056-45-5 ] 

NaH2Po4
• 2112o ;  [ 13472-35-0 ] 

NaH2Po4
· H20 ; [ 10049-21-5 ) 

Nall2Po4 ; [ 7558-80-7 ] 

Na3H3 (P04 ) 2 · 7 . 5H20 ; [ 101056-46-6 ] 

Na3H3 (P04) 2 • 1 , 5H20 ; [ 1019 17-6 7-3] 

Nall2Po4
• H3Po4 ; [ 1488 7-48-0 ) 

H3Po4
• 0 , 5H2o ;  [ 162 71-20 -8 ) 

1 1  

The cond itions under which these  phosphates  exist is discussed in the Critical Evaluat ion 
of the respec tive b inary systems . 

!i_a
3

Po
4
-NaOH-H2o sys tem ,  Menzel and von Sahr (1) stud ied this system at  298 K ,  They 

found that as the mole ratio  Na2o/P2o5 in the saturated solutions varied from 2 , 69 to 
3 , 68 , the same ratio in the solid phase increased from 3 , 11 to 3 . 22. Thereaf ter  as the 
Na /P ratio  in the solution increased to about 145 , the same rat io in the solid phase  
changed only f rom 3 . 22 to 3 . 24 . They conc luded that the equilibrium sol id phases were 
sol id solutions al though X-ray d i f frac tion diagrams of four such solid phases showed 
li t t le dif ference among them . 

Kobe and Leipper (2) suggested that  the commerc ial trisodium phosphate has the 
formula Na3P04 • 1 / 7NaOH • l2H2o. Later Kobe returned to this problem and s tudied sys tems 
of high Na20/P205 ratios (3) , He and his co-worker found the sys tem to be a complex one , 
The anyhdrous form of Na3Po4 as  well a s  the hemihydrate , the hexahydrate and the oc ta
hydra te were identi f ied as equilibr ium solid phases . An alkaline complex sal t was also 
observed. The complex was s tudied fur ther and ,  in agreement with Bel l  ( 14 ) , they 
sugges ted that at  273-333 K two di f ferent complexes are present : Na3P04 • 1 / 7NaOH • l2H2o and 
Na3P04 • 1 /4NaOH · l2H2o but they included only the lat ter in the ir Tables. At 353-373 K 
they found only the hydrates of Na 3Po4 in the highly alkal ine solu tions .  Thi s agrees with 
the op inion o f other s (4)  who mention no complex formation in this sys tem at 423,  523 and 
623 K , 

The transition of the d if ferent hydrates and the ident if ication of these hydrates at 
increasing NaOH concentrat ions cannot be evaluated because o f lack o f corroborating work 
by o thers. However ,  Ravich and Shcherbakova (23)  d id present X-ray evidence for the 
format ion of sol id solutions m Na3P04 • n Na2HP04 . These solid solutions are reported to 
coexis t with satura ted solu tions having Na /P  ratios even greater than 3 at 523 , 5 7 3  and 
638 K , This is in agreement with the observations of Broadbent , et al. ( 18 ) who found 
equi librium sol id phase s in which the Na /P ratio  var ied from 2 , 64 to 2 . 82 at 524 and 5 73 K. 

As noted above , this sys tem has been s tudied at temperatures of 293 K (1) , 298 K 
(2 , 3 ,  5 )  and at elevated temperatures 423 , 523 and 623 K ( 4 )  and 523 , 573  and 638 K ( 23 ). 
The lower temperature resul t s  are shown on Figure 1 . The data agree fairly well wi th 
each o ther except for one data point  ( 5 )  wh ich is obviously incorrect. Except for thi s  
one data  po int these results can be accepted tentatively . A s imilar comparison cannot 

(continued next page) 
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( 1)  Trisodium phosphate ; Na3Po4 ; 

( 7601-54-9 ) 

(2) Phosphoric acid ;  H3Po4 ; [ 7664-38-2] 

(3) Sodium hydroxide ; NaOH ; ( 1310-73-2 ] 

(4) Water ; H2o ;  ( 7 732-18-5 ] 

CRITI CAL EVALUATION :  

I I 

S A 0 298 K ,  r e f  (2) 
• 2 9 8 K ,  r ef (3) 

... 
7'-

+ 2 9 8  K ,  r e f  (5) 
A 2 9 3 K ,  r e f  ( I) 

0 • 
G -A 

'It • 0 A o 

5 -z 
� 0 
en 4 -
Cl 
e A 

3 - A O + 

A 
2 - A • 
1 - A • + 

I I 

1 0  20 

J , Eysseltova 
Charles Univers ity 

Prague , Czechoslovakia 

July ,  1986 

I 

• • • ,. • 
I 

30 
ma s s % N a  O H  

Fi gure l , So lubility o f  Na3Po4 in aq uPOI IS NaOH .  

I 

-

-

-

-

-

-

-
• 

I 

4 0  

. 



COMPONENTS : 
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Charles University 
Prague , Czechoslovakia 
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COMPONENTS : EVALUATOR : 
(1) Trisodium Phosphate ; Na3Po4 ; 

[ 76 01-54-9 ] 

( 2 )  Phosphoric acid ; H3Po4 ; [ 7664-38-2 ] 

( 3 )  Sodium hydroxide ; NaOH ; [1310-73-2 ] 

(4 ) Water ;  H2o ; [ 7 732-18-5 ] 

CRITICAL EVALUATION : (cont ' d) 

J .  Eysseltov4 
Charles University 

Prague , Czechoslovakia 

July ,  1986 

be made for the results obtained at elevated temperatures . The data points of Ravich and 
Shcherbakova (23 ) are concentrated in a narrow range of Na/P  ratios and can be compared 
with only one data point of Broadbent , et al . (18 )  and of Panson , e t  al . (17 ) .  

Na3P04-HIP04-u2o system . Solubility studies have been made a t  298 K in systems which 
have a w  de range of Na/P ratios (3 , 5 ) . Studies at 298 K in a more limited range have 
also been made: the Na3Po4-Na2HPo4-u2o system (2) ; the NaH2Po4-H3Po4-H20 system (6 ) ; and 
the Na2HP04-H3Po4-H20 system ( 7 ) , Tne Na3Po4-Na2HP04-H20 system has also been studied 
at 293  K (1 ) , 

Figure 2 shows the solubility results ob tained at 298 K .  It is apparent that the 
work of Beremzhanov ,  e t  al .  ( 7 ) ignores the existence of NaH2P04 and the results are 
cl early incorrect . The data in the region where P /Na>l (5 ) probably are for super
saturated solutions . For this region the results of Wendrow and Kobe (3) and Lilich ,  et  
al. (6 ) are tentatively accepted . Between Na2HP04 and NaH2Po4 the solubility data of 
Wendrow and Kobe ( 3) and D 'Ans and Schreiner (5 ) are very close to each other and are 
tentatively accepted as describing the solubility in this region . With respect to the 
identity of the solid phases in equilibrium with these saturated solutions , more work is 
needed before a decision can be made . 

Phosphates in which the Na/P ratio is o ther than 3 ,  2 or 1 , e . g . ,  Na2HP04 • NaH2P04 
and Na2HP04 • 2NaH2Po4 • 2H20 , have been reported as existing in a very narrow concentration 
range (3) , Their existence has not been confirmed by others , and more work is needed 
before a j udgment about the existence of such phosphates can be made , 

The hydrates Na3H3 (P04 ) 2 · 7,5H20 and Na3H3 (P04 ) 2 • 1, 5H2o have been reported to exist 
in equilibrium with very concentrated solutions having a pH • 7 ( 15 ) , There is no other 
report on the existence of these phosphates , They probably are metastable (5 ) , 

The existenc e  of NaH2Po4 · H3Po4 in strongly acid solutions has been reported by 
several investigators ( 3 , 6 ,8 ) . The solubility of this substance has been measured over a 
range of temperatures . As a result of such a study Paravano and Mieli (8 ) state that the 
system is glass-forming in the temperature range 235 to 30 7 K,  By extrapolating their 
values i t  appears that the composition of the system at 323 K is 45 mass% NaH2P04 and 
3 7 . 4 mass% H3Po4 • This is in good agreement with the value reported by Lilien , et al , 
(6 ) , especially if their value of 28 . 7 mass% H3Po4 at 323 K is a typographical error and 
the correct value should be 38 . 7 mass% .  Their reported value for NaH2Po4 is 46 mass% . 
Paravano and Mieli (8 ) state that at temperatures below about 373 K , NaH2P04 · H3P04 has an 
incongruent solubility . This is consistent wi th work reported by others (3 , 6 ) .  However , 
there are significant di f ferences in the 298 K solubility isotherms reported for this 
substance (3 , 6 ) and further work is necessary before this matter can be resolved . 

Solubility measurements have also been made at elevated temperatures (17-19 , 23 ) .  
Some of  the data are shown on Figure 3. At 5 73 K the solubility results of Ravich , et 
al . (23 ) and of Panson , et al . ( 1 7 ) agree fairly well with each other while the values 
reported by Broadbent , et al . (18 ) have a signi ficant amount of scatter and generally 
report a larger NaOH content .  Therefore , the data of Braodbent , et al . (18 ) should 
probably be rejected because of an apparent systematic error. There is another report of  
solub ility data under these condi tions (20 ) but the data are presented only in graphical 
form , The author states that tetrasodium diphosphate  and sodium triphosphate are 
equilibrium solid phases , but this seems unlikely in view of the conditions for the 
preparation of pyro- and tri-phosphates (21) . In still another report (22) ,  Na4P207 was 
the only solid phase found at 5 73 K and its existence was estimated to be limited to the 
563-57 3  K temperature interval .  

Marshall (19 ) reviewed all this work and considered that the reported compositions 
of the saturated solutions were in fairly good agreement . 

Liquid-liquid inuniscibility is the phenomenon that charac terizes this system at 
high temperatures . 

(continued next page ) 
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CRITICAL EVALUATION :  (cont ' d) 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

Paravano , N . ; Miel i ,  A . ( 1) Sodium dihydrogenphosphate; NaH2Po4 ; 
[ 7558-80- 7 ) Ga.zz .  Chim .  I.tat. .!2.Q.!!. , 38 , 53 5-44 . 

(2) Phosphoric acid ; H3Po4 ; [ 7 664-38-2) 

( 3 ) Water ; a2o ; [ 7 7 32-18-5 ) 

VARIABLES : 

Composition and temperature , 
One rat io NaH2Po4/H3Po4 • 1 ,  

EXPERIMENTAL VALUES : 

PREPARED BY : 

J .  Eysseltov6 

Saturat ion temperatures of solut ions o f  NaH2Po4 · H3Po4 in water . 

.t! ° C ,  

0 
-5 . 7  
-7 . 9  

-11 . 4  
-38c. ----

34 . 0 
41 . 0  
51 . 7 
79 . 7 
85 . 0  

0. 0. NaH2Po4
• H3Po4 NaH2Po4 H3Po4 

mass% mol% mass% mol/kg mass% mol/kg 

0 0 0 0 0 0 
20 . 7 7  1 . 81 11 . 43 1 . 20 9 .34 1 . 20 
2 6 , 92 2 , 95 14 . 82 1 . 69 12 . 10 1 . 69 
34 , 15 4 . 1 1  18,80 2 .38 15 ,35  2 .38 
56 , 66  9 . 7 5  31 . 19 6 , 00 2 5 , 4 7 6 , 00 
7 0 , 52 16 . 50 38 , 82 10 . 97 31 . 70 1 0 . 97 
8 0 . 4 6 2 5 . 39 44 . 29 18 , 89 36 , 1 7 18 . 89 
81 .82 2 7 . 1 1  45 . 04 20 . 64 3 6 . 78 20 , 64 
83.68 29 . 7 5  46 . 06  23 . 52 3 7 . 61 23 . 52 
8 7 . 48 36 . 62 48 . 16 32 . 05 39 . 32 32 . 05 
88 . 65  39 . 22 48 . 80 35 . 83 39 . 85 35 .83 

solid phase 

ic e  
I I  

I I  

I I  

I I  

Na�lo4 
I I  

I I  

I I  

b 

101 . 7 91 . 47 4 6 . 98 50 , 3 5  4 9 . 18 41 . 12 4 9 . 18 NaH2Po4
• Hl04 104 . 5  92 . 6 7 51 . 09 51 , 0l 57 . 99 41 . 66 57 . 99 I I  

110 . 0 95 . 7 9 65 . 28 S2 . 73 87 . 15 43 . 06 87 . 15 I I  

110 . 7 9 5 , 86  65 , 68 52 , 7 7  106 , 2  43 , 09 106 , 2  I I  

119 , 0 97 , 9 9 80 . 12 53 , 94 223 . 6 44 , 05 223 . 6 I I  

126.5 100 1 00 55 , 04 ---- 44 , 9 6 ---- I I  

aThese values were calculated by the comp iler , 
b 
The phases were no t g iven by the authors . The comp iler der ived them from a graph , 

C. The temperature was about -38 ° C .  

AUXI LIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
Saturat ion temperatures were determined 
visually as the temperature at which the 
last crystal d isappeared , 

SOURCE AND PURITY OF MATERIALS :  
NaH2Po6 • H3Po6 was prepared from an 
equ!molar mixture of  concentrated solutions 
of NaHlo4 and 11/04 by slow crystalliza
tion ,  The analysis was: 

ESTIMATED ERROR : 

found 

65 . 3 7% 

14 . 4 1  

Nothing is stated . 

REFERENCES :  

calculated 

65 . 12% 

14 . 23 



COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1 )  Trisodium phosphate; Na3Po4 ; [ 7601-54-9 ] Schroeder, W . C . ; Berk, A,A , ; Gabriel , A ,  

( 2 )  Sodium hydroxide; NaOH ; [ 1310-73-2 ] 

( 3 )  Water ; H2o ; [ 77 3 2-18-5 ]  

J . Am.  Chem . Soc . 1937 , 5 9 , 1783-90, 

VARIABLES :  

Three temperatures: 150 , 250 , 350° C 

Composition 

EXPERIMENTAL VALUES :  

PREPARED BY : 

J, Eysseltov& 

Solubil ity of sodium phosphate in sodium hydroxide 

concn of NaOH concn of Na3Po4 

solutions . 

CH20 

g/lOOg H2o mass% 4 mol/kg 
4 

g/lOOg H20 mass%
4 mol/kg 4 mass%ct 

temp = 150° c .  
---- ---- ---- 82 45 . 05 5 . 00 54, 95  

8 . 2  5 , 21 2 . 07 49 . 0 3 1 . 77 3 . 07 63 , 01 
20, 0 14,22  5, 04 20, 6  15, 28 1.32 7 0, 50 

temp • 25o• c .  
---- ---- ---- 8 . 6  7 . 92 0 . 52 92, 08 

8 . 2  7 .12 2, 05 7 . 0 6 .13 0, 43  86, 7 5  
20 , 6  1 6 . 34 5 , 16 5 . 5  4 . 51 0 . 35 79 . 15 
29 , 5 21.82 7 .40 5 .7 4 . 4 7  0, 37 7 3 . 71 

temp • 3 50° C .  
---- ---- ---- 0, 15 0 . 15 0, 01 9 9 , 8 5  

8, 0 7,38 2, 00 0 . 44 o . 41 0 . 03 9 2, 21 
21 . 9  17.68 5 . 48  2 . 0  1 . 67 0,13 80 , 65 
21 . 3  1 7 . 25 5 . 3 3  2 . 2  1 . 84 0, 14 80, 91 

4 All these values were calculated by the compiler, 

AUXILIARY INFORMATION 

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

1 7  

Self-constructed high temperature solubilit� 
bomb with sampler ensuring the sampl ing at 
the operating temperature .  The time of 
equilibration is not specified .  Phosphate 
determinations were made by a colorimetric 
method using aminonaphthol-sulfonic acid 
( 1 ) . Hydroxide was determined by titration 
to the methyl red end-point 

Merck chemically pure Na3Po4 •12H2o was used, 
The actual phosphate content of this 
material was determined by analysis (the 
results not given - compiler) , I f  necessary 
the dodecahydrate was dried at 120° C to g ive 
approximately the monohydrate or was re
crystallized at 250° C to g ive anhydrous 
salt . 

( 2  equivalents/! mol o f  phosphate present 
being deducted) , 

NaOH - nothing specified .  

ESTIMATED ERROR: 

Phosphate determination : the error not 
greater than 1%, 
Nothing else given , 

REFERENCES : 
1 .  Fiske, C . H. ;  Subbarow , J ,T, J, 8.lol. 

Ch�n. 192 5 ,  66 ,  3 75 .  



1 8  

COMPONENTS: ORIGINAL MEASUREMENTS : 
(1) Disodium hydrogenphospbate ;  Na2HP04 ; 

[ 7558-79-4 ] 

( 2 )  Sodium hydroxide ; NaOH ; [1310-73-2 ]  

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

VARIABLES : 

Compos ition at 5 2 3 ,  5 73  and 6 38 K . 

EXPE RIMENTAL VALUES : 

Ravich , M , I . ; Shcherbakova , L , G ,  

Iav . Sektora Fiz . Khim .  AnaZiaa, Inst .  
Obsch. Neorg . Khim . Akad. Nauk SSSR 1955 , 
26, 248-58 . 

--

PREPARED BY : 

J , Eysseltova 

Part  1. Composition of the saturated l iquid phase in the Na2HPo4-NaOH-H20 system . 

g ion/100 g soln g ion/100 g ion mass:f mol/kga 

P03-
4 Na+ P03-

4 Na+ Na2HPo4 Na OH H2o Na2HP04 Na OH 

temp " 6 38 K 

0 , 0092 0 , 0185 33 , 3  66 , 7  1.31 0 .004 98.6 7 0 . 09 0 .001 
0,0044 0 . 0089 32,9 6 7 , 1 0 . 62 0 . 004 99 . 37 0,04 0 . 001 
0 , 0025 0 . 0055  31 . 1  68 , 9  0 , 36 0.02 9 9 . 62 0 . 02 0 . 005 
0 , 0035 0 . 0081 30 , 4  6 9 , 6 0 , 50 0 . 04 99 . 45 0 , 04 0.01 
0 . 0036 0 . 0095 2 7 ,8 72 , 2  0,5 1 0 . 09 99 . 40 0 , 04 0 . 02 
0.0020 0 .0058 25 , 8  74 , 2  0 . 28 0,07 9 9 . 64 0 . 02 0 . 02 
0 ,0022  0 . 0081 21 . 6 78 , 4  0 . 31 0,15 99 . 54 0 . 02 0.04 
0,0016 0 . 0076 17 , 4  82 . 6 0 . 23 0 . 18 99 . 60 0 . 02 0 . 04 
0, 0017 0 . 0116 12 , 5 8 7 , 5 0 , 24 0 . 33 9 9.43 0 . 02 0 . 08 
0.0010 0 . 02 7 7  3 , 6 96 . 4  0 , 14 1 . 03 98.8 3 0 . 01 0 . 26 

temp = 5 73 K 

0 , 0202 0 . 0542 2 7 , 1  72 . 9  2 , 88 0.55  96.58 0 . 21 0 . 14 
0,0228 0.0621 26.8 73 . 2 3.24 0.66 96 . 10 0 . 24 0 . 17 
0 , 0185 0.0524 26 . 1  7 3 . 9  2 , 63 0 . 62 96 . 75 0,19 0 . 16 
0,0166  0 . 0525b 24.0 74.0 2 , 36 o .  7 7  96 . 8 7 0 . 17 0.20 
0 , 0102 0.0468 17.9 82 . 1  1 . 45 1 . 06 9 7 . 49 0,10 0 . 2 7  
0 . 006 7 0 . 05 35 11 . 2  88 .8 0 , 95  1 . 60 9 7.44 0 . 01 0 . 41 
0 ,005 7 0 . 0812 6 . 5 93 . 5  0 ,81 2.80 96 . 40 0 . 06 0 , 72 
0 , 0067 0 . 1112 5.7 94.3 0 , 95 3 , 91 95.13 0 , 07 1 . 03 

( " "_ .. ,f _  . .  � .,  n n v t- - " -"' \ 

AUXI LIARY INFORMATION 

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

The apparatus has been described p reviously 
( 1 ) , Samples of the saturated liquid phase 
were removed af ter 1 to 2 hours of equili
bration , f il tered through a silver wire mat ,  
and analyzed volumetrically ( 2 ) , The 
samples were also analyzed gravimetrically 
with phosphate being determined as Mg2P2o7 and sodium as sodium z incuranylacetate .  

Chemically pure Na2HP04 was recrystallized. 
The NaOH was supplied by a solution , about 
50% , of chemically pure NaOH . It contained 
less than 0 . 1% Na2co3 • 

ESTIMATED ERROR: 

No indicat ion is g iven . 

REFERENCES : 
l .  Ravich , M.I . ; Borovaya ,  F , E , ;  Luk ' yanova ,  

E.I. ; Elenevskaya , V.H .  Iav . Sektora 
Fia . -Khim . Ana i iza, Inst .  Obsch.  Neorg . 
Khim. Akad .  Nauk SSSR 1954 , 24, 280 . 

2 , Reaktivu Neorganicheskie . Sbornik Tek
nicheskikh lls Zoviu (Inorganic Reactives 
Technica l Conditions) ,  Standartgiz , 
1_ 951  n 1 4 1  (TU lnthl> 1 Ol;�-4 () )  



COMPONENTS ORIGINAL MEASUREMENTS 

Ravich , M , I , ; Shcherbakova , L.G . ( 1 )  Disodium hydrogenphosphate ; Na2HP04 ; 
[ 7558-79-4 ] Iav . SektoPa Fia . Khim. Anai taa, Inst .  Obsah. 

(2 ) Sodium hydroxide ; NaOll ; [ 1310-7 3-2 ] 

( 3 )  Water ; u2o ;  ( 7 732-18-5 ] 

NeoPg , Khim . Akad . Nauk BSSR 1955 , 26, 
248-58. --

EXPERIMENTAL VALUES 
g ion/ 100 g soln 

P03- Na+ 

4 

0 . 0463  0 . 1666 

cont 'd . 
g ion/ 100 g ion 

Po37" Na+ 

4 

2 1 . 8  
temp = 523 K 

78 . 2 6.58 

mol /kgcx 

Na OH 

2 . 96 90 . 46 0 . 5 1 
aThese values were calculated by the compile r . 

b This equilibrium was established by starting with a supersaturated solution . 

Na OH 

0 . 82 

Part 2 . Composition of saturated solutions for sys tems in which the beginning P /Na ratio 
is 1 / 3 .  

g ion/100 

P03-
4 

0 . 0014 
0 . 0010 
0 . 0010 
0 . 0008 

0 . 014 7 
0 , 0146 
0 . 0132 
0 , 012 3 
0 . 0112 
0 , 01 18 
0 , 0098 

0 , 0542  
0 , 0484 
0 , 0480 

g soln 

Na+ 

0 . 0073 
0 . 0079 
0 . 0082 
0.0086 

0.0475  
0 . 04 7 3  
0 . 0485 
0 . 0483 
0 . 0446 
0 . 049 1 
0 . 0507  

0 . 164 1 
0 . 152 7 
0 . 254 7 

g ion/100 g ion 

P03- Na+ 

4 

16 . 2 
1 1 . 8  
11.4 
8 , 3 

23 . 6  
2 3 . 6  
2 1.4 
20.3 
20 , 1  
19 , 4 
16.2 

24 . 8  
24 , 0 
23 , 7  

8 3 . 8  
88 . 2 
88 . 6  
91 . 7 

76 . 4 
76 . 4 
78 . 6  
79 . 7

b 7 9 . 9  
80.6 
83 . 8  

7 5 . 2 
7 6 , 0  
7 6 . 3  

Na2HP04 

temp '" 6 38 K 

0 . 20 
0 . 14  
0 . 14 
0 . 11 

temp • 5 7 3 K 

2 . 0 9  
2 . 0 7 
1 . 88 
1 .  75 
1 . 5 9  
1 . 68 
1.39  

temp .. 5 23 K 

7.70  
6 . 88 
6.82 

Na OH 

0 . 18 
0 . 14 
0 . 25 
0 . 28 

o .  7 2 
0 . 72 
0 . 88 
0.95 
0.89  
1.02 
1 . 24 

2 . 2 3 
2 , 24  
2 , 35 

99.62 
99.62 
99.61 
99 . 6 1 

9 7 . 19 
9 7.20 
9 7 . 24  
9 7.30 
9 7 , 52 
97 , 30 
9 7 . 36 

90.07  
90 , 88 
90 . 8 3  

0 . 01 
0 . 01  
0 . 01 
0 . 01 

0 . 15 
0 . 15 
0 . 14 
0 , 13 
0 . 11 
0 . 12 
0 . 10 

0 . 60 
0.53  
0 . 5 3 

aThese values were calculated by the compiler . 

b 
Equilibrium was established by start ing with a supe rsaturated solution . 

mol/kga 

0.04 
0 . 06 
0 . 06 
0 . 07 

0 . 19 
0 . 19 
0 . 23 
0.24 
0 . 26 
0 . 26 
0 . 32 

0 . 62 
0 . 6 1 
0 . 65 

1 9  
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COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 )  Sodium d ihydrogenphosphate ;  NaH2Po4
; 

[75 58-80-7 ) 

( 2 )  Phosphoric acid ; H3Po4 ; [ 7664-38-2) 

(3)  Water;  H2o , ( 7732-18- 5 )  

Lilich ,  L . S . ; Vanj usheva , L . N . ; 
Chernykh , L.V .  

Z h .  Neo�g . Kh,im, 197 1 , 7 6 ,  2782-9 .  

VARIABLES :  PREPARED BY : 

Composi t ion and temperature . J , Eyssel tova 

EXPERIMENTAL VALUES : 
Solubility in the NaH2Po4-H3Po4-H2o system . 

NaH/04 H/04 H20 

mass% mol/kg mass% mol/kg mass%a. sol id phase 

temp . = 0° C .  

38 . 7 5 , 26 ---- ---- 62 . 3  
37 , 00 5 ,30 s.oo 0.90 58 . 0 

NaH/04
• 2H20 

I I  

33 , 20 5 , 3 14 . 50 2 . 8  52 , 3  I I  

33 . 0 5 , 8 19 . 6 4 . 2 4 7 . 4 I I  

33.6 6 , 9  2 5.7 6 . 5 4 0 . 7  I I  

34 . S 7 , 8 28 . 8 8 . 0 36 . 7 I I  

36 . 9  10 . 5  33 , 9 11 . 9  29.2 I I  

3 9 , 2 13 , 6 36 , 9 1 5 . 7 23.9 I I  

3 7 . 9  13 , 6 38.8 1 7 . 0  23 . 3 NaH/0 4 
• �/0 4 2 9 . 7 10 , 1 4 5 . 8  1 9 , 0 24 . 5  

20 . 4 7 , 2 5 5 . 9  24 . 1 23 . 7  I I  

17 , 8 6 . 8  60 . 4 28 . 3  21 . 8  I I  

8.1 3 . 7 73 . 9 41 . 9  18 . 0  I I  

5 . 4 2 . 8 78 . 6 4 9 , 9 16 . 0 I I  

3,9 2 . 2  81 . 2 55 . 6  14 . 9  I I 

( continu ed nex t  page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
The isothermal method was used with equ ili
brium being reached in 10-12 hours .  
Phosphoric ac id was determined alkalimetric
ally ,  the sum of H3P04 and NaH2P04 was 
determined alkalimetrically after ion 
exchange . The compos it ion of the solid 
phases was determined by Schreinemakers ' 
method . In the start ing materials , H3P04 
was determined gravimetrically and alkali
metrically using bromcresolgreen as 
indicator , NaH2Po4 was determined 
alkal imetrically after ion exchange using 
ionex KU-2 . 

SOURCE AND PURITY OF MATERIALS :  
Chemically pure 90% n3PO 4 was used . 
NaH2Po4 was dried a t  80-IOO"C . 

ESTIMATED ERROR: 
The analyses had a precision of ± 0 . 8 %  
relat ively . The temperature control 
0 ± 0 , 1 ° C ;  2 5  ± 0 , 05 ° C ;  so ± 0 . 1 ° c .  

REFERENCES : 

The 

was : 



COMPONENTS :  

( 1 )  Sodium d ihydrogenphosphate ;  NaHlo4 ; 
[ 7 558-80-7 ]  

(2) Phosphor ic acid ; H3Po4 ; [ 7664-3 8-2 ] 
( 3 ) Water; tt2o ;  [ 7732-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

ORIGINAL MEASUREMENTS :  

Lil ich , L,S . ; Vanjusheva , L, N , ; 
Chernykh , L,V . 

Zh .  Neo1r.g . Kh,im , 19 71 , 1 6 , 2782-9 , 

Solubil ity in the NaH2Po4-H3Po4-H2o syst em , 

Nalll04 H3Po4 H20 

mass% mol/kg mass% rnol / kg rnass%a 
solid phase 

temp. = 2 5 °c . ! 

4 9 , 4 8 , 13  ---- ---- 50,6 NalllO 4 ;, 2H2o 
48,8 8 . 1 1 . 1 0 , 2  50 . 1  
45 . 5 7 , 8 5 , 7 1 . 2 48 : 8 I I  

43 . 8 8 . 5 13 . 3 3 , 2 42 , 9  I I  

44 . 4 9 . 8 18 . 0 4 . 9  3 7 . 6 " 
44 . 5 10 . 6  20 . 5 6 , 0 30 . 5 I I  

45 . 7 13 . 4 25 . 8 9 , 3 29 . 5 Nalll�4 45 . 5  14 . 6 28 . 6 11 . 2 25 . 9 
44 . 8 16 . 2 32 . 1 14,2 23.1 I I  

44 . 6 18 . 2 34 . 9 1 7 , 4  20 , 5 " 
43 , 2 18 . 9  3 7 . 8  20 . 2 19 . 0  " 
40 . 1 18 . 6 3 9 . 0 21 . 1 20 . 9  NaH2

Po
�
+ NaH

P
P04 ·H3Po4 41 . 5 19 . 3 40 . 6 23 . 2  17 . 9 NaH2 �4 - 113 o4 3 5 . 1 1 5 . 9  46 . 5  25 . 8 18 . 4  

31 . 7 14 . 3 4 9 . 8  27 . 4  1 8 . 5 " 
23 . 2  10 . 3 57 , 9 31 . 4  18 , 9 I I  

11 . 7 6 . 3 73 . 0  46 . 5  15 , 3 I I  

temp. .. 50° c .  

62 . 6 13 . 95 ---- ---- 37 . 4  Nall�Po4 60 . 5 13 . 9  3 . 3  0 . 9  36 . 2 
54 . 3 14 . 5 14 . 6 4 . 8 31 . 1 " 
52,0 14 . 7 18 . 5 6 . 4 29 , 5 I I  

49 , 3 15 . 5 24 . 2 9 , 3  26 . 5 I I  

45 . 2 1 9 , 0 3 5 , 0  18 . 0 1 9,8 I I  

46 . 9 16 , 0 28 . 7  12 . 0 24 . 4 I I  

43 . 8  20 . 2 38 . 1 21 . 5 18 . 1 I I  

43 . 7  21 . 7  3 9 . 6 24 . 0 1 9 . 7 " 
41 . 5 23 . 4  43 . 7 29 , 0 14 . 8  NalllOt Nalll04 ' H/04 40 . 5  22 , 5  44 . 5 29 , 1 15 . 0  NaH2 ?,4 · 113 o4 3 7 . 2 20 , 4  4 7 . 4  32 . 0  1 5 . 4 
30,2 1 7 , 3 55 , 3 38 , 8  14 , 5 I I  

22 , 6  14 . 8 64 . 7  52 , 0 12.7 I I  

16 . 6 1 1 . 9  71 . 7 62 , 5 11 . 7 I I  

13 . 6 1 0 . 4  7 5 . 4  7 0 . 4  11 . 0 I I  

a 
These values were calculated by the compiler , 

2 1  
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COMPONENTS: 
(1) Disodium hydrogenphosphate ; Na2HP04 ; 

[ 7 558-79-4 ] 

( 2 ) Sodium hydroxide ;  NaOH ; [1310-73-2 ] 

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

VARIABLES :  

Composition at 57 3  and 524 K .  

EXPERIMENTAL VALUES : 

Na2o P205 Na2o/P2o5 Na2HP04 
mass% mass% mol ratio mass% 

ORIGINAL MEASUREMENTS : 

Broadbent , D . ; Lewis,  G . G . ; Wetton ,  E . A.M . 

J .  Chem . Soc. . , Va.lton Tlz.aru, . 197 7 , 464-8 . 

PREPARED BY : 

J . Eysseltova 

solid 
phase 

a NaOHa Na2o/P2o5 
mol /kg mass% mol/kg mol ratio 

temp = 5 73 K 

1 .  70 0 . 43 9 . 05 0 . 86 0 . 062 1 . 71 0 . 44 2 . 82 
1. 40 0 . 60 5 . 34 1.20 0 . 086  1 . 13 0 . 29 2 . 81 
1 . 62 1 . 32  2 . 80 2 . 64 0 . 19 0 . 60 0 . 16 2 .  7 3  
2 . 00 1.97 2 . 33 3 . 34 0 . 24 0 . 70 0 . 18 2 , 76 
2 , 2 9 2 , 43 2 . 15 4.87 0 . 36 0 . 22 0.056 2 . 75 
3 . 36 3 . 59 2 . 14 7 . 19 0 , 55 0 . 29 0 . 078  2 . 76 
3.36  3 . 59 2 . 14 7 . 19 0 . 55 0.29 0.078 2 . 66 

temp = 5 24 K 

6 . 51 2 . 15 6 . 94 4.31 0 . 34 5 . 98 1 . 67 2 . 75 
4 . 55 3 . 15 3 . 31 6.31 0 , 48 2 . 32 0 . 64 2 . 68 

10 , 5 9 . 99  2 , 41 20 . 01 1 . 81 2.29 o .  74 2 . 64 

aThese values were calculated by the compiler . 

Note : Other data are given in the article but they are presented in graphical 
form only . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The furnace was made from a cylindrical 
block of aluminum alloy fitted with 
elec tric heaters mounted so that it could 
be rocked . The au toclaves , filters , valves 
and tubing were made of stainless steel 
Type 316 . Temperatures were measured with 
chromel-alumel thermocouples connected to a 
Comark "Elec tronic Thermometer . " Sodium 
was determined by means of a spec if ic-ion 
elec trode  (1) . Phosphate was determined 
color imetrically by the molybdate-vanadate 
method .  A Unicam SP 1800 sp ectrometer was 
used . 

SOURCE AND PURITY OF MATERIALS : 

The chemicals were of AnalaR quality. The 
water was deionized and had a sodium 
content less than 2 x 10-7 mol dm-3 , 

ESTIMATED ERROR: 
The temp eratures had an accuracy of ± 0.5 K .  
Mos t  of the experimental points are accurate 
to ± 5-6% . In the more concentrated solu
tions , the errors are as high as 8-10% . 

REFERENCES :  

1 . Webb er ,  H . M . ;  Wilson ,  A , L ,  
Anal.y.e,.t 1969 , 94 , 209 .  
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COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Disodium hydrog enphosphate ; Na2HP04 ; 
[ 7 5 58-7 9-4 ] 

Beremzhanov , B , A , ; Savich ,  R , F , ; Kunanbaeva , 
G . S, 

(2 )  Phosphoric acid ; Hlo4 ; [ 7664-38-2 ) 

( 3 ) Water ; H2o ; [ 7 73 2-18- 5 ]  

VARIABLES : 

Composition at 25 ° C . 

EXPERIMENTAL VALUES : 

PJUk L  Teoll . Kfwn. 1978 ,  8-14 . 

PREPARED BY :  

J ,  Eysseltov! 

Solubility in the Na2HP04-H3Po4-H20 system at 25 ° c .  

Na
2HP04 Hl04 refr , 

mass% mo1% mol/kga mass% mo1% mol/kga pl! index 
solid 
phase 

0 . 66 0 , 13 0 . 08 44 . 22 12 . 82 8 . 19 ---- 1 . 438 Na2!)P04 2 . 26 0 , 34 0 . 20 17 . 71 3 .8 9  2.26 1 . 00 1 . 452 
4 . 1 9  0 . 63 o . 3 6  13 . 60 2 . 98 1 . 72 1 . 14 1 . 460 
5 , 42 0 ,  7 9  0 . 45 10 . 48 2 . 22 1 . 2 7 1 . 47 1 . 469 
6.9 6  0 , 99 0 , 56 5 , 74 1 . 18 0. 67 2 , 64 1 . 484 
8 . 61 1 . 26 0 . 71 6.57 1 . 3 9 0 . 7 9 2 . 23 1 . 478 

10.27 1 . 46 0 . 82 2 . 00 0.41 0 . 23 5 . 12 1 . 508 
12 , 00 1 . 70 0 , 9 6  ---- ---- ---- 9 . 93 1 . 520  

a The mol / kg H2o values were calculated by the compiler .  

AUXILIARY INFORMATION 

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

Solutions of phosphoric were saturated with No information is given .  
Na2HP04 . Equilibrium was established in 
three days . Sodium was determined using 
f lame photometry , phosphorus was determined 
gravimetrically . No further details are 
given .  

ESTIMATED ERROR: 

No details are given . 

REFERENCES : 

I I 

I I 

I I  

I I  

II 

I I  
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COMPONENTS :  ORIGINAL MEASUREMENTS : 
(1) Sodium dihydrogenphosphate ;  NaH2Po4 ; 

[ 7 558-80-7 ]  

(2 ) Sodium hydroxide ; NaOH ; (1310-73-2 ] 

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

VARIABLES : 

Five Na/ P  ratios .  

EXPERIMENTAL VALUES : 

Marshall , W . L .  

J .  Chem . Eng . Va-ta 1982 , 2 7 ,  1 75-80 .  

PREPARED BY : 

J . Eysseltova 

Immiscibility and liquid-vapor critical phenomena for aqueous 
sodium phosphate solutions .  

solute s toichiometry 
immiscibility 

boundary critical phenomenon 

Na/P04 rat io mass% :t.b/ ° C phasec :t./ ° C mass% 

1 4 . 96 
1 9 . 98 
1 20.0 
1 3oa1 
1 34 
1 40 . 0  
1 50.0 
1 60 . 1  

1.20 4.55 6 

1.20 5 . 13 
1 . 20 10 . 0  
1 . 20 20 . 1 
1 . 20  30 . 3  
1 . 20  39 . 86 
1 . 20 40 . 6  
1 . 20 soi 
1 . 20  5 5  
1 . 20 60 . 1 

0 . 43 
0 . 92 
2 . 08 
3 . 59 
4 . 2 9  
4 . 29 
8 . 33 

12 . 55 

0 . 38 
0.43 
0 .8 9 
2 . 01 
3 . 4 7 
5 . 2 7 
5 . 45 
8 . 07 
9.75 

12 . 01 

376 . 6  
375 . 0  
374 . 0  
376

d
.5 

384 
e 
e 
e 

350 6 
34 7.7 
340 . 3  
340 . 7 
345 . 7 
353

6
. 5 

350 
369

d
. o  

382 
e 

± 0 . 2  
± 0 . 5  
± 0.2 
± 0 . 3  

± 0.5 
± 0 , 4  
± 0.3 
± 0 . 1  
± 0 . 1  

± 0 , 5  

383 . 4 
383 . 7 
383

d.
5 

384 
e 
e 
e 
e 

± 0.4 
± 0 . 2  
± 0 . 2  

2 . 5 
2 , 5  
2 . 5  
2 . 5  
e 
e 
e 
e 
2 

378 . 4  ± 0 . 5  2 
380 . 9  ± 0 . 5 2 
382 . 9 ± 0 . 5  2 
383 . 5  ± 0 , 6  2 
380 ± 2 2 

2 
380

d
± 2 2 

382 2 
e e 

(continued next page ) 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The synthetic method was used . A chromel
alumel thermocouple was used with a digital 
readout unit . The experimental details are 
described in ref. (1 ) . 

SOURCE AND PURITY OF MATERIALS : 

Analytical reagent grade Na2HP04 and 
trisodium phosphate hydrate and ACS grade 
NaH2Po4 • H2o were used. 

ESTIMATED ERROR: 
The temperature at which immiscibility 
occurs had a precision of ±  0 . 1  K and an 
accuracy of 0.5-1 . 0  K . The critical tempera 
ture had a precision of ± 0 , 1-0.2 K and an 
accuracv of 1 , 0-1 , 5  K. 

REFERENCES : 
1 .  Marshall , W . L . ; Hall ,  C . E . ; Mesmer , R.E . 

J .  Inong . Nu.d. Chem .  1981 ,  43 , 449 . 
2 . Wetton , E .A . M .  Powe/I. Indu.-&:t.lLy Re-&eaJr.ch 

1981 , 1 ,  15 1 . 

(continued next page ) 



COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Sodium dihydrogenphosphate;  NaH2Po4 ; 

[ 7558-80-7 ] Marshall ,  W , L , 

(2) Sodium hydroxide ;  NaOH ; ( 1310-73-2 ) J , Chem , Eng , Va.ta 1982 , 27 , 175-80 . 

(3 ) Water ; H2o ;  ( 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

Immiscibility and liquid-vapor critical phenomena for aqueous 
sodium phosphate solutions . 

solute stoichiometry 

Na/Po4 rat io 

1 . 50 
1 . 50 
1 . 50 
1 . 50 
1 . 50 
1 . 50 
1 . 50  
1 . 50 
1 . 50 
1 . 50 

2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 

2 . 16 
2 . 16 
2 , 16 
2 , 16 
2 . 16 

mass% 

2 . 05 6 

4 , 99 
9 . 59 

20 . 0  
30 . 3  
40 . 1 
50. 2 
60 . 26 63 . 1 
67d 

0 , 89

6 L lt 
3 . 0  
5 . o . 

10 . o-<-

10 . 3
h 12 . 4 

20 , 0  
30 . 0 
40 . o  ,l 
5 7

i
3 

72
d 74 

4 . 85 
10 , 0  
20 . 0 
28 , 9  
37 , 5 

mol/kg 

0 . 16 
0 . 40 
0 . 80 
1 . 89 
3 . 29 
5 . 0 7 
7 . 64 

11 . 46 
12 . 96 
15 . 4  

0 . 06 
0 . 08 
0 . 2 
0 . 3 7 
0 . 78 
0 . 81 
1 . 00 
1 . 76  
3 . 01  
4 . 69 
9 . 44 

18 .09 
20 . 02 

0 . 35 
0 . 76 
1 . 7 1 
2 .  7 7  
4 . 10 

a. 

immiscibility 
boundary 

b C t / ° C phase 

3506 

329 . 9  ± 0 . 1 
319 . 0  ± 0 , 1  
310 , 3  ± 0 , 1 
310 , 1  ± 0 , 1 
313 . 1 ± 0 . 1 
319 , 9 ± 0 . 1 
343 . 2  ± 0 . 3  
350 6 

379d 

3659 

3506 

324h 

321 , 3  ± 
300-<-

0 . 4 

0 . 1 

± 0 . 2 
± 0 . 2 
± 0 , 4  

305h
2 ± 

300 
293 . 6  
290 . 6  
290 , 6  
300-<-
3506 

375d 

301 ± 1 
291 ± 1 
282 ± 1 
28 1  ± 1 
279 ± 1 

a The mol /kg H2o values were calculated by the compiler . 

critical phenomenon 
d 

t.l °C mass% 

378 . 4  ± 0 . 1 
378 .8 ± 0 . 1 
379 . 3 ± 0 . 2 
378 . 8 ± 0 . 1 
379 , 3 ± 0 . 1 
379 . 3  ± 0 . 1 

374 . 7  ± 0 . 5 

374 . 7 ± 0 , 5 

375 , 4 ± 0 . 5 
375 , 1 ± 0 . 3  
374 , 7 ± 0 . 5 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 , 5  
0 , 5 
0 , 5  
0 . 5 
0 . 5 
0 . 5 
0 . 5  
0. 5 
0 . 5 
0 , 5  
0 , 5 
0 . 5 
0 . 5 

b Lower boundary of observation ( appearance of second liquid phase with rising 
temperature) . 

C 11 • dilute liquid phase ; 12 • concentrated liquid phase ;  Lx = liquid phase near 

d 
consolute solution composition (where composition 11 • composition 12 ) ,  

Values at the upper temperature limit of immiscib ility ,  determined graphically . 

eNo second liquid or critical phenomenon is observed at temperatures up to 410° C .  
6From the plo ts of ref , ( 2 ) , 
g From the p lots in ref , (3) . 
hFrom the plots in ref , (4 ) , 

From the plots in ref . (5 ) . 

REFERENCES cont ' d :  

25 

the 

3 , Ravich , M , I . ; Shcherbakova , L .G . I zv .  Sek;t , 
F.lz . -Klum. Anal . , 111-6:t.. Ob� hch .  Neo�g . 
Klum . , Aka.d . Na.uk SSSR 195 5 , 2 6 ,  248 

4 , Panson , A , J , ; Economy , G ."""i:Iu , C , -T , ; 
Bulischeck , T , S . ; Lindsay ,  W , T , , Jr , 
J . Elec.tlt.ochem. Soc . 19 7 5 ,  7 2 2 , 915 . 

5 ,  Broadbent , D , ; Lewis ,  G . G . ; Wetton ,  E , A .M ,  
J .  Chem. Soc . , VaUon T.l!.a.11-6 , 197 7 , 464 .  
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COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 )  Trisodium phosphate ;  Na3Po4 ; [ 7601-54-9 )  D 'Ans , J . ;  Schreiner , O . 

( 2) Phosphoric acid ; H3Po4 ; [ 7664-38-2 ]  z .  Ano�g . Chem , .!2.!1, , 7 5,  95-102 ,  
(3 ) Sodium hydroxide;  NaOH ; ( 1310-7 3-2 ]  

( 4) Water; H2o ; [ 7732-18-5 ) 

VARIABLES : 

One temperature :  25° C 

Composition 

EXPERIMENTAL VALUES :  

P REPARED BY : 

J, Eysseltov, 

Solubility in the system : Na3Po4-NaOH-H3Po4-H20 at 

b NaOHb b Na3Po4 H3Po4 

C +a a mass% mol/kg mass% mol/kg mass% mol /kg CP03 Na 4-

4 . 2 8 0. 040 0 , 66 0 . 05 17 . 07 5 , 18 ---- ----
3 , 24 0 . 183 3 . 00 0 . 22 12 , 72 3 .  7 7  ---- ----
2 . 24 0 , 7 52 12 .26 0 . 85  ---- ---- 0 , 05 0 . 01 
2 , 73 1 . 08 14 . 94 1 . 09 ---- ---- 1.67 0 . 20 
3 , 48 1,3 3 19 , 04 1 . 46 ---- ---- 1 . 67  0 , 21  
2 , 62 1 . 09 14 . 33 1,04 ---- ---- 2 .12 0 , 26 
1 . 56 0 , 78 8.54 0,58 __ ,.._ ---- 2 , 55 0 . 29 
2,3 8 1 . 60 13 . 02 1 . 00 ---- ---- 7 . 90 1 . 02 
3 . 18 2 . 24 17 . 40 1 .49 ---- ---- 11 . 56 1 . 66 
4 , 65  3,5 5  2 5 . 44 2 . 82 ---- ---- 19.60 3 . 64 
5 , 63 3 , 87 3 0 . 80 3 . 77 ---- ---- 1 9 . 53 4 . 01 
6 . 31 4 . 63 34 . 52 5 . 16 ---- ---- 24 . 76 6 . 20 
6 , 76 4 . 88 36 , 99 6 , 04 ---- ---- 25 . 74 7 , 05 
7,31 5 , 55 40 , 00 8 . 25 ---- ---- 30,51 10 , 56 
6 . 76  4 , 88 3 6 , 99 6 . 04 ---- ---- 25 . 74 7 , 05 
6 , 19 4 . 68 33 . 87  5 . 09 ---- ---- 25 . 64 6 . 46 
6 , 01 4 , 67 32 . 88 4 . 88 ---- ---- 26 . 13 6 . 51 
5 , 12 4 . 36 28 . 01 3 . 7 0  ---- ---- 2 6 . 00 5 . 7 7  
4 . 81 4 . 22 26 . 32 3 . 33 ---- ---- 25 . 64 5 . 4 5 
4,36  4 . 08 23 , 86 2 , 88  ---- ---- 25 . 74 5 , 21 
4 , 06 4 . 03 22.21 2 , 62 ---- ---- 26 , 23 5 , 19  

25 ° c .  

solid
c. phase 

A 
If 

I f  

1 1d 
A + B 

I f  

I I  

I I  

I I  

" 
Cd 

" 
metastabl e  
C +

,r 
I I  

" 
I I  

" 
I I  

soln 

(continued next page) 

AUXILIARY 

METHOD /APPARATUS /PROCEDURE : 

Isothermal method , 
Analytical methods : H3P04 was precipitat ed 
as NH4MgP04 , 6H20 and weighed as Mg2P207 , 
Na+ was determined as Na2S04 af ter removing 
of H3P04 with the aid of lead method .  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

Commercial mat erials ,  pure , recrystallized 
before use . 

ESTIMATED ERROR: 
Temperature : precision ± 0 , 05 K 

Nothing else given . 

REFERENCES : 



COHPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Trisod ium phosphat e , Na/04 ; [ 7 601-54-9 )  D 'Ans , J , ;  Schreiner , 0. 

(2) Phosphoric acid ; H3Po4 ; [ 7 664-38-2) z. AnOJt.g, Chem . 1911 , 7 5, 95-102, 
(3) Sodium hydroxide ; NaOJ! ; [ 1310-73-2)  

(4 )  Water ; H2o ,  [ 7732-18-5]  

EXPERIMENTAL VALUES cont ' d :  

Solubility in the syst em : Na/04-Na0It-H3Po4-H20 at 25° C .  

CNa+ 
a (l CP03

-4 
4 , 19 4 . 38 
4 . 32 4 . 96 
4 . 65 5 . 89 
4.88  6 . 40 

b b b 
Nalo4 

NaOH 11/04 

mass% mol/ kg mass% mol/kg mass% mol /kg 

22 , 92 2 . 9 1  ---- ---- 29.24 6 . 24 
23 . 64 3.43  ---- ---- 34 . 50 8.41 
25.44 4 . 83 ---- ---- 42 . 53 13 . 55 
26 , 70 6.12 ---- ---- 46.78 18 . 00 

a These concentrations are expressed as mol/kg o f  solution . 

b 
All these valu es were calculated by the compiler. 

solidc phase 

E " 
t i  

, ,d 

c 
The solid phases are :  A =  Na3Po4

• 12H20 ;  B • t:a2HP04
• 12H20 ;  C • Na2HP04

• 7H20 ;  

::l = Na2HP04
• 2H20 ;  E = NaH/04

• 2u2o .  

d These so lid phases were analyzed , 

e The compiler considers  this to be  an obv ious error. I t should be  C + E . 

27 
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COMPONENTS : 
(1) Trisodium phosphate;  Na3Po4 ; ( 7 601-54-9 ) 

( 2 ) Phosphoric acid ; H3Po4 ; ( 7 664-38-2 ) 

( 3 )  Sodium hydroxide ; NaOH ; ( 1310-73-2 )  

(4) Water ;  H20 ; ( 7 73 2-18-5 ) 

VARIABLES :  

One temperature :  20 ° c 
Composition 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Menzel ,  H . ;  v .  Sahr , E . 

Z .  Elek:tll.och�n . 193 7 ,  2 1 104-19 . 

PREPARED BY : 

J , Eysseltovli 

Composit ion of saturated solutions of the Na2o-P2
o5-H2o system at 2 0° c . 

Nai° P205 Na3Po4 
b 

N a. 
0 

mass% mass% N a. 
1 mass% mol/ kg 

2 , 00 3 , 06 3,51 2 . 00 5 . 41 0 . 3 5 
2 . 12 3 . 79 3,97 2,19 6 .  7 0 0 . 44 
2 , 30  6 . 01 5,51 2 . 50 10 . 63 0 . 74 
2,40 7 . 24 6,38 2,60 12 . 80 0,90 

2,5 0 8 . 44 7 , 25 2 , 6 7 14 . 9 2  1 . 08 
2 , 60 8 . 43 7,2 5  2 . 67 14 . 91 1 . 08 
2 , 70 8 . 4 5  7,27 2 , 67 14 . 94 1 . 08 

2 . 80 8 . 32 7 , 09 2,69 14 .  71 1 . 06 
2 . 8 5  7 . 3 5  6 , 06 2 , 78 13 . 00 0 , 92 
2 . 90 7 . 45 6 , 11 2 , 7 9 13 .17  0 , 93 
3 . 00 6 . 61 5,22  2 , 9 0 11 . 69 0 .81 
3 . 05  6 . 1 7 4 , 79 2 , 95 10 . 91 0.74 
3 . 10 5 . 34 4 . 03 3 . 03 9 . 33  0 . 63 
3 . 20 4 . 80 3 . 4 6 3 , 18 8 . 01 0 , 53 
3 . 30  4 . 53 3 . 11 3 . 34 7 . 20 0 . 48 
3 . 50 4 . 26 2 , 65  3,68 6.14 0 , 40  

AUXILIARY 

METHOD/APPARATUS /PROCEDURE : 

The components were brought into solution at 
an elevated temperature, After reaching 
20 ° C each system was equ ilibrated for 2 or 
3 days .  The l iquid phase was then analyzed 
and reanalyzed aft er another 2 or 3 days .  
The solid phase  was separat ed by a Schott 
f ilter and then either washed with ice 
water or filtered under a pressure of CO2 • 
It was then dried on a porous plate in an 
empty desiccator . The samples were titrated 
with 0,5 mol dm-3 HCl using dimethyl yellow 
as indicator . The indicator was then 
destroyed by boiling with Brz water . The 
samples were then titrated with 0,5 mol dm-3 
NaOH using thymolphthalein as indicator . 
Water was determined by d ifference .  

NaOH b H3Po4 
b solid phase 

mass% mol / kg mass% mol /kg Na20 : P2o5 : H20 

---- ---- 1 . 62 0 , 18 2 . 00 1 2 5 . 0  ---- ---- 1 . 49  0,16 2 . 00 1 2 5 , 09 
---- ---- 1 . 27 0 , 1 5 2 . 01 1 24 . 64 
---- ---- 1 . 18 0,14 2 . 02 1 25 .85 

---- ---- 1 . 11 0 , 14 2 . 12 1 24 . 48 
---- ---- 1 . 12 0 ,14 2 . 33 1 21 . 52 
---- ---- 1 . 13 0 , 14 3 . 09 1 23,67 

---- ---- 1 . 02 0 . 12  3 . 11 1 25 .27 
---- ---- 0 . 62 0 , 07 3 . 13 1 23 . 73 
---- ---- 0 . 58 0,07 3 .14 1 2 5 . 41 
---- ---- 0 . 24 0 , 03 3 . 18 1 24 . 82 
---- ---- 0 . 11 0 . 01 3 .19 1 25 . 28 

0 . 08 0 . 02 ---- ---- 3,19 1 24 . 7 3  
0 . 34 0 . 09 ---- ---- 3 , 21 1 24 . 3 2 
0,5 9  0 . 16 ---- ---- 3,22 1 23 . 97 
1 . 02 0,27 ---- ---- 3 . 2 2 1 23 . 73 

(continued next pag e) 

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

Na2HP04 was from Sorensen-Kahlbaum ,  Merck . 
The NaOH was carbonate-free , The water was 
conductivity water . 

ESTIMATED ERROR: 

Temperature was constant to within ± 0 , 1 K. 

REFERENCES : 
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COMPOUENTS : ORIGINAL MEASUREMENTS: 

( 1 ) Trisodium phosphate ; Ha3Po4 ; [ 7 601-54-9 ) Menzel, H . , v . Sahr , E .  

( 2 ) Phosphoric acid ; H3Po4 ; [ 7 664-38-2 ] z .  Elek:tlr.oc.hem. 1 937 , 2 ,  104-19 . 
(3) Sodium hydroxide; llaOH ; [ 1310-73-2 ] 

(4)  Water ; Hz° ; [ 7732-18-5 ] 

EXPERIHENTAL VALUES cont ' d :  

Composition of saturated solut ions of the Na2o-P
2
o5-H20 system at 20° c . 

Na20 Pz
°

5 lla
3Po4 

b 
NaOH 

b 
H/04 

b solid phase 

N a mass% mass:! N a mass% 
0 1 mol/kg mas s% mol/kg mass% mol/kg Na20 : P 2o5 : Hz° 

3 , 70 4 . 13 2 , 38 3 . 97  5 , 51  0 .36  1.31 0 . 35 ---- ----
3 , 7 5 4.07 1 . 54 6 . 05 3 . 5 6 0 , 23 2 , 65 0 . 71 ---- ---- 3 , 22 1 23 .88 
4 . 00 4.20 1 . 24 7 . 7 5 2 , 87  0.19 3 , 32 0 , 89  ---- ---- 3.23 1 24 .1 5  
4.50 4.47 0, 95 10 . 78 2 . 20 0 . 14 4 . 16 1 . 11  ---- ---- 3 . 23 1 24 . 12 
5 , 00 4.7 7  0 , 83 13 . 2  1.92 0 . 12 4 . 7 5 1.27 ---- ---- 3.23 1 23.98 
7 , 00 8 . 17 0 , 35 52 .8 0 , 81 0 . 06 9 , 9 5 2 . 7 9  ---- ---- 3.23 1 24 . 11  
9 , 00 13.18 0 . 20 144.9 0 , 46 0 . 03 16 , 67 5.03 ---- ---- 3 . 24 1 24 .32 

1 7.86  0 , 08 0 , 18 0.01 22 . 92 7 .45 ---- ----
21 .  73 0 . 09 0 , 21 0 . 02 27 . 90 9 . 70 ---- ----
25 ,39 0. 17 0 , 39 0.04 32 , 48 12 . 10 ---- ----
25.85 0 , 22 0 , 51 0 . 05 32 , 99 12.40 ---- ----
27 . 7 9  0 . 19 0 . 44  0 . 04 35 . 55  13 .88 ---- ----
28 . 1 5  
28.36 0 . 21 0 . 49 0 . 05 36 . 25 14 . 32 ---- ----
30 . 23 0 , 21 0 , 49 0 . 05 38.66 15.88 ---- ----
31 . 07 0 , 21 0 , 49 0 . 05 39 , 7 5 1 6 . 63 ---- ----
31 . 18 0.20 0 . 4 6  0 , 05 39 . 91 1 6.73 ---- ----
31 . 64 
31.97 0 , 15 0 , 35 0 , 04 41 . 01 17 .48 ---- ----
32 . 5!: 0.12 0 . 28 0.03 41.85  18.08 ---- ----

b All these values were calculated by the comp iler . 

For the composition of the equ ilibrium solid phases see the Critical Evaluation. 

A.MO-D 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphate; Na3Po4 , [ 7 601-54- 9 ]  Kobe, K . A . ; Leipper , A .  

( 2 )  Phosphoric acid;  H3 Po4 ; [ 7 664-38-2 ] I nd . Eng. Chem, .!2!Q, 3 2 ,  198-203 . 
(3) Sodium hydroxide; NaOH ; [ 1310-73-2 ] 

( 4) Water ;  Hz° ;  [ 7 732-18-5 ] 

VARIABLES : PREPARED BY : 

Composit ion at 25° C .  J ,  Eysseltov, 

EXPERIMENTAL VALUES : 

Compos it ion of saturated solut ions of the Na20-P2o
5
-H

2
0 syst em  at 25° C .  

Na2o P
2

0
5 Na3Po4 

a NaOH a Hl04 
a 

mass % mass % mass % mol/kg mass %  mol / kg mas s  % mol/ kg 

4 , 85  1 .  79  4 . 15 0 , 27 3 , 23 0 . 87 ---- -- --
4 . 91 2 , 38 5 , 51 0 , 36 2 ,31 0.3 6 ---- ----
5 , 06 1 . 29 2 , 99 0 , 20 4 . 3 5 1 . 17 ---- ----
5 , 11 2 , 80 6 , 48 0 , 43 1 , 86 0 . 51 ---- ----
7 , 80  6,30 13 , 79 0 , 98 ---- ---- 0 , 48 0 , 06 
8 , 56 7 , 12 1 5 , 14 1 . 10 ---- ---- 0 ,81 0 , 10 

a Al l these  values were calculated by the comp iler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

Various saturated solut ions of Na3Po4 were 
made up , NaOH was added to some , Na2HP04 
to o thers . The solut ions were rotat ed in a 
s elf-const ruct ed apparatus at 25° C. The 
amount of solid phase was kept to a minimum. 
The analyses were done acidimetrically (1) . 

SOURCE AND PURITY OF MATERIALS : 

Baker ' s C ,  P ,  t ertiary sodium phosphate 
was used

°
. According to analysis its  

composition was Na3P04 • 1/ 7NaOH • l2H2o . No 
o ther details are g iven .  

ESTIMATED ERROR: 

Temperature was constant to  within ±0 . 05 K .  

REFERENCES : 

1 . Smith ,  J . H. ,  J .  Soc . Chem . I nd .  1917 , 
3 6 ,  415 . 



COMPONENTS : ORIGINAL MEASUREMENTS : 
(1 )  Trisodium phosphate ;  Na3Po4 ; [ 7601-54-9 ]  Wendrow , B , ; Kobe , K . A .  

(2) Pho sphoric acid ; H3Po4 ; [ 7664-38-2] Ind .  Eng . Chem. 1952 ,  44 ,  1439-48. 

( 3) S od ium hyd roxide ;  NaOH ; [ 1310-73-2 ] 

(4 )  Water ; H2o ;  [ 7 732-18-5 ]  

VARIABLES : PREPARED BY : 
Composition and t emperature , J . Eysseltova 

EXPERIMENTAL VALUES : 

Composition of saturated solu tions of the Na2o-P2o5
-H2o system .  

mass% mol% mass% mol% 

a Na/04 
mass% mol/kg 

NaOH a 

mass% mol/kg 

a H/04 
mass% mol/kg 

solid b 
phase 

t emp . � 0° C .  

2 . 23 
2 . 10 
3 . 03 
0 , 7 54 
o . 746 
9 . 28 
9 , 36 

0 , 67 
0 , 62 
Q.92 
0 .22 
0 . 22 
3 . 58 
3,66 

1 .  7 5  
0 , 61 
2 . 25 
0.855 
0 . 840 

21.26 
21 . 43 

0 ,23 
0 , 08 
0 , 30 
0 , 11 
0 . 11 
3 . 58 
3,66 

3 , 93 
1 .4 1  
5 , 20 
1 . 33 
1 .31 

16 . 39 
16 . 53 

0 , 25 
0 . 08 
Q . 33 
Q . 08 
0 . 08 
1.55 
1 . 58 

1 . 67 
0 . 10 

0 . 43 
0 . 02 

0 . 06 

0 .38 
0 . 37 

19 . 58 
19 . 73  

o . oo 

0 , 04 
0 , 03 
3 . 12 
3 . 15 

A 
A 
A 
Bl2 
Bl2 
C2 
C2 

t emp . .. 2s0c .  
30 . 35 
28 . 61 
28 .30 
26 . 4 8  
24 . 7 7  
23 . 73 
20 . 82 
12 . 31 
s .  7 5 
4 . 65 
4 . 61 
4 . 7 9 

11 , 23 
10 , 44 
10 , 21 

9 , 49 
8 , 7 5 
B , 32 
7 . 10 
3 . 86 
1 .  7 5  
1 . 41 
1 .41 
1 . 48 

0 , 16 
0 . 28 
0 . 31 
0 , 28 
0 .30 
0 , 29 
0 . 22 
0 . 31 
o .  7 5  
1 . 4 0  
2 . 5 0  
2.70  

0,025 
0 . 045  
o . oso 
0 , 042 
0,046 
0 . 043  
0 . 033 
0 , 043  
0 , 099  
0 . 186 
0 , 335 
0 , 363 

0 , 37 
0 , 64 
0 . 71 
0 , 64 
0 . 69 
0 . 67 
a . so 
0 . 71 
1 .  73 
3 . 23 
5 . 78 
6 . 24 

0 , 03 
0 . 06 
0 . 06 
0 . 06 
0 . 06 
0 . 05 
0 . 04 
o . os 
0 . 11 
0 . 21 
0 .38 
0 . 41 

38 . 90 
36 . 4 5  
36 . 00 
33.7 0 
31 .46  
30.13 
26 . 50 
15 . 13 

6 . 15 
3 . 63 
1 . 72 
1 . 61 

16 . 01 
14 . 48 
14 . 22 
12 . 83 
11 . 59 
10 . 88 

9,07 
4 . 49 
1 . 67 
0 . 97 
0 . 46 
0 .43 

---- D0 . 5  
---- D0 . 5  
---- D0 . 5 + D6 
---- D6 
---- D6 
---- D6 + A 
---- A 
---- A 
---- A 
---- A 
---- A 
---- A 

(continued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
A standard-type cons tant temperature bath 
fitted with automatic controls . Water with 
ethylene glycol at 0° C ,  water at 25-60 ° C 
and white mineral oil at BO and 100° C were 
used as the bath , S elf-constructed 
apparatus for agitation . Analyses : 
phosphorus was determined according to  (1) 
except for highly alkaline solutions in 
which the content  of P2o5 was 0 . 8% o r  less  
where gravimetr ic method using magnesium 
ammonium pho sphate was used .  Sodium :  
nothing g iven , the compiler supposes 
Smith ' s  method (2) was us ed , Schreine
makers '  method of wet res idue was combined 
with microscopic examination of solid 
phases . 

SOURCE AND PURITY OF MATERIALS : 
All chemical s u sed were C . P .  reagent 
grade . H3P04 , disodium phosphate and 
monosodium pho sphate from J ,  T . Baker and 
Co . and disodium pho sphat e  and hemisodium 
phosphate from Monsanto were used , 
Merck ' s  sodium hydroxide pellets were u sed 
in the preparation o f  both the samples and 
the standard NaOH solution . 

ESTIMATED ERROR: 

Nothing given ; the compiler assumes the 
reproducib ility of the analysis to be 
better than 1% . 

REFERENCES : 
1. Gerber ,  A,B . ;  Miles , P . T .  I nd .  Eng . Chem . 

Anal. Ed • ..!2i!., 1 3 , 406 ,  

2 .  Smith ,  J . H .  J .  Soc . Chem . I nd .  London 
1917 , 3 6 , 420 .  
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COMPO!,E!ITS : 
( 1 ) Trisodium phosphate; Ua3Po4 , [ 7 601-54-9 ) 

( 2 ) Phosphoric acid ; 11/04 ; [ 7 664-38-2 ) 

( 3) Sodium hydroxide, NaOI! , [ 1310-73-2 ) 

(4) Water , 11,0 , [ 7 732-18-5 ] 

EXPERIMENTAL VALUES cont ' d: 

ORIGINAL MEASUREMENTS : 
Wendrow ,  B . ;  Kobe , K , A, 

In.d .  En.g . Chem , 1952 ,  4 4 ,  1439-48 . 

Compos ition of saturated solutions of the Na2o-P2o5-n2o system .  

Na2o P20
5 

Nalo
4 
a NaOHa H

3
Po

4 
a 

mass% mo!% mass% mo!% mas s% mol/kg mass% mol/kg mas s% mol/kg 

7 , 7 6 2 . 53 6 . 12 0 . 87  13 . 70 0 , 9 7  ---- ---- 0 , 27 0 . 03 
8 , 99 3 . 00 7 . 50 1.09 1 5 . 8 7  1 . 16 ---- ---- 0 .88 0 . 10 
9,91 3 .36  8 , 53 1 . 26 1 7 . 50 1 . 31 ---- ---- 1 . 34 0 .16 

Sol id b 
phase 

A 
A 
A 

10 , 66 3 . 67 9,39 1 . 41 18 . 82 1 . 44 ---- ---- 1. 73 0.22 A + B12 
9 , 04 3.03 8 . 20 1 . 20 15 . 9 6 1 . 18 ---- ---- 1 . 80 0 . 22 B12 
8 , 93 2.99 8 . 01 1 . 17 15,7 7 1 . 16 ---- ---- 1 . 65 0 . 20 Bl2 
4,52 1.42 5 . 23 0 . 12 7 . 98 0 . 54 ---- --- - 2 . 46 0 . 28 B12 
8 . 61 3 . 02 12 , 9 5  1 . 95 15 . 20 1 . 21 ---- ---- 8 .81 1 . 18 B12 

11 , 02 4 . 17 1 7 . 59 2,90 19 . 46 1 .  74 ---- ---- 12.68 1 . 90 Bl2 
15 , 30 6 . 56 24,58 4 . 60 27,02 2 . 98 ---- ---- 17 . 82 3 .29 Bl2 
15 . 82 6 . 88 25 , 05 4 . 75 2 7,94 3 . 14 ---- ---- 17 , 92 3 . 38 B12 
16 . 07 7 . 02 25 , 32 4 . 83 28 .38 3 . 22 ---- ---- 18 . 03 3 . 43 B12 
16,24 7 . 12 25 . 37 4 .8 5  28 . 68 3 . 27 ---- ---- 17.9 2 3 . 42 B12 
16, 71  7 . 38 25 , 69 4 . 95 29 , 51 3.41 ---- ---- 17,87 3 . 46 B12 + BB 
16 , 71 7 . 45 26 .33 5 . 12 29 , 51 3 . 47 ---- ---- 18.75 3 . 70 ns 
16 , 76 7 . 54 2 6 , 91 5.2 7 29,60 3 . 54 ---- ---- 19 , 50 3 . 91 n8 
17 , 58 8 . 12 28,2 6 5 . 7 0 31 . 05 3 . 90 ---- ---- 20,50 4 .32 BB 
17 ,87  8 .31 28 . 48 5 . 79 3 1 . 56 4 . 01 ---- ---- 20,50 4.36 BB  
1 9 , 48 9 . 61 31 . 39 6. 7 5  34 . 40 4 . 90 ---- ---- 22.82 5 . 44 B8 
20 . 44 10 . 40 32 , 62 7 . 24 3 6,10 5 . 44 ---- ---- 23 , 51 5 . 94 BB + E 
19 , 88 10 . 04 32,60 7 . 20 3 5 . 11 5 . 24 ---- ---- 24 , 07 6,02 E 
19 , 48 9 . 85 32 , 93 7 . 26 34 . 40  5 . 15 ---- ---- 24 , 95 6 . 26 E 
19 , 08 9 . 70 33 , 49 7 . 44 33 , 70 5 . 11 ---- ---- 26 , 14 6,64 E 
18 , 93 9 , 60 33,53 7 . 43 3 3 . 43 5 . 06 ---- ---- 26 ,36  6 , 69 E + C2 
17 , 28 8 , 30 31 . 20 6 . 54 3 0,52 4 . 17 ---- ---- 24 , 88 5 . 69 C2 
13 , 24 5 . 82 28,06 5 . 38 23 ,38 2,7 5 ---- ---- 24 .80  4 .88 C2 
13,2 2  5 .  7 9  2 7 , 84 5 . 33 23 ,35 2,72 ---- ---- 24 . 51 4 . 7 9 C2 
12 , 01 5 . 16 27,50 5,16 21 . 21 2 . 41 ---- ---- 25,32 4 .83 C2 
11 . 15 4.88 29 , 50 5,63 19 , 69 2 . 33 ---- ---- 28,99 5 .  7 6  C2 
10,83 4 .8 7  31 , 65 6,21 19,13 2 . 39 ---- ---- 32,29 6 . 78 C2 
10 , 7 1  4 .82 33 , 94 6 . 66  18,91 2 . 53 ---- ---- 35,58 7 . 98 C2 
10,82 5 . 17 36 , 23 7,57 1 9 . 11 2.7 5  ---- ---- 38.63 9 , 32  C2 
10 , 98 5 . 45 38 , 60 8 .37  19,39 3 . 03 ---- ---- 41 . 7 3  10,95 C2 
11 . 41 5,87  40,51 9,08 20 . 15 3 . 41 ---- -·--·- 43 , 91 12 . 47 C2 
11 , 33 5 , 8 5  40,95 9,26 20,01 3 . 44 ---- ---- 44 . 61 12 .86  Cl 
10 , 93 5 . 7 7 42 , 7 0 9 , 89 19 ,30 3 . 53 ---- ---- 47 .44 14.56 Cl 
10 , 88 5 . 80  43,37 10,13 19 .21 3 . 61 ---- ---- 48 . 42 15 . 27 Cl 
11 . 31 6 . 21 44 .85 10,74 19 . 9 7  4 . 05 ---- ---- 50 . 01 17 , 01 Cl + C 
11 . 16 6.18 45,39 11 . 00 19, 71  4 . 08 ---- ---- 50,92 17 . 69 C 
11 . 08 6.23 45 , 6 5  11 . 18 19 . 57 4.10 ---- ---- 51 .36  18 . 03 C 
10 .30 5 , 92 48,26 12 . 10 18 . 19 4 . 26 ---- ---- 55,78 21 . 88 C + F 

7 . 25 4 . 20 51 , 33 12,99 12 , 8 0  3 . 25 ---- ---- GJ . ::4 26 , 94 F 
2.88 1 .  73 56 ,  7 7  14 .88 5 . 08 1 . 58 ---- ---- 7 5 .35  39 , 31 F 

temp ,  .. 40° C .  

34 . 7 1 13.38 0,12 0 . 02 0 , 27 0 , 03 44 , 59 20 , 22 ---- ----
29 . 19 10 . 75 0,31 0 . 052 o. 71 0 . 07 3 7 ,15  14.94 ---- ---- D0 , 5 
28 . 7 9  10.52 0 , 38 0 , 061 0 , 87 0 , 08 36 , 51 14 . 58 ---- ---- D0 , 5 
28 .37  10.36 0,42 0 . 067  0 , 9 7 0 . 09 35 , 90 14 . 22 ---- ---- D0 , 5  
27 , 78 10 , 11 0 , 48 0 , 07 6  1 . 11 0 . 10 35,04 13.72 ---- ---- D6 
27 . 54 10 , 00 0,47 0 . 074 1 . 08 0 . 10 34,02 13.11 ---- ---- D6 
26 . 98 9 , 73 0,47 0 , 074 1 . 08 0,10 34,02 13 . 11 ---- ---- D6 
25 . 43 9 , 06 0,53 0,082 1 . 22 0 , 11 31 . 92 11 . 94 ---- ---- D6  
24 . 42 8,61 0,5 6 0,086 1 . 29 0 . 11 30,57 11 . 51 ---- ---- D6 
23 , 8 0  8 , 36 0 , 61 0,093 1 . 41 0 . 12 29,68 10 ,  7 7 ---- ---- D6 
23 . 36 8,20 0,66 0 . 101 1 . 52 0 . 13 29,03 10 . 45 ---- ---- D6 + A 
19.85 6,7 5  0 , 55 0.062 1.27 0 . 10 24,69 8 . 33 ---- ---- A 

(cont inued next page) 
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COMPONENTS : ORIGINAL MEASUREMENTS :  

(1) Trisodium phosphate; Nalo4 ; [ 7 601-54-9 ]  Wendrow , B ;  Kobe , K . A . 

( 2 ) Phosphoric ac id ;  H3Po4 , [ 7664-38-2] Ind .  Eng . Chem . 1952 , 44 ,  1439-48 . 

(3) Sodium hydroxide ; llaOH ; [ 1310-73-2 ] 

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

EXPERIMENTAL VALUES cont ' d: 

Composition of saturated solutions of the Na2o-P2o5-H2o system. 

Na2o P20 5 
a NaOH

a a 
Nalo4 lll04 Solidb 

mass% mo1% mass% mo1% mass% mol / kg mass% mol /kg mass% mol/kg phase 

15 . 64 5 , 13 0 . 55 0 . 079 1 . 2 7  0 , 09 19 . 25 6 . 05 ---- ---- A 
15.3 2  5 , 02 0 , 59 0 , 084 1 . 36 0 . 10 18.7 7 5 ,87  ---- ---- A 

9 .30 2 . 93 1 . 17 0 . 16 2 ,  7 0  Q . 18 10.02 2 .87  ---- ---- A 
8.59 2 , 7 0 1 . 54 0 . 21 3 , 56 0 , 24 8.48 2.41 ---- ---- A 
7 .  63 2.41 3 . 18 o . 44 7 . 35 a . so 4 . 47  1 . 26  ---- ---- A 
7 . 54 2 . 4 0 3 . 73 0,52 8 . 62 0.59 3 . 42 0 , 97 ---- ---- A 
8 , 97 2 , 9 6 6 .30 0 , 91 14 . 56 1.05 0 . 92 0 , 2 7  ---- ---- A 

12 . 21 4.28 9 . 60 1 . 47 21 . 56 1 . 60 ---- ---- 0 , 3 9  o . os A . 

12 . 38 4 . 26 9 . 81 1 . 48 21 . 8 6  1 . 71 ---- ---- a.so 0 , 06 A 
13 . 88 s . 02 11 . 31 1 .  7 9  24.51 2 . 00 ---- ---- 1.00 0 . 13 A +  DB 
14.16 5 . 16 11 . 7 6  1.87 2 5 , 01 2.06 ---- ---- 1 .32 0 , 18 DB 
14 .33 5.2 6 12 . 13 1 . 94 2 5 . 31  2.11 ---- ---- 1.65 0 . 23 DB 
15 . 00 5 . 57 12.73 2.06 2 6 . 49 2 , 2 5  ---- ---- 1 . 78 0 , 2 5  DB  
15 . 59 5 , 90 13.94 2,30 27 . 53 2 . 4 0  ---- ---- 2.83 0 , 41 DB 
17 . 15 6 , 78 16 . 52 2 .84 30 . 29 2.84 ---- ---- 4 . 7 5  o . 74 DB 
17. 72 7 . 10 17.31 3 . 03 31.3 0 3 . 00 ---- ---- 5.24 0 ,84 DB 
19 . 27 8 . 05 19 . 18 3 . 50 34 . 03 3 . 4 6  ---- ---- 6 . 19 1 . 05  DB + B7 
18 . 78 7 . 78 18 . 93 3 . 42  33 , 17 3 .34 ---- ---- 6 . 34 1 . 07 B7 
16 . 05 6.3 6  1 7  . 52 3 . 03 28 . 3 5 2.68 ---- ---- 7 . 28 1.15 B7  
15 .10 5,92 17 .33 2 . 9 6 2 6,67 2 . 48 ---- ---- 8 . 02 1 . 2 5  B 7  
14 . 71 5 , 73 17.09 2.91 2 5 , 98 2.40 ---- ---- 8.10 1 . 2 5  B 7 
15 . 34 6 , 10 18 . 3 2  3 . 18 27 , 09 2.58 ---- ---- 9 . 14 1 . 4 6  B 7  
16 . 14 6,63 20.24 3.65  28 , 50 2 .8 6  ---- ---- 10 . 95 1 .84 B7 
17 , 87 7 . 83 24 . 05 4 . 60 31 . 56 3 . 55 ---- ---- 14 .38 2 .  71  B7  
18.36 8 , 25 2 5 . 58 5 , 02 3 2 . 41 3 .82  ---- ---- 15.99 3.16 B7  
19 . 18 a.so 2 6 . 43 5 , 30 33 .8 7  4.14 ---- ---- 16 . 29 3.33 B7 + C2 
19 , 3 9  8 , 96 26 . 72 5 ,39 34.2 5  4 . 23 ---- ---- 16 . 4 7  3.41 C2 
19 , 33 8 , 96 2 6 . 99 5 , 4 6  34,14 4.25 ---- ---- 1 6 . 91 3.52 C2  
1 9 . 54 9 , 13  2 7 . 41 5 . 59 34 , 51 4 . 3 6  ---- ---- 17 . 27  3 , 65 C2 
19 , 55 9 , 19 2 7 .82  s. 71  34 . 53 4 . 4 1  ---- ---- 1 7 . 82 3.81 C2  
19 , 90 9,68 29 . 94 6 . 36 3 5 . 15 4 .81 ---- ---- 20 .38 4.67 C2 
20 . 4 4  10 . 20 31 . 23 6 ,80 36 . 10 5 , 20 ---- ---- 21 . 59  5 . 21 C2  
20.63 10,44 3 2 , 00 7 , 07 36 . 44 5 , 4 0  ---- ---- 22.4 6 5 . 57 C2  
20.74 10,56 32 .34 7 . 19 36 . 63 5 . 50 ---- ---- 22.81 5 . 74 C2 
20.82 10,65 32 . 53 7.27 3 6 . 7 7  5 , 56  ---- ---- 22.99 5.83 C2  
21 . 34 11 . 20  33.7 9  7 . 7 5  3 7 . 69 6 . 02 ---- ---- 24.18 6 . 4 7  C2 
21 . 12 11 . 22 34 . 73 8 , 06 37 . 30 6 . 14 ---- ---- 25 . 71  7 . 09  E 
20 . 68 11 . 12 3 5 . 7 9 8 . 40 36 . 52 6 . 21 ---- ---- 27 . 64 7 . 87  E 
2 0 .32 10 , 98 3 6 . 26 8 , 53 35 .8 9  6 . 17 ---- ---- 28 . 66  8.2 5 E 
20.44  11 . 16  3 7.01 8.83 36.10 6.40 ---- ---- 2 9.57  8 . 7 9 E + Cl 
19 , 46 10 ,31 35.90 8 . 31 34 . 37 5 . 72 ---- ---- 29 . 07 8 . 11 Cl 
18,95 9 , 94 35 . 71 8 . 18 33 . 4 7  5,48 ---- ---- 2 9.35 8 . 05 Cl 
18.7 6  9 , 7 9 35 . 52 8 . 10 33.13 5 . 37  ---- ---- 29 . 28 7 . 96 Cl 
17 . 56  8 , 90 34.60 7 . 66  31 . 01 4 . 7 6  ---- ---- 29 . 28 7 . 52 Cl 
17.09 8 . 60 34 . 50 7 , 58 30.18 4 . 57 ---- ---- 2 9.63 7 . 52 Cl  
16,92  8 . 48 34 . 3 9  7 . 53 29 . 88 4.50 ---- ---- 29.66 7 . 48 Cl 
15 . 7 7 7 . 73 33 . 78 7 , 23 2 7 . 8 5  4 . 03 ---- ---- 30 , 03 7 . 27 Cl 
14 . 66  7,07 33 . 62 7 . 08 2 5.8 9 3 . 65 ---- ---- 30.98 7 . 33 Cl 
13 . 96 6 .84 35 , 31 7 . 56  24 . 65 3 . 63 ---- ---- 34.05 8 . 41 Cl 
13 , 61 6.78 36 . 7 1 7 , 9 9 24 . 04 3 , 69  ---- ---- 36 . 3 5 9 . 36 Cl  
13 . 07 6 , 61 38 . 05 8,4 0 23 . 08 3 . 68 ---- ---- 38. 7 7  10 . 37 Cl 
12 . 37 6 , 56 41 . 7 0 9 , 66 21. 8 5  3 , 9 6 ---- ---- 44 . 55 13 . 53 Cl 
12 , 53 6 , 7 2 4 2 . 27 9 , 90 22.13 4.12 ---- ---- 45 . 17 14.09 Cl 
12 . 2 5 6 , 59 42 . 73 10 , 04 21 . 63 4 . 08 ---- ---- 4 6 . 10 14 . 58 C 
11 .  7 7  6,54 45 . 10 10 . 95 20 . 7 9  4 .31 ---- ---- 49.87 17 .35 C 
11 . 44 6 , 60 46 . 38 11 . 68 20 . 20 4 . 4 2  ---- ---- 51 . 99 19 . 08 C 
10 , 92 6,38 48 . 7 2 12 . 44 19.28 4 . 71 ---- ---- 55.7 7  22 .81 C 
10 , 66  6 , 51 51 . 35 13,69  18 .82 5 . 33 ---- ---- 59 . 67 28 .33 C 

f l" nn f" i n1 1 ci,rl " "'"' t- nn o t:' )  
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COMPONENTS : 
(1) Tr isod ium phosphate;  Na3Po4 ; ( 7 601-54-9 ]  

(2) Phosphor ic acid; H3Po4 , ( 7 664-38-2 ] 

(3)  Sodium hydroxide ; NaOII ;  (1310-73-2] 

( 4 )  Water ;  1120 ; ( 7 732-18- 5 ]  

EXPERIMENTAL VALUES cont ' d : 

ORIGINAL 11EASUREMENTS : 
Wendrow , B , , Kobe , K,A , 

Ind .  Eng . Chem. 19 52 ,  4 4 , 1439-48 . 

Composition of saturated solutions o f the Ua2o-P2o5-n2o system .  

a 
NaOH

a a Ua2o Pz°5 Ha3Po4 H3Po4 Sol idb 
mass% mol% mass% mol% mass% mol/kg mass% mol/kg mas s�� mol/kg phas e 

10 , 33 6 . 36 52,07 14 . 00 18 . 24 5 .36 ---- ---- 61 , 01 30 . 02 F 
7 . 39 4 . 48 53 . 66 14 , 22 13 . 05 3 . 85 ---- -- -- 66 ,30 32 . 7 8  F 
5 . 10 3 . 09 55 , 39 14 . 64 9 , 00 2 , 7 6 ---- ---- 71 . 11 36 . 4 9 F 
2 . 68 1 . 71 60 , 24 16 , 80 4 . 73 1 . 93 ---- ---- 80 .35  54 . 00 F 

temp . = 60° c . 

34 . 39  13 , 22 0 , 094 0 , 016  0 . 21 0 . 02 44 . 22 19 . 90 ---- ---- D 
30 . 14 11 . 16 0 . 136 0 , 022 0 . 31 0 . 03 38 . 67 15 . 84 ---- ---- D 
28 . 72 10 , 52 0 . 31 0 , 050 0 . 71 0 . 06 36 , 54 14 . 56 ---- ---- D 
28 . 29 10 .34 0 , 52 0 , 082  1 . 20 0 . 11 35 . 63 14 . 10 ---- ---- D + D0 . 5  
2 6.2 5 9 . 46 0 . 90 0 , 14 2 . 08 0 , 19 32 . 36 12 .34 ---- ---- D0 . 5  
25 , 68 9 . 24 1 . 19 0 , 19  2 . 75 0 , 25  31 . 13 11 . 7 7 ---- ---- D0 . 5 
25 , 01 8 . 9 7 1 . 37 0,21 3 . 16 0 . 28 29 , 96 11 . 20 ---- ---- D0 . 5  
23. 7 6  8 . 44 1.54 o . 24 3 . 5 6 0.31 28 . 06 10 . 2 6  ---- ---- D0 . 5 
20 . 60 7 , 1 7 2 , 16 0 , 33 4.99 0 . 42 22 . 93 7 . 9 5 ---- ---- D0 . 5  
19. 72 6 . 84 2.4 7 o . 37 5 ,  71 0.4 7  21 . 27 7 . 28 ---- ---- A 
18 . 71 6.43 2 . 55 0 , 38 5 . 8 9  0 . 48 19 . 83 6 . 67 ---- ---- A 
15 . 7 9 5 . 30 2,59 0 , 38 5 , 98 0 . 4 6  1 6 . 00 5 . 12 ---- ---- A 
14 . 71 4 . 02 3.05 Q . 4 5 7 . 05 0 , 54 13 . 83 4 . 37 ---- ---- A 
13 . 71 4 . 62 4 . 18 o . 61 9 . 66 0 . 73 10 . 62  3 . 33 ---- ---- A 
13 . 28 4 . 58 7 . 41 1 . 11 17 . 13 1 . 33 4 . 61 1 . 4 7  ---- ---- A 
15 . 91 5.84 11 . 02 1 .  7 6 25 . 48 2 . 13 1 . 90 0 . 65 ---- ---- A 
17 . 15  6 . 4 6 12 . 24 2 , 01 28 . 30 2 . 4 5  1 . 44 0 . 51 ---- ---- A + D8 
17 . 29 6 . 65 12 . 71 2,13 29 , 39 2 . 56 0 . 82 0 , 29 ---- ---- DB 
17 . 7 9 6 . 80 13 . 01 2 . 17 30 . 08 2 . 65 0 . 96 0 .35 ---- ---- D8 
19 . 2 0 7 . 70 15 , 94 2 , 79 33 . 91 3 . 21 ---- ---- 1 . 79 0 . 28 D8 
21 .  73 9 . 10 20 . 63 3 , 95 38 . 38 4 . 17 ---- ---- 5 . 60 1 . 02 oe 
22.13 9 . 7 5 21,04 4 . 05 39 . 09 4 . 31 ---- ---- 5.74 1 . 06 D8 
22 . 48 10 . 05 21 , 65 4 . 21 39 . 70 4 . 4 7  ---- ---- 6 , 22 1 . 17 D8 
22 . 62 10 , 18 22 . 06 4 . 33 39 , 95 4 . 55 ---- ---- 6 . 63 1 . 2 6  D 8  + B2 
22 . 12 9 , 90 21.85 4 . 25 39 , 07 4 . 4 0 ---- ---- 6 , 87  1 . 29 B2 
20 . 86  9 . 5 6 21 . 82 4 . 16 36 . 84 4 . 08 ---- ---- 8 . 16 1 . 51 B2 
20 , 68 9 . 48 21 . 99 4 , 19 36 . 52 4 . 05 ---- ---- 8 . 58 1 . 59 B2 
19 . 2 6 8 . 34 22 .11 4 . 1 7  34 . 02 3 . 71 ---- ---- 10 , 24 1 . 8 7  B2 
19 . 69 8 . 93 25 . 13 4,97 34 . 7 8  4 . 13 ---- ---- 13 , 9 6 2 , 7 8 B2 
19 . 95 9 . 31 27 . 09 5 . 52 35 . 23 4 . 43 ---- ---- 16,39 3.4 5  B2 
20 . 58 10.14 30 , 32 6 , 52 36 ,35  5 , 09 ---- ---- 20 .19  4.74 B2 
21.38 10 , 9 6 32 , 29 7.23 37 . 76 5 . 7 2 ---- ---- 22 , 07 5 . 60 B2 
21 . 5 5 11 . 18 32 . 90 7 . 4 5  38 . 06 5 , 91 ---- ---- 22 , 73 5 , 9 1 B2  
21 . 81 11 . 44 33 . 43 7 , 66  38 . 52 6 , 13 ---- ---- 23 . 19 6 . 18 B2 + G 
21 . 7 9 11.45 33.53 7 , 70 38 . 48 6 . 14 ---- ---- 23 . 35 6 . 24 
21 .  7 9 11 . 45 33 . 60 7 . 71 38 . 4 8 6 . 16  ---- ---- 23 . 44 6 . 28 G 
21 . 66 11 . 39 33 . 69 7 , 74 38 , 26 6.12 ---- ---- 23 . 70 6 . 36 G 
21 .3 7 11 .35 34 . 52 8.01 37 . 7 4  6 . 20 ---- ---- 25 ,16  6 . 92 G 
21 . 30 11 . 31 34 . 67  8 , 05 37 . 62 6 . 20 ---- ---- 25 , 44 7,02 G 
20 , 93 11.33 36 , 17 8 , 5 5 36 , 97 6 . 41 ---- ---- 27,90 8 . 1 0 G 
21 . 02 11.53 36, 78 8,81 37 . 12 6,61 ---- ---- 28 . 64 8 . 54 G 
20 , 7 9 11 . 49 37 .52 9,06 36 , 72 6. 70 ---- ---- 29 , 91 9 . 14 G 
20,74 11,61 38 . 20 9 , 32 36 . 63 6,87 ---- ---- 30,90 9 . 71 G + C 
18 . 92 10,07 36 . 7 6 8,55 33 , 42 5 , 69 ---- ---- 30 , 83 8 . 80 C 
17 . 50 9 , 09 36 , 21 8,20 30.91 5 , 01 ---- ---- 31 . 56  8 . 58 C 
17 , 1 6 8 . 8 6  36 , 16 8 , 15  30 . 31 4 . 88 ---- ---- 31 . 85 8 . 59 C 
16 . 83 8 . 65 36 ,13 8 , 09 29 , 72 4 . 7 5 ---- ---- 32.16 8 . 61 C 
16 . 11 8,04 36 . 89  8 , 04 28 . 4 5  4 . 61 ---- ---- 33 , 97 9 , 22 C 
15,08 7 . 7 7 37 , 72 8 , 49 26 . 63 4 .36 ---- ---- 36,20 9 . 94 C 
13 . 54 7 . 12 40 , 29 9 , 27 23 , 91 4 . 19 ---- ---- 41 . 37 12 .16  C 
12 . 41 6 . 7 2  43 , 02 10 , 18 21 . 92 4 . 20 ---- -··-- 46 , 33 14 . 89 C 

(cont inu ed next page) 
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COMPONENTS : ORIGINAL MEASURE!IENTS : 
( 1) Tr isodium phosphate , Na/04 ; [ 7601-54-9 ] Wendrow , B , ; Kobe ,  K . A . 

( 2 ) Pho sphor ic ac id ; H3Po4 ; [ 7 664-38-2 ] !nd . Eng . Chem . _!2g, 44 , 1439-48 . 

( 3 ) Sodium hydrox id e ;  NaOH ; [ 1310-73-2 ] 

(4 ) Wat er ;  u,o ; [ 7 73 2-18-5 ] 

EXPERIMENTAL VALUES cont ' d :  

Composition o f  saturated solutions of the Na2o-P2o
5-n

2o system . 

a NaOHa 
Na2o P205 

Nalo4 
R/04 Solid b 

mass% mo l% mass% mol% mass% mol/kg mass% mol /kg mass% mol/kg phase 

11 . 43 6 . 82 49 , 48 12 , 90 20 . 18 5 , 22 ---- ---- 56 . 28 24 . 4 1  C 
11 . 39 6.89 50 . 32 13 , 29  20 . 11 5 , 47 ---- ---- 57 . 48 2 6 . 19 C 
11 , 19 6 . 90 51 , 52 13.87 19 . 76 5 .  76 ---- ---- 59 . 3 5 29 . 00 C 
10 , 89 7 . 02 54 , 09 15 , 23 19 . 23 6 , 67 ---- ---- 63 . 21 3 6 .  76 C 
8 . 91 5 . 62 54 , 53 15 , 02 1 5 . 7 3 5 . 22  ---- ---- 65 . 91 3 6 . 65 F 
7 , 59 4 . 7 7  55 , 46 15 , 23 13 . 40 4 . 53 ---- ---- 68 . 58 38 . 86 F 
6 . 01 3 . 73 56 , 11 15 , 2 2 10 . 61 3 . 54 ---- ---- 7 1 . 14 39.80 F 
3 . 63 2 . 83 59 , 01 16 . 3 0 6 . 41 2 , 4 5  ---- ---- 7 7 . 65 49 . 73 F 

t emp , = 8 0° C . 

36 . 3 9 14 . 3 0  0 . 140 0 . 024 0 . 32 0 . 03 46. 73 22.06 ---- ---- D 
32 , 11  12 . 10 0 . 210 0 , 034 0 . 48 0 . 05 41 . 09 17 . 58 ---- ---- D 
30 . 64 11 . 42  0 , 314 0 , 051 o .  7 2  0 . 07 3 9 . 01 16 . 18 ---- ---- D 
3 0 . 28 11 . 2 6  0 , 373 0 , 061 0.86  o . os 38 . 4 5  15 . 84 ---- ---- D 
29 . 85 11 . 06 0 , 514 0 , 083 1 . 18 0 . 11 37 . 65  1 5 . 3 9 ---- ---- D0 . 5  
28 . 03 10 . 24 0 . 605 0 , 096 1 . 3 9  0 . 13 3 5 . 15 13 . 85 ---- ---- D0 . 5  
2 7 . 72 10 . 07 0 , 617 0 , 098 1 . 4 2  0 . 1 3 34 . 73 13 . 60 ---- ---- D0 , 5  
2 5 . 60 9 . 2 5  1 . 65 0 , 2 6  3 . 81 0 . 3 5  3 0 . 2 5 1 1 . 4 7  ---- ---- D0 . 5  
25 . 24 9 . 12 1 .  79 0 . 28 4 . 13 0 , 38 29 . 55 11 . 14 ---- ---- D0.5 
24 . 83 9 . 11 2 , 60 0 , 41 6 . 01 0 . 55 27 . 65 10 . 4 2  ---- ---- D0 . 5  
23 . 87 8 . 7 5 4 . 29 0 , 69 9 , 92 0 , 90 23 . 55 8 . 8 5 ---- ---- D0 . 5  + D6 
21 . 61 8.11 8 . 3 5  1 . 37 19 . 31 1 . 7 5 1 3 . 7 7 5 . 14 ---- ---- D6 
21 . 3 5 8 . 3 5 12 . 1 5 2 , 08 28 , 09 2 . 63 7 . 01 2 . 70 ---- ---- D6 
23 . 20 9 . 98 18 , 20 3 . 41 40 . 98 4 . 28 ---- ---- 0 . 69 0 . 12 D6 
24 . 51 11 . 07 20 , 96 4 . 13  43 . 2 9 4 . 92 ---- ---- 3 . 13 0 . 5 9 D6 
22 . 94 10 . 50 23 . 29  4 . 66  40 . 52 4 . 7 9  ---- ---- 8 . 00 1 . 58 B2 
20 . 5 9 9 . 2 5  23 . 56  4 . 61 36 , 37  4 . 19 ---- ---- 10 . 84 2 . 09 B2  

temp. " 1 00 ° c .  
38 . 3 6 1 5 . 36 0 . 41 0 . 072 0 , 94 0 . 11 48 . 81 24 . 29  ---- ---- D 
3 0 . 05 11.17 a . so 0 . 13 1 . 85 0 , 18 3 7 . 43 1 5.41 ---- ---- D 
26 . 19 9 . 48 1 . 3 2 0 . 21 3.07 0 , 28 31 . 55 12 . 06 ---- ---- D 
23 . 7 9 8 . 7 0 4 . 17 0 . 67 9 . 64 0 . 88 23 . 6 5 8 . 86 ---- ---- D 
24.3 7 9 . 4 6  9 . 26 1 . 57 21 . 41 2 . 07 15.7 9  6 . 29 ---- ---- D 
24 . 26 9.4 5  9 . 53  1.62 22 . 03 2 . 13 15 . 20 6 . 05 ---- ---- D 
25 . 98 1 0 .  7 6 13 . 18 2 . 38 3 0 , 48 3 . 18 11 . 24 4 . 82 ---- ---- D 
25.43 10 . 50 13 . 41 2.42  31 . 0l 3 . 21 10 . 15 4 . 3 1  ---- ---- D0 . 5  
24 . 9 7 10 . 42  14 , 00 2.66 33 . 76 3 , 50 7 . 54 3 . 21 ---- ---- D0 . 5 
2 5 . 18 10 . 66 1 5 . 62 2 . 89 3 6 . 12 3 . 80  6 . 09 2 . 63 ---- ---- D0 . 5 
2 5 . 7 6 11 . 18 16 . 93 3 . 20 3 9 . 15 4 . 24 4 . 62 2 . 05 ---- ---- D0 . 5 
26 . 51 11 . 74 17 . 7 9 3 . 43 41 . 14 4 . 58 4 . 13 1 . 89 ---- ---- D0 . 5 '  
2 6 . 7 5  12 . 03 18 . 87 3 . 7 0 43 . 63 4 . 94 2 . 62 1 . 2 2 ---- ---- D6 
2 6 . 90 11 . 86 1 9 . 29 3 .  71 44 , 61 5 . 10 2 . 10  0 . 98 ---- ---- D6 
27 . 89 13 . 2 2 21 . 7 7 4 . 51 49 , 26 5 , 99 ---- ---- 0 . 68 0.14 D6 
28 . 3 1  13 . 69 23 . 01 4 . 86 50 , 00 6 . 34 ---- ---- 1 . 9 5 0 . 41 D6 
2 7 . 48 13 . 3 0  23.4 6  4 . 95 48 , 54 6 . 16 ---- ---- 3.45 o .  7 3 B 
2 5 . 73 12 . 3 5 24 . 29  5 . 08 45 . 44 5. 7 5  ---- ---- 6 . 44 1.3 6 B 
24 . 69 11 . 73 24 . 59 5 . 10 43 . 61 5 , 48 ---- ---- 7 . 95 1 . 67 B 
23 . 53 11 . 08 24 . 84 5 . 12 41 . 56 5 , 17 ---- ---- 9 , 52 1 . 98 B 
22 . 13 10.3 5 2 5.56 5.2 2  3 9 , 09 4 . 86 ---- ---- 11 . 98 2 , 50 B 
23 . 3 9 12 . 56 33 . 64 7 . 90 41 . 31 6 . 82 ---- ---- 21 . 81  6 . 03 B 
24.34 13 . 93 3 6.61 9 . 15 42 . 99  8 . 16 ---- ---- 24 . 91 7 . 92  B + E 
23 . 07 13 . 3 1  38 . 09 9.57 40 . 7 5 8 . 02 ---- ---- 28 . 29  9 , 33  E 
22 . 54 13 . 14 3 9 . 21 10 . 00 39 . 81 8 . 14 ---- ---- 3 0 . 4 0 10 . 4 1 E 
22 . 3 3 13 . 18 40 . 00 10.32 3 9 . 44 8 . 33 ---- ---- 31 . 7 1 11 . 22  E 
22 . 40 13 . 3 1  42 . 73 11 . 64 3 9 , 56 9 , 63 ---- ---- 3 5 . 41 14 . 44 E + C 

(cont inu ed next page) 
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COMPONENTS :  
(1)  Trisodium phosphate ; Na/04 ; ( 7 601-54-9 ] 

(2) Phosphoric acid ; H3Po4 ; ( 7664-38-2] 

( 3) Sodium hydroxide ;  NaOH ; [ 1310-73-2 ] 

(4 )  Water ; Hi° ; [ 7732-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

ORIGINAL MEASUREMENTS : 
Wendrow ,  B . , Kobe , K . A .  

Ind .  Eng . Chem. 1952 , 4 4 ,  1439-48 . 

Composition of saturated solut ions of  the Na2o-P2
o

5-H2o system .  

Na2o P205 Na/04 
a NaOHa H3Po4 

a 

mass% mo1% mass% mo1% mass% mol/kg mass% mol/kg mass% mol/kg 

21.48 13 . 00 41.91 11 . 04 37.94 8 . 62 ---- ---- 35 . 24 13 . 41 
19 . 8 7 11 . 55  41 .25 10 . 50 35 . 09 7 . 4 0  ---- ---- 36.03 12 . 73 
19.16 11 . 07 41.40  10.46 33 . 84 7.06 ---- ---- 36 . 98 12 . 93 
18 . 36 10 . 51 41 . 7 2 10 . 4 6  3 2.43 6 ,  74 ---- ---- 38 . 27 13 . 32 
18.31 10 , 53 41 . 92 10 . 53 32 .34 6 ,  78 ---- ---- 38 . 60 13.55 
16 . 71 9.57 42 . 90 10 . 74 29 . 51 6 . 23 ---- ---- 41.63 14 . 72 
14 .63 8 . 93 48.22 12.88 25 . 84 6 . 85 ---- ---- 51 . 17 22 . 7 2 
13 .14 9 , 95 53 . 04 18.33 23 . 21 13 . 48 ---- ---- 66 .30 64 . 51 
12 . 32 8.8 0  57 . 95 18 . 05 21 . 76 11 . 84  ---- ---- 67 , 04 61 . 10 
10 . 7 0  7 . 55 58 . 68 18 . 03 18 . 9 0  10 . 15 ---- ---- 69 . 7 5 62 . 74 

9 . 86 7 . 06 60 . 08 18.74 17 . 41 10 . 60  ---- ---- 72 . 57 73 , 98 
9 .37  6 . 86 61 . 42 19.63 16.55 11.8 5 ---- ---- 74 . 93 89 . 86 

a All these values were calculated by the compiler . 

b The solid phases are :  A "'  4 (lla/04 · 12n2o) · NaOH ; 

B "' Na2HP04 ; B2 a Na2HP04
• 2H20 ; B7 "' Na2HP04 ' 7H20 ; BB =  Na2HP04 · BH20 ; 

B12 a Na2HP04 • 12H2o ;  

C = NaH2Po4 ; Cl a NaH2Po4
• H2o ;  C2 = NaHlo4 · 2H20 ; 

D = Na/04 ; D0 . 5 = Na/04 · o . 5Hi° ; D6 = lla/04 ' 6H20 ; DB =  Na3Po4 · BH20 ; 

E = Na2HPo4 · 2NaHlo4 · 2H20 ;  

F ., NaHl04 ' H/04 ; 

G = Na2HP04 ' NaHl0
4

. 

solid b phase  

C 
C 
C 
C 
C 
C 
C 
C 
F 
F 
F 
F 



COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Disod ium hydrogenphosphate ; 
[ 7558-79-4 ] 

Na2HP04 ; Panson , A . J . ; Economy ,  G . ;  Liu,  Chia-sun ; 
Bul ischeck , T . S . ; Lindsay Jr . ,  W . T .  

(2) Phosphoric ac id ; H3Po4 ; [ 7664-38-2 ] J , Elec.t'tochem. Soc . 1975 , 7 2 2 , 9 15-8 , 
(3)  Sod ium hydroxide ; NaOH ; [ 1310-73-2 ] 

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

VARIABLES :  PREPARED BY : 

Compos it ion at 548 ,  573 and 59 7 K .  J , Eysseltovd 

EXPE RIMENTAL VALUES :  
Solub ili ty in the Na2HP04-H3Po4-Na0H-H20 system . 

Na/Po4 rat io Po4 Na2HP04 
a H PO a Na Olla 

3 4 
solution so lid phase mol /kg mass% mass%  mass% 

temp .. 548 K 
2 . 0 --- >8 , 0 
2 . 10 --- > 2 . 5 
2 . 15 2 . 13 3 . 7 9 34 . 88 --- 0 . 39 
2 . 15 2 . 23 3 . 26 31 . 54 --- 0 . 41 
2 . 24 2 . 87 1 . 29 15 . 37 --- 0.80 
2 . 25  2 . 86 0 . 64 8 . 26 --- 0 . 91  
2 . 32 2 , 73 0.74 9.41 --- 1.14 
2 . 5 7 2 . 84 0 , 42 5 , 52 --- 2 . 11 
2 , 69 2 , 76 0 . 41 5 , 37 --- 2 , 54 
3 . 24 2 . 83 0 . 26 3 . 40 --- 4 . 56 

temp = 5 73 K 
1 . 58 1 . 62 5 . 73 27 . 66 13 . 80 ---
1 . 60 1 .  60 5 . 68 28 . 38 13 . 04 ---
1 . 65 1 . 65 6 . 95  34.25 12 , 6 7 --
1 .  7 5 1 . 84 2 . 94 22 . 62 s . 20 ---
1 . 8 1 1 .  9 1 0 , 94 9 . 62 1 . 55 ---
1 . 9 2  1 . 99 1 . 06 12 . 09 o . 7 2 ---
1 . 9 7 2.04 0 . 85 10. 47 0 . 22 ---
2 . 00 2 . 22 0 . 5 1 6 . 76 0 . 00 0.00 
2 . 10 2 . 37 0 , 64  8 . 3 1 ---- 0 . 36 
2 . 11 2.23 0 , 68 8 . 78 ---- 0. 40 
2 . 13 2 . 5 6 0 , 33 4 . 46 ---- 0 . 49 
2 . 13 2 . 63 0 , 44 5 . 86 ---- 0.49 

( ,.. .... -. .. .. ,., ,  -

AUXILIARY INFORMATION 

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

The exper iments were carried out in two
li ter autoclaves o f  stainless  stee l 
(A , I . S , I . Type 316 ) and Inconel Alloy 600 
f i t ted with internal sampling tubes and 
f il ters .  Three d ifferent experimental 
procedures were used : nonisothermal pro-
cedures , i sothermal procedures  with 
saturat ion approached from below ,  and 
experiments in which saturation was 
approached by evaporat ion at approximately 
isothermal condi t ions . Samples of solut ion 

No information is  given . 

· +- T'l !' H't ,::11 '  
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were removed period ically from the autoclave
i--�������������������--t and analyzed by a potent iometric  acid-base ESTIMATED ERROR: 

ti tration . No informat ion is given. 

REFERENCES :  
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COMPONENTS : ORIG INAL MEASUREMENTS : 
( 1 )  Disodium hydrogenphosphate ; Na2HP04 ; 

[ 7558-79-4 ] 

(2) Phosphoric acid ; H3Po4 ; [ 7664-38-2] 

( 3 ) Sodium hydroxide ; NaOH ; [ 1310-73-2] 

( 4 )  Water ; H20 ;  [ 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Panson , A . J . ; Economy , G. ; Liu, Chia-sun ; 
Bulischeck ,  T . S. ;  Lindsay Jrs . , W . T .  

J. Elec.tii.ochem. Soc. 1975 , 1 2 2 ,  915-8 .  

Solubility in the Na2HP04-H3Po4-NaOH-H20 sys tem . 

Na/P04 ratio P04 Na2HP04 
a H/04 

a 
NaOHa 

solution solid phase mol /kg mass% mass% mass% 

temp = 5 73 K cont ' d .  

2 . 14 2 . 28 0.47 6.23 --- 0 . 52 
2 . 14 2.44 0 . 55 7.21 --- 0 . 52 
2 . 14 2 . 35 0 . 66  8.53 --- 0 . 5 1 
2 . 16 2.33  0 . 6 7  8.64 --- 0 . 58 
2 . 18 2.55 0 . 38 5 . 09  --- 0 . 68 
2.19 2.58 0 . 43 5 . 72 --- o . 71 
2 . 46  2.82 0 . 25 3 . 37 --- 1 .  74  
2 .89  2.7 5  0 . 14 1 . 89 --- 3.37 

temp = 59 7  K 

1 . 48 1. 7 1 2.08 11.37 8 . 49 ---
1 . 55  1.  79  o .  70 5 . 04 2 . 84 ---

' 1.56  1.66 3 . 63 19.99  10 . 83 ---
1 . 63 1. 70  3 . 86 23 . 27 9 . 42 ---
1 . 7 1  1.90 0.38 3.66 1.03 ---
1 . 89 2.03 0.28 3.41 0.29 ---
1 . 93 2.16 0 , 33  4.1 7 0.22 ---
1 . 9 7 2 . 01 0.34 4.47 0 . 10 ---
1 . 9 7  2. 14 0.19 2.55 0 . 05 ---
1 . 98 2.27 0.26 3 . 4 9 0 . 05 ---
2, . 08 2 . 29 0 . 24 3 . 29 ---- 0 . 3 1 
2 . 13 2 . 37 0.26 3 . 5 5 ---- 0 . 50 
2 . 14 2.54  0 . 1 7 2 . 35 ---- 0 . 54 
2.15 2 . 44 0 . 20 2 . 75 ---- 0.58 
2.17 2.48 0.19 2 . 6 1 ---- 0.66 
2.32  2.42 0.07  0 . 97  ---- 1.25 
2 . 5 4  2 . 76  0 . 11 1.51  ---- 2 . 08 
3 . 04 2 . 7 4  0.08 1.08 ---- 3 . 95 
3 . 28 2 .  72 0.06 0 . 80 ---- 4 . 83 

aThese values were calculated by the compiler . 



Sod ium Di hydrogenphosphate 

COMPONENTS : 
( 1) Sodium d ihydrogenphosphate ; NaH2Po4 ; 

[ 7558-80-7 ] 

(2) Water ; H2o ;  [ 7 7 32-18-5 ] 

CRITI CAL EVALUATION :  

EVALUATOR :  
J . Eysseltova and J ,  Makovicka 

Charles University 
Prague , Czechoslovakia 

May 1985 

THE BINARY SYSTEM 

The isothermal method has been used to determine the solubility of sodium dihydro
genphosphate in water (1 ,  2) . The solub ility has also been reported a s  a limiting 
condition in the s tudy of several multicomponent sys tems (3-12) . ' The nature of the 
equilibrium solid phases was s tudied in detail by Imadsu (2 ) . He reported the exis tence 
of the following solid phases : NaH2Po4 [ 7558-80-7 ] ; NaH2P04 · H20 [ 10049-21-5 ] ; 
Nall2P04 • 2H2o [ 134 7 2-35-0 ) ;  and NaH2P04 · 4H2o [ 101056-45-5 ] . The transition temperature 
of the anhydrous salt to the monohydrate was estimated to be 330 . 5  K while that of the 
monohydrate to the dihydrate was es timated to be 313 , 9  K .  The transition between the 
d ihydrate and the tetrahydrate was not determined but was considered to be below 273  K 
(2) . 

Evaluation Procedure , All the data were examined and evaluated by using the method 
described by Cohen-Adad (13) , Only experimentally obtained data were evaluated . Data 
obtained from smoothing equations or by extrapolation were excluded from consideration . 
The data calculated on the basis of sodium determination ( 1 ) and the 298 K values re
ported by others  (3� 4 ) are clearly incorrect and were not included. Some data (4 ) were 
repor ted as mol dm-J and could not be used here because no density information was given 
and the values could not be recalculated in terms of mole frac tion . All the o ther data 
are consistent with each o ther and were evaluated together. 

The data were f itted to equation [ 1 ) , suggested by Cohen-Adad (13) , 

[ 1 ) 

A , B and C are adj ustable parameters . No attempt was made to give a physical meaning to 
them . The system is too complex for that , as is shown by reported activity coefficient 
data (14 ,  15 ) .  x0 is a reference  mole f rac t ion at temperature T

0 • I ts  choice is 
arb itrary. The evaluators used the following two criteria for making their selec tion . 

1 . x
0 

was chosen as the mean value of  the experimental data of more than one s tudy . 
Furthermore , the s tandard deviation did not exceed the experimental uncertainty 
in obtaining the data . 

2 .  T
0 

was chosen near the middle of  the temperature range in which the hydrate 
exis ts rather than at or near a transition point of one hydrate into another . 
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Each datum selec ted was given a weight equal to the number of  independent deter
minations of the value . In some reports (5 , 7 , 10 , 12)  a given value appear s to be 
reported more than once . In such cases the value was given a weight of  one . Then an 
iterative method analagous to that described by o thers (16)  was used . It was necessary 
to know the experimental uncertainty of the values before the next iteration could be 
made .  However , such information was  included in only two reports (2 , 4) , Therefore , the 
evaluators tried to es timate the experimental uncerta inty on the basis of the data that 
were inc luded in the report .  It appears that for the isothermal studies ( 1-4 , 6-9 , 11 , 
12) the precision is 0 . 1  to 0 . 5% while for data derived from polythermal studies (5 , 10 ) 
it is about 1% . The selection condit ions that were used are given in equation [ 2 ] . xj 
and Tj are the coordinates of the exper imental point j in terms of mole fraction and 

x
j 

- x (T
j

) 

x (Tj ) 
s 0 . 015 [ 2 ) 

temperature . x (T1 ) is the calculated mole frac t ion . Data points that did not meet the 
conditions of equntion [ 2 )  were eliminated before the next iteration . 

The value of coef ficients A , B and C of  equation [ 1 )  were determined by using a non
linear regression with the experimental point s selected as described above . Fo r the 
regression , equation [ 1 ]  was put in the form of  equation [ 3 ) .  The calculation was stopped 

x = x • exp [ A(l /T - 1/T )  + B • ln (T/T ) + C • (T-T ) )  
0 0 0 0 

when steady values were obtained for A , B and C .  

[ 3 ]  

The solubility results are summarized in Table I .  During the iteration procedure 
all the data in refs  (6-8 , 12)  and most of the data in ref (1)  were eliminated . Table I I  

(continued next page) 



40 Sod i u m  Di hydrogenp hosp hate 

COMPONENTS : EVALUATOR : 
(1) Sodium dihydrogenphosphate ; NaH/04 ; J . Eysseltova and J ,  Makovi�ka 

[ 7558-80- 7 ]  Charles University 

(2) Water ; H2o ; [ 7 732-18-5 ] Prague , Czechoslovakia 

May 1985 

CRITI CAL EVALUATION : (cont ' d) 

Table I . Solubility of NaH2Po4 in water . 

weight weight 

T/K mass% ref . init/final T/K mass% ref. init/final 

NaH/04 · 2H20 

263 . 3 32 . 4 5 1 / 1 298 . 2  48 . 97  1 1 /1 
263 . 3 30 . 4 10 1 /0  298 . 2 48 . 62 2 2/2 
266 . 2 33. 6  10 1/1 298 . 2 48 . 69 9 1 /1 
268 . 2 35 . 4 12 1 /0  298 , 2  48 . 03 8 1 /0  
268 . 9  34 , 6  10 1 /1 298 . 2 48 . 47 11 1 /0  
273 . 2 36 , 1 1 1/0 299 . 2 49 , 16 2 1 /1 
273 . 2 36 . 4 5 1/1 299 . 2 49 , 17 2 1/ 1 
273 . 2  36 . 25 ' 11 1 / 1  300 . 2  49 . 80 2 2/2 
273 . 2 37 . 6 12 1/0 301. 2 50 . 43 2 1 /1 
273 . 3 36 .64 2 1/ 1 301 . 2 50 . 41 2 1 / 1 
274 . 2 37 . 13 2 1 / 1  303 . 2 5 1 . 55 2 1 /1 

2 74 . 2 37 . 15 2 1 / 1  303 . 2 51 . 5 7  2 1 / 1  
276 , 2  38 . 06 2 1 / 1 303 . 2 51 . 2 5 1/1 
276 . 2 38 . 08 2 1 /1 306 . 2 52 . 15 2 1 /1 
278 . 2 38 . 95 2 1/ 1 306 . 2 52 , 12 2 1 / 1  
2 78 . 2 38 , 96 2 1 / 1  307 . 2 53 . 93  2 1/1 
283 . 2 41 . 12 2 1/1  307 . 2  53 . 96 2 1/1  
283 . 2 4 1 . 14 2 1/ 1 308 . 2  54 .63 2 1 / 1 

283 . 2 40 . 5 5 1 /0  308 . 2  54 . 64 2 1 /1 
283 . 2 42 . 2 12 1/0 308 . 2 54 . 79 3 1 / 1  
288 . 2 43 , 42 2 1/ 1 308 . 7  5 3 . 65 1 1/0 
288 . 2 43 , 41 2 1/1 313 . 2 56 . 41 1 1 /0 
293,2 46 . 01 2 1 /1 313 . 2 58 . 02 2 1 /0  
293 , 2  46 . 00 2 1 /1 313 . 2  58.00 2 1/0 
293 . 2 45,30 5 1 /0  313 . 2 56 . 31 7 1/0  
293 . 2 46 . 60  12 1/0 

NaH/04
, H20 

314 . 2 58 . 76 2 1/1 323 . 2 6 1 . 16 6 1/0  
314 . 2 58 . 78 2 1 / 1  323 . 2 60 . 58 8 1/0  
315 . 2 58 , 98 2 1 /1 325 , 2 62 . 11 2 1/1  
315 . 2 58 . 99 2 1 / 1 325 . 2 62 . 09 2 1/0 
317 . 2 5 7,97  1 1/0 328 . 2  63 . 85 1 1 /0  
318 . 2 59 , 71 2 2/2 328 . 2 63 . 09 2 1/1  
323 . 2 61 .8 1 1 1 /1 328 . 2  63 . 07 2 1 / 1 

323 . 2 61 . 32 2 1 /1 329 . 2 63 . 41 2 1 /1 

323 . 2 61 . 34 2 1/1 329 . 2 63 . 39 2 1 /1 

NaH2Po4 
331 . 2 65 . 53 1 1 /0 338 . 2 65 .89 1 1 /0  
331 . 2 63 , 94 2 1/0 342 , 2 65 . 54 2 1/1 
331 . 2  63 . 92 2 1/0 342 . 2 65 , 55 2 1/ 1 

333 . 2 64 . 20 2 2/2 343 . 2 66 . 25 1 1/0  
334 . 2 65 , 7 7  1 1 /0 348 . 2 67 . 21 1 1/0 
335 . 2  64 . 44 2 1/ 1 348 . 2 66 . 5 7  11 1/1 
335 . 2 64 . 48 2 1 /1 353 . 2 6 7 , 44 2 1 /0 
338 . 2 64 . 92 2 1/ 1 353 . 2 6 7 . 48 2 1/ 1 

338 . 2 64 . 90 2 1 / 1 356 . 2 69 , 13 1 1 /1 

(continued next page) 



Sodium Dihyd rogenphosphate 

COMPONENTS : EVALUATOR : 
(1) Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 7558-80-7 ]  

(2) Water ; u2o ;  [ 7 732-18-5 ] 

J, Eysseltova and J ,  Makovicka 
Charles University 

Prague , Czechoslovakia 

May 1985 

CRITICAL EVALUATION : (cont ' d) 

Table II .  Values for the parameters in equation [ l ] , 

dihydrate monohydrate anhydrous 

Parameter value a value a value a a a a 
A -3 , 52 X 104 100 1 . 596 X 106 5000 -6 , 29 X 105 3000 
B -253 1 9940 40 -3700 10 
C 0 , 472 0 . 002 -15,47 0 . 0 7  5 . 45 0 . 02 
X 0 . 12454 0 . 19467 0 , 21720 
To 298 . 2  323 . 2 338.2 

a These are the standard deviations for the respective parameter .  

Table I I I ,  Solubility data calculated by equation [ l ] , 

T/K mol fraction mol/kg mass% 

NaH/04 • 2H20 

273 . 2 0. 079491 4 . 80 36 . 54 
278 . 2  0 . 086 735 5 . 28 38 . 7 7  
283 . 2  0 . 094636 5 .81 41. 07 
288 . 2  0. 10340 6 . 41 43 . 47 
293 . 2 0 . 11327 7 . 10 4 6 , 00 
298 . 2 0 . 12454  7 . 90 48 . 68 
303 . 2 0 . 13759 8 . 86 5 1 . 54 

308 . 2  0 . 1528 7  10 . 02 54 . 61 
313 . 2 a 0 . 17095 11 . 46 5 7 . 89 
313.7 0.17299 11 . 62 58 . 24 

NaH2Po4 • H20 

313 . 7 0 . 17299 11 . 62 58 . 24 
315 . 2  0 . 17505 11 .  79 58 . 59 
31 7 . 2 0 . 17893 12 . 11 59 . 23 
319 . 2 0 . 1837 6 12 . 51 60 . 02 
321 . 2 0 . 18915 12 . 9 6  60 .87  
323 . 2 0 . 194 6 7 13 . 43 61 . 71 
325 . 2 0 . 19981 13 .8 7  62 . 48 
327 . 2  0 . 20412 14 . 25 63 . 10 
329. � b 0 . 20707 14 . 51 63 . 52 
331 . 2  0 . 20815 14 . 60 63 . 67 

NaH2Po4 

333 , 2  0 , 19865 13 . 7 7 62. 30 
338 . 2  0 , 21720 14 . 72  63 . 85 
343 , 2 0 . 22437 16 . 07 65 ,86 
348 . 2  0 . 23358 16 . 93 6 7 . 02 
353 . 2 0 . 24767 18 . 29 68 . 70 
358 . 2 0 . 2 7010 20 . 56 71 . 16 

The dihydrate to monohydrate transit ion temperature.  
b 

The monohydrate t o anhydrous salt transition temperature . 

The above transit ion temperature values were determined graphically by the 
evaluators . 

(continued next page) 
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42 Sodium Dihydrogenphosphate 

COMPONENTS : EVALUATOR : 
( 1 )  Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 7558-80-7 ) 

(2)  Water ; H20 ;  [ 7 7 32-18-5 ) 

CRITICAL EVALUATION : (cont ' d ) 

J .  Eysseltova and J .  Makovi� 
Charles  University 

Prague , Czechoslovakia 

May 1985  

gives a summary of  the values for the parameters of equation [ l ) , In  Table III are 
given some solubility values obtained by the use of equation [ 1 ] and the parameters 
given in Table II , In Table III , the values for NaH2P04 · 2H2o are recommended values . 
For the dihydrate and the anhydrous salt the values given are tentative values because 
only the data of Imadsu (2) survived the iteration procedure .  
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Sod ium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Apf el , 0 ,  ( 1) Sodium dihydrogenphosphate ;  NaH2Po4 ; 

[ 7 558-80-7 )  

( 2 )  Water ;  H20 ; [ 7732-18-5 )  
Dissertation , Technical University , 

Darmstadt , 1911. 

VARIABLES: PREPARED BY: 
Composition and temperature , J ,  Eysseltovll 

EXPERIMENTAL VALUES: 
Composit ion of saturated solu tions in the NaH2Po4-H2o system . 

Po3- Na+ NaHlo4 
b 

4 

.t/ o c a. a. mass% mol/kg sol id phase C C 

0 3 . 01 36.13 4.71 
0 2 . 84 34.08 4 . 31 

25 4 . 08 48 . 97 8 . 00 Nalll04 ' 2H20 
35 , 5  4 . 47  53 , 65 9 , 64 1 1  

40 4 . 7 0 56 , 41 10 . 7 8 1 1  

44
c. 

4 ,83  57 , 9 7 11 .49  1 1  

44 5 . 06 60 . 73 12 , 89 NaHl04 · Ht 
50 5 , 15 61.81 13 . 48 NaHl�4 

• 2 2o 
50 5 , 26 63 . 13 14 . 27 
55 5 , 32 63 . 85 14 . 72 NaH2;,o4

•H2o 
58 5 . 46 65 , 53 15 . 84 
61 5,48 65.7 7 16 . 01 Na�lo4 65 5 , 4 9  6 5 , 89 16 , 10 
70 5 , 52 66 , 25 16 , 3 6 1 1  

7 5  5 , 60 67 , 21 17 , 08 . , 
83 5 , 76  69.13 18 . 66 1 1  

a. These concentrations are expressed as mol/1000 g soln . 
b 

These values were calculated by the compiler , 
C. 

This was a metastable equ il ibrium , 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS : 
All the experiments were performed in a No informat ion is given , 
water thermostat. Equ il ibr ium was ascer-
tained by repeated analysis of the l iquid 
phase ,  which was separated f rom the solid 
phase by f iltration through a mat of plati-
num wires . Phosphate was determined 
grav imetr ically as Mg2P207 • Sodium was 
determined as Na2so4 aft er phosphoric ac id 
had been removed as lead phosphate . 

ESTIMATED ERROR: 

No information is g iven .  

REFERENCES: 
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44 Sodi u m  Dihyd rogenphosphate 

COMPONENTS : 

(1) Sodium d ihydrogenphosphate;  NaH2Po4 ; 
( 7 558-80- 7 ]  

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

VARIABLES : 

Composition and temperature .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Imadsu , A .  

Mem . Col . Sc..<. . Emp. ( K yoto ) 1911-12 , 3 , 
2 57-63. 

PREPARED BY: 

J .  Eysseltov� 

So lubil ity in the NaH2Po 4
- H2o system . 

g / 100 g H20 

t/ 0 c mean mass%Cl mol / kgCl 

0 . 10 57 . 84 57 . 8 6 3 6 . 64 4 . 82 
57 . 8 7 3 6 . 66 4 . 82 

1 . 00 59 . 10 59 . 08 3 7 . 15  4 . 92 
59 . 06 3 7  . 13 4 . 92 

3 . 00 61 . 4 5  61 . 4 7  38 . 06 5 . 12 
61 . 49 38 . 08 5 . 12 

5 . 00 63 . 80 63 . 82 38 . 95  5 . 32  
63 . 84 3 8 . 9 6 5 , 32 

10 . 00 69 . 85 69 . 87 41 . 12 5 . 82 
69 . 89 41 . 14 5 . 82 

15 . 00 7 6 . 74 7 6 . 72 43 . 42 6 . 3 9 
7 6 .  7 0 43 . 4 1 6 . 3 9 

20 . 00 85 . 23 8 5 . 21 46 . 01 7 . 10 
85.18 4 6 . 00 7.08 

25 . 00 94 . 62 94 . 6 3  48 . 62 7 . 88 
94 . 63 4 8 . 62 7 . 88 

26 . 00 96 .  7 0 96 . 7 3 4 9 . 16  8 . 06  
9 6 . 7 5  4 9 . 17 8 . 06 

27 . 00 99 . 20 99 . 20 49 . 80 8 . 26 
9 9 . 19 49 . 80 8 . 26 

28 . 00 101 .  7 5 101 .  7 1  50 . 43  8 . 48 
101 . 6 7 50 . 4 1  8 . 4 7  

( continued next pag e) 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 
Equ ilibrium was approached from both under
saturat ion and sup ersaturat ion . Care was 
taken dur ing sampling to insure the absence 
of solid particles . Samples of  solution 
were weighed ,  evaporated to dryness and 
heated strongly to convert the sol id into 
metaphosphate. The concentration of the 
solution was calculat ed from the weight of 
metaphosphate formed . 

SOURCE AND PURITY OF MATERIALS : 
NaH2PO& was pr epared by adding H1Po4 to 
ordinary sodium phosphate unt il the 
solution gav e no prec ip itate with BaC12 • 
The solu tion was then evaporated until 
crystals  formed . These c rystals  were re
crystallized . Subsequent analysis  showed 
that the crystals  were free f rom ordinary 
impur i t ies . 

ESTIMATED ERROR : 
The temperature was kept constant to within 
0 . 03 K (below 40 ° C) , 0 . 05 K (between 4 0  and 
60° C) , 0 . 1  K (between 60 and 80° C ) ,  and 0 . 15 
K (above 80° C ) . Duplicate analys es agreed 
REFERENCES : wun1n :cu . J.1, . 



Sod i u m  Di hyd rogenphosphate 45 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 ) Sodium d ihydrogenphosphate ;  NaH/04 ; lmadsu , A .  
[ 7 558-80-7 ] Mem . Col . Sc.L Emp. ( Kyoto) 1 911-12 ,  3 ,  

( 2 )  Water ; H20 ,  [ 7 732-18-5 ) 257-63 . 

EXPERIMENTAL VALUES cont ' d : 

Solub ility in the NaH/04- H2o system .  

g / 100 g u2o 

.t/ O C mean mas s%
a mol/kl 

30 . 00 106 . 40 10 6 . 45 51 . 55  8 .8 6 
106 . 50 51 . 57 8 .87  

31 . 00 108 . 9 9  108 . 93 52 . 1 5  9 . 08 
108 . 87 52 . 12 9 . 07 

33 . 00 114 . 38 114 . 31 53 . 3 5 9 , 53 
114 . 23 53 . 32 9 . 52 

34 . 00 117 . 08 11 7  . 14 53 . 93 9 . 7 6 
117 . 20 53 . 9 6  9 . 7 6 

3 5 . 00 120 . 42 120 .44 54 . 63 10 . 03 
120 . 45 54 . 64 10 . 04 

37 . 00 126 . 82 126 . 7 6 55 . 91 10 . 57 
126 . 7 0 5 5 .8 9 10 . 56 

40 . 00 138 . 22 138 . 1 6 58 . 02 11 . 52 
138 . 10 58 . 00 11 . 51 

40 . 20 13 9  . 12 1 3 9 . 06 58 . 18 11 . 59 
1 3 9 . 00 58 . 16 11 . 58 

4 0 . 55 140 . 95 140 . 83 SB . SO 11 . 74 
140 . 7 0 58 . 45 11 . 7 2  

41 . 00 142 . 50 142 . 5 5 58 . 7 6 11 .87 
142 . 60 58 . 78 11 .88 

42 . 00 143 . 80 143 . 83 58 . 9 8 11 . 98  
143 . 85 58 . 9 9 11 . 9 9 

45 . 00 148 . 19 148 . 20 59 .  7 1 12 . 3 5 
148 . 20 59 . 71 12 . 3 5  

50 . 00 158 . 55 158.61 61 . 32 13 . 21 
1 58 . 67 61 . 34 13 . 22 

52 . 00 163 . 9 1  1 63 . 84 62 , 11 13 . 6 6 
163 . 7 6 62 . 09 13 . 64 

55 . 00 17 0 . 93 1 7 0 . 85  63 , 09 14 . 24 
170 .  7 7  63 . 07 14 . 23 

56 . 00 17 3 . 1 5 173 . 23 63 . 39 14 . 43 
17 3 . 30 63 , 4 1  14 . 44 

57 . 00 1 7 5 . 87  17 5 . 81 63 .  7 5 14 . 65 
17 5 . 74 63 , 73 14 . 64 

58 . 00 17 7 . 33 17 7  . 24 63 , 94 14 . 78 
17 7 . 14 63 , 92 14 . 7 6 

60 . 0  17 9 . 31 17 9 . 33  64 . 20 14 . 94 
17 9 , 34 64 . 20 14 . 94 

62 . 0  181 . 20 181 . 3 5 64 . 44 1 5 . 10  
181 . 50 64 . 48 1 5 . 12 

65 . 0  185 . 06 184 . 9 9  64 . 92  1 5 . 42 
184 . 92 64 . 90 1 5 . 41 

69 . 0 1 9 0 . 1 7  190 . 24 65 , 54 15 . 84 
190 . 3 1 65 . 55  1 5 . 8 6 

80 . 0  207 . 08 207 . 2 9 67 . 44 1 7 . 2 5 
207 . 50 67 . 48 17 . 2 9 

90 . 0 22 5 . 1 7 225 . 31  69 , 2 5  18 . 7 6 
225 . 45 69 . 2 7 18 . 78 

99 . 1  24 6 . 20 146 . 5 6 7 1 . 1 1 20 . 51 
246 . 92 71 . 17 20 . 57 

aThese values were  calculat ed by the comp iler . 

Examinat ion of the equ ilibr ium solid phases showed the pr esenc e of 
the anhydrou s sal t , the monohydrat e ,  d ihydra te and t etrahydrat e . 
The trans it ion point s of anhydrous salt and monohydrate  and of 
monohydrat e and d ihydrate  were estimated to be 57 . 4° C and 40 , 8 ° C , 
respec t iv ely . 



46 Sodium Di hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Sodium metaphosphate ; NaP03 ; 
[ 10361-03-2 ] 

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

Morey , G . W .  

J .  Am. Chem . Soc.  195 3 ,  7 5 ,  5794-7. 

VARIABLES : P REPARED BY : 

Temperature and composition . J , Eysseltova 

EXPERIMENTAL VALUES : 
Solubility of NaP03 

in water . 

concentration 

wt , fraction mass%a 
mol /kg

a t/ ° C .  primary phase 

0. 70 70 22 . 88 147 
0,739 73.9 27. 77 159 
0 . 765 7 6 . 5  31 . 92 210 
o .  78 78 34 . 77 235 
0 . 794 79 . 4  37 . 80 256  
0 , 849  84 . 9 55 , 14 305 I I  

0 . 92 92 112 . 8 348 I I 

0 . 93  93 130. 3 402 
0 , 9 6  9 6  235 . 4  517  

aThese values were calculated by the compiler. 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The solubilities below 400° C were made in 
sealed glass tubes ro tating in an oven which 
was provided with an automatic temperature 
control (1) ,  Runs above 400° C were also 
made in sealed glass tubes but in an 
ordinary furnace without continuous 
rotation . The tubes were inverted several 
times to make sure that equilibrium was 
obtained , Temperatures were determined with 
a Pt-Pt90Rhl0 thermocouple ,  the bare junc t ior 
of which was within a few mm of the middle 
of the tube . The glass tubes were Corning 
702 glass .  

SOURCE AN D  PURITY OF MATERIALS : 

NaP03 · H2o was obtained f rom Ontario 
Research Foundat ion , but the purity is not 
specified . 

ESTIMATED ERROR: 

No information is given but the compiler 
est imates the accuracy of the temperature 
measurement to be within ±  1 ° C. 

REFERENCES : 

1. Kracek , F . C . ; Morey , G , W , ; Merwin , H , E , 
Am.  J ,  Sc.-l. 1938 , 3 SA , 143 . 



Sod ium Di hydrogenphosphate 

COMPONENTS : 

(1) Sodium dihydrogenphosphate ; NaH2Po4 ; 
[ 7558-80-7 ] 

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

CRITI CAL EVALUATION : 

EVALUATOR : 

J ,  Eysseltova 
Charles University 

Prague , Czechoslovakia 

May 1985 

The values reported for the solubilities in multicomponent systems containing 
sodium dihydrogenphosphate will be presented , and , where possible , evaluated in this 
chapter . 

Ternary systems with two saturating components 

Seven such systems have been studied , but in several of these reports , there are 
insufficient data to permit a critical evaluation to be made. There was no evidence for 
the formation of solid solutions and/or solid ternary compounds in any of these systems . 
Critical evaluations will be made for the following four systems . 

47 

1 .  The NaH2Po ,1 -NaBOz-H2o system ,  This system has been studied a t  298 and 308 K (1) , The 
appearance of Na2B407 • 10H2o [61028-24-8 ] as one of the solid phases in this system 
indicates that the system cannot be treated as a ternary one , but should be considered 
as a part of the Na !rB2D3-P2o5-H20 system , 
2 .  The NaH7P04-NaNif:3-H20 system , Solubility data  for this system have been ob tained at  
273 , 283 , 293 and 303 K (2) , and at 323 K (3) , The solubility data for the isotherms at 
273 , 283 and 293 K can be described by equation [1 ] , derived by Kirgintsev (4) . In this 
equation , m1 is the molality of the salt , m0 is the molality of the same salt in a 

[ 1 ] 

saturated aqueous solution under the same conditions , Yl is the solute mole fraction of 
the component , and a is an adj ustable parameter , In an ideal solution a =  daw/dm where 
aw is the activity of the water and m is the molality of the component . The values of 
(-1/a) for this system are given in Table I .  

Table I ,  Parameters of equation [1 ]  for the NaH2Po4
-NaND3-H20 system. 

NaH2Po4 NaN03 

T/K -1/a aa -1/a a 

273 0 . 68 0 . 02 1 . 03 0 . 06 
283 0 . 70 0 . 02 0 , 98 0 . 03 
293 O.b8 0 , 03 0 .88 0 . 06 

a the standard deviation of the (-1/a ) value 

The data at 303 K (2) and at 323 K (3) do not give a constant value for a . This is 
possibly due to some interaction between the two salts at these higher temperatures , 
whereas in the derivation of equation [1 ]  it was assumed that there is no such inter
action , Figure 1 is a summary of the solubility data obtained experimentally and by the 
use of equation [1 ] . 
3 .  The NaH2Po4-NaC1-H2o system .  Solubility data for this system were reported for 273 , 
298 and 348 K (5 ) , at 298 and 323 K (6 ) , and at 313 K ( 7 ) , Of all these data only the 
298 K isotherms (5 , 6 )  can be compared directly , Figure 2. The solub ility of NaH2P04 
can be expressed by equation [2 ] , Neither the solubility of NaHiPo4 at other tempera� 
tures nor the solubility of NaCl can be expressed by equation [1] , Attempts to use 

log m1 = log 7, 7  - (1,1 ± 0,1) log Y1 [ 2 ] 

equation [1 ]  gave values for a that either varied or had standard deviations of about 50% , 
4 .  The NaH2Po4-KHzP04-H20 system , Babenko and Vorob ' eva (8 ) present solubility data from 
which it is possible to construct a polytherm and make comparison with data obtained by 
others for solutions simultaneously saturated with two solids (5 , 7 ) , This is done on 
Figure 3 ,  The agreement is fairly good . However , equation [ 1 ]  could not be used for 
this system because it was impossible to obtain a constant value for a .  This is likely 
due to the fact that equation [ 1 ]  was derived on the basis of simplifying assumptions 
and this system is too complex for such assumptions to be valid , A more precise model is 
needed but this may require additional parameters . At present there are too few data 
available to calculate values for additional parameters. 

Three other ternary systems have been studied but only a limited amount of 
experimental data is available, Therefore , no evaluation of these data can be made . 

(continued next page) 



48 Sodiu m  Di hydrogenphosphate 

COMPONENTS : EVALUATOR : 
(1) Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 7558-80-7 ] 

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

CRITICAL EVALUATION : 

2 

o 2 7 3  K 
• 2 8 3  K 

2 9 3 K 

J , Eysseltova 
Charles University 

Prague ,  Czechoslovakia 

May 1985 

2 3 4 5 6 7 
CN a NO /mo l  kf' 

Figure 1. Solubility in the NaH/04-NaN03-H2o system . The solid lines 

represent equat ion [1 ] . 



Sod iu m D ihydrogenphosphate 

COMPONENTS : EVALUATOR : 
(1 )  Sodium dihydrogenphosphate ;  NaH2Po4 ; 

( 75 58-80-7 ]  
J, Eysseltova 

Charles  University 
Prague , Czechoslovakia 

( 2 )  Water ; tt2o ;  ( 7 732-18-5 ]  

CRITI CAL EVALUATION : 

8 

7 

j' 
6 

Cl 
.lO: 

0 5 
'� 0 

IL 
X

N 

4 

3 

2 

o r e f  (6) 
e r e t (5) 

- e q ua t ion  [2] 

�-"' • 
0 

\:a 
0 

CNa ci 'mol kg- 1 

• 0 • 

May 1985 

• 

Figure 2 .  Solubil ity in the NaH2Po4-NaC1-H2o system at 298 K . 
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50 Sodium D ihyd rogen phosphate 

COMPONENTS : EVALUATOR : 
(1) Sodium dihydrogenphosphate ;  NaH2Po4 ; 

[ 7558-80-7 ] 

( 2 )  Water ; H2o ; [ 7 732-18-5 ) 

CRITICAL EVALUATION : 

- re f (8) 
o r e f (5 )  
• r e f (7 )  

J , Eysseltova' 
Charles University 

Prague , Czechoslovakia 

May 1985 
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Sodi u m  Dihyd rogenphosphate 

COMPONENTS : 

( 1 )  Sodium dihydrogenphosphate ; NaH2Po4 ; 
[ 7558-80-7 ] 

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

CRITICAL EVALUATION : (cont 'd) 

EVALUATOR : 

J .  Eysseltov� 
Charles University 

Prague, Czechoslovakia 

May 1985 

These other systems are : NaH2Po4-Na2so4-H20 studied at 298 K ( 9 ) ; NaH2P04-NaCl04-H20 
studied at 298 K ( 1 0 ) ; and NaH2Po4-NB4H2P04-H20 ,  studied at 263 to 303 K ( 11 ) , 

Systems having an organic component 

51  

Solubility data for the NaH2Po4-acetone-H20 system and for two sections through the 
NaH2Po4-NaC10

4
-acetone-H20 system at 298 K have been reported (12 ) , Layer formation was 

observed in all the studies , Not enough data are available to make a critical evaluation 
of the work , However , the value reported for the solubility of NaH2P04 • 2H20 in water at 
298 K is in error by about +20%. 

Quaternary systems 

Solubility data have been reported for four quaternary systems : (a )  a section 
through the NaH2Po4-NH4�iPo4- (NH4)2HP04-H20 system at 262 to 343 K ( 13) ; (b) three 
isotherms of the Na+ , KT I  I H2Po4

- , NO;
--H20 system ( 14 ) ; (c) the Na+ , NH4

+ l I H2Po4
- , c1--H20 

system at  298 K ( 15 ) ;  and (d) the Na , K"" I I H2Po4
- , ci--H2o system at 298 K (15 ) ,  at 313 K 

( 7 ) , and at 273 , 298 , 323 and 373 K (16 ) , 
The 298 K solubility isotherm for the Na+ , K+ I j H2Po4

- , c1--H20 system is given on 
Figure 4 ,  The values given for the boundary ternary systems are those reported for the 
eutonic solutions in the NaH2Po4-NaC1-H2o system (5 , 6 ) , the NaH2P04-KH2Po4-H2o system (5 )  
the KH2Po4-KC1-H2o sys tem ( 17-19 ) , and the KCl-NaCl-H20 system (20 ) , There appears to  be 
a systematic error in the data of Brunisholz and Bodmer ( 16 ) , The phosphate content is 
too large. Therefore , the data of Solo� ' ev ,  et al , (15 ) are preferred . 

References 
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52 Sodi u m  D i hyd rogenphosp hate 

COMPONENTS : EVALUATOR :  
( 1) Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 7558-80-7 ] 
J, Eysseltova 

Charles University 
Prague ,  Czechoslovakia 

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

CRITICAL EVALUATION : 
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t 

May 1985 
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o ref ( 15) 
+ r ef (1 6) 
x r e f s  (5, 6, 17-20) 

+ + 1 1  - -Solubility in the Na , K  H2Po4 , Cl -H2o system a t  29 8 K .  



Sod i u m  Di hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Sodium dihydrogenphosphate ;  Nalllo4 ; Apf el , O. 
[ 7 558-80- 7 ]  

( 2 ) Disodium sul fate;  Na2so4; [ 7 7 57-82 -6 ]  

( 3 )  Water ; n2o ,  ( 7 732- 18- 5 ]  

Dissertation , Technical Universit y ,  
Darmstadt 1911. 

VARIABLES : P REPARED BY : 

Compos ition at 2 5° C .  J .  Eyssel tova 

EXPERIMENTAL VALUES : 

Compos ition of saturated solut ions in the Nalllo4-Na2so 4 -H
2
o system at 

P03- so2- a a 
4 4 

NaHl04 
Na2so4 

mol / 1000 g soln mol / 1000 g soln mass% mol / kg mass% mol / kg 

4.08 ---- 48 . 97 8.00 ---- ----
3 . 92 O . l l 47.05 7 . 63 1 . 56 0.2 1 
3.82 0 . 26 45 . 85 7 . 57 3. 69 0.52 
3.58 0 , 45 4 2 .9 7 7 . 07 6.3 9 0 . 89 
3 . 2 7 o .  71  3 9 . 2 5  6.4 5 10.08 1.40 
3 . 29 0.7 2 39.49 6 . 54 10 , 2 3 1 .43 

aThe mass% and mol/ kg 11
2
0 values were calculated by tht: compiler. 

AUXI LIARY INFORMATION 

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

Equil ibrium was reached isothermally , 
Equ ilibrium was ascertained by repeated 
analysis  of the l iquid phase .  The solid 
and liqu id phases were separa ted f rom each 
other by filtra t ion through a mat of 
platinum w ires . Phosphate content was de
termined gravimetrically as Mg2P2o 7 . The 
sulfate content was det ermined grav imetric
ally as BaSO , Sodium cont ent was de
termined as ha2so4 after removing the 
phosphate and sulfate as Pb3 (P04) 2 and 
PbS04 • 

No information is given .  

ESTIMATED ERROR: 

No information is given. 

REFERENCES: 

25° c .  

H o
a 

2 

mass% 

51.03 
51.39 
50 . 46 
50. 64 
50.67  
50 , 28 
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54 Sod i u m  Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Shpunt , S . J, ( 1) Sodium d ihydrog enphosphate;  NaH2Po4 ; 
[ 7 558-80-7 ]  Zh .  P1t.i..kl . Kh<m . 1940 , 1 3 , 9-18 . 

(2) Anunonium dihydrog enphosphate;  NH4H/O 4 ; 
[ 7 7 2 2-76-1 )  

(3 )  Water ; u2o ; [ 7 7 3 2-18-5 ] 

VARIABLES :  

Temp erature and composit ion . 

EXPERIMENTAL VALUES: 

PREPARED BY : 

J .  Eysseltov� 

Part 1 .  Crystallizat ion t emperatures on sections 
of the NaH2Po4-NH4H/04-u2o syst em .  

NaH2Po4 

mass% mol/kga mass% mol/kga 

Sect ion I 

7 . 7  0 . 70 ---- ----
7 . 4 o .  7 0  4 . 8  0 , 48 
7 . 0 o .  7 0  9 , 1  0 . 94 
6,8 o .  7 1  13 . 0  1.41 
6 , 5  0 . 70 16 . 7  1 . 89 
6 . 2  0 , 70 20 . 0  2 . 3 6  
6,0 o .  7 0  23 , 1  2 , 83 
5.8 o. 71 2 5 , 9  3 , 30 
5 , 6  0.7 1 28 . 6  3 , 7 8  

Section II 
15 , 4  1 . 52 ---- ----
1 5 . 0  1.52 2 , 9  0 . 31 
14,6 1 . 53 5 , 7  0 , 62 
14,2 1 1, 53  8 . 3  0 . 93 
13,9 1 . 54 10 . 7  1.23 
13 , 2  1.54 15 . 2  1 . 84 
12.8 1 . 52 17 , 3  2 . 15 
12 . 5  1 . 53 19 . 3  2 , 4 6  
12.2 1 . 53 21.3 2 , 78 
1 2 . 0 1 . 53 23 , 1  3 . 09 
1 1  7 , � ,. '> /, R '1 '1 0  

AUXILIARY INFORMATION 

t/ ° C 

-2 . 1  
-3 . 3  
-4 . 5  
-5 . 5  
- 0 . 6 
8 . 5  

17 . 1  
25 . 0  
3 0 . 8  

-4 . 5  
-5 . 0  
- 5 . 6  
- 6 . 1  
-6 . 7 

1 . 4 
8 . 9  

13 . 6  
19 . 8  
24 . 5  
'l n  , 

solidb 
phase 

A 
I I  

I I  

I I  

I I  

I I  

t i  

t i  

A 
I I  

I I  

I I 

I I  

I I  

I I  

I I  

I I  

" ( ... ....  -. t- .f nn n.4 n ...... .. n o n n  

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

A standard visual polythermic method and No informat ion is given , 
the isothermal method were used but no 
d etails ar e given. The P2o5 cont ent was 
det ermined by a standard method described 
in the "NIUIF mat erials" but no ref erenc e 
is given .  The ammonia content  was de-
termined by the Kj eldahl method . The 
sod ium ion cont ent was p robably determined 
by d iff erence-compiler . 

ESTIMATED ERROR: 

The temperature  was cont rolled to within 
±0,2 K, 

REFERENCES :  



Sod i u m  D ihyd rogenphosphate 55 

COMPONENTS : ORIGINAL MEASUR�MENTS : 
( 1) Sodium d ihydrogenphosphate ;  NaHl04 ; Shpunt , S . J . 

( 7 558-80-7 ]  Zh . Puhl.. Khim , IBQ., 7 3 , 9-18 . 
(2) Ammonium d ihydrogenphosphate ; NH4H2Po4 ; 

[ 7 722-7 6-1 ] 

(3 ) Water ; H2o ;  [ 7 732-18-5 ] 

EXPERIMENTAL VALUES cont ' d . 

Part 1 .  Crystallization temperatur es on sections 
of the NaH2Po4

-NH4H2Po4-H20 system , 

NaH/04 NH411/0
4 · solid b mass% mol/kga mass% mol/kga 

t:./ ° c phas e  

S ec t ion I II 

23 . 1  2 . 50 ---- ---- -6 . 6  
22 . 7  2 . 51 2 . 0 0 . 23 -7 . 1 I I  

22.2 2 . 50 3 . 8 0 . 45 - 7 . 6 I I  

21 . 8  2 . 50 5 . 7  0 . 68 -8 . 0 " 
21 . 4 2 . 50 7 . 4 0 . 90 -8 . 5  " 
21 . 0  2 . 50 9 . 1  1 . 13 -9.0 " 
2 0 . 3  2 . 50 12 . 2 1 . 57 -2 . 2  
19 . 9  2' , 50 13 . 8 1 . 81 3 . 5 " 
19 . 6  2 . 50 15 . 2 2 . 03 7 . 9  " 
19 . 2  2 . 52 1 7 . 3  2 . 3 7 13 . 1 " 
18 . 7  2 . 51 19 . 3 2 . 7 0  19 . 0 " 
18 . 1  2 . 50 21 . 3  3 . 06 26,1 " 
17 . 7  2 . 49 23 , 1 3 . 3 9 3 0 . l  I I  

S ect ion IV 

34 . 6  4 . 41 ---- ---- -2 . 7 C 
33 . 9 4 . 41 2 . 0 0 . 27 -2 . 6  " 
33 . 2 4 . 3 9  3 . 8  0 . 52 -2 . 5  " 
32 . 6  4 . 40 5 , 7  0 . 80  -2 . 6  " 
32 , 0 4 . 40 7 . 4 1 . 06 -2 . 5 I I 

31 . 5 4 . 4 2 9 . 1 1 . 33  -2 . 9 " 
3 0 . 9 4 . 41 10 . 7  1 . 59 1 . 9  
3 0 . 4 4 . 41 12 . 2 1 . 8 5  9 , 0 " 
29 , 9 4 . 42 13 . 8 2 . 13 13 . 9  " 
29 . 4 4 , 42 15 . 2 2 . 38  18 . 5 I I  

28 . 4 4 . 41 18 . 0  2 . 92 27 . 6  I I 

S ection V 

38 . 5 5 . 22 ---- ---- 7 . 1 C 
3 7 . 8 5 . 23 2 , 0 0 . 29 6 . 8 " 
3 7 . 1  5 , 23 3 . 8 Q . 56 6 . 9  " 
3 6 . 4  5 . 24 5 , 7 0 , 8 6 7 . 2  " 
3 5 , 8 5,2 5 7 . 4 1 . 13 7 . 1  I I 

3 5 . 2  5 . 26 9 , 1 1 . 42 7 . 1  " 
34 . 5  5 . 24 10 , 7 1 .  7 0  7 , 1 B + C 
3 3 . 9 5 . 24 12 , 2 1 . 9 7  12 . 1  
3 3 . 3  5 . 24 13 , 8 2 . 2 7  17 . 9  " 
32 . 8 5 . 26 1 5 . 2  2 . 54 22 .8 " 
32 . 2 5.25 16 . 7  2 . 84 27 . 3  " 

S ect ion VI 

42 . 3  6 . 11 ---- ---- 14,5 
41 . 4 6.09 2 , 0 0.31 14 . 4 " 
39 . 9 6 . 11 5 , 7  Q . 91 14 . 7 " 
3 8 , 4 6 . 09 9 , 1 1 . 51 14 . 6  I I 

3 7 . 1  6 . 10 12 . 2  2 . 09 14 . 5 " 
3 6 . 4 6 . 09 13 . 8 2 .41 20 . 9  B 
3 5 , 9 6 . 12 1 5 . 2  2 . 7 0  26 . 6 " 
35 . 2  6 . 10 16 , 7 3 . 02 31 . 1 " 

( continued next pag e) 



56 Sod i u m  Dihydrogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1) Sodium d ihydrogenphosphate ;  NaH2Po4 ; Shpunt , S . J .  
[ 7 5 58-80-7 ] Zh .  P1t..l/?1.. Kli..im . ) 940 , 1 3 , 9-18 

( 2) Ammonium d ihydrogenphosphate;  NH4H/04 ; 
( 7 722-7 6-1] 

( 3 )  Water , n2o ;  ( 7732-18-5 ) 

EXPERIMENTAL VALUES cont ' d .  

Part 1 ,  Crystallization temperatures on sections 
of the Nall2Po4-NH4H/04 -H2o system .  

NaH/04 NH4H/04 sol idb mass% mol /kga mass% mol/ kl .t.l
°
c phas e  

Section VII 

24 , 9  2 . 9 1 3 , 8  0 . 4 6 -8 . 4  A 
2 6 . 6  3 . 18 3 , 7  0 . 46 -8 . 8  I I  

28 . 2  3 . 44 3 , 6  0 . 4 6 -9 . 7 I I 

31 . l  3 , 9 6 3 , 5  0 , 4 6  -8 . 2 
32. 5 4 . 22 3 , 4 0 . 4 6  -5 . 3  " 
3 4 , 1  4 . 54 3 , 3  o . 4 6  -1 . 2  I I 

3 6 , 5 5 , 04 3 , 2 o . 46 3 . 4  I I 

38 , 5  5 . 49 3 , 1  0 , 4 6  7 . 8 " 
41 . 9  6 . 32 2 , 9  o.46 1 5 . 6  " 
44 .8  7 . 12 2 . 8  o . 4 6  20 , 8  " 
4 6 , 1  7 , 50 2 , 7 0 . 4 6  24 . 3  " 

Sect ion VI I I  

19 , 9  2 . 30 8 , 0  0 , 9 6  -7 . 9 A 
22 , 0  2 , 61 7 . 8 o . 9 6 -8 . 7  I I 

23 , 8  2 , 89 7 , 6 0 . 9 6  -9 . 3 I I  

2 5 . 6  3 . 18 7 . 4 0 , 9 6  -9 . 9 " 
27 , 3  3 . 47 7 , 2  0 . 9 6  -10 . 7 A + C 
28 . 8  3 . 74 7 , 1 0 . 9 6  -8.0 
31 . 7 4 . 2 9 6 . 8 0 . 9 6  -3 . 3  " 
34 . 1 4 , 7 9 6 , 6 0 . 9 7  1 . 5  " 
36 , 5  5 . 33 6 , 4 0 , 9 7 6 . 5  " 
38 . 5  5 , 80  6 , 2 0 . 97 10 . 7  " 
40 , 2 6 , 22 6 , 0  0 , 9 7  14 . 7  " 
41 . 9  6 . 68 5 , 8 0 . 96 18 . 3 " 
44 . 8  7 . 52 5 . 6  0 . 98 23.5 " 
47 . 3 8.31 5 . 3 0 , 9 7  28 . 2  " 

P art 2 ,  Solutions coex isting with two solid phases .  

Nall/04 NH4H/04 H20 
sol idb .t_/ O C mass% mol/kl mass% mol/kga. mass% phase 

-4 . 3  ---- ---- 1 6 . 7  1 .  74  83 . 3  A +  B 
-9 . 9  32 . 4  3.99 ---- ---- 67.6 A +  C 
- 6 . 0  6 , 6  0 . 70 14 . 7 1 . 62 78 , 7  A +  B 
- 7 . 1 13 , 6  1 . 53 12 . 4  1 . 4 6  74 , 0  " 
-9 . 1  2 1 . 0  2 , 53 9 , 8 1 . 23 69 , 2  " 
-2 .8  3 1 . 3  4 . 39 9 , 3 1 . 36  59 , 4  B + C 

7 . 1  34 . 4  5 . 22 10 , 7  1 . 69 54 . 9 I I 

14 . 7  3 7 . 3  6 . 09 11 . 7 1 . 99 51 . 0  " 
-10 . 2  30 , 0  3 . 7 5 3 , 4  o . 44 66 . 6  A +  C 
-10 . 7 2 7.4 3 . 49 7 , 2 0 . 9 6  65 , 4 " 

( continued next pag e) 



Sod iu m  Dihydrogenphosphate 57 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Sodium dihydrogenphosphate ;  NaH/04 ; Shpunt ,  S.J . 
[ 7 5 58-80-7 ] Zh ,  PJL.lkt. K/wn, 1940 , 1 3 , 9-18 . 

( 2) Ammonium dihydrogenphosphate ; NH4H2Po4
; 

[ 7 722-76-1 ] 

( 3 ) Water ; H2o ; [ 7 732-18-5 ) 

EXPERIMENTAL VALUES cont ' d . 

Part  3 ,  Solubility isotherms , 

NH4H/04 NaH/04 H2? solidb mass% C mol/kga mass% C mol / kga mass% C C C phase  

temp . = -9 , 9 ° C 
---- ---- ---- 32 , 4  100 , 0 3.99 6 7 , 6 13 91 A + C 

3 , 6 1 1 . 7 0 , 46  28 , 6 88 , 3 3 ,51 67 . 8  1400 A 
7.5 24 . 0  0 , 96 24 . 6  76 . 0 3 . 02 67 , 9  1398 I I  

9 . 2  2 9 . 6 1 . 18 2 2 . 8 7 0 . 4 2 . 7 9 68.0 1402 A + B 
8 , 5  23 . 8  1 . 1 7 28 . 4 76.2 3 . 7 5 63 . 1  1 129 B + C 
3 . 4  10 . 4  0 . 45 3 0 . 4  89 . 6  3 . 83 66 , 2 1302 C 

t emp . = -7 ° C 
---- ---- ---- 24.2 100 . 0 2 . 66 7 5 .8 2092 A 
4 . 0 16.5 0 , 46 21.0 83 , 5 2 . 33 7 5 . 0 1988 I I 

8 . 4  33 . 5  0.98 1 7 . 4 66 . 5 1 . 95 74 . 2 1893 I I  

12.3 48 . 1 1 . 45 13 . 8  51 . 9  1 . 56 73 . 9 1851 A + B 
10 . 6  34 , 6  1 . 34 20 . 8  65 . 4 2 . 53 68.6 1436 B 
8 . 8 23 . 7 1 . 24 29 . 4  76 . 3 3 . 96 61 .8 1068 B + C 
7 , 0  19 , 8  0 , 96 29 , 7  8 0 , 2 3 , 91 63 . 3  1140 
3 , 4  10 , 0 0 , 45 3 1 . 5  9 0 . 0 4 . 03 65 , 1 123 9 I I ---- ---- ---- 33 . 6  100 , 0  4 . 22 66 .4 1261 I I 

temp . = -4 . 3 ° C 
---- ---- ---- 15 , 1 100 . 0  1 . 48 84 . 9 3 74 5  A 

8 . 8  56 . 8  0 . 91 7 . 0 43 . 2 0 . 69  84.2 3484 I I  

16 . 8  100 , 0  1 . 76 ---- ---- ---- 83 . 2 3184 A +  B 
15 , 3  7 0 , 9  1 . 70 6 , 6 2 9 , 1 0 . 7 0 78 . 1  23 09 B 
13 , 3 50 . 8 1 . 58 13 . 5 4 9 . 2  1 . 54 7 3 , 2 1782 I I 

11.4 36 . 4 1 . 46 20 . 6  63 . 6 2 , 52 68 . 0 13 96 I I 

9.1 23 . 8  1 . 30 30 . 3 76 . 2 4 . 16 60 , 6 1015 B + C 
6 , 9  18 . 9  0 . 96 3 1 . 0  81 . l 4 . 16 62 . 1  1084 C 
3 . 3 9 . 5  0 , 4 5  32 . 8 90 . 5 4 . 28 63 , 9 1 17 5d 

I I 

---- ---- ---- 34 . 6  100 . 0  4 . 41 6 5 , 4 ---- I I  

t emp .  • o•c 
18 . 4 100 , 0 1 . 96 ---- ---- ---- 81 . 6 2833 B 
16 , 9  73 , 4  1 . 92 6 . 4 26 . 6 0 . 1 0 7 6.7 2127 
1 6 , 06 6 5 . 0 1 . 86 9 , 02 3 5 . 0  1 . 00 74.92 1941 
14 . 7 54 . 0 1 . 77 13 . 1  46 . 0 1 . 51 7 2 . 2  1697 
13 . 11  42 . 6 1 . 66 18 . 46 57 . 4  2 , 25 68.43 1420 
12 , 9  40 , l  1 . 67 20 , 0  59 , 9  2 . 48 67 , 1 1333  
10 , 53 28 , 5  1 . 48 27 , 47 71 . 5 3 . 69 62 , 0 107 7  
10 . 0 25 , 1  1 . 48 3 1 . 1  74 . 9 4 . 40  58 , 9 944 
9 . 64 24 . 1 1 . 43 3 1 . 69  7 5 . 9  4 . 50 58 . 67 937 B C 
9 . 8 24 . 3 1.46 31 . 7 1 5 . 7 4 . 51 58 . 5  931 I I  

6 , 7  1 7 . 4  0 . 97 3 3 . 2 82 . 8  4 . 6 0  60.1 999  C 
5 . 8  1 5 . 3  o . 83 3 3 . 5 84 . 7 4 . 60 60 . 7  1 024 I I  

3 , 2 8 , 8 o . 45 34 , 8 91 . 2  4 . 68 62 , 0 1083 I I 

2 , 62 7 , 3 0 , 36 34 . 84 92 , 7  4 . 64 62 , 54 11 09 I I  ---- - --- ---- 36 , 4  100 . 0  4 .  7 7  63 . 6 11 50 I I  

(continued next page) 



58 Sodium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

Shpunt , S , J ,  ( 1) Sod ium d ihydrogenphosphat e ;  NaH2Po
4

; 
[ 7 558-80-7 ] Zh .  Ptikl. Kfwn . 1940 , 1 3 , 9-18 . 

(2) Ammonium dihydrogenphosphate; NH4H2Po4 ; 
[ 7 722-7 6-1 ] 

( 3 ) Water , H
2
o ; [ 7 7 32-18- 5 ]  

EXPERIMENTAL VALUES cont ' d .  

mass% 

21 . 8 
20 , 5  
18 . 0  
1 6 . 1  
12 , 7  
11 . 5  
11 . 1 

6 . 2  
3 , 0  

25 . 9  
24 . 2 
21 . 4  
19 . 5 
1 5 . 8  
14 . S  
13 . 4 
12 . 4 

5 . 7 
2 . 8  

3 0 .2 
28 . 0 
26.10 
25 , 2 
23 . 0 
20 . 0  
18 . 6 
17 . 3  
16 . 2 
15 . 78 
13 . 30  
13.20 

9 . 55 
6 . 26 
5 , 2 
3 , 42 
2 , 5 

C 
C 

100 , 0  
7 7,6 
59 , 7 
46 . 4  
3 0 , 5 
26 , 0 
24 . 6 
14 , 6 

7 , 3 

100 . 0 
81 . 4 
64 . 9  
51 . 8  
3 6 . 1 
31 . 5 
27 . 6 
24 . 9  
12 . 2 

6.2 

100.0 
84.0 
7 3 , 6 
69 . 5 
56 . 9 
45 . 6 
40. 7 
3 6 . 1 
32.3 
3 1 . 6  
24 . 9 
24 . 9  
18 . 5  
12 . 3  
1 0 . 2  

6 . 8  
5,0 

mol/kga 

2 , 42 
2 , 4 3  
2 , 26 
2 , 16 
1 . 93 
1 . 84 
1.81 
0 . 96 
0 , 45 

3,04 
3 . 0 0  
2 , 80 
2 . 7 5  
2 , 5 0  
2 . 40 
2 . 3 3  
2 . 22 
0 . 9 6 
0.4 5 

3 . 7 6 
3 . 6 6 
3 . 54 
3 . 4 6 
3 . 40 
3 . 16 
3 . 04 
2 . 9 6 
2 . 9 1  
2 , 82 
2.58 
2 . 54 
1 .  78  
1 . 15 
0 . 9 6 
0 , 62 
0 . 45 

Part 3 .  Solubility isotherms . 

mass% mol/ kga 

temp . ,. +10° C , 

6 , 2 
12.7 
19 , 4 
3 0 , 2 
34.1 
3 5 , 5  
38 . 0  
39,5 
40,5 

22.4 
40 . 3 
53 . 6  
69 . s  
74 . 0  
7 5 . 4 
85 . 4 
92 . 7  

100 . 0 

temp . .. +20 ° C 

5 , 7  
12 , 1  
18 , 9 
29 . 2 
32 . 9  
3 6. 7 
39 . 1  
42 . 9 
44 . 2  
4 5 . 3  

18 . 6  
3 5.1 
48 . 2 
63 . 9 
68 . 5  
7 2.4 
7 5 . 1  
87 . 8  
93 . 8  

100 . 0  

temp . = +30 ° c 

5 . 5  
9.7 7  

11 . 5  
18 . 2  
24 . 9 7  
28 . 2  
31 . 9  
35 . 4  
3 5 . 62 
41 . 89 
41 . 60 
43 . 7 5  
46 . 50 
47 . 8  
48 . 55 
4 9 . 0  
51 . 2  

16 . 0  
26 . 4 
3 0 , 5 
43 . 1  
54 . 4 
59 . 3  
63 . 9  
67 . 7 
68 . 4 
7 5 . 1  
7 5 . 1 
81 . 5 
8 7 . 7  
89 . 8  
93 , 2  
95 . 0  

100.0 

0 . 70  
1 . 53 
2 . 51 
4.41 
5 , 22 
5 , 54 
5 . 67 
5 . 72 
5 . 67 

0 . 68 
1 . 52 
2 , 56 
4 . 42 
5 . 21 
6 . 13 
6.72 
6 , 9 5 
6 , 95 
6 , 90 

0 . 70 
1 . 27 
1 . 51 
2 . 58 
3 . 78 
4 . 42 
5 . 23 
6 . 09 
6 . 11  
7 . 7 9  
7 . 67 
7 . 8 0  
8 . 20 
8.4 7  
8 . 42 
8 . 42 
8 . 7 4 

mass% 

7 8 . 2  
73 . 3 
69 . 3 
64 . S 
57 . 1 
54 . 4 
53 , 4  
55 , 8  
57 , 5  
59 , 5  

74 . 1 
7 0 . 1  
66 , 5  
61 . 6 
55 . 0 
52 , 6 
4 9 , 9  
48 . S 
51 . 4  
53 , 0  
54 . 7  

69 . 8  
66 . S  
64 . 13 
63 . 3 
58 . 8 
55 . 03 
53 . 2  
so . a  
48 . 4 
48 . 60 
44 . 81  
4 5 . 20 
4 6 . 7 0  
47 . 24 
47 . 0  
48 . 03 
48 . 5  
48 . 8  

a 
The mol/kg H2o values were calculated by the comp iler . 

C 
C 

2288 
17 6 6  
1470  
119 6  

8 7 5  
788 
7 57 
838 
9 00 
961 

1824 
1508 
129 3  
1048 

806 
7 3 0 
658 
621 
7 01 
7 50 
789 

147 7  
1278 
115 6 
1116  

930 
802 
7 4 5 
678 
617  
622 
536  
544 
580 
594 
588 
615 
627 
628 

b The sol id phases  are :  A a ice ;  B a  NH4H2Po4 ; C • NaH2Po4 · 2H20 . 

cThe concentrat ion units are :  mol/100  mol of solute . 
d The comp iler calculates this missing valu e to be 1259 , 

solidb 
phase 

B 
I I  

I I  

I I  

I I  

I I  

B + C 
C 
I I 

I I  

B 
I I  

I I  

I I  

I I  

I I  

B + C 
C 
I I 

I I  

B 
I I  

I I  

I I  

I I 

I I  

I I  

I I 

I I 

I I 

B + C 
I I  

C 
I I 

I I 

II 

I I 

I I  



Sod ium D ihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Shpunt , S . J .  ( 1) Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 75 58-80-7 ] Zh .  P1t,t.kl. Kh-im. 1940 ,  1 3 , 19-28 , 
(2 ) Sodium n itrate ; NaN03 ; [ 7 631-9 9-4 ] 

( 3 )  Water ; H20 ;  ( 7732-18-5 ]  

VARIABLES : PREPARED BY : 

Temperature and composition. J ,  Eysseltova 

EXPERIMENTAL VALUES : 

Par t 1 .  Compos ition of the r elevant sec t ions . 

I . 
II . 

I I I . 
IV. 
v .  

VI. 
VII . 

VI I I . 
IX . 
x .  

4 6 . 9% NaN03 + 4 . 8% NaH2Po4 + 48 . 2% H20 , water added . 
43 . 8% NaN03 + 8 . 5% NaH2Po& + 4 7 . 7% H O , water added. 
42 . 0% NaNo3 + 11 . 0% NaH2Po4 + 47.0% n2o ,  wa ter added . 
39 . 0% NaN03 + 13.2% NaH2Po4 + 4 7.8% H2o ,  water add ed . 
38.0% NaN03 + 18 . 0% NaHlo4 + 44 . 0% 1120 , water add ed . 
28.7% NaNo3 + 2 7 . 4% NaH2Po4 + 4 3 . 9% 1120 ,  water added. 
2 6 . 4% NaN03 + 29 . 0% Nall2Po4 + 41 . 6% H2o ,  water added . 
16.0% NaN03 + 38 . 0% Nalllo4 + 4 6 . 0% H20 ,  water added . 
12 . 0% NaNo3 + 88 . 0% 1120 ,  NaH2Po

4
added . 

6 . 0% NaNo3 + 9 4.0% H2o , Nalll0
4
added . 

Part 2 .  Crystallization temperatures .  

Section I 
NaHl04 NaN03 NaHl04 

mass% mol/kga. mass% mol/kga. t/ ° C mass% mol/kga. 

4 . 7 0.78 4 6 . 2 11 . 07 36 . 5  4 . 0  0 , 58 
4 . 5  0.73 44 . 1 10 , 09 2 6 . 1 3.8 0 . 53 
4 . 3 0 . 67  42 . 2 9.28 17 . 8 3 . 7 0.51  
4 . 2  0 . 63 40 . 4  8.58 10 . 4  3 . 6  0 . 49 
3.4 0 . 45 33 . 4  6.22 -18.4 1 . 6  0 . 16  
3 . 2  0 . 41 3 1.2 5 . 60 -16 . 1  1 . 4  0 . 14 
3.0 0.3 7  2 9 . 3  5.09 -14.8 1 . 1 0 . 10 
2 . 3  0 , 2 6 22 . 6  3 . 54 -10.4 0 , 9 0 . 08 
2 , 0 0 . 21 18 . 3  2.7 0  -8.2 

AUXILIARY INFORMATION 

NaN03 

mass% mol/kga. 

38 . 8  7 , 98 
37 . 3 7 . 45  
35 . 9  6 . 99 
34 . 7  6 . 62 
15 . 4  2 . 18 
13 . 3  1.83  
10 . 4  1 . 38 
8 . 6  1 . 12 

( continued next 

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

No information is g iv en . No inf ormation is g iven . 

ESTIMATED ERROR : 

No information is g iven . 

REFERENCES : 

tl
°

C 

2 , 2  
-4 . 5  

-10.2 
-15 . 4  

-6 . 8  
-5 ,8 
-4 . 4  
-3 . 7  

page) 
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60 Sod ium Di hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

( 1 ) Sodium d ihydrogenphosphate ;  NaH/04 ; Shpunt ,  S , J ,  
[ 7 5 58-80-7 ) Zh .  P.1t-lRi. . Kh.im. 1940 ,  1 3 , 19-28 . 

(2) Sod ium nitrate ;  NaN03 ; [ 7 631-99-4 ) 

( 3 )  Water ; Hi° ; [ 7 7 32-18- 5 )  

EXPERIMENTAL VALUES cont ' d : 

Part 2 ,  Crystallizat ion temperatures .  

Sec t ion I I  
NaHl04 NaN03 NaH2Po4 NaN03 

mass% mol/ kga mass% mol/kga 
t1 ° c mass% mol/kga mass% mol /kga t/ 0 c 

8 . 2 1 . 39 4 2 , 7  10 . 23 3 5 . 3 5.8 o . 7 5  29 . 9  5 . 47  -17 . 4  
7 . 5  1 . 1 7 39 . 1 8 . 61 17 . 8  5 , 4 0 . 68 28 , l 4 . 97 -16 . 0  
7 . 2 1 . 08 3 7 , 5  7 . 98 9 . 8  4 . 1 o . 46 21.5 3 . 40  -10.9 
6 . 9 1 . 01 3 6 . 0 7 . 4 2 1 . 4  3 . 3  0 , 3 5 17 . 4 2 . 58 -8 . 4 
6 . 8  0 . 9 8  3 5 . 2 7 . 14 -2 . 3  2 . 8 0 , 28 14 . 6  2 . 08 -6 . 9  
6 . 6  0 . 9 3 34 . 4  6.8 6  -6 . 0 2 . 4  0 . 24 12 . 6 1 . 7 4 - 6 , 0 
6 . 5  0 . 9 0  3 3 . 6 6 , 61 -9.7 1 . 9 0 , 18 9 . 9 1 .  32 -4 . S  
6 . 3 0 . 86  32 . 9 6,37 -13 . 6  1 . 6  0 . 15 8.0 1.04 -3 . 8 
6 . 2 0 . 84 32 . 0 6 , 09 -15 . 8 1 . 3 0 . 12 6 . 9 0 . 89 -3 . 0 
6 . 0 o .  7 9  30 , 9  5 , 7 6 -18 . 2 

S ect ion I I I 

10 . 6  1 . 8 1  40 , 6  9 , 7 9 34 . 3 8 , 0  1 . 08 30 . 4 5 . 80 -16 . 4 
10 . 2  1 . 67 38 . 8  8 , 9 5 24 . 7  5 . 8  0 , 67 22 . 3  3 . 65 -12 . 2  

9 . 8  1 . 54 3 7 . 2  8.26 16.3 4 . 7  0 , 51 17 . 8 2 . 7 0  -9 . 1  
9 . 4 1 . 4 3 3 5 . 7 7 . 6 5 9 . 2 3 . 9  0 . 40 14 . 8 2 . 14 -7 . 4 
9 . 0  1 . 32 34 . 3  7.12 0 . 8  3 . 3  0.33 12 . 7  1 .  7 8  -6 . 3 
8 . 7 1.24 3 3 . 1  6 . 69  -6 . 0 2.9 0 . 28 11 . 1  1 . 52  -5 . 4 
8 . 4 1 . 17 3 1 . 9 6 , 29 -11.2 2 . 3  0 . 22 8 . 9  1 . 18 -4 . 3 
8 , 2  1 . 13 3 1 . 4 6 . 12 -13 . 2  1 . 9  0 , 17 7 . 4 0.9 6  -3 . S  
8 . 1  1 . 11 3 1 . 0 5 , 9 9  -15 . 2 

S ect ion IV 

12 . 7  2 . 12 3 7 . 5  8.86 27 . 7 9.0 1 . 16 2 6 . 6 4 . 8 6 -18 . 0 
12 . 1  1 . 94 3 5 . 8  8 . 08 19 . 0  8 . 5 1 . 0 6 25 . 0 4 . 4 2 -16 . 4 
1 1 .  6 1 . 7 9 34 . 3  7 . 4 6  11 . 1  8 . 0  0 , 9 7 23 . 6  4 . 0 6  - 14 . 0  
1 1 . 1 1 . 65 32 . 9  6 . 9 1 3 . 5  6 . 2  0 . 68 18 . 3  2 , 85 - 10 . 1  
10 . 7  1 .  56  32 . 2  6 . 63 0 , 4  5 . 0  0 . 52 14.9 2 , 19 -8.1 
10 , 2  1 . 42 30 . 2 5 . 9 6 -5 . 3  4 . 3  0 . 4 3 12 . 6  1. 7 8 -6 . 5  
10 . 0  1 . 38 2 9 . 6  5 . 7 7  - 7 . 2  3 . 3 0 . 32 9 . 6  1 . 3 0 -4 . 9  
9 . 7  1 . 31 28 . 5 5 . 42 -13 . 0 

S ec t ion V 

1 6 , 5 2 . 83  34 . 9 8.4 5 30 . 7  12 . 3  1 . 66 2 5 . 9 4 . 9 3 -9 . 8  
16 , 1  2 .  69 34 . 0  8 . 02 2 6 , 5  11 . 6  1 . 51 24 . 4  4 . 48 - 14 . 3  
15 , 9  2 . 62 3 3 . 5  7 . 7 9 2 2 . 7  11 . 3  1 . 4 5 2 3 . 7 4 . 29 -16 . 8 
15 . 8 2.58 3 3 . 2 7 . 66 20.7 11 . 0  1.39  23 . 1  4 . 1 2 - 16 . 0 
15 , 5  2 . 49 3 2 . 7  7 . 4 3 18 . 0  10 . 4 1 . 28 2 1 . 9 3 . 80  -14 . 5  
1 5 . 3  2 . 4 3 32 . 3  7 . 2 5 15 . 5  9 . 9 1.19 20 . 9  3 . 5 5 -13 . 5 
14 . 8 2 . 29 3 1. 3 6 . 83 13 . 2  9 . 4 1 . 1 1 19 . 9  3 . 3 1 - 12 . 6  
14 . 5  2 . 20  30 . 5  6 . 52 10 . 6 8 . 6 0 . 9 8  18 . 2 2 . 92 -11 . 2 
14 . 0  2.07 29.6 6 . 1 7 8 . 0 7 . 1  0 . 7 6 1 5 . 0  2 . 26 -8 . 9  
13 , 9  2.04 29 . 2 6 . 04 6 . 3 6 . 0 0.62 12 . 8 1 . 8 5  -7 . 3  
13 , 5 1 . 94 28 . 4 5 . 7 5 3 . 7  5 . 3 0 . 53 1 1 . 8 l.67  -6.3 
13 . 1  1 . 84 2 7 . 5 5 . 4 5  -1 . 1  4 . 2  0 . 40 8 . 9  1 . 20 -4 . 9  
12 . 7 1 .  7 5  26 . 7 5.18 -4 . 8  3 . 5  0 . 33 7 . 3  0 . 9 6  -3 . 8 

S ect ion VI 

34 . 9  7 . 88 28 . 2  8 . 99 38 , 5 30.7 5 . 7 5 24 . 8  6 . 5 6 24 . 1  
34 . 3 7 . 52 27 . 7 8 . 58 34 . 4 29 . 6  5 . 30 2 3 . 9  6 . 05 20 . 5  
33 . 8  7.24 27 . 3 8 . 2 6 3 1 . 6 2 7 . 6 4 , 61 22 . 5 5 , 30 15 . 9  
3 3 . 2  6 , 92 26 . 8  7 . 88 29 . 5  2 5 . 8 4 . 02 20 . 8 4 . 58 6 . 8 
3 1 . 9  6 . 2 7 25 . 7  7 . 13 26 . 2  

(cont inued next page) 
, 



Sod ium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS 

Shpunt , S,J , (1) Sodium d ihydrogenphosphate ; NaH2Po4 ; 
[ 7 558-80-7 ] Zh .  PJU.kl. Klum. 1940 ,  7 3 ,  19-28. 

(2) Sodium nitrate ;  NaN03 ; [ 7 631- 99-4 ) 

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

EXPERIMENTAL VALUES cont ' d : 

Part 2 .  Crystallizat ion temperatures . 

NaH/04 

mass% 

26. 7 
25 . 7  
23 . 8  
22 . 2  
20 . 8  
20 . 0  
19 , 3  
18 . 4 
17.S 
16 . 6  

38 . 0  
3 7 . o  
35 , 4  
33 , 9  
3 1 . 4  
29 . 1  
27 . 8  
26 , 0  
24 . S  
23 . 8 
22 . S  

0 
7 . 0 

12 . 7 
17.7 
22 . 0  
25 . 6  
27 . 3  
28 . 8 
31 . 7 

7 . 0  
12 . 7  
17 . 7  
22 . 0  
25 . 6  
27 . 3  
28 . 8  
30 . 3  
31 . 7 
34.1 

AMO-F 

mol/kga. 

4 . 57 
4 . 23 
3 . 66 
3 . 22 
2 . 89 
2 .  71 
2 . 56 
2 . 37 
2 . 20 
2 . 03 

6 . 88  
6 . 50 
5 , 9 3  
5 . 45 
4 . 7 2  
4 . 14 
3.83 
3 . 44 
3 . 13 
3 . 00 
2 . 7 6  

o . o  
o .  71 
1 . 40 
2 . 04 
2 . 67 
3 . 26 
3.55 
3 . 83 
4 . 39 

0 . 67 
1.29 
1 . 90 
2 . 50 
3.05 
3 . 33 
3 . 59 
3 . 8 5 
4.11 
4.59 

mass% 

24.6 
23 . 7 
22 . 0 
20 . 4 
19 . 2 
18.S 
17 . 8  
17 . 0 
16 . 1 
15.3 

16 . 0 
15 . 6 
14 . 9  
14 . 3 
13 . 2 
12 . 3  
11 . 7 
11 . 0  
10 . 3  
10 . 0 
9 . 5 

12.0 
11 . 2  
11 . S  

9 . 9 
9 . 4  
8 , 9  
8 . 7  
8 . 6 
8 . 2  

6 . 0 
5 . 6 
5 . 2 
4 . 9  
4 . 7  
4.5 
4 . 4 
4 . 3  
4 . 2  
4 . 1 
4 . 0  

mol /kga. 

5.94 
5 . 51 
4 . 78  
4 . 18 
3 . 7 6  
3 . 54 
3 . 33 
3 . 10 
2 . 85 
2 . 64 

4 . 09 
3 . 87  
3.53 
3 . 25 
2.80 
2.47 
2 . 28 
2 . 05  
1 . 8 6  
1 . 78  
1.64 

1.60 
1.61 
1 .  78  
1 . 61 
1 . 61 
1 . 60 
1 . 60 
1 . 62 
1 . 60 

0 . 7 5  
o .  7 5  
0 . 74 
o .  74  
o .  7 S 
0 . 7 6  
0 . 7 6  
o .  7 6  
o .  7 5  
0 . 7 5  
o .  7 6  

S ect ion VII 

:t/ " C  

28 . 8  
24 . 7  
18 . 7 
11 . 9 

6.2 
2 . s  

- 1.2 
o . o 

-11 . 1  
-13 . 7 

mass% 

15 . 8 
15 . l  
12 . 2 
10.3 
8 . 9 
7 . 8  
7 . 0 
5 . 8  
4 . 9  

Sec t ion VIII  

3 3 . 6 
31 . 7 
28 . 2 
24 . 7 
17 . 6  
11 . 2 

7 . 8 
0 . 8 

-4 . 2 
-7 . 0  

-12 . 7 

2 1 . 3  
20.3 
18 . 4  
15 . 1 
12 . 8  
11 . 0 

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

S ec t ion IX 

-4 . 8  
- 6 . 6  
-8 . 4 

-10 . 2  
-11 . 6  
-6 . 4  
-2 . 8  
-0 . 1  

7 . 1  

34 . 1 
3 6 . 4  
38 . 4 
39 , 4  
4 0 . 2  
41 . 1 
41 . 9  
4 3 . 4 
4 5 . 1  

S ect ion X 

-2. 2 
-4 . 1  
-5 . 7  
-7 . 2 
-8 . 7  

-10 . 2 
-10.9 

-8 . S  
-4.7 
-1 . 8 
4 . 3  

36 . 4 
38.4 
39 , 4  
4 0 . 2  
4 1 . 1 
41 . 9 
43 . 4  
44. 8  
4 5 , S  
4 6 . 1 

mol/ kga. 

1.8 9 
1 . 7 7  
1 . 33 
1 . 07 
0 . 89 
o .  7 6  
0 , 67 
0.54 
0 . 4 5  

2 . ss  
2 . 37 
2 . 08 
1 . 60 
1.30 
1 . 08 
0 . 83 
0 . 67 
o.48 
0 . 37 

4 . 90 
5 . 42 
5 . 91 
6 . 16 
6 . 36 
6 . 60 
6 . 82 
7 . 26 
7 . 78 

5 . 07 
5 , 52 
s . 7 6  
5 , 9 6  
6 . 18 
6 . 38 
6 . 8 0  
7 . 18 
7 , 3 9  
7 . 58 

mass% 

14 . 6  
13 . 9 
11 . 3  

9 . 5  
8 . 2  
7 . 2 
6 . 5 
5.3 
4 . 5  

9 . 0  
8 . 4  
7 . 8  
6.3 
5 . 4 
4 . 6 
3 . 7 
3 . 0 
2 . 2 
1.8 

7 . 9  
7 . 6 
7 . 5 
7 . 3 
7 . 1 
7 . 0 
6.9 
6 . 8 
6 . 6  

3 . 8 
3 . 7  
3 . 6 
3 . 6 
3 . 5 
3 . 4 
3 , 4 
3 . 2  
3 , 2 
3 . 2  

mol/kga. 

2.47 
2 . 30 
1 . 74 
1 . 39 
1 . 16 
1 . 00 
0 . 88 
0 . 10 
0.58 

1.52 
1 . 39 
1.24 
0 . 94 
o .  7 8  
0 , 64 
a . so 
0 . 39 
0 . 28 
0 . 22 

1 . 60 
1 . 60 
1 . 63 
1.61  
1 . 58 
1 . 59 
1 . 59  
1 . 61 
1 . 61 

o .  7 5  
o .  7 5  
0 . 74 
o . 7 5  
0 . 74  
o . 73  
o .  7 3  
0 . 72 
0 . 73 
0.74 

(cont inued next page) 

:t/ o c 

-12 , 9  
-11 . 9 

-9 . 1 
-7 . 4  
-6 . 1  
-s . s 
-4 . 9 
-3 . 9  
- 3 . 2  

-11 . 7 
-10 . 8  

-9 . 4 
-7 , 2 
-5 . 9 
-4 . 9  
-3 . 9  
-3 . 2  
-2 . 4  
-1 . 8  

13 . 3 
16 . 6 
20.S 
22 . 2 
23 . 7  
25 . 3  
26 . 3 
28.7 
29 . 8 

9 . 2 
13.4 
14 . 9 
16 . 6  
18 . 1  
19 . S 
22 . 6  
24 . 8 
26 . 2  
27.4 

6 1 



62 Sod ium Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Sodium d ihydrogenphosphate; NaH/04 ; Shpunt ,  S,J, 
[ 7 558-80-7 1 Zh .  P/t.lkl, Kh,im, Y!Q, 1 3 ,  ) 9-28 , 

(2) Sodium nitrat e; NaN03 ; [ 7 631-99-4 ]  

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

EXPERIMENTAL VALUES cont ' d :  

Part 3, Solutions coexisting with two equilibrium solid phases . 

NaHl04 NaN03 H2o 
solid a. mol/kl trc phasec. mass% mol/kg mass% mass% 

---- ---- 38 . 4 7 . 33 61 . 6 -17 , 5 A + B 
3 . 6 0 . 48 34.1 6 . 44 62 . 3  -18 . 4  A + B 
6 , 2  0 .84 32 . 0  6.09 61.8 -18.9 A + B 
8 , 4  1 . 17 31 . 8  6 , 26 59 .8 -12.8 B + C 
7 . 8  l . 03 29 . 4  5 , 51 62,8 -18 . 8 A + C 

11.2 l . 67 32 . 8  6 .89 5 6 . 0  2 , 3  B + C 
9 . 2 1 . 20 2 7 . 2  5 . 03 63 . 6 -18 . S A + C 

15 . 5  2 . 48 32.4 7 . 32 52 . 1  15 . 1  B + C 
11.6 1 . 51 24 . 4  4 . 48 64 . 0  -17 . 2  A + C 
2 6 . 0  4 . 63 2 7.2 6 . 84 46 . 8  29 .8 B + C 
17.7 2,23 16 . 2  2 , 89 6 6 , 1  -14 . 6  A + C 
23 , 0  2 .84 9 . 6 1 . 68 67.4 -12 .8 A + C 
23 . 4  2 .89 9.2 1 . 60 67 . 4 -12 , 5  A +  C 
27 .8 3 . 41 4 . 3 0 . 74 67 . 9  -10 . 9  A + C 

Part 4 .  Solubility isotherms in the NaH2Po4-NaN03-H20 system . 

NaHlo4 NaN03 H2o 
solid 

mass% mol/ kga. i mass% mol/kga i mass% Mb phasec. 

temp . = -17 . 5 °C . 
---- ---- --- 38 . 4  7 .33 100 . 0  61 . 6 7 58 A + B 

3 , 6 0 . 48 7 , 0  34 . 4  6 . 53 93 , 0  62 . 0 7 93 B 
6 . 3  a . a s  12 . 1  32 . 2 6 . 16 87 , 9 61 . 5  7 9 3  I I  

7 . 6 1 . 03 14 . 8  31 . 0 5 . 94 85 . 2 61 , 4  7 9 7  B + C 
8 , 0  1 . 08 16 , 0  30 , 0  5 . 69 84 , 0 62 . 0  820 C 
9 , 4 1 . 24 19 , 5  27 , 5  5 , 13 80 , 5 63 . 1  872 I I  

10 . 7  1 . 39  23,1 25 , 2  4 . 62 7 6 . 9 64 . 1  924 A + C 
8 , 9  1.14 19 . 3  26 . 3 4. 7 7  80 . 7  64 .8 940 
7 . 4 0 . 9 6 19 . 6 28.3 5 . 18 84 . 4  64 . 3 906 I I  

5,9 o. 7 7  12 . 2  30 , 0 5.51 87.8 64 . 1 886 I I  

3,4 0 . 44 6 . 8 32.8 6 . 05 93 . 2 63 .8 856  I I  

temp , .. -14 ° C .  
---- ---- --- 39,1 7 . 55 100,0 60 . 9  736 
3 . 7  a . so 7 . 0  3 5 .3 6 .81 93 , 0  6 1.0 7 5 9  I I  

6 . 4  0 .88 12 . 1  33 . 0 6 . 41 87 . 9 60.6 7 62 I I  

8 . 2  1 . 13 15 , 6 31 . 4  6 . 12 84 . 4  60 . 4  7 6 6 B + C 
8 . 3  1 . 14 15.9 3 1 . 2  6 . 07 84.1 60.S 7 71  
9 , 6 1 . 28 19 , 4  28 , 2  5 . 33 80 , 6 62.2 840 I I  

12 , 0  1 . 59 25,3 25 , 0  4 . 67 74 , 7  63 . 0  888 II 

17 , 8 2 . 25 43,9 16 , 2  2 . 89 56,1 6 6 . 0  1082 I I  

19 . 4  2 . 43 49 . 6  14.0 2.47 50 . 4  66 . 6  1133 A +  C 
17 . 1  2 . 11 43,9 15 . S 2 . 7 0  56 . 1  67 . 4  1152 A 
10.0 1 . 21 25,1 21 . 2  3 . 62 74.9 68 .8 1149 I I  

7 . 6 0 . 90 19 , 4  22 . 5 3 . 7 9 80,6 69 . 9  1182 I I  

6 , 4  o .  7 7  15 , 7  24 . 4  4 . 15 84 , 3  69.2 1132 I I  

5 , l  0 . 61 12 ,3  25 .8 4 . 39 87 . 7  69 . l 1109 I I  

2,9 0,35 6.8 28 . 2  4 .82 93 , 2 68 . 9  1076 I I ---- ---- --- 31 . 4 5 . 38 100 , 0  68 . 6 1028 I I  

(continued next page) 



Sod iu m  Dihyd rogen phosphate 63 

COMPONENTS : ORIGINAL MEASURMENTS : 

(1) Sodium d ihydrogenphosphate; NaH2Po4 ; Shpunt , S , J , 
[ 7 5 58-80-7 ] Zh . Ptukl . Kh.im, 1940 , 1 3 , 19-28 

(2) Sodium nitrate ; NaN03 ; [ 7 63 1-99-4 ]  

( 3 )  Water ; H2o ;  [ 7 732-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Part 4 .  Solubility isotherms in the NaH2Po4-NaNo3-H2o system . 

NaH/04 NaN03 H2o 
solidc a i a i Mb mass% mol/ kg mass% mol/kg mass% phase 

temp .  .. -9 . 9 °c .  
---- ---- --- 39 . 8  7 . 78 100 . 0  60 . 2  714 B 

1 . 30 0 , 18 2 . 3 38 . 9 9 7 . 68 9 7 . 7  59. 7 1  7 07 I I  

3 . 8 0 , 53 6 . 9  36.2 7 . 10 9 3 . 1  60 . 0 728 " 
6.01 0 .85  10.8 34 . 9 5 6 . 9 6 89 . 2 59 . 04 7 12 I I  

6 . 6  0 . 92 12 . 1 3 3.7 6 , 64 8 7 . 9 59 . 7 736 I I 

8 . 5  1 .20 15 . 7  32.3 6.42 84 . 3  59.2 7 30 I I  

9.02 1 . 28 16 . 5 32 . 37 6 . 50 83 . 5 58 . 61 714 B + C 
8 . 8  1 . 24 16 , 3  32 . 0 6 . 36 83 . 7  59 . 2 781 C 

10.0 1 . 37 19 . 5 29 , 3 5 . 68 80.5 60 . 7  789 I I  

10 . 43 1 . 4 6  19 . 8  29.85 5 . 88 8 0 . 2  59 . 72 7 57 I I  

12 . 3  1 . 66 25 .8  2 5 . 8  4 , 90 74 . 8 61 . 9 848 ' 
15 . 7 5  2 . 08 34 . 4 21 . 3  3 , 98 65 . 6 62 . 95  916  
18 . 1  2 . 31 43. 9 16 . 6 2.9 9  56 . 1 65 . 3 1039 
20. 74 2 . 62 52 . 4  13.38 2 . 39  47 . 6  6 5.88 1108 
23 . 6  2 . 95 63 . 1 9 . 8 1 . 7 3  36 . 9  66 . 6  1187 
2 4 . 1 3 . 00 65 . 3  9.1 1 . 60 34 . 7  6 6.8 1205 
28 . 4  3 . 52 82 . 3 4 . 3 o. 7 5  17 . 7  67 . 3  1300 
32 . 4  3 . 99 100.0 ---- ---- ---- 67 . 6  139 1 
25 . 0  2 . 9 5  79 . 7 4 . 5  0 . 7 5 20 . 3  7 0 . 5 1497  I I 

19 . 2  2 . 20 63 . 0 8 . 0 1 . 29 37 . 0  72 . 8  1592 I I  

17 . 3 1 . 98 55 . 2  10.0 1 . 62 44 .8 7 2 . 7 1545 " 
13 . 3 1 . 48 43 . 8 12 . 1 1.91 56 . 2 74.6 1639 I I  

7.9 0 , 87  2 5 . 1  16 . 6 2 . 59 74 . 9 7 5 . 5  1607 I I  

6 . 0  0 . 66 19 . 5  17 . 7 2 , 73  80 . 5  7 6.3 1639 I I 

5 . 0 0,55  15 . 8  19 . 0  2 , 94 84.2 7 6 . 0 1592 I I 

3 . 9 0.43 12 . 1  20.2 3 , 13 8 7 . 9  7 5 . 9  1562 I I 

2 , 3  0 . 25 6 , 9  21 .8  3 , 38 9 3 , 1  7 5 . 9  1531 I I 

---- ---- ---- 23 . 3  3 , 57 100 . 0  7 6 . 7 1552 I I  

temp , a o •c . 
---- ---- ---- 41 . 9 8.48 100 . 0  58 , 1 654 B 
4 . 02 0 , 58 6 , 9 38 . 67  7,94 93 . 1  57 . 31 653 I I  

4 , 0  0 , 58 6 . 9 38 . 43 7 . 85 93 , 1 57.6 660 I I  

7 . 0 0,67 12 . 2  3 5 .8 7,33 87 .8 57 , 2 666 " 
7 . 98 1 . 17 13 . 8 35 . 24 7 . 30 86 . 2  56.78 656 I I  

9 , 0 1 . 32 15 . 7  34 . 2 7,08 84 . 3  56 . 8 661 " 
10 . 64 1 . 57 18.7 32 . 96  6,88 81 . 3  56 . 40 657 B + C 
10 . 5 1 . 54 18 . 6 32 . 7 6. 7 7 81 . 4 5 6 . 8  667 I I  

10 . 9 1 . 59 19 . 6 32.0 6 , 59 80 . 4  57 , 1 6 79  C 
13 . 17 1 .8 9  24 . 5 28 .81 5 ,84 7 5.5 58 . 02 7 18 
13 . 2 1 . 86 25 , 2  2 7 , 8  5 , 54 74 .8 59 . 0 7 50  
19 . 50 2 . 68 40 . 9 19 , 97 3 , 88 59.1 60.53 847 
20 . 0  2 . 70 43 .8  18 . 2  3 , 46 5 6 . 2  6 1 . 8  902 
25 . 9 3 . 41  63 , 0  10 .8  2 . 01 37 . 0 63 . 3 1027 
2 6 . 67 3 . 54 64 . 3 10 . 52 1.97  35 . 7 62 .81  1008 
31 . 83 4 . 18 82 . 8 4 . 70  0 , 87 17 . 2  63 . 47 1106 
32 . 6  4 . 28 85 , 3  4 . 0 0 , 74 14. 7 63 . 4  1106 
36 . 4 4 . 7 7 100 . 0  ---- ---- ---- 63 . 6 1150 

( continued next page) 
I 



64 Sod iu m  D i hyd rogen phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1) Sodium d ihydrogenphosphate ; NaH/04 ; Shpunt . S , J ,  
[ 7 558-80-7 ] Zh . PJukL Kh<m. illQ, 1 3 ,  19-28 .  

(2) Sodium nitrate ;  NaNo3 ; ( 7631-99-4 ] 

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

EXPERIMENTAL VALUES cont ' d : 

Part 4 . Solub il ity isotherms in the NaH2Po4-NaN03-H2o system . 

NaH/04 NaN03 H2o 
solid 

mass% mol/kga i mass% mol/kga Mb mass% Mb 
phasec. 

temp . .. 10 °c . 
---- ---- --- 43 . 9 9 . 21 100 . 0 5 6 . 1 604 B 
4 . 2 0 , 63 6 . 9  40 , 5  8 . 62 93 , l 55,3 603 " 
7 . 4  1 . 12 12 . 2  37 . 7 8 . 09 87 . 8  54 . 9  604 " 
9 , 5' 1 . 4 6 15 . 8  36.1 7 . 81 84 . 2  54 , 4  600 " 

11 . 6  1 .  78 19 . s 34.1 7 . 39 80 . S  54 .3 60 5 " 
13 . 6  2 . 11 22 . 7 32.7 7 . 16 7 7  .3 53,7 599 B + C 
14 . 4 2 . 17 25 . 2  30 . 3  6 . 45 74 .8 5 5 . 3  645  C 
20 . 4 2 . 92 40 . 4  21 . 3  4.30 59 , 6  58 , 3  7 69  " 
21 . 9  3 . 14 43 . 8 19 . 9  4 . 02 56 , 2 58 , 2 7 78 " 
29 . 0  4 . 10 63 . 0 12.1 2 . 42 37 . 0  58 , 9  856  " 
33 . 0 4 . 66 74 . S 8 . 0  1 . 60 25 , 5 59 , 0 890 " 
36 .8 5 , 16 87 . 2  3 . 8  o .  7 5 12 . 8 59 , 4 939 " 
4 0 . S  5 . 67 100.0 ---- ---- ---- 59.S  961 " 

temp .  .. 20 ° c .  
---- ---- ---- 4 6 . 0 10 . 02 100 . 0 54 . 0  555 B 
4 . 5 o . 7 1 6 . 8 42 . 7 9 . 51 93 , 2 52 .8 545 " 
7 .8 1 . 24 12 . 2  39 .8 8 . 94 87 .8 52 , 4  546 " 
8 . 86 1 . 41 13 . 9  38 .89 8 . 76 86 . 1 52 , 25 547 " 
9 . 9 1 . 58 15 . 6 38 . 0  8 . 58 84 . 4 52 . 1  54 6 " 

12 . 4  2 . 01 19 . 6  3 6 . 1 8 . 25 8 0 . 4  51 . 5 545 " 
15.57 2.54 24 . 9 33 .35  7 . 68 7 5 . 1 51.08 544 " 
15 . 8  2 . 58 25 . 2 33 . 1 7 . 62 74 . 8 51 . 1 545 " 
17 . 79 2 . 9 6  28 . 3  32 . 05 7 . 52 71 . 7 50 , 16 540 B + C 
18.1 2 . 9 9 29 . 0  31 . 5  7 . 35 71 . 0 50 . 4 542 " 
23 . 0  3 . 62 40.S 24 . 0  5 . 33 59 , 5  53 . Q  621 C 
24.7 3 . 9 0 43 . 7 22 . 5 5 . 01 56 .3 52,08 624 " 
26 . 10 4 . 07 48 . 4 20 . 44 4 . 50 51 . 6  52 . 46 625 " 
32 . 6  s . os 62 . 9  13 . 6 2 . 97 37 . 1 53 . 8 692 " 
32 . 27 4 . 94 63 . 2 13 . 33 2 .88 36 . 8 54 . 40 709 " 
38 . 1  5 . 84 78 . 3 7 . 5 1 . 62 21. 7 54 . 4  745 " 
42 . 2  6 . 4 6 89.9 3 . 4  0 . 74 10 . 1  54 . 4  772 " 
4 5 . 3 6 , 90 100 . 0  ---- ---- ---- 54,7 789 " 

temp . • 30 ° C . 
---- ---- ---- 48 . 0  10 . 86 100 . 0  52 , 0 490 
4.7 0 . 78 6 . 8 44 . 8 10 . 44 93 , 2 so . s 498 " 
6 . 25 1 . 05 9 . 1  43.98 10 . 40 90 . 9 49 . 7 7  48 5  
8 . 1  1.35 12 . 1 41 . 9 9 . 8 6  87 . 9 so . a 496 
9 . 10 1 . 53 13 . S 41 . 31 9 . 80 86 . S  49 , 59 490 

10 . 4  1 . 74 15 . 6  39 .8 9 . 40 84 . 4 49 .8 494 
13 . 0  2 . 21 19 . S  38.0 9 . 12 80 . S  49 , 0 490 
13 . 31 2 , 27 19 . 9  37 . 7 7  9 . 08 80. 1 48 . 92 490 
16 . 7  2 . 87 25 . 4 34 . 8 8 . 44 74 . 6  48 . S 491 
20 .3 3 . 5 6 30 . 7  32 . 25 8.00 69 . 3 47 . 4 5  482 ' 
24 . 9 9  4 . 44 38 . 6 28 . 10 7 . 05 61 . 4 4 6 . 91 485 " 
26 . 72 4 . 80  41 . 2 26 .8 9  6 . 82 58 . 8 46 . 39  479 B + C 
26 . 0 4 . 63 40 . 4 27 . 2  6 . 84 59 . 6  46 . 8  485 " 
27 . 6 4 .87  43 . 7 25 . 2  6 . 28 56 . 3 47 . 2 498 C 
28 . 85 5 . 13 45 . 7 24 . 3  6 . 11 54 .3 46 , 82 493 " 
36 , 5  6 . 32 62 . 7  15 . 4  3.7 7  37 .3 48 . 10 551 " 
37 .45  6 . 56 64 . 0  14 . 9 5  3 . 70 36 . 0 47 . 60 542 " 
40 . 7 6 7 . 10 71 . 7 11 . 41 2 .81 28 . 3  47 .83 5 61 " 
45 . 0  7 , 7 5 82.9 6 . 6 1 . 60 17 . 1  48 . 4 594 " 
46 . 20 8 . 10 84 . 0  6 . 25 1 . 55 16 . 0  47,55 576 " 
48 . 87 8 . 47 92 . 0 3 . 04 0 . 74 8 . 0  48 . 09 603 " 
49 . 1  8 . 54 92 . 0  3 . 0  0 . 7 4  8 , 0 47 . 9 599 " 

a 
51,2 8 . 74 100 . 0 ---- ---- ---- 48 . 3  628 " 

b
The mol/kg H2o values were calculated by the comp iler .  

c.The concentration units are : mol/ 100 mol of solute.  
-''T'h n o n 1 .f rl  .... h o o l"lt. o  o ..,. p • A a ,1 ,.. ,.. .  'D ::  "-T ... M n - • f" • Malt . n n  . ? 1-t - n  - -



Sodi u m Di hydrogenphosphate 65 

COMPONENTS : ORIGINAL MEASUREMENTS :  
( 1) Sodium dihydrogenphosphate ; NaHlo4 ; Brunisholz , G . ; Bodmer , M ,  

( 7 558-80-7 ]  Helv . Ch..im .  Ac.ta 1963 , 46 ,  7 , 288 , 2566-74, 
(2) Sodium chloride; NaCl ; ( 7 647-14-5 ] 

( 3 )  Water ; H20 ; ( 7 7 32-18-5 ] 

VARIABLES : PREPARED BY : 

Composition and temperature, J ,  Eysseltov! 

EXPERIMENTAL VALUES : 
Solubility isotherms in the NaH2Po4-NaCl-H20 system 

Na+ Cl NaHlo4 NaCl Hz° 

ion% ion% mass% mol/kga mas s% mol/ kl b mass%a 
solidc n phase 

t emp . = 0° C .  

9 1 . 06 8 6 , 56  2 , 64 0 , 3 0 24 . 88 5 ,87 818 . 6 72 . 47 A 
7 6 , 3 1  64 , 51 8 . 32  0 , 99 22.11 5 , 44 658 . 7 69 , 55 A + B 
63 , 31 44 , 92 13.50  1 . 59  16 . 09 3 , 91 637 . 9 70 . 3 9  B 
50 , 7 6  26 , 47 19 . 97 2 . 3 9  10 . 50 2.58 568 . 9 69 , 52 I I  

43 , 09 14 . 98 25 . 54 3 . 13 6 , 57 1 . 65 502 . 0 67 , 87  I I  

t emp .  a 25° C . 

93 , 26 89 . 8 6  1 . 97 0 , 22 25 , 53 6 . 02 828.1 72 ,48 A 
89 , 73  84.52 3 . 30  0 , 3 9  26 , 34 6 , 40 732 . 8 7 0 . 3 5  I I  

84 . 62 7 6 , 97  4.92 0,57 24 . 02 5 . 78 7 3 9 , 1 7 1.05 I I 

74 , 50 61 . 3 7  9 . 40 1 . 13 21 . 81 5 , 42 628 . 1 68 , 7 7  I I  

65 , 45 48 . 1 5  14 . 42 1 . 82 1 9 , 57 5 . 07 527 . 2 6 6 , 00 I I 

52 , 67 28 . 95  24 . 99  3 . 46 14 . 87 4 .23 3 7 9 .8 60 . 12 A + B 
44 . 71 16 . 8 7 32 .45  4 , 66  9 , 62 2.84 3 29 . 7 5 7 . 91 B 
3 9 , 7 5  9.65 38 . 46  5 , 7 7 6 . 00 1 . 84 289.9 5 5 . 53 I I  

3 7 . 45 5 . 89  41 . 64 6 . 3 6 3 , 80 1 . 19 274 . 0 54 , 55 I I 

(continued next page)  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
At O and 25 ° C the usual techniques were No information is given . 
used ( 1 ) , At 7 5 ° C a self-constructed 
apparatus was used for equilibration and 
sampling , The dihydrogenphosphate content 
was determined acidimetrically (af ter first 
changing it to H3P04 by ion exchange) using 
chlorophenol red as indicator .  The chloride 
ion content was determined by titrating 
potentiometrically with silver nitrate . The 
sodium ion and water contents were deter-
mined by difference. 

ESTIMATED ERROR: 

No information is given . 

REFERENCES : 

1. Flat t , R . Ch..im-la. 1 962, 6 , 62 , 



66 Sod ium D ihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Brunisholz , G . ; Bodmer , M . ( 1) Sodium d ihydrogenphosphate ; NaH2Po4 ; 
( 7558-80-7 ] Helv .  Chbn. Ac.ta. 1963 ,  4 6 ,  7 , 288 , 2566-74 .  

(2) Sod ium chloride ; NaCl ; [ 7 647-14-5 ]  

(3) Water;  H2o ; ( 7 732-18-5 ] 

EXPERIMENTAL VALUES cont ' d :  

Solubility isotherms in the NaH2Po4-NaC1-H20 system . 

NaH/04 NaCl 

ion% ion% mass% mol/ kg a 
mass% mol/kga 

73 . 29 
43 . 69 
36 . 06 

59 . 89 
15 . 21 
3 . 79 

10. 40 
39 . 75 
60 . 24 

1 . 29 
6 . 64 

13.83 

temp . " 7 5 ° C . 

22 . 70 
1 0 . 4 1  
3 . 4 6  

5 .80 
3 . 57 
1 . 63 

aThese values were calculated by the compiler .  
b 

The concentration units are :  mol /100 mol solute . 

572 .9 
236 . 2 
128 .8 

6 6 . 88 
49 .82 
36 . 28 

solidc 
phase 

A 
I I  

A + C 



Sod iu m Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Brunisholz , G. ; Bodmer , M . (1) Sodium dihydrog enphosphate ;  NaH2Po4 ; 

[ 7 5 58-80-7 ) Hei.v . Clum . Ac.ta �. 46 ,  288 , 256 6-74. 
(2) Potassium dihydrogenphosphate ; KlllO 4 ; 

[ 7 7 78-70-0 ] 

( 3 )  Water ; H20 ; [ 7 7 32-18-5 ) 

VARIABLES : 

Compos ition and temperature , 

EXPE RIMENTAL VALUES : 

PREPARED BY :  
J , Eysseltovii 

Solubility isotherms in the KHl04-NaHlo4-H2o 

K+ Na+ H2o KH2Po4 
a NaHlo4 

a 

ion% ion% b mass% mol/kg mass% mol/kg n 

temp. = 0 ° c 

27 . 03 6 . 30 149 5  11 . 7 3  1.00 2 . 41 0 , 23 
21.62 11 . 71 1217 11 . 20 0.98  5 . 3 5  0 . 53 
16.47 16,86 941 . 5  10 , 56 0 , 9 7 9 . 53 0 , 99 
13 . 00 20 , 33 7 56 , 9  9 , 92 0.95 13 , 68 1.49 

5.11 28.22 3 26 . 1  6.98 0.87 34.03 4 . 8 0  
2 . 8 0  3 0 , 53 3 5 5 . 5 3.64 0 . 43 3 5.08 4 . 7 7 
0 3 3,33 390 . 7  o . oo o . oo 3 6 . 2 5 4 . 7 3  

system. 

H20 

mass% 
sol idc phase 

85 . 85 A 
83 . 42 I I 

7 9.89  I I  

7 6.39 I I 

58 . 97 A + B 
6 1 . 2 6 B 
63.74  I I 

(continued next page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS ; 
The usual techniques (l)  were used at O and No information is g iven , 
25° C, At 7 5 ° C a self-constructed apparatus  
was  used for equil ibration and for sampl ing. 
n2Po4

- was changed to H3Po4 by ion exchange 
and then t itrated ac idimetr ically+u s ing 
chlorophnnol red as indicator, K was 
determined gravimetrically

+
as KC104 or as 

the tetraphenylborate ,  Na and a2o were 
determ ined by diff erence. 

ESTIMATED ERROR : 

No information is g iven . 

REFERENCES ; 

1. Flatt , R . C/wni.a 19 62 , 6 , 62. 
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68 Sodiu m Di hydrogenphosphate 

COMPONENTS ORIGINAL MEASUREMENTS : 

( 1 ) Sod ium d ihydrogenphosphate ; NaH/04 ; 
[ 7 558-80-7 ] 

(2) Potass ium d ihydrogenphosphate ; KH/04 ; 
[ 7 7 78-70-0]  

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

Brunisholz , G. Bodmer , M , 

Helv . C/wr, , Ac..ta 1963 ,  4 6 , 

EXPERIMENTAL VALUES cont ' d : 

Solubility isotherms in the KH2Po4-NaH2Po4-H20 system . 

K+ Na+ H2o KH/04 
a NaHlo4 

a H20 

ion% ion% b mass% mol/kg mass% mol/ kg mass% n 

temp . = 25 ° C 

30 . 44 2 , 89 927 . 3 19,55 1 . 82 1 . 63 0 . 17 78.80 
26 . 20 7.13 808 , 6  18 . 79 1 . 80 4 . 50 0 , 48 7 6 . 69 
22 . 9 6  10 , 37 7 18 . 3  18 . 06 1 .  7 7  7 . 19 0 . 80 74 . 74 
18 . 58 14.75 602 . 5  16 . 69 1 . 7 1 11 . 68 1 . 36 7 1 . 61  
13 . 29 20 . 04 457 . o  14 , 53 1 . 61 19 . 33 2 . 43 6 6 . 12 
10 . 9 0 22 , 43 347 . 0  14 . 23 1. 7 4  25 .83 3 . 59 59 , 93 

5 . 03 28 , 30 198 , 4 8 . 94 1 . 40 44 . 38 7 . 92 46 . 66 
4 .  71 28 , 62 200 . 4  8 . 34 1 . 30 44 . 7 0 7.93 46 , 94 
2 . 56 30 , 7 7  211 . 9 4 . 4 3 0.67 47 . 01 8 . 06 48 . 5 5 
1.44 3 1 . 89 226 . 2  2 . 42 0 . 35 47 . 28 7 .83 50 , 29 
1 . 11 32 , 22 227 . 5  1 . 8 6  0 . 27 47 . 66 7 . 86 50 . 47 
0 33 , 33 236 . 2  o . oo 0 . 00 48 . 47 7 , 83  51 . 52 

temp , " 7 5 ° c 

26 . 7 6 6 . 57 332 . 5 34 . 9 6 4 . 47  7 . 5 7  1 . 09 57 . 46 
18 . 23 15.10 236 . 3 2 9 , 02 4 . 28 21 . 20 3 . 55 4 9 . 7 6 
10 . 53 22 . 8 0  149 , 6 20 . 88 3 . 91 39 . 8 7  8 . 46 39 , 23 
6 . 22 27 , 11 94 . 1 14.61 3 . 67 5 6 . 15 16.00 29 , 23 
2 , 93 3 0 . 40 105 . 6  6 . 7 0  1 . 54 61.33 15 . 9 9 3 1 . 9 5 
0 33 , 33 111 . 7  0 , 00 0 . 00 66 . 57 16 , 57 3 3.44 

aThese values  were calculated by the comp iler , 

b The concentration units are : mol H20/ 100 g equiv ,  of the solute , 

C The solid phases are : A =  KH2Po4 ; B " NaH2Po4
• 2H2o ;  C = NaHl04. 

288 , 2566-74 . 

solid
c phase 

A " 
" 
" 
" 
" 

A + B 
B " 
" 
" 
" 

A " 
" 

A + C 
C " 



Sod i u m  Di hydrog en phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 )  Sodium d ihydrogenphosphat e; NaHl04 ; L il ich , L , S , ; Aleks e eva, 

[ 7 558-80-7 ]  Zh . Ne.ottg . Klwn. 1969 , 
(2) Sodium perchlorate;  NaCl04 ; [ 7 601-89-0 ) 

( 3 )  Water ; H2o ;  [ 7 732-18- 5 ]  

VARIABLES : PREPARED BY : 

Compos ition at 25° C .  J .  Eysseltova 

EXPERIMENTAL VALUES :  

So lubil ity in the NaH2Po4-NaC104-H20 sys tem a t  2 5 ° C .  

Nalll04 NaCl04 !!20 
sol id

a mass% mol/kg mass% mol/kg mass% phase 

48 , b9 7 . 91 ---- ---- 51 . 3 1  
4 6 , 59 7 . 53 1 . 8 6  0 , 29 51 .  55 I I  

40 . 84 6 . 50 6 ,8 0  1 . 06 52 . 3 6  I I  

3 7 .  71  5 . 95  9 . 50 1 . 4 7  52 . 7 9  I I  

34 . 24 5 . 38 12 .81  1 . 97 52 . 95 I I  

27 , 99 4 . 3 7 18 . 67 2 . 8 6  53 . 34 I I  

24 , 69 3 . 85  21 . 51 3 . 26 53 . 50 I I  

22 . 89 3 . 55 23 . 43 3 , 56 53 . 68 I I 

13 . 89 2 . 18 33 . 15 5 . 11 52 . 96 I I 

11 . 53 1 . 84 3 6 . 41 s .  71 52 . 06 I I 

8 , 3 7  1 . 3 7  4 0 . 82 6 . 56 SO . Bl I I  

5 , 23 0 , 90 46 . 3 6  7 .82  48 . 4 1  " 
3 , 55 o . 64 50 . 11 8 . 83 4 6 . 34 " 
1 . 4 7  0 . 31 5 9 , 44 12 . 42 3 9 . 09 " 
0 , 66 0 . 1 7 67 , 09 1 6 . 99 3 2 . 2 5 
0 , 74 0.19 6 5 , 9 7 16 . 94 3 2 . 29 " 
0 , 3 9 0 . 10 67 , 3 5  17 . 05 3 2 . 26 " 

aThe solid phases are :  A =  Nall/04 · 2!!20 ;  B = NaClo4 · n2o .  

AUXI LIARY INFORMATION 

E , A , ; 

1 4 ,  1655-8 . 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
No information i s  g iven ,  No informat ion is g iv en .  

ESTIMATED ERROR: 

No information is g iv en . 

REFERENCES :  
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70 Sodium D ihyd rogenphosphate 

COMPONENTS: 
(1) Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 7 558-80-7 ] 

(2) Potassium d ihydrogenphosphat e ;  Klll04 ; 
[ 7 7 7 8-7 0-0 ] 

(3) Water ; H2o ;  [ 7 732-18-5 ) 

VARIABLES :  

Temperature and compos i t ion . 

EXPERIMENTAL VALUES: 

ORIGINAL MEASUREMENTS : 
Babenko , A . M . ; Vorob ' eva , T . A . 

Zh .  P!L.lkl. Klum. ( Lerungnad ) 197 5 , 4 8 ,  11 , 
243 7-41. 

PREPARED BY : 

J . Eysseltov!l 

Part 1. Solubility isotherms in the KH2Po4-NaH2Po4-H20 sys tem .  

NaHl04 Klllo4 H2o 
solid b 

mass% mol/kga mass% mol/ kga mass% phase 

t emp. .. -10° c 

34 . 2  4 . 51 2 . 632 0 . 31 63 . 168 A 
31 . 0  4 . 03 4 . 83 0 . 55 64 . 17 0  " 
28 . 6  3 . 67 6 . 426 0 . 7 3 64 . 974 " 
34 . 7  4 . 61 2 . 612 0 . 31 62 . 688 
33 . 0  4 . 41 4 . 69 0 . 55 62 . 31 " 
29 . 3  3 . 7 9  6 . 363  o .  72 64 . 33 7  " 

t emp . = -5 ° c 

19 . 2  1 . 9 8  0 0 80 . 8  A 
17 . 2  1 . 80 3 . 312 0 , 31 7 9.488 " 
14 . 0  1 . 46 6 . 02 0 , 55 7 9.980  " 
11 . 4  1 . 18 7 . 9 74 0 . 7 3  8 0 . 626 " 
18 . 16 2 . 08 9 . 2  0 , 93 72 . 64 C 
27 . 42  3 . 57 8 . 6  0 , 99 63 . 98 " 
35 . 4  4 . 56 0 0 64 . 6  B 
3 6 . 2  4 . 92 2 . 522 0 . 31 61 . 248 " 
34 . 6  4 . 74 4 . 578  0 . 55 60 . 822 " 
30 . 8  4 . 08 6 . 228 o .  73 62 . 97 6  " 

( cont inued next page) 

AUXILIARY INFORMATION 

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

A modif ied poly thermic method was used (1) . Chemically pure or reagent grade d ihydro
genphosphates were used . They were 
recrystalliz ed twice and dr ied at  105 ° C .  
The purity is s tated to b e  near t o  100% . 

ESTIMATED ERROR: 

Nothing is  s tated .  

REFERENCES : 

1 . Kaganskii ,  I . M .  Zavod.  Lab .  1967 , I , 
119 . 



Sodium D ihydrogenphosphate 7 1 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Sodium dihydrogenphosphate ; NaH/04 ; Babenko , A . M . ; Vorob ' eva , T . A .  
( 7558-80-7 ] Zh .  PtukL Klum. ( Lenin91ta.d ) 197 5 ,  4 8 , 11 , 

(2) Potassium dihydrogenphosphate ; Kll/04 ; 2437 -41 . 
( 7 7 78-7 0-0 ] 

( 3 )  Water ;  H20 ; ( 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

Part 1 .  Solubility isotherms in the KH2Po4-NaH2Po4-H20 system . 

NaH/04 KH/04 H2o 

. solidb 
mass% mol/kga. mass% mol/kga. mass% phase 

temp . .. o•c 

0 0 12 . 3 1 . 03 87 . 7 C 
8 . 92 0 . 92 10 . 8  0 . 9 9 80.280 I I  

17 . 98 2 . 06 10 . 1 1 . 03 71 . 92 I I  

27 . 18 3 . 57 9 . 4 1 . 09 63 . 42 I I  

37 . 6  5 . 02 0 0 62 . 4  B 
37 . 8  5 . 27 2 . 488 0 . 31 59 . 712 I I  

3 6 . 0 5 . 04 4 . 48 0 . 55 52 . 52 I I  

32 . 1 4 . 33 6 . 111 0 . 73 61 . 79 I I  

temp ,  = 10 ° c 

0 0 15 , 2  1 . 32 84 .8  C 
8 . 72 0 . 93 12 . 8  1 . 20 78 . 48 I I  

17 . 6 2 , 08 12 . 0 1 . 25 7 0 . 4  I I  

26 . 7  3 . 57 11 . 0  1 . 3 0  62 . 3  I I  

32 .868 4 . 69 8 . 7  1 . 09 58 .432 I I  

42 . 2 6 , 08 0 0 57 . 8 B 
34 . 056  4 . 69 5 . 4 0 . 66  60 . 544 II  

41 . 0 6 . 03 2 , 3 6  0 . 31 5 6 . 64 I I 

39 . 4  5 . 82 4 . 242 0 . 55 56 . 358 II 

35 . 2  4 . 97 5 . 832 0 . 7 3 58 . 97 I I 

temp . .. 20 °c 

0 0 18 . 0 1 . 61 82. 0 C 
8 . 5  0 . 92 15 . 0 1 . 44 7 6 . 5  I I  

17 . 24 2 . 08 13 . 8 1 . 47  68 . 9 6  I I  

26 . 25 3 . 57 12 . 5 1 . 50 61 . 2 5  I I  

32 . 4 4 . 69  10 . 1  1 . 29 57 . 6  I I 

4 6 . 6 7 . 27 0 0 53 . 4 B 
44 . 0  6 . 82 2 . 24 0 . 31 53 . 7 60 I I  

42 . 4  6 . 59  4 . 032 0 . 55  53 . 5 68 I I  

38 . 2 5 . 66 5 . 562 0 . 73 5 6 . 238 I I 

Part 2 . Crystallization temperatures and composition of solutions existing in 
equilibrium with two or three solid phases . 

NaHl04 KHl04 H20 
solidb :tt • c mass% mol/kg

a. mass% mol/kga. mass% phase 

-2 . 5 0 0 11 . 6  0 . 9 6  88 . 4 A + C 
-4 . 2  9 . 0  0 . 92 10 . 0 0 . 91 81 . 0  A + C 
-6 . 5 18 . 2 2 . 08 9 . 0  0 . 91 72 .8 A +  C 
-9 . 6 27 . 6 3 . 57 8 . 0 0 . 91 64 . 4 A +  B + C 
-a . a 33 . 5  4 . 20 0 0 66 . 5 A + B 

-10.1 34 . 6  4 . 59 2 . 616 0 . 31 62. 784 A + B 
-10 . 5 32 . 8  4 . 37 4 . 704 0 . 55 62 . 4 9 6  A + B 
-10 . 1 29 . 2  3 , 78 6 . 372 0 . 7 3 64 . 428 A + B 

7 . 6  32 . 940 4.69  8 . 5 1 . 07 58 . 560 B + C 
14 . 6 3 6 . 8 5 . 5 5  8 . 0  1 . 06  5 5.2 B + C 
24 . 8 41 . 4 6 . 82 8 . 0 1 . 16 50 . 6 B + C 
33 . 0 45 . 5 8 . 33 9 . 0 1 . 4 5  4 5 . 5  B + C + D 
40 . 2 56 . 0 10.60 0 0 44 . 0 B + D 
4 7 . 0  52 . 0 9 , 40  1 . 92 0 . 31 4 6 . 08 B + D 
so . a 52 . 0 9 . 70 3 . 3 6  0 , 55 44 . 64 B + D 
52 .8 49 . 0  8 , 80 4.59 0.7 3 4 6 . 41 B + D 
19 , 2  48 . 5  8 . 98 6 . 5 1 . 06  4 5 . Q  B + D 

( continued next page) 



72 Sod ium D ihyd rogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

Babenko , A , M , , Vorob ' eva , T . A .  ( 1 )  Sod ium d ihydrogenphosphate ; NaHl04 ; 
[ 7  558-80-7 ]  

(2) Potassium d ihydrogenphosphate ;  KH2Po4 ; 
( 7 7 78-7 0-0 ] 

Z h .  Ptukl. K.fwn. ! Len..lng11.ad ) 197 5 , 4 8 , 
11 , 2437-41 . 

( 3 )  Water ; H2o ;  [ 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Part 2 .  Crystallization temperatures and composition of solutions existing in 
equ il ibrium with two or three solid phases . 

NaHzP04 KH/04 n2o 
sol id b :t/ • c  mass% mol/kgtt mass% mol/kgtt mas s% phase 

4 5 . 1  52 . 780  11.51  9 , 0  1 .  73  38 . 220 C + D + E 
62 . 4 55.8 13 , 59 10 . 0 2 . 15 34 . 2  D + E 
57 . 2 60 . 8 12 . 92 0 0 3 9 , 2 D + E 
65 . 0 60 . 0 13 . 02 1 . 6 0.31  38 . 4 D + E 
64.0 58 . 0  12 . 37  2 , 94 0 . 55  39 . 06 D + E 
66 . 5  56 , 0  11 . 96 3 , 9 6 0 . 52 40 . 04 D + E 
49 . 0  53 . 45 11.16 7 . 05 0 . 97 39 . 5  D + E 

(t The mol/kg H2o values were calculated by the comp iler . 

The sol id phases are : A = ice ;  B = NaH/04 ' 2H2o ;  C = KH/04 ; D = NaHlo4 
·n2o ;  

E = NaH/04 . 



Sod ium D ihyd rogenphosphate 

COMPONENTS : 
(1) Sodium dihydrogenphosphat e ;  NaH2Po4 ; 

[ 7 558-80-7 ]  

ORIGINAL MEASUREMENTS : 
Beremzhanov , B ,A , ;  Savich , R , F , ; 

Kunanbaev , G , S ,  

73 

(2) Sodium borate ; NaBo2 ; ( 7 775-19-1 ] 

(3) Water ; H2o , [ 7 732-18-5 ] 

Khim .  Khim. Te.khnol . IA.fma Alta i  .!fil , 2 2 , 
15-20 , 

VARIABLES : PREPARED BY : 

Compo s it ion at 25 and 35° c . J ,  Eysseltov, 

EXPERIMENTAL VALUES :  
Solubility isotherms in the NaH2Po4-NaBo2-H2o system . 

B203 P205 NaHlo4 
a NaBO a 

2 solidb refr ,  
mass% mo1% mass% mo1% index pH mass% mol/kg mass% mol/kg phase 

temp . = 25° C 

8 , 91 0 , 0125 ---- ---- 1 . 394 10 . 80  o . oo o . oo 16 .84  2 .87  
4 . 52 0 , 0226 2 , 04 0 . 0002 1 . 365 10 .38 3 . 4 5  0 , 32 8 . 54 1 . 46 . . 
4 . 01 0 . 0107 1 . 25 0 , 0016 1 . 365  10 . 4 9  2 . 11 0 . 20 7 . 56 1 . 29 " 
1 . 4 7  0 , 0039 3 , 92 0 , 0052 1 , 354 9 , 69 6 . 63 0,62 2 , 78 0 , 4 7  " 
5 , 43 0 , 0147 1 . 15 0 , 0015 1 , 380 10 , 73 1 . 94 0 . 18 10 . 26 1 . 7 5 " 
2 , 52 0 , 0062 5 . 23 0 , 0070 1 . 362 9 , 31 8 .84  0 , 83 4 .  76 0 .81 " 
2 , 74 0 . 0075 5 . 50 0 , 0074 1 .364 9 , 20 9 ,30  0 . 87 5 .18 0 , 88 " 
1 . 50 0 . 0041 5 , 98 0 , 0081 1 . 369 8 . 18 10 . 11 0 , 94 2 .84 0 . 48 " 
7 . 00 0 . 0191 0 , 99 0 , 0013 1 . 372 10 . 92 1 . 67 0.16 13 . 23 2 . 25 t i  

3 , 25 0 , 0090 5 , 97 0 , 0090 1 . 370 9 . 0 5  10 . 10 0 . 94 6 .14 1 . 05 A +  B 
---- ----- 26 . 40 0 . 0435 1 . 407 3 , 03 44 . 64 4 . 17 o . oo o . oo 
1 . 28 0 , 0038 14 , 23 0 . 0212 1 . 405 4 . 25 24 . 06 2 , 25 2 , 32 0 , 40 t i  

1 . 02 0 , 0031 16 , 06 0 , 0239 1 . 400 3 , 99 27 . 16 2 , 54 1 , 93 0 ,33 " 
0 , 50 0 , 0015 18 , 00 0 , 0272 1 . 401 4 , 01 30 , 44 2 , 84 0 . 94 0 ,16 " 
1 . 42 0 . 0041 13 . 17 0 . 0198 1 . 411 4 . 52 22 . 27 2 . 08 2 . 68 0 , 46 t i  

3 , 69 0 , 0109 12 . 10 0 . 0177 1 . 418 6 .87 20 . 46  1 . 91 6 .97 1 . 19 B + C 
1 . 51 0 , 0041 5 . 58 0 . 0075  1 . 367 8 . 48  9 . 44 0 .88 2 .8 5  0 , 4 9  
2 . 4 0  0 , 0069 10 , 81 0 . 01 54 1 . 400 6 . 67 18 . 23 1 .  71 4 . 54 0 . 7 7  " 
1 .36 0 , 0038 8 , 96 0 , 0124 1 . 37 5 7 , 50 15 .15 1 . 42 2 , 57 o . 43 t i  

1 . 01 0 , 0028 8 . 60 0 , 0118 1 .373 7 . 48 14 . 54 1 .36 1 , 91 0 .33 " 

(continued next pag e) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
The iso thermal method was used , The phases The mat erials were o f a chemically pure 

were separat ed from each other by filtratior grade . 

through a Schott f ilter . In the analyses ,  

the Bo; content was determined by titration 

with a 0 , 1 N solution of a base containing 

mannit e , Na+ was determined by flame 
3-pho tometry , and P04 was det ermined gravi-

metrically by precip itation as 

NH4MgPo4 · 6H2o . The precipitating solution 

conta ined limonic ac id .  
ESTIMATED ERROR: 

No information is giv en . 

REFERENCES : 



74 Sod iu m Dihydrogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS :  

( 1 ) Sodium d ihydrogenphosphate ; NaHlo4 ; Beremzhanov , B , A , ; Sav ich , R , F, ; 
[ 7 558-80-7 ) Kunanbaev , G , S, 

(2) Sodium borate; NaB02 ; [ 7 7 75-19-1 ) Kh.im . Kh.im. Tekhnol .  I A.fma Altai !ill., 22 , 
(3 ) Water ; H20 ; [ 7 732-18-5 ) 15-20 . 

EXPERIMENTAL VALUES cont ' d : 

Solubility isotherms in the NaH2Po4-NaB02-H20 system . 

B203 P205 
a a 

r efr . 
NaHl04 NaB02 solidb 

mass% mol% mass% mol% index pH mass% mol/ kg mass% mol/kg phase 

temp . .. 3 5° C 

13 , 16 0 . 03 75  ---- ---- 1 . 400 10 . 3 6  0 , 00 o . oo 24 . 87  4 . 24 A 
2 , 42 0 . 0065 3 . 85 0 , 0051 1 . 3 68 10 . 13 6 , 51 0 , 61 4 . 57 0 . 78 I I  

2 . 51 0,0068 4 . 00 0 , 0053 1 . 3 7 1  10.65 6 , 7 6 0 , 63 4 . 74 0.81 I I  

1 . 26 0 . 0033 1 . 18 0 , 0001 1 . 3 7 0  10 . 3 6  2 , 00 0 , 19 2 . 38 0,40  I I  

5 , 02 0 . 0134  0 . 7 5  0 , 0010 1 . 3 91 11 . 1 7 1 . 27 0 . 12 9 , 45 1 . 62 I I  

1 . 49 0 . 0039 2 . 59 0 , 0034 1 . 3 65 10 . 02 4 , 38 0 . 41 2 . 82 0 . 48 " 
2 , 54 0 . 0071 7 . 20  0 , 0099 1 . 3 65 8 . 19 12 . 18 1 . 14 4.80 0 . 82 B 
1 . 9 0  0 , 0054 6 . 17 0 , 0083 1 . 3 62 9 . 60 10 , 43 0 , 97 3 . 59 0 , 61 " 
1 . 83 0,0049 2 . 51 0 , 0032 1 . 3 67 10.66 4 . 24 0 . 40 3 . 4 6 0 , 59 
5 , 03 0 . 014 6 8 , 96 0 , 0128 1 . 3 91 7 . 51 11 . 7 7  1 . 10 9 , 51 1 . 62 B ---- ------ 32 . 40 0 , 0603 1 . 412 3 , 02 54 . 7 9  5 . 12 o . oo o . oo C 
0 , 84 0 . 0025 15 . 25 0 , 0596 1 . 37 7  3 . 24 25 .  7 9 2 , 41 1 . 59 0 . 27 " 
1 . 20 0 . 003 5  14 . 16 0 , 0206  1 . 380 3 . 40 23 . 94 2.24 2.27 0 , 3 9  I I 

1.71 0 . 0049 11 . 82 0 , 0169 1 , 380 3 . 63 19 , 99 1 . 87 3 . 23 0 , 55 I I 

2 , 51 0 . 0073 11 . 7 6  0 , 01 69 1 . 383 3 , 70 19 . 87 1 . 89 4 . 74 0 , 81 II 

7 , 48  0 , 0234 10 . 10 0 , 0149 1,413 7 . 00 1 7 . 08 1 . 60 14 . 14 2 . 4 1  B + C 
1 . 43 0 , 0043 12 . 7 1 0 , 0183 1 . 381 3 . 61 21 . 4 9 2 . 01 2 . 7 0  0 , 4 6 C 
4 , 20 0,0121 9 , 20 0 , 013 1  1.38 5 7.44 15 , 56 1 . 4 5 7 . 94 1 . 35 B 
2 , 05 0 . 0057 7 . 03 0,0096 1 . 3 65 9 . 10 11 . 89 1 . 1 1 3 . 87 0 , 66  I I  

3 , 50 0 . 0099 7 . 98 0,0111 1.3 7 1  7 . 92 13 . 49 1 . 26 6 . 62 1 . 13 " 

a 
These values were calculated by the compiler from the authors '  data. 

b 
The solid phases are : A • NaBo2 • 4H20 ; B = Na2B4o7

• 10H20 ; C • NaH2Po4 • 2H20 . 



Sod i u m  Dihyd rogen phosphate 75 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
Khallieva , Sh . D . ( 1) Sod ium d ihyd rogenphosphate ;  Nall/0 4 ; 

[ 7 558-80-7 ] 

( 2 ) Potass ium dihydrogenphosphate ;  Y.H2Po4 ; 
[ 7 7 78-70-0 )  

I zv . ,\ kad . Na.uk Tu!tkm ,  SSR,  Sell. .  Elz . -Tekh . , 
Kfwn . Geol . Na.uk 1 9 7 7 , 3 , 1 2 5-6 . 

( 3 )  Water :  1120 ; [ 7 7 32-18-5 ) 

VARIABLES :  

Compo sit ion at 40° C , 

EXPERIMENTAL VALUES : 

PREPARED BY : 
.T . Eysseltovii 

Solubility in the KII/04-NaH2Po4-H2o system at 4o0 c .  
KH/04 NaH2Po4 , H2o 

solidb mass% mol / kga. mass% mol/ I<ga. mass% phase 

2 7 , 12 2.73  ---- ---- 72 . 88 A 
2 5 , 05 2 , 55 2 ,  7 6  0 . 3 2  7 2 . 19 I I  

23 , 60 2 , 50 7 . 10 0 .83 69.3 0 II 

20 , 36 2 , 32 1 5 . 19 1 . 96 64 . 4 5  II  

18 , 3 3 2 , 2 0  2 0 . 53 2 . 79 61 . 14 I I  

17.01 2 , 18 2 5 . 74 3 , 7 5 57.25 I I  

15 , 69 2 , 19 31 . 60 5 , 00 52.7 1 I I  

9 , 79 1 . 78 49 . 90 10 . 31 40.31 A +  B 

5,19 0 , 92 53 . 3 2 10 . 71 4 1.49 B 
----- ---- 56 . 31 1 0 . 74 4 3 . 6 9 " 

a.The mol / kg 1120 values were calculated by the comp iler , 
b The solid phases are :  A a KH/04 ; Jl a NaH/04 · u2o .  

AUXI LIARY INFORMATION 

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

The isothermal method wa s used . The Reag ent grade mater ials were  used . 
experiments were p erformed in glass vessels 
with st irrers .  Equ ilibrium was checked by 
rep eat ed analysis of the saturat ed solution .  
S tandard analyt ical methods were us ed for  
the  det ermina t ion of sodium , potass ium , and 
d ihydrogenphosphat e ions . 

ESTIMATED ERROR : 

The temperature was constant to within 
±0 , 5 K. No other information is g iven ,  

REFERENCES :  



76 Sod ium Dihyd rogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
(1) Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 7 558-80-7 ] 

(2 ) Sodium chlorid e ;  NaCl ;  [ 7 64 7-14- 5 ]  

( 3)  Water ; H20 ; [ 7 7 32-18-5 ] 

Khallieva , Sh . D .  

I zv . Ak.a.d . Nauk TWt/2»1 . SSR , Seit . F.lz . -Tekh . , 
Krum. Geol . Nauk 197 7 , 3 , 125-6 . 

VARIABLES :  PREPARED BY : 
Composition at 40 ° C. J ,  Eysseltova 

EXPERIMENTAL VALUES :  
Solub ility in the NaH/04-NaCl-H20 system at 40 ° c . 

Nall/04 NaCl n2o 

mass% mol/ kga mas s% mol/ kga mass% 
solid b phase 

56 , 31 10.74 ---- ---- 43 . 69 
4 7 . 09 8 . 3 8 6 . 08 2.22 4 6.83 " 
45 . 25 8 . 09 8 . 14 2 . 99 4 6 . 61 " 

3 7 . 15  6 , 2 5  13 . 3 1 4 . 60 49 . 54 A +  B 

30 . 57 4 . 5 6 13 . 60 4 . 17 55 . 83 
16 . 67  2 , 16 19 . 05  5 . 0 7 66.28 " 
10 . 22 1.26 21 . 94 5 . 53 67 . 84 " 

3 . 80 0 , 44 24.9 0 5.98 7 1 . 3 0 " 
---- ---- 26 . 54 6 . 18 7 3 . 4 6  " 

a The mol/kg H2o values were calculated by the comp iler . 

The solid phases are : A = NaH2Po4 · H20 ; B = NaCl . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
The isothermal method was used .  Equ ilibr iun 
was asc ertained by repeated analysis  of the 
saturated solut ion . Standard analytical 
methods were used for the det erminat ion of  
sodium , chlor id e ,  and d ihydrogenphosphate 
ions , but no deta ils are given . The water 
content was probably, determined by 
d iff erence ( comp iler) . 

SOURCE AND PURITY OF MATERIALS : 
The sod ium d ihydrogenphosphate and the 
sodium chloride  were of reagent grad e 
quality. 

ESTIMATED ERROR: 

The temperature was controlled to within 
±0 , 5K . No o ther informat ion is g iven. 

REFERENCES : 



Sodium Dihydrogenphosphate 

COMPONENTS : 

( 1 ) Sodium dihydrogenphosphate ;  NaH2P?4 ; 
[ 75 58-80-7 ] 

ORIGINAL MEASUREMENTS : 

Girich , T . E . ; Gulyamov ,  Yu .M . ; Ganz ,  S . N . ; 
Miroshina , O . S .  

77 

( 2 )  Sodium chloride ; NaCl ; [ 7 647-14- 5 )  

(3) Water ; H20 ;  [ 7 7 32-18-5 ]  

Vop,'l. .  Kh<m. Klum . Telihnol, ..!21i, 57 ,  58-61 . 

VARIABLES : PREPARED BY : 

Composition at 298 and 323 K ,  J ,  Eysseltova 

EXPERIMENTAL VALUES : 
Composition and properties of saturated solutions in the NaH2Po4-NaCl-H20 system . 

NaH/04 NaCl H2o density 

mass% mol/kga Mb b 
mass% mol/kga i mass%a b n/cP -3 solid

c. 
C C g cm phase 

temp . = 298 K ,  

---- ---- --- --- 26 . 23 6 . 08 109 . 41 73 . 77 9 14 . 0  1 . 695  1 . 199 
5 . 94 o .  71 12 . 8 0  10 . 59 24 . 49 6 . 01 108 , 08 69 . 61 827 . 3  2.547 1 . 231 II 

1 1 . 46 1 . 42 25 . 72  20 . 46 21. 7 2  5 . 56 9 9.98 66 . 82 7 95 . 5  2 , 7 24 1.256 I I  

23, 55  3 , 21 57 . 7 9  42 . 81 15 , 34 4 , 29 7 7 , 19 61 . 11 740 .8 4 .846 1.324 I I  

23 , 64 3 , 22 58 . 03 43 . 04 15 , 2 5  4 . 2 7  7 6 .80  61 . 11 741 . 69  5 . 390 1 . 331 B 
26 , 00 3.59 64 . 76 47.94 13 , 7 7  3 , 91  70 , 32 60.23 740.31 6 . 57 4 1 . 350  I I 

27.59 3 . 87 69.81 49 , 08 13.13 3 . 7 9  68.12 5 9 . 28 7 39 . 57 6 , 19 5 1 . 340 C 
31 . 53 4 . 51 81 . 19 60.03 10 , 23 3 . 00 54 . 04 58 . 24 739 . 37 6.959  1 . 352  I I  

39 . 40 5 .84 105 . 18 8 1 . 39 4 . 39 1 . 33 24 . 05 56 . 21 7 73 . 78 11 . 35 1 . 397 I I 

48 . 03 7.70 138 . 63 100 , 0 ---- ---- ---- 51 . 97 7 2 1 . 35 24 . 40 1.446 I I 

(continued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The isothermal method was used , The 
mixtures were equilibrated for 13 hours at 
298 K and for 8 hours at 323  K ,  The 
phosphate ion content was determined photo
color imetrically ,  the sodium ion photo
metrically and the chloride ion by 
dif ference . The composition of the solid 
phases was determined by the Schreine
makers '  method ,  

AMO-O 

SOURCE AND PURITY OF MATERIALS : 

The NaCl was of a special purity .  Reagent 
grade NaH2Po4 was recrystallized twice 
before being used. 

ESTIMATED ERROR: 

Nothing is stated .  

REFERENCES : 



78 Sod i u m  Di hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Sodium dihydrogenphosphate; NaH/04 ; 
( 7 558-80-7 ] 

Girich, T . E . ;  Gulyamov , Yu , M . ; Ganz , S.N . ; 
Miroshina , O . S .  

(2) Sodium chloride; NaCl ;  [ 7 647-14-5 ] 

(3) Water ; n2o ; ( 7 732-18-5 ] 

Voptt.  Kh.im . Khim . Te.khnol . 1979 , 5 7 , 58-61 . 

EXPERIMENTAL VALUES cont d :  

Composition and properties o f  saturated solutions in the NaR2Po4-NaCl-n2o system .  

mass% 

----
7 . 34 

13.84 
19 . 43 
23 . 07 
27 .82 
36 . 16 
4 5 .82 
4 7 , 78 
52 . 25 
53 . 54 
54 . 05 
60 . 58 

NaR/04 

mol/ kg
a i 

---- ---
0 . 88 15 , 91 
1 .  7 6  31 . 7 7  
2 . 59 46 , 74 
3 . 18 57 . 29 
3.99 72 . 00 
5 . 69 102 , 52 
8 . 01 144.30 
8 . 67 156 , 08 
9 . 97 17 9 . 53 

1 0 . 35 185 . 71 
10 . 45 188.18 

b 

---
13,20 
24.46 
34 . 19 
40 . 49 
48 .80  
61 . 7 0  
7 7 . 37 
78 . 68 
88.15 
88 . 48 
90 . 19 

12 .80 230 . 58 100 . 0 

mass% 

26 . 9 9 
23 . 52 
20 . 83 
18 . 22 
16 . 53 
14 . 23 
10 . 94 

6.54 
6 . 31 
4.09 
3.3 9 
2.87  
----

NaCl 

mol /kga i 

temp . = 323 K ,  

6 . 32 113 . 7 5  
5 .82 104 . 68 
5.45 98 , 12 
5 . 00 89 , 9 6  
4.68 84 . 22 
4 . 20 7 5 , 54 
3 . 53 63 , 63 
2 . 34 42 . 21 
2 . 35 42,30 
1.60 28 .85  
1 . 34 24 . 17 
1 . 13 20 , 4 7  
---- ----

aThese values were calculated by the compiler. 

b 
n/cP 

7 3.01 8 7 9 , 09 1 . 502 
69 . 14 829 , 07 2 . 589  
6 5 , 33 7 69 . 4 6  3.169 
62.35 7 3 1 . 43  3 . 064 
60.40 706 . 67 3 , 094 
57 , 95 677 , 7 7 4 . 117 
52 , 90 601 .86 7 . 597  
47 . 64 536 . 18 ----
45 , 91 504 . 08 12.734 
43 , 66 47 9 . 88 17 .800  
43 . 07 47 9 . 45 ----
43 , 08 479.28 18 . 263 
3 9 , 42 433 . 69  23 . 159 

dens ity 
_3 solid

c. g cm phase 

1 . 202 A 
1 . 248 I I  

1 . 273 I I 

1 . 311 II 

1 . 328 I I  

1 . 452 I I  

1 . 709  I I 

1 . 921 I I  

1 . 951  D 
1 . 559 I I  

1.606 E 
1 . 47 1 I I  

1 . 718 I I  

bThe concentrat ion units  are : M = mol /1000 mol n2o ; c = mol/100 mol solute . 

c.The solid phases' are : A = NaCl ; B = NaCl + NaHl04 ' 21lz° i C = NaHlo4 · 2Hz° i 

D = NaCl + NaH2Po4 • u2o ; E = NaH2Po4 · u2o .  



Sod ium Dihyd rogenphosphate 

COMPONENTS: 

(1) Sodium dihydrogenphosphate ;  NaH
2
Po4 ; 

[ 7558-80-7 ] 

ORIGINAL MEASUREMENTS: 

Kol ' ba ,  V . I . ; Zhikharev , M . I. ;  
Sukhanov , L . P .  

(2) Sodium nitrate ; NaN03 ; ( 7631- 9 9-4 ) 

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

Zh .  Neo11.g . K/wn , ll!!!, , 26 , 8 28-30 , 

VARIABLES: PREPARED BY :  

Composition at 50° c .  J .  Eysseltov� 

EXPERIMENTAL VALUES : 

Solubility isotherm in the NaH2Po4-NaN03-H2o system at 50 ° c. 

NaHlo4 
a. 

H Oa. NaN03 2 viscosity solid b -3 10 6m2 s-l mass% mol/kg mol% mass% mol/kg mass% d/kg m phase 
' 

61 . 16 13 . 12 100 ---- ---- 38 , 84 1 . 574 17 . 784 NaH
2;,o4 ·H20 

56 . 70 12 .19  89,93 4 . 5 6 1 . 38 38 . 74 1 . 57 5 15 . 7 86 
54 .16 11.41 . 85 . 91 6 . 29 1 . 88 39 . 55 1 . 575 14 . 17 2 
52 '. 69 11 . 22 82 . 01 8 . 19 2 . 4 6 3 9.12 1 . 574  12 .4 21 
43 . 92 9 . 2 9 65 . 10 1 6 . 68 4 . 98 3 9 , 40 1.578 9 , 850 
37 . 21 7 , 7 9  53 , 40 23 , 00 6 , 80 39 , 79 1 . 578 9 ,810 
32 , 75 6 , 88 45 , 63 27 . 60 8 . 18 39 , 65 1 , 57 9 9 , 7 95 
32,75 6 , 89 43 , 63 27 , 64 8 , 21 39,61 1 . 57 9 9 , 795 
30 . 70 6,24 43 . 45 28 . 3 0 8.12 41 . 00 1 . 532 5 .4 99  
25 . 37 4 . 97 35 . 89 3 2.10 8 . 88 42 . 53 1 , 513 4 . 213 
19 . 15 3 . 55 27 .39 35 . 9 6 9 .42 44 . 89 1 . 486 2 . 982 
1 7 .88 3.31 25 .4 7  37 . 06 9 . 68 4 5 . 06 1.482 2 .873 
11 , 60 2.11 16 . 19 42 , 51 10 . 90  45.89 1 . 445 1 .  7 78 

4 . 10 0 , 72 5,62 48 , 67 12 . 12 47 , 23 1 . 43 7 1 . 571 ----- ----- ----- 46.80  13 , 37 46.80 1 . 4 29 1 . 436 

a. The mass% and mol/ kg H
2
0 values were calculated by the compiler .  

b . 
I C These values are ac tually mol 100 mol solute values compiler ) . 

c.Isothermal invariant point , 

AUXILIARY INFORMATION 

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

" 
" 
" 
" 

eutonic " 
Na!o3 

" 
" 
" 
" 
" 

The isothermal method was used . The 
mixtures were allowed to equilibrate for 
7 -8 hours with constant agitation , The 
H2Po4

- content was determined colorimetric
ally , the sum of the salt  content was 
determined by evaporation to dryness , and 
the nitrate content was determined by the 
dif ference . The composition of the solid 
phases was determined by the Schreinemakers ' 
method , The viscosity was measured with the 
aid of an Ostwald viscometer . The density 
was measured by the use of calibrated 10ml 
pycnometers. 

A pure form of NaN03 was used and the 
NaH2P04 was of reagent grade quality . 

ESTIMATED ERROR: 

No details are given . 

REFERENCES : 

pt .  

79 

C. 



80 Sodiu m  Dihydrogenphosphate 

COMPONENTS : 
(1) Sodium dihydrogenphosphate; NaH2Po4 ; 

[ 7 558-80-7 ] 
(2) Potassium dihydrogenphosphate; KH2Po4 ; 

[ 7 7 78-70-0] 
( 3 )  Sodium chloride; NaCl ;  [ 7 647-14-5 ]  
(4 )  Po tassium chloride; KCl ; [ 7 74 7-40-7 ] 
(5)  Water ; H20 ; [ 77 32-18-5 ]  

VARIABLES: 

Temperature and composit ion . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Brunishloz , G . ; Bodmer , M ,  

Hei.v . C lum .  A cj;,a.  1963 , 46 ,  7 ,  289 , 257 5-86 .  

PREPARED BY: 

J .  Eysseltovll 

Part 1. Solubility in the K+ , Na+ I l cl- , H2Po�-H2o system . 

soln. 
no .  

ll20 
a concn . 

solid b 
phases 

temp .  = 0 ° C 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

17 . 65 
10.40 
18 . 93 
19.08 
67 . 3 3  
52 . 28 
3 5 . 16 

9 . 59 
B .  7 6  
7 . 07 
5 . 51 

14 . 92 
11 . 3 8  
7 5 . 45 

7 . 54 
50 . 20 
49.60 
60 . 52 
4 4 . 64 
29 . 13 
58 . 45 
26 , 01 
22 . 73 

14 . 31 
25 . 25 

8 . 7 7 
7 . 9 6  

11 .  73  
12 . 4 6  
12 . 95 
3 0 . 3 6  
38 . 93 
49 . 68 
24 . 28 
17 . 23 
22 .80 

6 . 89 
15 . 04 
44 . 64 
44 . 76 
29 . 38 
3 6 . 48 
58 . 27 
20 . 3 6  
52.02 
4 5 . 45 

7 8.58 
62 . 16 
8 6 . 8 0  
BB . OB 
82 . 3 6  
8 1 . 3 1  
80 . 64 
54 . 47 
41 . 57 
25 . 4 3  
63 . 52 
7 4 . 21 
65 . 80 
88 . 68 
7 7 . 42 
33 . 05 
32.9 6 
5 6 . 00 
4 6 .8 5  
12 . 60 
69 . 4 7  
21. 9 7  
31 . 82 

682 . 5  
598 . 7  
731 . 1  
7 38.4 

1132 
1016 
87 6 . 7  
589,1 
555 . 8  
4 92 . 3  
627 . 6  
660 . 4  
618 . 5  

1241 
719.8 

1807 
1 79 7  
1628 
1467 
139 6  
1322 
1183 
1028 

A +  B + C 
B + C + D 

A +  B 
t i 

A +  C 
t i  

I I  

C + D 
t i 

t i 

B + D 
B + C 

t i  

A 
B 
C 
t i 

t i 

t i  

I I  

t i  

t i  

t i ( cont inued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE: 

Nothing is stated ,  but it p robably is the 
same as in ref ,  (1) , 

SOURCE AND PURITY OF MATERIALS: 

Nothing is stated , but  it probably is the 
same as in ref , (1) . 

ESTIMATED ERROR: 

No information is g iven . 

REFERENCES: 

1 , Brunisholz , G . ; Bodmer , M .  Hei.v . Clum. 
Acj;,a. 1963 , 46 ,  288 , 2566-74 . 



Sod iu m  D ihyd rogenphosphate 

COMPONENTS : 
( 1) Sodium d ihydrogenphosphat e ;  NaH2Po4 ; 

[ 7558-80-7 ] 
(2)  Potassium dihydrogenphosphate ; 

KH2P04 ; [ 7 778-70-0 ] 
( 3 )  Sodium chloride ;  NaCl; ( 7 647-14-5 ] 
(4)  Potassium chloride ;  KCl ;  ( 7 747-40-7 ] 
( 5) Water; H2o ;  [ 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont ' d :  

ORIGINAL MEASUREMENTS : 

Brunishloz ,  G . ; Bodmer , M ,  

He.lv . Ch..im. Ac.ta �. 46 ,  7 ,  289 , 257 5-8 6 ,  

Part 1 .  Solub ility in the K+ , Na+ J J c1- , H2Po;-H
2
0 system .  

soln , 
no . 

24 
25 
2 6  
2 7  
28  
29  

30  
31  
32  
33 
34  
35  
36  
3 7  
38  
3 9  
40  
41  
42  
43  
44  
45  
4 6  
4 7  
48 
49 
50  
51 
52 
53 
54 
55 
56 
57  
58 
59  
60 
61  
62  
63  
64  

6 5  
6 6  
67  
68 
69 
70 
71 
72 

3 2 . 7 1  
1 9 . 41 
13 . 54 
15 . 15 
19 . 08 
3 . 7 3 

24 . 60 
6 . 38 

28 . 23 
27 . 3 1  
2 6 . 56 
25 . 35 
7 5 . 84 
69 . 29 
50 . 79 
3 5 . 16 
5 . 57 
1 . 48 

14 . 4 5  
10 . 39  
6 . 33  

7 1 . 18 
58 . 4 3  
3 9 . 7 0  
4 . 31 

10 . 27 
5 . 07 

57 . 90 
57 . 29 
45 . 7 6  
3 5 . 72 
29 . 7 3  
33 . 80 
39 . 91 
2 6 . 63 
23 . 27 
19 . 87 
16 . 28 
12 , 17 
6 . 39  
2 . 7 6  

29 . 62 
5 . 01 

37 . 7 6  
33 . 65 
19 . 84 
12 , 81 
6 . 15 
5 . 10 

ci

eq% 

temp . .. 0°C 
19 , 59 
38 . 81 
51 . 95 
30 . 32 
17 . 44 
38 . 51 

7 0 , 64 
4 1 . 78 
22 , 06 
54 . 53 
7 3 . 43 
42 . 49 

t emp . "' 2 5° C 

16 . 74 
51 , 88 
3 , 83 
7 . 19 
9 . 65 

14 . 52 
12 . 8 5  
13 . 28 
13 . 7 6  
15 , 12 
58 . 93 
48 . 48 
28 . 9 0  
3 8 . 49 
51 . 7 9  
5 . 34 
6 , 82 
7 . 00 
8 . 61 

2 0 . 55 
40 . 42 
34 . 84 
24 . 78 
3 4 . 22 
42 . 47 
59 , 45 
31 . 30  
21 . 7 1 
52 . 67 
46 . 55 
3 9 . 7 5  
32 , 57 
51 . 63 
59 , 08 
5 6 . 7 1  

74 . 89 
2 2 , 23 
94 . 26 
89 . 20 
8 5 . 4 5  
78 . 25 
80 . 73 
80 . 06 
7 9 , 3 0  
7 7 , 42 
11 . 62 
27 . 67 
5 6 . 65 
42 . 47 
2 2 . 57 
9 2 , 02 
8 9 . 82 
8 9 . 55 
87 . 08 
69 . 18 
3 9 . 41 
47 . 68 
62 . 81 
48 . 7 1 
3 6 , 4 6  
10 , 82 
53 . 20 
67 . 44 
21 . 00 
30 . 18 
40 , 48 
51 , 15 
2 2 . 43 
11 , 62 
14 . 8 9  

t emp , • 50° C 

2 1 . 36 
64 , 08 
0 
9 , 7 2  

32 . 95 
4 5 . 67  
62 . 03 
64 . 00 

68 . 07 
3 , 8 6 

100 
85 , 34 
50 . 70 
31 . 63 
1 . 00 
3 . 89 

H20 a 
concn .  

957  , 9  
898 , 7  
747 , 5  
744 . 2  
730 . 6  
598 , 9  

606 , 1 
303 , 6  
7 25 , 3  
695 . 2  
673 . 3 
627 . 5 
926 . 9  
889 . 8  
800 . 4  
69 6 , 8  
258 , 7 
3 66 , 2  
523 . 5 
443 . 1 
3 08 . 0 

1002 
8 96 , 0  
7 9 1 . 0  
794 . 0 
638 . 5 
443 . 4  

1149 
1015 
987 , 7  
913 , 9 
881 . 5 
823 . 1 
806 . 1  
7 86 . 4  
7 13 . 0  
639 , 4  
564 . 3 
466 , 5 
283 , 7  
29 6 . 5 

518 , 5 
131 . 9 
7 02 , 8  
621 , 1  
444 . 0 
3 3 6 , 0  
162 . 0  
133 . 2  

soli� a phases 

C 
I I  

I I  

I I  

I I  

D 

A + B + C 
B + C + D 

A + B 
I I  

I I  

I I  

A +  C 
I I 

I I  

I I  

C + D 
B + D 
B + C 

I I  

I I  

A 
I I  

I I  

B 
I I  

I I  

C 
I I  

I I 

I I  

I I  

I I  

A +  B + C 
B + C + E 

A + B 
I I  

B + C 
I I  

I I  

I I  

( continued next page) 
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82 Sod i um Dihyd rogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) S odium dihydrogenphosphate ;  NaH2Po4 ; 

[ 7 558-80-7 ) Brunishlo z ,  G . ; Bodmer , M . 

(2) Potassium d ihydrogenphosphat e ;  He.lv . Ch.i.m . Ac.ta. 1..2&1, 4 6 , 7 , 289 , 257 5-86 . 
KH2Po4 ; [ 7 7 78-70-0]  

(3)  Sodium chlor ide ; NaCl ; [ 7647 -14-5 ] 
(4 ) Potassium chloride ; KCl; [ 7 747-40-7 ] 
( 5) Wa ter ; H2o ;  [ 7 7 32-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

Part 1 . Solub ility in the K
+ , Na+ I ! cl- , H2Po�-H20 system . 

soln . K+ H+ Cl- H2o 
a no . eq% eq% eq% concn . 

7 3  
74  
7 5 
76  
77  
78 
7 9 
80  
81  
82 
83 
84 
85 
86 
87 
88 
89 

90 
91 
92 
93 
94 
95  
96 
97 
98 
99  

100 
101 

31 . 14 
6 . 7 7  

39 . 70 
69 . 7 7 
54.56 
25 . 72 
21. 08 
14 . 97  

9 . 7 4 
6 .80 

61 . 31 
10 . 00 
15.63 
59 . 39 
38 . 7 0 
30 .24 
28 . 42 

27 .84  
8 . 47 

50 . 41 
44 . 56 
35 . 98 
24.04 
20 . 20 
15 . 15 
12 . 65 
12.10 

9 . 29 
8 . 7 0 

temp. a 7 5 ° C 

29 . 7 3  
64 . 8 5 
1 0 . 85 
20.51 
23 . 08 
36 . 04 
42 . 16 
51.89 
61 . 15 
64.60 
10 . 06 
20 . 00 
31 . 26 
36.58 
46 . 08 
60 . 49 
56 .84  

55 . 47  
2 .88 

83 . 7 0 
69 . 24 
65 . 46 
46 . 04 
36 . 76 
22 . 09 
8 . 15 
3 . 02 

84 . 90 
7 0 . 00 
53 . 11 
4 5.34 
30 . 90 

9 . 27 
14 . 74 

t emp . = 100 °c 

43.16 
65 . 27 

0 
11 .88 
27.85 
48 . 08 
52 . 93 
59 . 27 
61 . 99  
62. 73  
64 . 9 1  
65 . 11 

35 . 40 
2 . 10 

100 
82 . 22 
58 . 34 
27 . 88 
20 . 56 
10.85 

6 .89  
5.74 
2 . 39 
2 . 30 

402 . 2 
102.8 
556 . 5  
613 . 0 
534 . 6 
365.3 
317.9 
237 . 0 
149 .8 
102 . 5  
649.7 
603 . 8 
457.8 
622 . 9  
503 . 7  
393 . 6  
381 . 9  

256 . 6 
71 . 6 

594 . 2 
418 . 6 
37 5 . 8  
223 . 5  
191 .  7 
138 . 1 
115 . 5  
105 . 6  

76 . 1  
74 . 4 

aThe concentration units  are : mol/ 100 eq% of solute. 

solid b phases 

A + B + C 
B + C + E 

A +  B 
A + C 

I I  

B + C 
I I  

I I 

I I 

I I 

A 
B 
I I  

C 
I I  

I I 

I I  

A + B + C 
B + C + E 

A +  B 
I I  

I I  

B + C 
I I  

I I  

I I 

I I  

I I 

I I 

bThe solid phaes are : A a KCl ; B a  NaCl ; C = KH2Po4 ; D = NaH
2Po4 • 2H2o ; E = NaH2

Po4 • 

Part 2. The compiler has calculated the following results from the data in Part 1 . 

K+ Na+ Cl 
-

H2Po4 H2o 
soln .  mass% mol/kg mass% mol/kg mass% mol/kg mass% mol/kg mass% no . 

temp • ., 0 ° C 

1 3 . 83 1 . 44 8 . 68 5.53 15.46 6 . 38 3 . 84 0 . 58 68 . 18 
2 2 . 53 0 . 96 9 . 19 5.97 13 . 70 5 . 7 5  7.60 1 . 17 66 . 98 
3 3 . 88 1 . 44 8 . 72 5 . 49 16 . 14 6 . 58 2.23 0.33 69 . 02 
4 3.88 1 . 44 8 . 73 5 . 49 16.25 6 . 61 2.00 0 . 30 69 . 14 
5 9 . 78 3 . 30 1 . 78 1 . 03 10 .82 4 . 03 2 . 11 0.29 7 5 . 52 
6 8 . 30 2 . 86 3 . 29 1 . 93 11. 70 4 . 43  2 . 4 5  0.34 74 . 25 
7 6 . 30 2 . 23 5.46 3.29 13 . 10 5 . 10 2 .87  o . 41 72 .28 
8 2.38 0 . 90 8 . 76 5 . 66 12 . 25 5 . 12 9.33 1 . 43 67 . 27 
9 2 . 30 0.88 8 . 06 5.23 9 . 88 4 . 14 12 . 6 7  1 . 9 5  67 . 09 

10 2 . 06 0 .80 7 . 40 4 .88 6 . 7 1 2 .86  17 . 93 2.80 65 . 91 
11 1 . 30 0 . 4 9 9 . 7 5 6 . 22 13.60 5 . 61 7 . 12 1.08 68 . 22 
12 3 . 33 1 . 26 8 . 92 5 .  7 1  15 . 04 6 . 23 4 . 78 o . 72 67 . 94 
13 2 . 69 1 . 02 9 , 15 5.91 14.11 5 . 90 6 . 69 1.02 67.35 
14 10 . 10 3 . 34 1.39 0 . 7 9  10 . 7 7  3 . 96 1 . 25 0 . 17 76 . 49 
15 1. 59  0 . 58 9 . 62 5 . 98 14 .83 5 . 96 3 . 94 0.58 7 0 . 01 

( cont inued next page) 



Sodium Dihyd rogenphosphate 83 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1)  Sodium dihydrogenphosphate : NaH/04 ; Brunishlo z , G , ; Bodmer , M . [ 7 5 58-80-7 ] 
( 2 ) Potassium dihydrogenphosphate ; Hdv . Ch.im. Acta. 1963 , 46 , 7 , 289 , 2 575-8 6 .  

( 3 )  
KH2Po4 ; [ 7 7 78-70-0 ]  

Sodium chlorid e ; NaCl ;  [ 7 647-14-5 ) 
(4) Po tassium chloride ; KCl ; [ 7 74 7-40-7 ]  
( 5 )  Water : H2o ; [ 7 7 32-18-5 ]  

EXPERIMENTAL VALUES cont 'd : 

Part 2 , The comp iler has calculated the following results from the data in Part 1, 
K+ Na+ Cl 

-
H2P04 1120 soln . 

no .  mass% mol /kg mass% mol /kg mass% mol/kg mass% mol/kg mass% 

temp . .. 0 ° C 

1 6  5 . 17 1 . 54 0.31 Q . 16 3 , 09 1.01 5 . 7 0 0 . 67 8 5 . 72 
17 5 . 14 1 . 53 0 . 34 0 . 17 3.10 1.02 5 . 74 0 , 69 8 5 . 68 
18 6 . 70 2 , 06 0.66 0 , 34 5,62 1 . 91 4 . 03 a . so 82,99 
19 5 . 46 1 . 69 1 .36 0.71  5 , 20 1 . 7 7 5 . 38 0,67 82 . 61 
20 3 . 82 1 . 16 0.97 o . so 1 . 50 a . so  9 . 47 1 . 16 84 . 24  
21 7 . 61 2 . 46 1 . 62 0 .89  8 . 20 2 . 91 3 , 29 Q . 43 7 9 . 27 
2 2  3 .89  1 . 22  1 . 93 1.03 2 . 98 1 . 03 9 . 66 1 . 2 2  81 . 53 
23  3 . 7 9 1 . 23 3 . 12 1 .  7 2 4 .81  1 . 7 2 9 . 40 1 . 23 78.88 
24  5 . 54 1 . 90 4 . 7 5 2 . 7 7  10 .8 6  4 . 09 4 , 11  0 . 57 7 4 . 73 
25 3 . 5 7 1 . 20 4 . 52 2 . 58 6 . 9 7 2 . 58 8 . 8 5  1.20 76 . 09 
26 2 . 93 1 . 01 4.39 2 . 56 4 . 33 1 . 64 13,94 1 . 93 74 . 42  
2 7 3 . 18 1 . 13 6 , 7 2 4 . 07 10 . 37 4 . 0 6  7 . 88 1.13 7 1.84 
28 3 . 9 6  1 . 45 7 . 7 2  4.80 13 . 84 5 . 57 4 . 57 0 . 67 69 . 91 
29 0 . 93 0.35 8 . 50 5 . 36 9 . 64 3 . 93 1 1 . 90  1 .  78  69.02 

temp . = 25 °C 

3 0  5 . 7 6  2 . 2 5 8 . 08 5 . 38 15.91 6 .85  4 . 8 6  a . 7 7  65 , 38 
31 2 . 50 1 . 17  9 . 62 7 . 64 7 . 90 4 . 06 2 5 . 20 4 . 74 54 . 7 7 
32 5.7 3 2 , 16 8 . 11 5 . 20 17 , 3 6  7.20 0 , 96 0 . 15 67 . 82 
33  5 . 74 2 . 18 8 . 10 5 . 23 17.00 7 . 11 1 . 88 0 . 29 67 . 28 
34 5 , 73 2 . 19 8 . 09 5 . 2 6 16 . 72 7 . 03 2 . 60 0.40 66 .87  
3 5  5 . 78 2 . 24  8 . 06 5 .32 16 . 18 6 . 91  4 . 10 0 . 64 6 5.87 
36 12 . 68 4 . 54 1 . 11 0.68 12 . 24 4 .83 2 . 66 0 . 38 71 . 31 
3 7  11 . 98 4 . 33 1 . 7 7  1 . 09 12.56 4 . 98 2.85 0 . 41 7 0 .84 
38 9 . 60 3 . 52 3 . 94 2 . 46 13 . 59 5 . 49 3 . 24 0 . 48 69 . 64 
39  7 . 4 2  2.80 6.17 3 . 96 14 . 81 6 . 16 3 . 94 0 . 60 67.67 
40 2 . 43 1 . 20 9.11 7 . 62 4.60 2 . 49 31 . 8 9  6 . 33 51 . 97 
41 0 . 52 0 . 22  10 . 3 5  7 . 59 8 . 82 4 . 19 21 . 03 3 . 66 59 . 28 
42 3 .84 1 . 53 8 . 86  6 . 01 13 . 66 6 . 00 9 . 53 1 . 53 64 . 10 
43 3 . 14 1 . 30 9 . 09 6 . 41 11 . 65 5 . 3 1  14 . 3 9  2 . 40 61. 72 
44 2 . 4 6  1 . 14 9 . 58 7 . 56 7 . 96 4 . 06 24 . 49 4 . 66 5 5 . 11 
45  11 . 19 3 . 95 2 . 17 1 . 30 13 , 11 5 . 09 1 . 04 0 . 15 7 2 . 49 
46 10 . 05 3 , 62 3 . 52 2 , 1 5  14 . 01 5 , 55  1 . 45 0 . 21 70,97 
47 7 . 56 2 . 7 9  5 , 97 3 . 74 1 5 . 4 7 6 . 27 1.64 0 . 24 69 . 36 
48 0 .84 0.30 10 . 03 6 . 09 15 . 46 6 . 08 2.09 0 . 30 7 1 . 57 
49 2 . 3 7  0.89 9 . 39 6 . 02 14 . 48 6 . 00 5 . 88 0 .8 9  67 . 88 
50 1 . 55  0 . 64 9 . 80  6 . 83  10,93 4 . 92 15 . 32 2 . 53 62 . 41 
51 8 . 54 2 . 8 0  0 . 63 0 . 35 6 . 38 2 . 3 0 6 . 38 0 . 84 78 . 06 
52 9 . 20 3 , 14 1 . 69 0,98 9 . 14 3 . 43 4 . 94 0.68 7 5 . 02 
53 7 . 64 2.57 1 . 96 1.13 7 . 38 2 . 73 7 . 08 0 , 9 6 7 5,93 
54 6 . 44 2 . 17 2 . 31 1 . 32 5,96 2 . 21 9 . 47 1 . 29 7 5 . 82 
5 5  5 . 66 1 . 8 7 1 . 21  o . 68 1.87 0.68 14 . 03 1 .87 7 7 . 22  
56  6 . 50 2 . 28 3 . 94 2 . 36 9 . 27 3 . 58 7 . 44 1 . 05 72 .84 
57 7 . 65 2 . 75 4 . 33 2 . 64 11 . 7 2 4 . 64 5 . 16 0 . 7 5 71 . 14 
58 5 . 49  1 . 88 2 . 51 1 . 4 6  3 . 92 1 . 48 13.46 1 .86 74.61 
59 5 . 12 1 . 81 3 , 91 2 .35  6 . 02 2 . 34 12 . 7 1 1 .81 7 2.24 
60  4.69 1 .  73 5 , 60 3 . 51  8 . 66 3 . 51 11 . 61  1 . 7 2 69 . 44  
61 4 . 14 1 . 60 7.65 5 . 04 11 .80  5 . 02 10 . 28 1 . 60 66.11 
62 3 . 66 1 . 45 6.40 4 . 31 6 . 11 2 . 6 6  19,28 3 . 08 64 . 55 
63 2 , 65  1.25 8 . 43 6 . 7 7  4 . 37 2 . 27 30 . 34 s .  7 7  54 . 2 1 
64 1 . 12 0.52 9 . 65 7.59 5 . 47 2 . 78 28 . 50 5 . 32 5 5.27 

temp .. 50 ° C 

65 7 . 69 3.17 7 . 48 5 . 2 5  16.02 7 . 28 6.85 1.14 61 . 9 6  
66 3 . 00 2 . 11 10 . 89 13 . 02 2 . 10 1 . 62 47 . 63 13 . 50 36 .38 
67 7 . 73 2.98 7.49 4 . 92 18 . 5 6  7.88 a a 6 6 . 22  
68  7 . 61 3 . 01 7.53 5 . 06 17 . 49 7 . 61 2 . 7 4 0 . 44  64 . 63 
69 5 . 86 2 . 48 8 . 19 5 . 91 13 . 5 7  6 . 33 12 . 04 2 . 0 6  60 . 34 

(continued next page) 



84 Sod ium D i hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  
( 1 )  Sodium d ihydrogenphosphate;  NaH2Po4 ; 1 G d M 

( 7 558_80_7 1 
Brunish oz , . ; Bo mer , , 

( 2 )  Potassium d ihydrogenphosphate ; Hel.v . Ch.im .  Ac:ta. 19 63 ,  4 6 ,  7 ,  289 , 2575-86 . 
KH2Po4 ; ( 7 7 78-70-0 ] 

(3) Sod ium chlor ide ;  NaCl ; ( 7 647-14-5 ] 
( 4 )  Potass ium chloride ;  KCl; ( 7 747-40- 7 ]  
( 5 )  Water ; H20 ;  ( 7 732-18-5 ) 

EXPERIMENTAL VALUES cont ' d : 

Part 2 ,  The compiler has calculated the following results from the data in Part 1 , 

soln , 
no . 

70 
71 
72 

73 
7 4  
7 5  
76 
7 7  
78 
7 9  
8 0  
81  
82  
83 
84 
85  
8 6  
87  
88  
89  

90  
91  
92  
93 
94 
9 5 
96 
97 
98 
99 

100 
101 

K+ Na+ Cl- H2PC4 H20 

mass% mol /kg mass% mol /kg mass% mol / kg mass% mol/kg 

temp . .. 50 ° C 

4 . 62 
3 . 37 
3 . 04 

9 . 54 
4 . 40  
9 . 58 

15 . 65 
13 . 58 
8.50 
7 . 67 
6.56 
5 . 44 
4 . 42 

13 . 14 
2 . 4 0  
4 . 54 

13 . 66 
10 . 61 
10 . 07 

9 . 58 

11 . 20 
6 . 06 

11 .36 
12 . 65 
11 . 33 
10.53 
9 . 68 
8 . 54 
7 . 7 1 
7 . 63 
6 . 52 
6.16 

2 . 12 
2 . 11 
2 . 13 

4 .30 
3 , 66 
3 . 96 
6 .32 
5 . 67 
3 . 91 
3 . 68 
3.51  
3 . 61 
3 . 68 
5 . 24 
0 . 92 
1 . 90 
5 . 30 
4 . 27 
4.27 
4 . 13 

6.03 
6 . 57 
4 .  71 
5.9 1 
5.32 
5 . 98 
5.85 
6 . 09 
6 . 08 
6 . 36 
6.78 
6 . 50 

8 . 81  
10 . 24  
10 , 84 

7 . 05 
10 .8 6  

7 . 02 
1 . 28 
3 . 27 
7.43  
7 . 87 
8.54 
9 . 55 

10 . 9 5 
3.61 
9 .8 6  
9 . 06  
0 . 54 
2 . 4 5  
1 .81  
2 . 9 2  

6.86 
11 . 05 

6 . 57 
7 . 27 
6. 70 
7 . 18 
7 . 57 
8 . 48 
9 . 09 
9 . 33 

10 . 66 
10 . 90 

6 .86 
10 . 91 
12 .8 9 

10 .35 
3 . 47 
2 . 10 

temp . .. 7 5 ° C 

5 . 40 
15 . 34 

4 . 94 
0 .88 
2 . 32 
5 . 82 
6 , 4 2  
7 . 7 7  

10 . 80 
15 . 50  

2 . 4 5 
6.44 
6 . 44 
0 .36 
1 . 68 
1.31 
2.14 

15 . 4 1  
1 .  7 0  

18 .32 
14.08 
14 . 78 
13 . 7 9 
12 . 14 
8 . 78 
4.12 
1 . 78 

16 . 50 
15.21 
13 . 98 

9.46 
7 . 68 
2.80 
4.50 

temp . " 100 ° C 

6 . 28 
20 . 38 

4 . 64 
5 .  78 
5 . 35 
6 . 93 
7.7 9 

10 . 29 
12.20 
13 . 24 
18 . 83 
19.56 

12 . 92 
1.36 

20 . 43 
21 . 17 
16 . 66 
11.08 
8 . 94 
5 . 55 
3.81 
3.28 
1 . 52 
1 . 48 

5 . 22 
2 . 39 
1 . 62 

7 . 64 
1 . 55 
8 . 33 
6.2 6 
6 . 7 9  
6 . 98 
6 . 41  
5 . 16 
3.01 
1. 63 
7 . 24 
6.42 
6 . 43 
4 . 03 
3 . 40 
1.30 
2.14 

7.64 
1.62 
9 . 32 

10 . 88 
8.60 
6 . 91 
5 . 94 
4 . 35 
3 . 30 
3 . 01 
1 . 74 
1 . 7 1 

20 . 4 0  
42 . 10 
4 7 . 42  

11.28 
52 . 2 5 

3.25 
5 .  7 0 
7 . 11 

14 . 74 
19 . 04 
28 . 25 
42 . 39 
52.16 

2 . 68 
5.94 

11.25 
10 . 39 
15 . 67 
24.98 
23 . 76 

21 . 49 
57.94 

0 
4.18 

10 . 85 
2 6 . 13 
31 . 49  
41 . 57 
4 6 . 96  
49 . 13 
56 . 69 
57.21 

3.  77 
10 . 63 
13.36 

2 . 05 
17.50 

0.54 
0 . 93 
1 . 20 
2.74 
3 . 68 
6.09 

11 . 35 
17 . 52 
0 . 43 
0 . 9 2  
1.9 0 
1 . 63 
2 . 54 
4 . 27 
4 . 13 

4 . 66 
2 5 . 32 

0 
o .  7 9 
2.05 
5.98 
7 . 67 

11. 9 5 
14 . 93 
16.53 
23 . 7 5 
24 . 32 

mass% 

55 .82  
40 .82  
36.59 

56.7 2 
30 . 78 
6 1 . 83 
63 . 29  
61 . 2 6  
55 . 55 
53.28 
4 7 . 8 5  
38 . 4 9  
30.69 
64 . 09 
66 , 59  
61 . 17 
65.95 
63 . 58 
60 . 33 
59 . 24 

47.53 
23 . 59 
61 . 64 
54 . 7 2 
54 . 47 
45 . 08 
42 . 31 
35.8 5 
32 . 42  
30 . 64 
24.60 
24 . 2 5 

Part 3. The points of simultaneous crystall izat ion of NaCl + KH2Po4 + NaH2Po
4 

· xH2o. 

soln . 
no . 

102 
103 
104 
105 
106  
107  
108 
109 
110 
111 
112 
113 

:t./ 0 c 
0 

12.5 
2 5 
30 
35 
40 
45 
50 
7 5  

100 
36,0 
48 , 2 

10.40 
8.52 
6 . 38 
5 . 47 
4 . 98 
4 .8 5  
5 . 00  
5.01 
6. 7 7  
8 . 4 7  
4 . 9 0  
4 . 90 

+ eq% H 

2 5.25 
36 . 7 7 
51 .88 
57.33 
61 . 16 
62.60 
63 . 59 
64 . 08 
64 .85 
6 5.2 7  
61.8 6  
64 . 06  

eq% Cl-

62 . 16  
4 4 . 93 
22 . 23 
14 . 00 
8 . 33 
5.99 
4 . 7 5 
3 . 8 6  
2 .88 
2 . 10 
7 . 20 
3 . 91 

598 . 7 
4 7 5 . 0  
303 . 6  
239 . 0  
18 6 . 3  
163.1 
145 . 7  
131 . 9  
102 . 8  
7 1 . 6 

17 7 . 5 
133 . 9  

X 

2 
2 
2 
2 
2 
1 
1 
0 
0 

2�16 

l+Oc. 

aThe concentration unit  is mol/ 100 eq% of solute . 
bAn invariant point , the solid phases being NaCl+KH2Po4+NaH2Po4 · 2H20+NaH2Po4 ·H2o .  
C. An invariant point , the solid phases being NaCl+KH2P04+NaH7P04 • 2H7o+NaH7P04 ,  



Sodiu m Di hydrogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  
( 1) Sod ium dihydrogenphosphat e ;  NaH2Po4 ; 

[ 7 558-80-7 ] Brunishloz , G . ;  Bodmer , M , 

(2) Potass ium dihydrogenphosphat e ;  Hei.v . Clum. A c.:ta.  1963 , 46 , 7 , 289 , 257 5-8 6 ,  
KH2Po4 ; [ 7 7 78-7 0-0 ] 

( 3 ) Sodium chlorid e ;  NaCl ; [ 7 647-14-5 ] 
(4) Potass ium chloride ; KCl ;  [ 7 74 7-40-7 ] 
( 5) Water ; H2o ; [ 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Part  4 .  The compiler has calculated the following values  from the data in Part 3 .  

soln . 
no . 

102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 

mass% 

2 , 55 
2 . 46 
2 , 50 
2 . 4 7 
2 . 57 
2 , 66  
2 . 88 
3 , 00 
4.40 
6 . 06  
2 . 59 
2 . 92 

K+ Na+ Cl-

mol/kg 

0 . 96 
1.00 
1 . 17 
1 . 27 
1.49 
1 . 65 
1 . 9 1 
2.11 
3 . 66  
6 . 57 
1 . 53 
2.03 

mass% 

9.19 
9 . 3 1 
9 . 62 
9.89 

10 . 26 
10 . 50 
10 . 64 
10.89 
10 . 8 6  
11 . 05 
10 . 32 
10 . 88 

mol / kg 

5 , 97 
6 . 40 
7 . 64 
8 . 65 

10 . 10 
1 1 . 09 
11 . 98 
13 . 02 
15 . 34 
20 . 38 
10 . 40 
12 . 88 

mass% 

13 . 7 0 
11 . 7 9 

7 . 90 
5 . 74 
3 . 89 
2 . 98 
2 . 48 
2.10 
1. 70 
1 . 3 6 
3 . 4 5  
2 . 11 

mol /kg 

5 . 7 5 
5 . 24 
4 . 06  
3 . 25 
2 . 48 
2 . 04 
1 .8 1  
1 . 62 
1 . 55 
1 . 62 
2 . 25 
1 . 62 

�zP0
4 

mass% mol/ kg 

7 . 60 
13 . 18 
25 . 20 
32 . 15 
39 . 07 
42 . 66 
45 . 37 
47 . 63 
52 . 25 
57 . 94 
40 . 51 
4 7 . 35 

1 . 17 
2 . 15 
4 .  7 4 
6 . 66 
9 . 11  

10.67 
12 . 11 
13 . 50 
17.50 
25 . 32 

9 . 68 
13 . 29 

mass% 

66 , 98 
63 , 26 
54 . 7 7  
4 9 . 7 4 
44 .20 
41 . 20 
38 . 63 
3 6 . 38 
30 . 78 
23 . 59 
43 . 14 
3 6 . 74 

85 



86 Sodium D ihydrogenphosphate 

COMPONENTS :  
(1) Sodium dihydrogenphosphate ;  NaH2Po4 ; 

[ 7558-80-7 ] 

(2) Ammonium dihydrogenphosphat e ;  Nl\Hl04 ; 
[ 7 7 22-76-1 ] 

( 3 )  Diammonium hydrogenphosphate ;  (NH4) 2HP04 [ 7 783-28-0 ]  
(4 )  Water • H �O : 1 7 7 32-18-5 1 

ORIGINAL MEASUREMENTS: 
Babenko , A . M . ;  Vorob ' eva , T . A .  

Z h .  Ptuk.l . Khhn . 19 7 6 ,  4 9 , 1 502-6 , 

VARIABLES : P REPARED BY : 
Temp erature and concentrat ion of NaH2Po4 in a mixture containing a mol ratio of 
NH4H2P06 / (NH4 ) 7HP04 = 1 . 

EXPERIMENTAL VALUES :  

J . Eysseltov5'. 

Part 1 .  Points of s imultaneous crystallization of two or  three solid phases in the 
NH4

Hl0 4 - (NH4) 2HP04-Nalll04 -Hz° system . 

mixture a NH4Hlo4 (NI\) 2HPO 4 NaH/04 
b b b b 

t/ ° C 
so lid c. mass% mol/kg mass% mass% mass% mol/ kg phases 

38.6 2.54 17 .  97 20 . 63 o . oo o . oo -8 . 6  A + C 
32 . 0 2 . 11 14 . 90 17 . 10 6 . 8 0.92 -8 . 4 A + C 
20 . 4 1 . 29 9 . 50 10 . 90 15 . 92 2 . 08 -8 . 4 A + C 

9 , 8 0 . 63 4 . 5 6 5 . 24 2 7 . 06 3 . 57 -9 . 4  A + C 
21 . 25 1 . 3 5 9 . 89 11 . 36 15 . 0 1 . 96 -8 . 0  A + C 
16 . 0 1 . 01 7 . 45 8 . 55 20 . 0 2.60 -9 . 0 A + C 

6.8 0 . 4 5 3 . 1 6 3 . 63 32 . 0  4 . 3 6  -11 . 0 A + C 
6 . 0 0 . 4 3  2 . 7 9 3 . 21 3 7 . 6  5 . 55 +o.5 A + B + C 
o . o o . oo o . o  o . o  3 3 . 5  4 . 20 -8 . 8 A +  B 
2 . 4 0 . 17 1.12 1 . 28 40 . 0 5 . 79 -12.0 A + B 
8 . 0  0 . 64 3. 72 4 . 28  41 . 4 6 . 82 19 . 2 B + C 
8.0 0 . 7 0 3 . 72 4 . 28 46.0 8 . 3 3 25 , 2 B + C 
9.8 0.96 4 . 56 5 . 24 48 . 708 9 . 78 35 . 0 B + C + D 

61 . 0  6.3 3  28 . 40 32 . 60 o . o  o.o 3 9 . 0 C + D 
56 . 0  5 . 72 26 . 07 29 . 93 4.4 0 . 92 45 . 6 C + D 
48 . 0 4 . 67 22 . 34 25.65 10 . 4 2 . 08 48 . 3  C + D 
36.0 3 . 25 16 .  7 6 19 . 24 19 . 2 3 , 57 44 . 6  C + D 
28 . 0 2.62 13 . 04 14 . 96 28 . 8 5 . 55 50 . 3 C + D 

( continued next  page) 

AUXILIARY INFORMATION 

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

An improved polythermic method (1) was used . Reagent grade salts were recrystallized and 
dr ied before use . The ammonium salts were 
dried at  40-50° C . The sod ium sal t was 
dr ied at 105 ° C , The mater ial designated 
"mixture" was prepared by mixing equ imolar 
amounts of NH4n2Po4 and (NH4) 2HP04 and 
homogeniz ing them by grind ing in a mortar . 

ESTIMATED ERROR: 

No information is g iven . 

REFERENCES : 

1 .  Eraj zer , L . N . ; Kaganskii , I . M. ,  Zavod . 
Lab .  1967 , 7 ,  119 . 



Sod i u m  Dihyd rogen phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
( 1) Sodium d ihydrogenphosphate ; NaH2Po4 ; 

( 7558-80-7 ] 
Babenko ,  A . M. ; Vorob ' eva ,  T . A .  

(2) Ammonium d ihydrogenpho sphate ;  NH
4Hlo4 ; 

( 7722-7 6-1 ] 

Zh .  P!t.lkl.. Kfum . 197 6 ,  4 9 ,  1502-6 . 

( 3 )  Daimmonium hydrogenphosphat e ; (NH4 ) 2HP04 ; 
[ 7 783-28-0 ] 

(4) Wa ter ;  n2o ;  [ 7 732-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Part 1 .  Points of simultaneous crys tallization of  two or 
NH4H2Po4- (NH4) 2HP04-NaH2Po4-H20 sys tem . 

three  solid phases in the 

a 
mixtur e 

mass% 

24 . o  
20 . 0  
20 . 0 

o . o 
1 .8 
4 . 7 5 
a . o 
a . o 
8 . 9  
o . o  
1 . 6  
4 . 2  

11 . 25 

b mol / kg 

2 , 27 
2 . 02 
2 . 20 
o . o 
0 . 17 
0 . 45 
0 . 82 
0 .88 
1 . 01 
o . o 
0 . 17 
0 . 45  
1 . 35 

11 . 17 
9 . 31  
9 . 31 
o . o 
0.84 
2 . 21 
3 . 72 
3 . 72 
4.14 
o . o 
0 . 74 
1 . 9 6  
5 , 24 

(NH4 ) 2HP04 
b mass% 

12 . 83 
10 . 69 
10 . 69 
o . o 
0 . 9 6 
2 , 54 
4 . 28 
4 . 28 
4 .  7 6 
o . o  
0 . 86 
2 . 24 
6 . 01 

mas s% 

33.2 
40 , 0  
43 . 2  
56 . 0  
55 . 0  
52 . 5 
52 . 44 
55 , 2  
ss . s  
60 . 8  
60 . 0  
58 . 0  
55 , 0 

6 . 46 
8 . 33  
9 , 78 

10 . 60 
10 , 61 
10.23  
11 . 04 
12 . 50 
12 . 99 
12 , 92 
13 . 02 
12 . 78 
13 . 58 

:t./ o c 

56 . 0  
ss . o 
67 . o  
40 . 2  
43 . S 
46 . 0 
42 . 0 
so . s 
49 
57 , 2 
59 .8  
63 . S 
68.4 

solid c. phases 

C + D 
C + D 
C + D 
B + E 
B + E 
B + E 
D + E 
D + E 

D + E + F 
E + F 
E + F 
E + F 
E + F 

Part 2 , Solub ility isotherms in the NH4Hlo4- (NH4 ) 2HP04-NaHlo4-u2o sys tem . 

mixturca NH4H2Po4 (NH4) 2HP04 NaH2Po4 H20 (N + P2o5 ) 

mass% mol/kg b mass% b mass% b mass% mol /kg b mas s% mass% 

o . o  
6 , 7 

12 , 0 
2 . 392 

22 , 0 
33 . 4 
40 . 2  

o . o 
14 . 0  

6 . 58 
2 . 38 

24 . 4  
3 3 . 6  
42 . 6  

o . o 
6 . 38 

19 . 0 
29 . 0  
2 . 28 

40 . 0 
4 7 . 0  

o . o 
0 , 45 
o . 79 
0 . 17 
1 . 43 
2 . 25 
2 , 72 

o . o  
0 . 94 
0 . 45 
0 . 17 
1 . 63 
2 . 28 
3 . 00 

o . o 
0 , 45 
1 . 3 6  
2 . 0 6  
0 . 17 
3 . 00 
3 . 59 

o . o  
3 . 12 
5 . 59 
1 . 11 

10 . 24 
15 . 55 
18 .  7 1 

o . o 
6 . 51 
3 . 06 
1 . 11 

11 . 3 6 
15 . 64 
19 . 83 

o . o 
2 , 97 
a . a s 

13 , 50 
1 . 06 

18 . 62 
21 . 88 

temp .  a -5 ° C 

o . o 
3 . 58 
6 . 41 
1 . 28 

11 . 7 6 
17 . 8 5  
21 . 48 

3 5 . 4 
33 . 0  
26 . 4 
40 . 2  
15 . 6 

6 . 66 
o . o 

temp . a 0 ° C 

o . o 
7 . 48 
3 . 52 
1 .  27 

13 . 04 
17 . 96  
22 . 77  

37 . 6 
25 .8 
34 . 2  
41.87 
15 . 12 

6 . 64 
o . o 

temp , "' 10 ° C 

o . o 
3 . 41 

10 . 15 
15 . 50 

1 . 22 
21 . 38 
25 . 12 

42 . 2 
3 6 . 2 
24 . 3  
14 . 18 
44 .8 

6 . 0  
o . o 

4 . 56 
4 . 56 
3 . 57 
S .83 
2 . 08 
0 . 92 
o . o 

5 . 02 
3 . 57 
4 .81 
6 . 26 
2 . 08 
0 . 92 
o . o  

6 . 08 
5 . 25 
3 . 57 
2 . 08 
7 . 05 
0 . 92 
o . o  

64 . 6  
60 . 3 
61.6 
57 . 408 
62 . 4  
59 . 94 
59 .8 

62 , 4  
60 . 2  
59 . 22 
55 . 87 
60 . 48 
59 .  7 6 
57 . 4 

57 .8 
57 , 42 
56 . 7 
56,72 
52 , 992 
54 . 0 
53 , 0 

a"Mixture" is an equimolar mixture of NH4H/04 and (NH4) 2HP04, 
b
These values  were calculated by the compiler . 

21 . 0  
24 . S 
24 . S 
25 . S 
25 . 6 
28 . 78 
29 . 9  

22 .1 
25 . S 
26 . 2  
26 . 4 
27 . 1  
28 . 98 
31 . 6  

25 . 0 
2 6 . 24 
28 . 63  
29 . 9  
28 . 29 
33 . 3 6 
3 5 . 0  

c.The solid phas es are : A • ice ;  B a NaH2Po4
• 2H20 ; C a NH4H2Po4 ; D = (NH4) 2HP04 ; 

E = NaH2Po4
• H20 ; F • NaH2Po4 • 
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88 Sodiu m  D i hyd rogen phosphate 

COMPONENTS: 
(1 )  Sodium dihydrogenphosphate ;  NaH2Po4 ; 

( 7558-80-7 ]  

ORIGINAL MEASUREMENTS : 

Khallieva ,  Sh , D , 

(2) Potassium dihydrogenphosphate ;  KH2Po4 ; 
[ 7 7 78-7 7 -0 ] 

l zv .  Akad . Nauk TuAl?m. SSR , Sell .  Fiz . -Tekh . , 
Kfum . Geo! .  Nauk 19 7 7 , 3 , 125-8 .  

( 3 )  Sodium chloride , NaCl ; [ 7 647-14-5 ] 
( 4) Potassium chlorid e ;  KCl;  [ 7 747-40-7 ]  
( 5 )  Water ; H20 ;  [ 7 732-18-5 ] 

VARIABLES : 

Composition at 40 ° C .  

EXPERIMENTAL VALUES : 

PREPARED BY :  

J , Eysseltov, 

Part 1 . Solubility in + the Na , K
+

I J cl- , !1/0�-1120 system at 

Jnnecke ' s ind ices a 
40 ° c . 

soln . 
Na+ K+ 

sol id b 
C l  

-
H/0� 1120 phase no . 

1 64 . 7 5 35 , 25 100 ----- 7 52 . 69 A +  B 
2 64 . 85 35 . 15 96 , 20 3 .80 725 . 80 " 
3 64 . 80 3 5 . 20 93 , 08 6 . 92 697 . 90 " 
4 65 . 06 34 . 94 90 , 78 9 . 22 696 . 95 " 
5 65 . 58 34 . 42 89 .82 10 . 18 694 . 38 " 
6 66 . 30 33 . 70 88 . 93 11 . 07 680 , 58 " 
7 66 . 2 7 33 . 7 3 88 . 68 11 . 32 660 . 76 " 
8 68 . 31  3 1 . 69 87.57 12 . 43 657 . 31  " 
9 68 . 40 3 1 . 60 87 . 55 12 . 45 633 . 20 A + B + C 

10 ----- 100 92 , 42 7 . 55 990 . 59 B + D 
11 16 . 72 83 . 28 91 . 84 8 . 16 860 . 17 " 
12 26 , 80 73 . 20 9 0 . 95 9 , 05 853 . 50 " 
13 43 . 45 56 , 55  89 . 83 10 . 17 766 . 98 " 
14 56 . 15 43 . 8 5  89 , 16 10 . 84 762 . 84 " 
15 63 . 94 36 , 05 88 . 1 9 11 .81 7 16 . 00 " 
16 83 . 92 16 . 08 ----- 100  449 . 24 C + D 
17 84 . 43 15 . 57 5 . 93 94 . 07 441 . 34 " 
18 84 . 01 15 . 9 9 15 . 52 84 . 48 3 94 . 02 " 
19 84 . 38 15 . 62 23 . 46 76 . 54 446 . 46 " 
20 83 . 8 7 16 . 13 3 0 . 41 69 . 59 484 . 40 " 
21 83 . 83 16 . 17 34 . 66 65 . 34 465 , 7 5 " 
22 83 . 62 16 . 38 43 . 12 56 . 88 595 , 07 " 

( continued next 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE :  SOURCE AN D  PURITY OF MATERIALS : 

The standard isothermal method was used . No information is given . 
The mixtures were stirred until the  l iqu id 
phase had a constant composition . The 
chloride ion content was determined 
argentimetrically , potassium was d etermined 
as potassium tetraphenylborate , phosphorus 
was determined by diff erential color imetry 
on an FEK-56 apparatus , and sod ium was 
determined by difference .  

ESTIMATED ERROR : 

No information is given . 

REFERENCES : 

page) 



Sod ium Dihydrogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
Khallieva , Sh.D . (1) Sodium dihydrogenphosphate ;  NaH2Po4 ; 

[ 7 558-80-7 )  
( 2 )  Potassium dihydrogenphosphate , KH2Po4 ; 

( 77 78-7 7-0 ] 

I zv . Aka.cl. Na.uk TWt.km ,  SSR,  Seti. ,  F..i.z . -Teklt , , 
Kh).m, Geol. Na.uk .!fil, 3 ,  12 5-8 .  

( 3) Sodium chloride ; NaCl ; [ 764 7-14-5 ) 
( 4 ) P otassium chloride ; KCl ;  [ 7 747-40-7 ] 
( 5 )  Water ; H2o ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont 'd: 

Part 1 . Solubility in the Na+ , K+ l l cl- , 112Po;-H2o system at 40 ° C .  

soln. 
no . 

23  
24  
25 
26 
2 7 

83 . 28 
82 . 4 2  
80 , 03 
7 4 .85  
70 . 02 

16 . 72 
17 . 58 
19 , 9 7  
25,15 
29 . 98 

Jttnecke ' s  indicesa. 

47 . 78 
5 6 . 32 
69.54 
79 . 28 
83.7 2 

HlO� 

52 , 22 
43 . 68 
30 , 4 8  
20 , 7 2  
16 . 28 

H20 

5 78 . 00 
629 ,80  
624 . 7 6  
640 . 42 
662 . 04 

solidb 
phase 

C + D " 
" 
" 
I I  

a.The units are :  mol/ 100 mol of  solute , 
b The solid phases are : A a NaCl; B '"  KCl; C '" Nalllo4 · 112o ;  D = KHl04 , 

Part 2 . 

soln . 
no . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
12  
13 
14 
15 
16 
17 
18 
19 
2 0  
21 
22 
2 3  
24 
2 5 
26 
27 

The compiler has calculated the following r esults f rom the data in Part 1 . 

mass% 

7.44 
7 , 55 
7.67 
7 , 65 
7 . 7 1 
7 . 88  
8 . 02 
8 . 28 
8 . 48 
0 , 00 
1 . 66 
2 , 68 
4 .  7 1  
6 . 16 
7 , 28 
9 . 52 
9 , 82  

10.53 
10 , 32 
10 , 06 
10 . 43 

9 . 4 7 
9 ,  7 1  
9.41 
9 , 54 
9 , 03 
8 , 36 

Na+ K+ C l- 112Po; 1120 

mol/kg 

4 . 78 
4 . 96 
5 , 16 
5,19 
5 . 25 
5 . 41 
5 . 57 
5 . 7 7 
6 , 00 
o . oo 
1 . 08 
1 .  74 
3 . 15  
4 . 09 
4 . 9 6  

10 . 38 
10 . 63 
11 . 8 5  
10 . 50  
9,56 

10 . 00 
7 . 81 
8 . 00 
7 . 27 
7.12 
6 , 49 
5 , 88 

mass% 

6 . 90 
6 . 98 
7 . 08 
7 , 00 
6 , 89 
6 .82  
6 . 95  
6 . 54 
6 . 68 

15 , 19 
14 . 06 ,  
12 , 48 
10 . 44 
8 , 19 
7 . 58 
3 . 11 
3 , 09 
3 . 42 
3 , 25 
3,32 
3 . 43 
3 . 16 
3 . 32 
3 . 42 
4 . 06 
5 , 17 
6 , 10 

mol/kg 

2 . 60 
2 . 69 
2 .80  
2 , 78 
2.7 5 
2 . 7 5 
2 . 84 
2 . 68 
2 . 7 7  
5 . 61 
5 . 38 
4 .  7 6  
4 . 10 
3 . 19 
3.03 
1.99 
1 . 96  
2 , 25 
1 . 94 
1 . 85  
1 . 93 
1 . 53 
1 . 61 
1 . 55 
1 . 78 
2 , 18 
2 , 52 

mass% 

17 . 7 6 
17 . 31 
17 . 02 
16 . 50 
1 6 , 32 
16 . 33 
16 . 58 
16 . 40 
16 . 78 
12 , 73 
14 . 06 
14.06 
15 . 04 
1 5 . 10 
1 5 . 52 

o.oo 
1.06 
3 . 01 
4 . 43 
5 . 67 
6 , 66 
7 . 5 5 
8 . 61 
9 . 93 

12 . 80 
14 , 7 7  
l!> . 44 '  

mol/kg 

7 . 38 
7 .36  
7 . 41 
7 , 24 
7 , 19 
7 . 2 6 
7 .4 6 
7 . 4 0  
7 . 68 
5 . 18 
5 . 93  
5 . 92  
6 . 51 
6 . 49 
6.84 
o . oo 
o .  7 5 
2.19 
2.9 2  
3 . 49 
4 . 13 
4 . 02 
4 . 59 
4 . 9 7 
6 . 18 
6 .88  
7 . 03 

mass% 

o . oo 
1 . 85  
3 . 43 
4 . 54 
5 . 01 
5 . 50 
5.73 
6 .30 
6 . 4 6  
2.82  
3 . 38 
3 , 79 
4 . 61 
4 . 97 
5 . 63 

47.43  
4 5 .  7 7  
44 , 30 
39 . 16 
35 , 12 
34.01 
26.95 
25.48 
2 0 . 8 6  
15 , 20 
10, 4 5  
8 . 13 

mol/kg 

o . oo 
0 , 29 
0 , 55  
0 , 73 
0 . 81  
0 . 90  
0 . 9 5  
1 . 05 
1 . 09 
0 . 42  
0,53 
0 , 59 
0 . 74 
o .  79 
0 , 92 

12 . 37 
11 . 84 
11 , 91 
9 . 52 
7 . 98 
7.79 
5.31 
5 . 02 
3.85 
2 . 7 1 
1 .80 
1 . 37 

mass% 

67 . 88 
66 . 31 
64 , 78 
64 . 31 
64 . 06 
63. 4 6  
62 . 7 2  
62 , 48 
61. 60 
69 , 27 
66 .84  
66 . 99 
65 , 20 
65 . 59 
63.98 
39 . 9 6  
4 0 . 2 6  
38 , 74 
42 .83 
4 5 . 84 
45 . 46 
52 . 87  
52 .88  
5 6 . 38 
58 . 40 
6 0 . 58 ' 
61 . 98 

89 



90 Sod i u m  Di hyd rogenphosphate 

COMPONENTS : 
(1) Sodium dihydrogenphosphate ;  NaH2Po4 ; 

( 7 558-80-7 ] 
(2) Sod ium chlorid e ;  NaCl ; [ 7 647-14-5 ]  
(3) Ammonium dihydrogenphosphate ;  NH4H2Po4 ; 

( 7 7 22-7 6-1] 
(4) Ammonium chloride ;  NH4Cl;  ( 12125-02-9 ] 
( 5 ) Water ; H20 ;  ( 7 732-18-5 ] 

VARIABLES :  

Compos ition at 25 ° C .  

EXPERIMENTAL VALUES : 
Solubility 

NaH2Po4 NaCl 

mass% mol/kgb mass% mol /kgb 

25 . 01 3 . 48 15 . 13 4 . 33 
24 . 74 3 . 63 13 . 97 4 . 21 
23 . 26 3 . 5 1  12 , 90 4 , 00 
24 . 19 3 .8 5  11.01 3 . 60 
43 . 47  8 . 12 ---- ----
38 . 32 7.25 4 . 54 1 . 7 6 
32 . 90 5 . 20 8 . 00 2 . 9 6  
30. 54 5 . 37 9 . 33 3 . 37 
12 .30 1 . 78 16 . 87 4 . 9 6 
---- ---- 20 . 85 5 , 7 5 
---- ---- 16 . 07 4.21 
---- ---- 17 . 07 4 . 41 
---- ---- 17 , 15 4 . 40 
---- ---- 8 . 68 2 . 18 
---- ---- 5 , 89 1 . 48 
---- ---- 1 . 59 0 . 39 

4 . 55 
8 . 59 

12 . 40 
11.93 
13 . 11 
12 . 7 9  
12 . 78 
12 . 58 
17 . 10 

5 . 64 
2 . 82 

4 . 48 
5 • .L5 
5 . 60 
6 . 12 

ORIGINAL MEASUREMENTS : 
Solov ' ev ,  A . P . ; Balashova , E . F . ; 

Verendyakina , N . A . ; Zj uzina , L . F .  

R�p.  Sb .  Nauch .  T� . - YatL06laV . Go6 . Pe.dagog , 
In . -t. 19 78 ,  7 69 ,  79-84. 

PREPARED BY : 

J. Eysseltov, 

0 . 70 
1 . 35 
2 . 06 
2 . 35 
2 . 59 
2 . 40 
2.35 
1 . 88 
2 . 40 
0 . 7 5  
0 . 37 

0 . 5 7 
0 . 66 
0 . 70 
0 . 78 

12 . 93 
13 .88  
16.14 
18 . 7 5 
2 1 . 11 
22 . 91 
2 5 . 54 

3 . 70 
3.92 
4 . 52 
5 . 15 
5 .82 
6.13 
6 . 98 

solid 
a phase 

100 , 0  44 . 63 A +  B 
91.7 5 50 . 7 2  I I  

84 , 69 54 , 90 I I 

78 . 3 1 62 . 25 A +  B + C 
7 7 . 68 100 . 0  B + C 
77 . 69 84 . 72 I I  

78 . 74 73 . 7 5  I I 

78.86 69 . 7 1 I I  

78 . 20 42 .40 A +  C 
7 0 , 7 7  2 9 . 23 I I  

48 . 58 8 . 66 A + C + D 
5 0 . 69 4 . 34 A +  D 
49 . 24 ---- I I  

27 , 55 7 . 26 C + D 
!8 . b7 8 . 32 I I  

5 . 36 9 . 7 2  I I  

---- 10 . 17 I I  

aTlle solid phuse1:1 an, :  A .. NaCl ;  B = NaH/04 • 21120 ; C = NH411/04 ; D = NH4Cl . 

b The mol/ kg H2o values were calculated by  the compiler . 
C The units here are :  mol / �00 mol of solute (compiler) . 

AUXILIARY INFORMATION 

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

The method of invariant points was used . A No information is given . 
third component was added to eut ec t ic 
systems unt il a new solid phase appeared . 
At equilibr ium both liquid and solid phases 
were analyz ed . Chloride ion content was 
determined by the Volhard method . H2P04 
ions were precipitated as NH4MgP04 · 6H20 ,  
and the excess of Mg was titrated complex-
ometrically (1) . Ammonium ions were removec 
and the excess of base used was t i trated 
with l!Cl. 

ESTIMATED ERROR: 

No information is given . 

REFERENCES :  

1. Shemyakin , F . M . ;  Zelenina , E . N . , 
Zavad . Lab. �. 6. 



Sod ium Dihyd rogenphosphate 

COMPONENTS : 
(1 )  Sodium dihydrogenphosphate ;  NaH2Po4 ; 

[ 7 558-80-7 ] 

ORIGINAL MEASUREMENTS : 
Solov ' ev , A . P . ;  Balashova , E . F . ; 

Verendj akina , N . A . ; Zj z ina , L , F .  

9 1  

(2) Potassium dihydrogenphosphate ; KH2Po4 ; 
[ 7 7 7 8-77-0 )  Re.6p, Sb .  Nauchn . T�. - Yalt06lov .  Go4 . 

( 3) Sodium chloride ;  NaCl ; [ 7 647-14- 6 )  
( 4 )  Potassium chloride ;  KCl ; [ 7 74 7-40-7 )  
( 5 )  Water ; H2o ;  [ 7 732-18-5 ]  

Pe.dagog . 1n-t. � .  7 69 ,  7 9-84 . 

VARIABLES : PREPARED BY : 

Composition at 25° C. J ,  Eysseltov� 

EXPERIMENTAL VALUES: 

Solubility in the K+ , Na+ l l cl- , H2Po4-H20 system at 25• c .  

NaCl ' NaHl04 KCl KHl04 
K+ HlO� 

mass% mol/kga mass% mol/kga mass% mol/kl mass% mol/kga ion% b ion% b 

15 . 13 4 . 33 2 5 . 01 3 . 48 ---- ---- ---- ---- ---- 44 . 63 
13 . 74 4 . 31 27 . 7 2 4 . 23 ---- ---- 4 . 01 0 . 54 5 . 95 52 , 58 
12 . 85 4 . 47 30 . 7 2  5 . 20 ---- ---- 7 . 22  1 . 08 10 . 04 58 . 4 6  
---- ---- 46 . 65 8 . 7 1 ---- ---- 9 . 14 1 . 51 14 . 7 9  100 . 0  

5 , 93 2 . 21 39 . 7 5 7 . 21 ---- ---- 8 . 3 7  1 . 34 12 . 4 5  7 9 . 48 
17 . 73 5 , 01 11 . 57 1 .  56  ---- ---- 10 , 18 1 . 23 15 , 78 3 6 . 11 
2 1 . 11 5 . 64 ---- ---- 4 . 16 0 . 87 10 . 70 1.23 2 7 . 22 15 . 93 
18 . 62 4 . 7 5 ---- ---- 8 . 69 1 .  74  5 , 62 0 . 62 3 3 . 15 8 . 68 
19 . 49 4.86 ---- ---- 8 . 23 1 . 61 3 . 67 0 . 3 9 29 . 38 5 . 96 
20 . 9 0  5.22 ---- ---- 10 . 58 2.07 ---- ---- 28 . 44 ----
14 . 7 5 3 . 67 ---- ---- 11 . 00 2 . 14 5 . 22 0 . 56 4 2 . 4 6  8 . 7 6 

7.78 1 . 8 7  ---- ---- 16 . 8 5  3 . 18 4 . 34 0 , 49 65 . 96 8 . 15 
---- ---- ---- ---- 23 . 50 4.28 2 , 9 0  0 , 29 100 . 0  6 . 33 
a The mol/kg 1120 va lues were calculated by the compiler . 

The authors ' ion% values are to be  understood as mol/100 mol solute . 

CThe solid phases  are: A =  NaCl; B = NaH2Po4 • 2H20 ;  C = KH2Po4 ; D a KCl , 

AUXILIARY INFORMATION 

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

The method of invariant points was used , A No information is given , 
third component was added to eutectic 
systems until a new solid appeared , The 
solid and l iquid phases were each analyzed . 
Chloride ion content was determined by the 
Volhard method . H2Po4

- ions were pre-
c ipitated as Nll4MgP04 · 6ll20 ,  the excess of 
Mg2+ being titrated compleximetr ically (1 ) . 
NH! ions were removed and the exc ess of 
base used was titrated with 0 . 1  M HCl . 

ESTIMATED ERROR: 

No information is given . 

REFERENCES :  

1 .  Shemj akin , F . M. ;  Z elenina , E.N . 
Zavod . Lab , 1969 , 6 .  

solidc phase 

A + B 
I I  

A +  B + C 
B + C 

I I  

A + C  
I I  

A + C + D 
A + D 

I I  

C + D 
I I  

I I  



92 Sod i u m  D i hyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1) Sodium dihydrogenphosphate ;  NaH2Po4 ; 

( 7 558-80- 7 ]  
(2) Potas s ium dihydrogenphosphate ; KH2Po4 ; 

( 7 7 78-70-0 ]  
( 3 )  Sodium nitrate; NaN03 ; ( 7 631-99-4 ] 
( 4)  Potassium nitrate ; KN03 ; [ 7 7 57-79-1 ] 
( 5) Water ;  H2o ;  [ 7 7 32-18-5 ] 

Gir ich ,  T . E . ; Gulj amov , Yu.M . 

VopJt. . K lwn . Klwn .  Tekhnol.  1979 , 5 7 , 54-7 .  

VARIABLES : PREPARED BY : 

Compos ition and temperature . J .  Eysseltova 

EXPE RIMENTAL VALUES : 

Compos ition of saturated solutions in the + +
1 1  -K , Na N03 , H2Po�-H20 system . 

K+ No; H20 solid b 
soln .  no . ion% ion% cone . phases 

temp . = 323 K 

1 9 1 . 54 89.68 633.0 A +  C 
81.09 9 0 . 22 534 . 2  I I  

3 67 . 2 5  90 . 20 4 58 . 7  I I  

4 6 1.59 9 0 . 47 437. 2 I I  

5 56 . 26 90.87 390 . 7  I I  

6 52 . 3 3  9 0 . 87 28 5 . 5  I I  

7 47.09 92 , 09  285.5 I I  

8 42.68 92 . 44 260 . 3  I I  

9 4 0 . 89 93 . 02 244 . 5 I I  

10 39 . 25 92 . 14 217.1 I I  

11  37  . 10 9 3.42 192.9 A + B + 
12 38 . 9 5  100 . 0 208 . 2  A + B 
13 3 7 . 98 98 . 25 19 3 . 8 I I  

14 3 7 . 81 9 5 , 99 193.0 I I  

15 16 . 57 0 . 00 365 . 9 C + E 
16 14 . 29 18 . 01 283 . 0 I I  

17  13 . 88 27 . 98  292 . 4 I I  

18 14 . 9 3  3 7 . 85 280.3 I I  

19 16 . 88  42 . 92 27 6 . 1  B + C + E 
20 16 . 9 9  47 . 60 24 5 . 9 B + C 
21 20 . 66  59 . 33 238 . 0 I I  

22 25.22 7 6 . 4 5 219.8 I I  

23 33.67  9 0.92 208 . 2 I I  (continued next page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE :  
The isothermal method was used . Equ ilibrium 
was ascertained by repeated analys is  of the 
solid and l iquid phases .  The d ihydrogen
phosphate ion content was determined 
photocolorimetrical ly ,  the sodium and 
potassium ion content was determined by 
f lame pho tometry , and the nitrate ion conten 
was determined by a titration with Feso4 • 

SOURCE AND PURITY OF MATERIALS : 
The solids were chemically pure and were 
recrystallized twice before being used. 

ESTIMATED ERROR : 

No details are g iven . 

REFERENCES : 



Sod ium Dihydrogen phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
(1) Sodium dihydrogenphosphate ; NaH2Po4 ; 

[ 7 558-80- 7 ) 
Girich , T. E . ; Gulj amov , Yu . M .  

(2) Potassium dihydrogenphosphate ;  KH2Po4 ; Vopll. . Khim. Kk<m. Tekhnot. 197 9 , 5 7 ,  54-7,  

[ 7 7 78-70-0 ] 
(3) Sodium n1trale ;  NaN03 ; [ 7 631-99-4 ]  
( 4 )  Po tassium nitrate ;  KN03 ; [ 7 7 5 7- 79-1 ]  
( 5 )  Water ; n2o ;  [ 7 732-18- 5 j  

EXPERIMENTAL VALUES cont ' d :  

Composition of saturated solutions 

K+ 
+ + 1 1  -in the K ,  Na N03 , H2Po4-a2o system. 

solid b 

AMO-H 

soln . no . ion% 

24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
3 5  
36  
3 7  
38 
39 
40 
41 
42 
43 
44 
45 
46  
47 
48 
49 
50  
51  
52 
53 

54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65  
66  
6 7  
68 
69 
70  
71 
72 
7 3  
7 4  
7 5  
7 6  

0 , 00 
5 , 59 

11 . 35 

100 . 00 
85 . 49 
74 . 33 
64 . 7 3 
5 5 , 08 
4 6 , 39 
47 . 01 
46 . 13 
44 . 62 
42 . 98 
40.83 
3 6 , 91 
34 . 44 
31 . 00 
25 , 11 
21 . 83 
20 , 91 
29 . 06 
20 . 05 
21 , 31 
21 . 28 
21. 70  
20 . 52 
o . oo 
5 . 31 

11 . 15 
15.31 

100 , 00 
9 9.68 
83 . 91 
7 0 . 53 
6 0 . 8 5  
52 . 9 5  
51 . 90 
51 .32 
50, 35 
49 . 02 
47 . 52 
45 . 01 
42 . 46 
36 . 87 
33 . 82 
31 . 22 
29 . 53 
29 . 01 
28 . 03 
25 . 7 8 
23 . 45 
25 . 43 
25 . 44 

N03 H20 

ion% cone . a 

temp. = 323 K 

3 8 . 43 
40 , 8 9  
41 . 33 

temp , • 348 K 

95 , 31 
94 , 68 
94,36 
94 . 37 
94 , 30 
94 . 17 

100 , 0  
9 6 ,  73 
9 4 , 04 
92 , 94 
9 0 , 53 
8 5 . 19 
82 , 00 
7 5 , 19 
64 , 3 0 
5 5 . 68 
47 . 29 
40.92 
38 . 47 
29 , 19 
19 , 44 
11 , 09 

0 , 00 
51 . 14 
5 0 , 00 
45 . 9 6  
44 . 9 6  

temp , • 373 K 

97 , 08 
97.08 
96 , 83 
95 . 3 5  
9 5 . 18 
95 . 03 

100.0 
97 . 7 5 
94,97 
9 1.24 
82 . 8 5  
74 . 71  
63 . 7 6  
54 , 88 
47 , 00 
44 . 73 
42 . 27 
38.09 
34 . 04 
28 . 26 
18 . 88 

5 , 30 
o . oo 

373. 1 
318 , 0  
291.7 

373 . 4 
302 , 1  
271.4 
227 . 0  
193 . 5  
165 . 3  
149 , 0  
148 . 0  
147 . 4  
156 . 2  
178.0 
192 . 5  
201 . 4  
206 . 2  
211 . 7 
219 . 8 
226 . 3  
234 . 0  
243 . 5  
258 . 7  
266.0 
27 6 , 4  
289 . 1 
267 . 2  
256 . 0  
247 . 3  
239 , 5  

24 5 . 0 
213 . 2  
191 . 7  
17 6 . 3 
142.8 
113 . 5  

9 5 . 7  
9 3.0 
92 . 4  
94 . 6  

112 . 5  
117 . 8  
130 . 0  
139 . 5  
147.0 
156 . 3  
161 . 5  
164 . 0  
17 6 . 2  
181 . 4  
189.0 
196 . 1  
205 . 0  

phases 

B + E 
I I  

I I  

A +  C " 
" 
" 
" 
" 

A +  B 
I I  

A + B + C 
B + C 

B + + D 
C + D 

I I  

I I  

" 
" 

B + D 
I I  

I I  

" 

A +  C 
I I  

I I  

I I  

I I 

" 
A + B 

I I  

A + B + C 
B + C 

B + + D 
C + D " 

" 
" 
I I  

I I  

(continued next page)  
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94 Sod ium Dihydrogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS :  
(1) Sodium dihydrogenphosphate ; NaH/04 ; Girich,  T . E . ; Guljamov , Yu ,M , 

[ 7 558-80-7 ) 
(2) Potassium d ihydrogenphosphate ;  KH2Po4 ; Vop!t. Khim. Khim. Tekhnol . 1979 , 5 7 ,  54-7 . 

[ 7 7 7 8- 70-0 )  
( 3 )  Sodium nitrate;  NaN03 ; [ 7 631-99-4 ) 
(4)  Potass ium nitrate ; KN01 ; [ 7 7 5 7-79-1 ) 
( 5 )  Water ;  H20 ;  [ 77 32-18-5 

EXPERIMENTAL VALUES cont ' d :  
+ + I -

H/04-H20 Compos ition of saturated solu tions in the K ,  Na I No3 , sys tem .  

K+ NO; H20 solid b 
ion% a 

soln . no . ion% cone . phases 

t emp . = 3 7 3  K 

7 7  o.oo 55.26 229.8 B + D 
7 8  2 . 6 6  54 . 97 225 . 6  I I  

79 10 . 00 50 , 22 201 . 3  I I  

BO 18 . 3 6  4 5 . 95 190 , 0  I I  

a equ iv of dry salts . The concentration units are :  mol 1!20/100 g 
bThe solid phases are :  A =  KN03 ; B "  NaN03 ; C = KH2Po4 ; D = NaH2Po4 ; 

E = NaH2Po4 • 2H2o .  

The comp iler has calculated the following values f rom the data g iven above . 

cone . of K+ cone. of Na+ cone .  of No; cone . of Hlo4 
soln . no . mass% mol/kg mass% mol/kg mass% mol/kg mass% mol/kg 

temp . = 323 K 

1 16 . 47 8 . 03 0 .89 0 . 74 25 . 59 7.87  4 . 60 0 . 90 
2 16 . 04 8 . 43  2.19 1 . 96  28 . 30  9 . 38  4 .  7 9  1 . 01 
3 14 . 4 6  8 . 14 4 . 14 3.9 6 30 . 7 6  10 . 92 5 . 22 1 . 18 
4 15 . 60 7 .82  4 . 99 4 . 88 31 .  7 0  11 . 49  5 . 22 1 . 21 
5 13 . 12  7 . 99 6 . 00 6 . 21 33 . 62 12 . 92 5 . 28 1 . 29 
6 13 . 82 10 . 18 7 . 40  9 . 27 38.07  17 . 68 5 . 98 1 . 7 7  
7 12 . 54 9 . 16 8 . 28 10 . 29 38 . 91 17 . 9 1 5 . 22 1 . 53 
8 11 . 8 0  9,10 9 . 32 12 . 23 40 . 54 19.72 5 . 18 1 . 61  
9 11 . 58 9 . 29 9 . 84 13 . 43  41 . 7 9  21 . 13  4.90 1 . 58 

10 11 . 52 10 . 04 10 . 48 15 . 54 42 . 91 23 . 57 5 . 72 2 . 01 
11 11.33 10.68 11 . 29 18 . 11 4 5.26 26 . 90 4 . 98  1 .89 
12 11 . 82 10 . 39 10 . 90 16 . 29 48 . 16 2 6.68 o . oo o . oo 
13 1 1. 72 10 . 88 11.2 6  17 . 7 7  48.12 28.16 1 . 34 0 . 50  
14 11 . 61 10 . 88 11 . 23 1 7 . 90  4 6. 78 27 . 63 3 . 05 1.1 5 
15 3 . 43  2 . 51  10 . 17 12 . 66 0 . 00 o . oo 51 . 4 5  15 . 18 
16 3 . 34 2 . 80 11 . 80 1 6 . 82 6 . 69 3.53 4 7  . 64 16.09 
17 3 . 28 2 . 63 11 . 99 16 . 3 6  10 . 51 5.31 42 . 32 13 . 68 
18 3 . 65 2.9 5  12 . 2 5  16 . 86 14 . 70 7 . 50 37 . 7 7  12 . 3 1  
19 4 . 19 3 . 39 12 . 14 1 6.72 1 6 . 91 8 . 63 3 5.1 7  11.48 
20 4 . 4 1  3 . 83 12 . 69 18 . 7 5  19 . 63 10 . 7 5  33.8 0  11 .83 
21 5.55 4 . 82 12 . 54 18 . 52 25.30 13 . 84 27 . 13 9 . 49 
22 7 . 20 6 . 3 7 12.56  18 . 90 34.64 19.3 2 1 6.68 5 . 9 5 
23 10 . 04 8 . 98 11.63 17 . 69 43 . 01 24 . 26 6 .  71 2 . 42  
24 o . oo 0.00 13 . 23 14.89 34.38 5.72 38 . 66  9 . 16 
25 1 . 33 0 . 9 7 13 . 24 16 .49  34 . 99 7 . 14 34 . 93 1 0 . 32 
26 2. 7 7  2 . 16 12 . 74 16 . 88 35 . 59 7.87 32.84 11 .17 

t emp . = 348 K 

27 23 . 00 14.87  0 . 00 o . oo 34. 7 7 14 . 18 2 . 67  0 . 69 
28 21 . 56 15.72 2 . 15 2 . 66  3 7 . 8 7 17.41 3 . 32  0 . 9 7 
29 19 . 66  15 . 21 3 . 99  5 . 25 39 , 59 19 . 31 3 . 70 1 . 1 5 
30  18 . 3 0  15 . 84 5 . 8 6  8 . 63 42.32 23 . 09 3 . 94 1 . 3 7  
31 16 . 4 7  15 . 81 7 . 9 0 12.89 44.74 2 7  . 07 4.23 1 . 63 
32 14 . 59 15 . 59 9 . 91 18 . 01 4 6 . 9 9 3 1 . 64 4 . 55 1 . 9 5 
33  15 . 39  1 7 . 52 10.20 19 . 74 51 . 94 37 . 28 0 . 00 0.00 
34 15 . 00 17 .31 10 . 3 0 20 . 22 49 .8 9  3 6 . 31 2 . 63 1 . 22 
3 5 14 . 44 16 .81  10 . 53 20 . 8 7 48.27 3 5.44 4 . 7 8 2 , 24 
3 6  13 . 71 15 . 28 10 . 69 20 . 28 47 . 04 33 . 05 5 . 58 2 . 51 
3 7  12 . 57 12 . 74 10. 71 18 . 4 6  44 . 23 28.25 7 . 23 2 , 95 
38 11 . 03 10 . 65 11 . 09 18 . 20  40 . 39  2 /i ,  58 10 . 98 4 . 27  
39  10 . 11 9 . 50 11.32 18 . 08 38 . 2 0  22 . 61 13 . 11 4.96 
40  8 . 9 2 8 . 3 5 11.68 18 . 59 34 . 33 20 . 25 17 . 7 2  6 . 68 

(continued next page) 



Sodi u m  Dihydrogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  
( 1) Sodium dihydrogenphosphate ;  NaHlo4 ; Girich , T , E , ; Gulj amov , Yu .M .  

[ 7 558-80-7 ) 
(2 )  Potassium dihydrogenphosphate ;  Kll2Po4 ; Vop!L . Kh,im. Kh.im. Tek910.t. 197 9 ,  57 ,  

[ 7 7 78-70-0 ) 
( 3 )  Sodium nitrate; NaN03 ; [ 7631-99-4 )  
(4)  Potassium nitrate ;  KN03 ; [ 77 57-79-1 )  
( 5 )  Water ;  H20 ;  ( 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

The comp iler has calculated the following values from the data given above .  

cone . of K+ 

soln . no . mass%, mol/ kg 

41  7.03 6 . 58 
42 5 , 94 5.51 
43 5,54 5 . 13 
44 7 . 45  6 . 8 9  
45 5 . 10 4 . 57 
46 5 . 21 4 . 57 
47  5 . 05 4 . 44 
48 5 . 00 4 . 36 
49 4 . 57 3.94 
50 o . oo o . oo 
5 1  1 . 38 1 . 15 
52 2 , 90 2 . 50 
53 3 , 99 3 . 55 

54 26 . 73 22 . 67 
55  27 . 74 25 . 97 
56  24 . 45 24 . 31 
57 2 1 . 25 22 . 22 
58 19 . 46 23 . 67 
59 17.89 25 . 9 1  
60  18 . 34 30.12 
61 18 . 10 30 . 65 
62 1 7. 6 5  30 . 27 
63 16 . 96 28 . 78 
64 1 5 . 62 23 . 46 
65  14 .38 21 . 22 
66 12 . 97 18 . 14 
6 7  10 . 93 14 . 68 
68 9 . 76 12 . 78 
6 9  8 . 8 7  11 . 09 
70 8.30 10 . 15 
71 a . as 9 . 82 
7 2  7 . 59 8 . 83 
73 6 . 86 7 . 89 
74  6 . 06 6 .89  
7 5  6 . 31 7 . 20 
7 6  6 . 17 6 .8 9  
7 7  o . oo o . oo 
7 8  0 . 73 0 . 65  
7 9  2 . 78 2.7 5 
80 5 . 08 5 , 36 

cone . of Na
+ 

mass% mol/ kg 

temp . 348 K 

12 . 32 19 . 65  
12.51 19 , 7 5 
12 .32 19 . 41 
10 . 69 16 , 84 
11 . 96 18 . 24 
1 1 . 32 16 .89  
11 . 00 16 . 44 
10 . 62 15 . 73 
10 . 42 15 . 27 
15 . 30 20 , 7 9  
14 . 56 20.54 
13 . 59 19 , 96 
12 . 99 19 . 64 

temp. m 373 K 
o . oo o . oo 
0.05 0 . 08 
2 . 7 5  4 . 66 
5 . 22 9 , 28 
7.36 15.23 
9 . 34 23 . 02 
9 . 99 27.92  

10 . 10 2 9 . 08 
10 . 23 2 9.8 5 
10.37 29.93 
10.14 25 . 9 1  
10 . 33 25 . 93 
10 .34 24.58 
11 . 00 2 5 . 14 
11 . 23 25 . 01 
11 . 49 24 . 44 
11 . 65 24 . 24 
11 . 58 24 , 04 
11 . 46 22 . 69 
11 . 61 22 , 73 
11 . 64 22.50 
10 . 88 2 1 . 12 
10.64 20 . 20 
16 . 18 24 . 17 
15 . 78 23 , 96 
14 . 7 5 24.83 
13 . 30 23 .87  

cone .  o f  No; cone . of Hlo; 

mass% mol/kg mass% mol/kg 

28 , 55 16.87 24 . 7 9 9 . 36 
24 , 04 14 . 07 29 , 93 1 1 . 20 
19 , 8 7  11 . 60 34 . 65 12 , 94 
16 , 64 9 . 7 1 37 , 58 14.02 
15 . 53 8 .  7 7 38 . 85 14 . 03 
11 . 33 6 . 26 42 . 98 15 . 20 

7 . 32 4 . 06 47 . 50 16 . 82 
4.06  2 . 22 50 . 92 17 . 87 
o . oo o . oo 55 .32 19 . 21 

2 1 . 11 1 0 , 63 31 , 55 10.15 
20 , 7 5  10 , 8 5  32 . 45 10.85 
18 . 97 10 , 32 34 . 89 12 , 14 
18 . 60 10 . 42 35 . 63 12 . 7 6 

41 . 17 22 . 01 1 . 93 0 , 66 
42.86 25 . 29 2 . 01 0, 76 
44 . 7 6 28 , 06 2 , 29 0 , 91 
45 , 58 30 . 04 3 . 47 1.46 
48 .30 37 . 02 3 , 82 1 . 8 7  
50 . 93 46 . 51 4 . 16 2 . 43 
56 . 07 58 . 05 o . oo o . oo 
54 . 7 1 58.39 1 . 96 1 . 34 
52 . 81 57.10 4 . 37 3 . 02 
50 , 07 53 . 58 7.51 5.14 
43 , 21 40.91 13 . 98 8.46 
37 . 88 35 . 23 2 0 . 05 1 1 . 92  
30 , 91 27 . 24 27.47 15.48 
25 .81  2 1 . 85 33 . 19 17 . 9 6 
21 . 51 17 . 76 37 . 9 5 20 . 03 
20.17 15 . 8 9  38 . 98 19 . 64 
18 .8 5 14.54 40. 2 7  19 . 85 
16 . 7 7  12 , 90 42 . 63 20.97 
14 . 62 10 . 73 44 . 33 20 , 7 9  
11 , 93 8.65 47 . 36 21 . 97 

7 . 74 5 . 54 52 , 05 23 .84 
2 , 08 1 . 50 58 . 31 2 6 .82  
o . oo 0 . 00 60 . 25 27.10 

24 . 13 13.35 30.55 10.81 
24 . 04 13 . 53 30.80 11.08 
22 . 20 13.85 34 . 42 13 . 73 
20 . 20 13 . 43 37 . 16 15 ,80 

95 
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96 Sodium Dihydrogenp hosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
(1 )  Sod ium d ihydrogenphosphate; NaH2Po4 ; 

[ 7 558-80-7 ] 

(2) 2-Propanone (acetone) ; c3H6o ;  [ 67-64-1 ]  

( 3 )  Water ; H2o ; [ 7 7 32-18-5 ] 

VARIABLES : 

Compos ition at 25° C . 

EXPERIMENTAL VALUES : 

Ferroni ,  G . ; Galea , J , ; Antonetti , G . 

Bull. . Soc. .  Clum. Flt. , !22!! ,  7 2 ,  (Pt . 1) , 
273-81 . 

PREPARED BY : 

J , Eysseltova 

A misc ibility gap was found in the NaH2Po4-c3H6o-H2o system ,  

The results for the isothermal b inodal curve at 25° C are: 

u p p e r 1 a y e r 1 o w e r 1 a y e r 

p /g  -3  cm mass% mass% mass% p / g  cm-3 mass% mass% mass% 
sol id a phase 

0 . 7 940 
0 . 8032 
0.8343 
0 .8941  
0 .9066  
0 . 9 304 
0 . 9807 
1 . 1022 
1 . 557 6 

"-0 
0 . 10 
0 , 23 
1 . 10 
1 . 38 
2 , 42 
5 .  7 5 

18 . 44 
5 6 , 10 

100 
92 , 99 
7 5 . 74 
51 . 8 5  
41 . 16 
34 . 12 
21 . 3 5  
9 . 44 
0 

"-0 
6 . 91 

24 . 03 
47 . 05 
57 . 4 5  
63 . 47 
72 . 90 
72 , 22 
43.90 

1 . 5317 
1 . 4930  
1 . 4 684 
1 . 4125 
1 . 2694 
1 . 1344 

54 . 81  
52 . 24 
50 . 51 
4 6 . 44 
34.17 
21.53  

0 , 98 
1 . 18 
1 . 25 
1 . 66 
2 ,19 
7 . 15 

critical solu tion 

44 . 21 
4 6 , 58 
48 . 24 
51 . 89 
63 , 64 
71 . 32 

A 

B 

C 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The mixtures were equil ibrated by stirring 
in a thermostat for 48 hours . This was 
done in the dark to prevent photodecompo
sition . The d ihydrogenphosphate ion content  
was determined by an automatic potentio
metric pH titration after evaporating the 
solution to dryness  and dissolv ing the 
res idue in bidistilled water . The 
2-propanone content was determined 
iodometr ically us ing a potentiometric 
titration . 

SOURCE AND PURITY OF MATERIALS : 

Reagent grade 2-propanone was used . 
Reagent grade NaH2Po4 was dehydrated at 
100 ° C and then stored in a vacuum over NaOH . 
The water was twice distilled and deaerated .  

ESTIMATED ERROR: 

The temperature was held to within ±0 , 1  K .  
The precis ion o f  the analyses was 0 , 5%. 

REFERENCES : 



Disod ium Hydrogenphosphate 

COMPONENTS : 
( 1 )  Sodium d ihydrogenphosphate ;  NaH2Po4 ; 

[ 7558-80-7 ] 

(2) Sodium perchlorate;  NaC104 ; [ 7 601-89-0] 

(3 ) 2-Propanone (acetone) ; c
3
H6o ;  [ 6 7-64-1] 

(4) t;'ater ;  H2o ; [ 7732-18-5 ]  

VARIABLES : 

Concentration of Nac104 at 25 ° C, 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  
Ferroni , G . ; Galea , J. ; Antonett i ,  G. 

Bull, Soc. Clum . F� . !21.i, 7 2 ,  ( P t. 1) , 
27 3-81 . 

P REPARED BY : 

J , Eysseltov, 

Composition of the saturated solut ions at 25 ° C. 

1 mol NaCl04'dm 3 3 mols NaCl04 /dm3 

H2o NaHlo4 solid 
NaH2Po4 solid a mol/dm3 mol/dm3 

C phase phase 

100 4 , 912 NaHl04 · 2H2o 2.400 NaHlo4 • 2H20 

90.9 1 . 089 b inodal curve 0.741  binodal curve 

83.3 

66 . 7 

50 . 0 

33 . 3  
9 . 1 

0 . 24 1  I I  

0 . 026 " 
0 . 0061 I I  

'v7, 5 X 10-4 t 1 

'v6 X 10-6 I I  

I I  

1 1  

I I  

I I  

I I  

0.029 II 1 1 

0.0052 I I  t i  

0 . 0024 NaH2Po4
•H2o 

4 , 2  X 10-4 1 1  

5 X 10-6 I I  

o . o  10-6 NaH2Po4 10- 7  NaH2Po4 

aThe concentrat ion units are : mol/ 100 mols of solvent, 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The mixtures were equilibrated by stirring 
in a thermostat for 48 hours, This was 
done in the dark to prevent pho to
d ecomposi t ion . The d ihydrogenphosphate  ion 
cont ent  was determined by an automatic 
potentiometric pH t itration af ter 
evaporating the solution to dryness and then 
dissolving the residue in bid istilled water, 
The 2-propanone content was determined 
iodometrically using a potentiometric 
titration. 

SOURCE AND PURITY OF MATERIALS : 

Reagent grade mater ials were used. The 
NaH2Po4 was dehydrated at 100° C and stored 
in a vacuum over NaOH . The water was 
bidistilled and deaerated . 

ESTIMATED ERROR: 
The temperature was constant to within 
±0 , 1  K ,  The analyses had a precision of 
±0,5%. 

REFERENCES : 
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98 Disod i u m  Hyd rogenphosphate 

COMPONENTS : 

( 1 ) Disodium hydrogenphosphate ; Na2HP04 ; 
( 7558-79-4 ] 

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

CRITI CAL EVALUATION : 

EVALUATOR :  

J ,  Eysseltova 
Charles University 

Prague , Czechoslovakia 

May 1985 

THE BINARY SYSTEM 

Solubility data have been reported for the temperature interval 2 73-3 73 K ( 1 ) , for 
the 2 72-313 K interval (2) ,  and at 2 73 , 291 and 298 K (3 ) ,  Wendrow and Kobe (4 ) repor t 
their own extrapolated data as well as data obtained by others (5 ) . Older data (7-13 ) 
are cited in the article by D ' Ans and Schreiner (6) , But these data appear to have a 
systematic error  and were eliminated from consideration during the f irst  graphical 
examination of the material , On the o ther hand , some data from studies  of multicompo
nent systems ( 14-19 ) were consistent with those reported by o thers ( 1-3 )  and were 
included in the evaluation procedure .  

Several hydrates o f  disodium hydrogenphosphate have been reported .  Wendrow and Kobe 
(4 ) stated that the transition temperatures  of the dodecahydrate to the hep tahydrate and 
of  the hep tahydrate to  the dihydrate were 308 . 7  and 321 . 2 K , respectively . A more p re
cise determination of  these values (6) g ives transit ion temperatures  of  308 . 55 and 321 , 55 
K, respect ively . There is also a report  of the existence of two forms of the dodeca
hydrate with a transition temperature of 302 . 8  K (2 ) , but this has not been conf irmed by 
any o ther investigators ,  The transi tion temperature o f  the d ihydrate to the anhydrous 
salt was said to be 368 , 2 K (4 ) , 

, All  the experimental data that were not eliminated in the firs t graphical examina
tion were evaluated by the method described in chapter 3 , The data were fi t ted to 
equat ion [ 1 ] , The precision of the published data was estimated to be about the same as 

[ 1 ] 

that for sodium dihydrogenphosphate and hence , the criteria for the selection of relevant 
points were the same as those used in chapter 3, However , these criteria could be 
applied completely only to the data for the dodecahydrate . For the hep tahydrate and the 
dihydrate the data in the different reports  were not in sufficiently good agreement and 
the selection o f values for x0 was based on the results  of only one report ( 1 ) , Table I 
i s  a summary of the solubility data , 

Dur ing the iteration procedure practically all the data except those of Shiomi ( 1 ) 
were eliminated . Therefore , the results of  this p rocedure are considered to be tentative . 

The values for the parameters o f equation [ 1 ] are given in Table II while in Table 
III the solubility values calculated from equation [ 1 ]  are given ,  

MUL'.l;ICOUPO�ENT SYSTEMS 

Solubility data have been reported for several ternary and quaternary systems bu t  in 
only a few instances  have data for a given ' system been reported by more than one investi
gator (s ) . In three of the systems solid phases o ther than the components  or their  
hydrates have been repor ted . 

Two reports  ( 3 , 15 ) give data for the Na2HP04-H20z-f1.20 sys tem at 2 7 3  K but a com
pari son of the two reports  cannot be made because the concentration range s tudied in one 
report (3 )  is too narrow,  The o ther article (15 ) reports  the presence of the two com
pounds  Na2HP04 • 1 , 5H202 [ 13769-82-9 ] and Na2HP04 • 2 , 5H202 [ 13769-8 3-0 ] at H202 concentra
tions greater than 27 mass%  for this system .  

Data for the Na2HP04-H3Bo3-H2o system at 298 K have been reported by Beremzhanov , 
e t  al , (20) , The results are analogous to those for the NaH2Po4-NaB02-H2o system re
ported by the same authors (21 ) and discussed in chap ter 4 . The appearance of 
Na2B4o7 • 10H2o [ 61028-24-8 ]  as a solid phase suggests  that the system should be treated as 
part o f the Na20-B203-P205-ll20 system . 

A s imilar s ituation exists  with respect to the Na2HP04-Na2Si03-H20 system . Data for 
this system at 2 93 K were repo rted by Manvelyan , et al .  (22 ) ,  The format ion of 
Na3P04 • 12H2o [ 10101-89-0] in this system is an indication of its  pseudo-ternary 
character . 

There is no evidence for the formation of solid solutions and/or ternary compounds  
in the o ther mul ticomponent systems for which data are available , 

There is only one report giving data for the systems Na2HP04-Na2H2EDTA-H20 (17 ) , 
Na2HP04-NaN03-H20 (23 ) and Na2HP04-NaCl-H20 (24 ) ,  All these data were ob tained at 298 K ,  

Hakin and his co-workers have reported data f o r  several sys tems containing Na2HP04 
as a component ,  There are two reports  for the Na2HP04-Na2 so4-H20 system at 298 K 
(18 , 19 ) , This group has also published data for two quaternary sys tems : the 
Na2HP04-NaNo3-Na2 so4-H2o system (25 ) ;  and the Na2HP04-NaN03-NaCl-H20 system (26) , both at 

(continued next page ) 



D isodium Hyd rogenphosphate 99 

COMPONENTS : EVALUATOR : 
( 1 )  Disodium hydrogenphosphate ; Na2HP04 ; J ,  Eysseltova 

[ 7558-79-4 ] Charles University  

(2 ) Water ; H20 ; [ 7732-18-5 ] Prague ,  Czechoslovakia 

May 1985 

CRITICAL EVALUATION :  

Table I , Solubility o f  Na2HP04 in water . 

weight weight 
T/K mas s% ref. init/final T/K mas s% ref .  init/final 

Na2HP04 • 121120 

26 8 . 5 1 . 43 2 1/1 298 . 30 10 . 74 1 1/1 
27 3 . 2  1 . 605 3 2/0 298 . 30 10 , 72 1 2/2 
27 3 . 2 1.6 15 2/0 298.60 10 . 9 7  1 1/1 
273 . 8 1 .  71 1 2/0 298 . 60 10 . 98 1 1/ 1  
279 , 7 2 . 6 6  2 1 / 1  298 . 60 10 . 96 1 1 / 1  
283 . 41 3.43 1 1 /0 298.70 11 . 05 1 1/1 
283.41 3 . 42 1 1/0 298.70 11 . 04 1 1/1 
283 . 51 3 . 46 1 4/0 298 . 70 11 . 09 1 1/1 
288 . 26 4,9 7  1 1 / 1  301,0 12 , 40 2 1 /0 
288 , 26 4 , 96 1 1/1 301 , 8  13.70 2 1/0 
291 . 2 5 , 985 3 1/0 302 . 2  13 . 82 2 1/0 
293.10 6. 7 7  2 1 /0 302.7 14 . 66 2 1 /0 
293 . 39 7 . 30 1 1/0 303 . 3  16 . 28 2 1 /0 
293 . 39 7 . 32 1 1/0 303.36 17 . 22 1 1 / 1  
293 . 39 7.31 1 2/0 303 . 36 1 7 . 27 1 1 / 1  
295 . 92 8 . 20 2 1 /0 303 . 41 1 7.76 1 3 /0 
29 7 , 30 8 . 70 2 1 /0 303 , 41 1 7 . 78 1 1/0 
298.2 10 . 829 3 1/0 303 . 41 1 7 , 74 1 1/0 
298.2 10.59 ' 17 1 / 1  303 . 41 1 7 . 44 1 1/0 
298 . 2  10 . 32 · 18 ,  19 2/0 303 . 41 1 7 . 7 7  1 1 /0  
298.2 10.80 16 1/0 303 . 91 18 . 98 1 1/0 
298 . 2  10. 4 14 1/0 303 . 9 1 18 . 96 1 1/0 
298.2 10 . 60 17 1 /1 303 . 91 18 . 9 7  1 1 /0 

306 . 19 23 . 59 1 2/2 
306 . 29 23 .89 1 1/1 
306 . 29 23 . 88 1 1/1 

Na2HP04 • 7H20 

309 . 42 3 1 . 20 1 7 /7 313 . 44 35 . 42 1 2/0 
309,42 31 . 21 1 1/1  313.44 35 . 41 l 1 /0 
309 , 42 31 . 22 1 1/1 318 , 29 40 , 68 1 1/1 
309 , 42 31 . 23 1 1/1 318 . 29 40 . 69 1 1 / 1  
310 , 42 32,23 1 3 / 3  318 , 29 40, 7 1 1 1 /1 
310.42 32 . 19 1 2/2 318.29 40 . 72 1 1 /1 
310 . 42 32 . 18 1 1 /1  320 . 5  43 . 37 1 1/1  
310 . 42 32 . 22 1 1/1 320 . 5 43 . 36 1 1/1  
313 . 44 35.46 1 2/0 321 . 3  44 . 45 1 2/2 
313 , 44 35 . 43 1 1/0 321 . 3  44 , 48 1 1/1 

Na2HP04
• 2112o 

323 . 37 44 . 5 7 1 1/1 343 . 41 46 . 83 1 1/1  
323 , 37 44 . 55 1 1 /1  35 3 . 54 48 . 65 1 2/0  
323,37 44 . 54 1 1/1 353 . 54 48.6 7 1 1 /0 
323.37 44 . 56 1 1/1  362 . 89 50,70 1 1 / 1  
328 , 32 44 . 86 1 1/1 362 . 89 50 .  71 1 1/1 
328 . 32 44 .88 1 1/1 367 . 90 51 , 76 1 1/0 
328 , 42 44.94 1 1/1 3 67 , 90 5 1 . 78 1 1/0 
328 , 42 44.95 1 1/1 367 . 90 51 , 7 7 1 1/0 
333 . 38 45 , 36  1 2/2 369 . 01 51. 71 1 2/0 
333 , 38 45.35 1 1 /1 370 . 01 51 . 20 1 1/1 
343 . 41 46.84 1 1/1 3 70 . 01 51 . 22 1 1/1 
343 . 41 46 . 86 1 1/1  372.92 50, 52 1 1/0 

3 72.92 50,53 1 2/ 0  

(Table continued on next page) 



1 00 D isod i u m  Hydrogen phosphate 

COMPONENTS : 

(1) Disodium hydrogenphosphate ; Na2HP0
4

; 
[ 75 58-79-4 ] 

(2 ) Water ;  H2o ;  [ 7 7 32-18-5 ] 

CRITI CAL EVALUATION : 

EVALUATOR : 

J, Eysseltova 
Charles Univers ity 

Prague , Czechoslovakia 

May 1985 

Table II . Parameters for equation [ l ] . 

Na2HP0
4

• 12H20 Na2HP04 • 7H20 Na2HP0
4

• 2H20 

Parameter value aa value aa value 

A -1 . 989 X 106 
5000 - 7 , 56 X 105 300 -1 . 54 6 X 105 

B -1 . 3 7 9  X 104 so -4,79 X 103 20 887  

C 24 . 0  0 . 1  7 . 63 0 . 03 -1 . 26 4  

X 0 . 014 714 0 . 064963 0 . 10040 
0 

T 298 . 2  313 . 4 34 3 . 4 
0 

aThe standard deviation for the parameter .  

Table I I I . Tentative values , calculated from equation [ 1 ] ,  for the 
solubility of Na2HP0

4 
in water .  

Na2HP0
4

• 12H20 

T/K mole fraction mole/kg 
2 7 3 . 2 0 . 00213 71 0 . 12 
278 . 2 0 . 003 7242 0 . 21 
283 . 2  0 . 0055 018 0 . 31 
288 . 2  0 . 0074 97 9 0 . 4 2 
293 . 2 0 . 010172 0 . 5 7 
2 98 . 2 0 . 014 714 0 .8 3 
303 . 2 0 . 02 414 9 1 . 3 7 
308 . 2 0 . 04 7 504 2 .  7 7  
309 . 45

a 0 . 058234 3 . 4 3 

Na2HP0
4

• 7H20 

309 . 4 5  0 . 058234 3 . 4 3 
311 . 2 0 . 058862 3 . 4 7 
313 . 2  0 . 064 287 3 . 82  
315 . 2  0 . 070110 4 . 19 
317 . 2 0 . 0 7 644 3 4 . 60 
319 . 2  0 . 08 34 31 5 . 06 
321 . 2b 0 . 09125 4  5 . 58 
321 . 6  0 . 092892  5 . 69 

aThe dodecahydrate to heptahydrate transition temperature . 

b The heptahydrate to dihydrate transition temperature . 

mass%  
1 . 6 6 

2 . 8 7  
4 . 19 
5 . 63 
7 . 5 1 

10 . 55 
16 . 34 

28 . 25 

32 . 80 

32 . 80 
3 3 . 06 

35 . 17  
3 7 . 32 
39 . 5 3 
4 1 .82  
4 4 . 23 
44 . 71 

Both transition temperatures were found graphically by the evaluator . 

(continued next page )  

aa 

500 

5 

0 . 005 



Disod i u m  Hyd rogenphosphate 

COMPONENTS : 
(1) Disodium hydrogenphosphate ; Na2HP04 ; 

[ 75 58- 79-4 ] 

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

CRITICAL EVALUATION : 

EVALUATOR : 
J ,  Eysseltova 

Charles University 
Prague, Czechoslovakia 

May 1985 

Table III ,  contd . 

T/K mole frac tion mole/kg mass%  

321 . 6  0 . 092892 5.69 44. 7 1  
323 . 2  0 . 09265 7 5 , 6 7 44 . 64 
328 , 2 0.093014 5.70 44.75 
333 . 2 0 , 094587 5.80 45.20 
3 38 . 2  0 . 097088 5.9 7  45 . 92 
343.2 0.10026 6 . 19 46 . 81  
348 . 2  0 . 10386 6 . 44 4 7. 78 
353 . 2 0 . 10762 6 . 70 48.78 
358.2 0.11126 6 . 95 4 9. 72 
363 . 2  0.11451  7 . 18 50 . 52 
368.2 0.11707  7 . 36 51.15 
373 , 2  0 . 11865  7 , 48 5 1 . 5 3  

1 0 1  

298 K .  In the ar ticles b y  Makin and his co-workers ( 18 ,  19 , 23-26 ) ,  data for the 
solubility of Na2HP04 in water are also included and these form a consistent set of 
data , Fur thermore , the data in these articles may be compared with respect to the 
composition of solutions saturated with respec t  to two salts , but in one of these reports 
(26 ) the head ings "NaN03

1 1  and "NaCl" for two of the columns appear to have been inter
changed . It appears also that some incorrect constants have been used in calculating the 
mol% values in this  paper . The evaluator was unable to reproduce these calculations . 

No solid solutions or ternary compounds were found in the Na2HP04-NgHP04-HzO sys tem 
at 298 K (17 ) but potassium sodium hydrogen phosphate ,  NaKHP04 · SH20 [ 14518-27-S J was 
observed in the Na2HP04-K2HP04-H2o system at 27 3  and 298 K (16 ) , and sodium ammonium 
hydrogenphosphate ,  NaNH4HP04 L 13011-54-6·] was found to be present in the 
Na2HP04- (NH4 ) 2HP04-H20 system at 298 K !14 ) , The latter compound was also observed in 
the quaternary system 2Na+ , 2NH4

+ 1 I HP04 
- , c1--H20 at 273 and 298 K (27 ) ,  However ,  the 

data in this report (27 ) are at var iance with those of Platford (14 ) with respect to the 
composit ion of solutions saturated with both NaNH4HP04 and Na2HP04 • 12H20 as well as with 
those satura ted with both NaNH4HP04 and (NH4 ) 2HP04 • The data in (27 ) a lso d isagree with 
those of Makin (24 ) with respect to the composition of the eutonic  solution of the 
Na2UP04-NaCl-H20 system at 298 K, The values for the Na2HP04 content in the work of 
Lauf fenburger and Brodsky (27 ) seem to have a large neg�tive systemtic error . 

Values have been reported for three systems having an organic component . Ferroni , 
et al , (28 ) report values for the Na2HP04-CH3COCH3-H20 system and for two sec tions 
through the Na2HP04-NaC104-CH3COCH3-H2o system at 298 K . Bruder , e t al .  (29 ) report 
solubility data for the Na2HP04-CH30H-H20 system at 333 K .  All three systems are 
characterized by l imited miscibility . 

(continued next page ) 



1 02 Disod ium Hyd rogenphosphate 

COMPONENTS : EVALUATOR : 

(1) Disodium hydrogenphosphate ; Na2HP04 ; 
[ 7558-79-4 ] 

( 2 )  Water ; H20 ;  [ 7 7 32-18-5 ] 
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Charles University 
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May 1985 
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Disod ium Hydrogenphosphate 1 03 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Shiomi , Ts. ( 1) D isodium hydrogenphosphate ; Na2HP04 ; 

[ 7 558-79-4] Mem.  Col .  Sc..l. Emp. ( Kyoto ) .!2.Q.§_, 1 ,  406-13. 
(2) Water ; H2o ;  [ 7 732-18-5 ] 

VARIABLES: PREPARED BY: 

Composition and t emperature .  J .  Eysseltov, 

EXPERIMENTAL VALUES : 
Solub il ity of Na2HP04 in water . 

t/ °C a b b concn mean mass% mol/kg 

0 . 65  1 . 74  1. 7 1 0.12 
0 . 65 1 .  74  l. 74  l. 71 0.12 
0.65  1 .  74  1 . 7 1  0 .12 

10 . 26 3 . 55 3 . 43  0.25 
10 . 26 3 . 54 3 . 55 3.42 0.25 
10 . 36 3 . 58 3 . 4 6  0 . 25 
10 . 36 3 . 59 3 , 46 0.25  
10.36 3 . 58 3 . 58 3 . 46 0.25 
10 . 3 6  3.58 3 . 46 0 , 25 
15.11 5 . 23 4 . 97  0 . 3 7  
15 . 11 5 . 22 5.23 4.96 0.3 7  
20 . 24  7 . 88 7 . 30  0 . 55 
20 . 24 7 . 90 7.89  7 . 3 2  0.5 6  
20 . 24 7 . 89 7 . 31 0.56 
20 . 24 7 . 8 9  7.31 0.5 6  
25 . 15 12 , 03  10 . 74 a . as 
2 5 . 15  12 . 01 12 . 02 10.72 0.84 
25 . 15  12.01 10 . 7 2 0.84 
25 . 40 12 . 32 10.9 7 0 . 8 7 
2 5 . 40 12 . 34  12.32  10.98 0 . 87 
25 , 40 12 . 31 10.9 6 0 . 86 
25.50 12 . 42 11.05 0.87  
25 . 50 12 . 4 1 12 . 43 11.04 0 . 87 
25.50 12 . 4 7  11 . 09 a . as 

AUXILIARY 

METHOD /APPARATUS/PROCEDURE: 

The isothermal method was used. Equilibrium 
was approached from both supersaturation and 
und ersaturation . Samples of saturated 
solution wer e weighed ,  evaporated to dryness 
and heated strongly to form the pyrophos-
phate. The solubility was calculated from 
the weight of the pyrophosphate formed. 

t./
O

C 
a b b concn mean mass% mol/kg 

30.21 20 . 8 0  17 . 22 1 . 46 
30.21 20 . 76  20 . 81 17 . 19 1 . 46 
30.21 20 . 88  1 7  .27 1.47 

30 . 26 21.60 17.  7 6  1 . 52 
3 0 . 26 21.62 17 . 78 1 . 52  
30 . 26 21 . 56 17 . 74 1 . 52 
30 . 26 21.55  17.73 1 . 52 
30 . 26 21 . 56 21.59 17 . 74 1 . 52 
30 . 26 21 . 61 17. 7 7  1 . 52 
3 0.2 6 21 . 60 17. 7 6 1 . 52 
3 0 . 26 21.5 9  17. 7 6  1 . 52 
3 0 . 26 21 . 59 17 . 76  1 . 52 
3 0 .  7 6  23.42 18.98 1 . 65  
30 . 76  23.40 23 . 41 18 . 96  1 . 65 
30. 76  23 . 41 18.9 7  l . 65  
33 . 04 30 . 88 23.59  2 . 17 
33 . 04 30.88 30.88 23 . 59 2.17 
33.14 31.3 9  23 . 89 2.21 
33 . 14 31 .37 31 . 38 23.88 2 . 21 
3 6 . 27 4 5 . 36 31 . 20 3 . 19 
36 . 27 4 5 . 3 5  3 1 . 20 3 . 19 
36.27  45 .34 31 . 20 3 . 19 
36 . 27 45 . 38 31.21 3 . 19 
36.2 7 4 5 . 3 9  4 5.37  31 . 22 3.19 

(continued next page) 

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

The Na2HPo4 was recrystallized twice. 

ESTIMATED ERROR: 

The temperatur e  was kept constant within 
0 . 1 K ( 0.6 K above 90° ) , 

REFERENCES : 



1 04 Disod ium Hyd rogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Disod ium hydrogenphosphate ; Na2HP04 ; Shiomi , Ts .  ( 7 558-7 9-4 ] 

(2 ) Water ; H20 ;  [ 7 7 32-18-5 ] Mem. Col . Sc.i.. Emp. ( Kyoto l 1908 , 1 ,  4 06-13 . 

EXPERIMENTAL VALUES cont ' d : 

Solubility of Na2HP04 in water . 

.t/ 0 c a b b .tt •c a b b concn mean mass% mol/ kg concn mean mass% mol/kg 

36 . 27 45 . 36 31 . 2 0 3 . 19 55 . 17 81 . 37 44 . 86 5 . 7 2 
36 . 2 7 45 . 41 31 . 23 3 . 19 55 . 17 81 . 43 81 . 40 44 .88 5 . 73 
36 . 2 7 45 . 36 31 . 20 3 . 19 55 . 27 81 . 61 44 . 94 5 . 74 
36 . 27 45 . 35 31 . 20 3 . 19 55 . 27 81 . 66  8 1 . 64 44 . 9 5  5 . 74 
37 . 2 7 4 7 . 56 32 . 23 3.34 60 . 23 8 3 . 01 4 5 . 3 6 5 .84 
37.2 7 4 7 . 48 32 . 19 3 . 34 60 . 23 83 . 02 83 . 00 45 . 36 5.84 
37 . 2 7 4 7 . 46 32 . 18 3 . 34 60.23 82 . 98 45.35 5 .84 
37.2 7 4 7 . 53 4 7 . 52 32 . 2 2  3 . 34 70 . 26 88 . 10 4 6 .84  6 . 20 
37 . 27 4 7 . 56 32 . 23 3 . 34 70 . 2 6 88 . 17 88 . 11 4 6 .86  6 . 20 
37 . 27 4 7 . 48 32 . 19 3 . 34 70 . 26  88 . 07 4 6 .83  6 . 20 
37 . 2 7 4 7 . 49 32 . 20 3 . 34 80.39 94 . 74 48 . 65 6 . 66 
37 . 2 7 4 7 . 5 6 32 . 23 3 . 34 80 . 39 94 .83  94 . 78 48 . 67 6 . 67  
4 0 . 2 9 54 . 95 35 . 46 3 . 86 8 0 . 39 94 . 7 6 48 . 65 6 . 67  
4 0 . 29 54 . 86 35 . 42 3 . 86 89 . 74 102.8 5 50 . 70 7 . 23 
40 . 29 54 . 95 35 . 4 6 3 . 86 89 . 74 102 . 89  102 . 87 50 . 7 1 7 . 24 
40 . 29 54 . 83 54 . 88 35 . 41 3 .86 94 . 7 5 107 . 31 51 .  7 6  7 . 55 
40 . 29 54 . 85 35 . 4 2 3.86 94 . 7 5  107 . 37 107 . 34 51 . 78 7 . 55 
40 . 29 54 .88 35 . 43 3.86 94 . 7 5  107 . 34 51 . 7 7  7 . 5 5 
45 . 14 68 . 67 40.71 4.83 95 .8 6 107 . 08 51 .  71 7 . 53 
4 5 . 14 68.68 68 . 64 40 . 7 2 4 .83  9 5 . 86 107 . 09 107 . 09 51 . 7 1  7 . 53 
45 . 14 68 . 61 40 . 69 4 . 83  96 . 86 104.94 51 . 20 7 . 38 
45 . 14 68 . 58 40 . 68 4 .8 2 9 6 . 8 6 105 . 01 104 . 98 51 . 22  7 . 39 
4 7 . 23 7 6 . 60 43 . 37 5 . 39 99 . 57 101 . 25 50 . 31 7 . 12 
4 7 . 23 7 6.55  7 6 . 58 43 . 36 5 . 38 99.57 101 . 2 2  101 . 21 50 . 30 7 . 12 
48 . 23 80 . 03 8 0 . 03 44 . 45 5.63 99.57  101 . 16 50 . 29 7 . 12 
48 . 33 80 . 12 44 . 48 5 . 64 9 9 .  7 7  102 . 12 50 . 52 7 . 18 
48 . 33 80 . 17 80 . 15 44 . 50 5 . 64 99 . 7 7  102 .16 102 . 15 50 . 53 7 . 18 
50 . 22  80 . 40 44 . 57 5 . 66  99.  7 7  102 . 1 6 50 . 53 7 . 18 
50 . 22  80 . 34 80 . 35 4 4 . 55 5 . 65 
50 . 22  80 . 32 44 . 54 5 . 65 
50 . 22  80 . 36 44 . 56 5.65 

aThe concentra tion units are : g / 100 g H2o .  
b These values were calculated by the comp iler . 



Disod ium Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1 ) D isodium hydrogenphosphate ;  Na2HPo4 ; 

[ 7 558-7 9-4 ] 
Hanunick ,  D . L . ;  Goadby , H . K . ; Booth , H .  

J .  Chem. Soc .  192 0 ,  6 7 ,  1589-92 , 
( 2 )  Water; H20 ;  [ 7 732-18-5 ]  

VARIABLES : PREPARED BY : 

Composition and temperature . J .  Eysseltovii 

EXPERIMENTAL VALUES : 
S olubility o f  Na2HP04 in water . 

concn Na2HP04 
mol/kga 

H2o 
.t./ O C 

a mass%a g/100 g H2o mass% 

-0 . 47 1 . 45 1 . 43 0 . 10 98 . 57 
6 . 00 2 , 73 2 , 66 0 , 19 97 . 34 

19 . 95 7 , 26 6 ,  7 7  0 , 51 93 . 23 
22 . 77 8 , 93 8 , 20 0 . 63 91.80 
24 . 15 9 , 53 8 , 70 0 . 67 91 . 30 
2 5 . 7 5  10 , 90 9 ,83 o .  7 7  90 , 17 
2 7 . 80 14 . 16 12 , 40 1 . 00 8 7 . 60 
28 . 65 15 . 8 7  13 . 70 1 . 12 8 6 . 30 
2 9 . 05 16 . 04 13 , 82 1 . 13 8 6 . 18 
29.50 17 . 18 14 , 66  1 . 21 8 5.34 
30 . 10 19 . 45 16 , 28 1 . 3 7 83 . 7 2 
30 . 90 2 0.08 16. 72  1 . 41 83 . 28 
32.50 22 , 57 18 . 41 1.59 81 . 57 
33.7 0  24 . 63 19 , 7 6  1 .  73 80 . 24 
34 . 70  2 9 . 7 5 22 , 93  2 . 09 7 7  .07 
3 6 . 50 31 . 15 2 3 . 7 5 2 , 19 7 6 . 2 5  
4 0 . 02 3 5 , 56 2 6 , 23 2 , 50 73 . 7 6  

a
These values were calculated by the comp iler .  

AUXILIARY INFORMATION 

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

1 05 

Saturated solutions were prepared by 
stirring the solid phase with distilled 
water in an electrically heated thermostat . 
The saturated solution was s iphoned through 
a glass-wool filter into a weighed bottle . 
The compos ition was determined by converting 
the dissolved phosphate to Mg2P

2o7 • 

Arsenic-free Na2HP04 • 12H2o was recry
s tallized and used to prepare the other 
hydrates . The dihydrate was prepared by 
boiling finely divided dodecahydrate with 
ethyl alcohol . The heptahydrate was 
prepared by fus ing together an appropriate 
mixture of the dihydrate and dodecahydrate 
and cooling . 

ESTIMATED ERROR: 

No informat ion is g iven . 

REFERENCES : 



1 06 Disod iu m Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Disodium hydrogenphosphate ; Na2HP04 ; 

[ 7558-7 9-4]  
Menzel ,  G . ; Gabler , C. 

Z .  Anong . Chem . 1928 , 1 77 , 187 -214 .  
(2) Water ; H2o ;  ( 7 732-18-5 ) 

VARIABLES :  PREPARED BY : 

Temperature and composition .  J .  Eysseltova 

EXPERIMENTAL VALUES :  
Solubility of Na2HP04 in water . 

concentration of Na2HP04 
t/ ° C in 1000 ml soln in 1000 g soln in 1000 g of H2o 

mol gram mol gram mol gram 

0 0 . 1152 16.37 0 . 1130 16 . 05 0 . 1148 16 . 31 

18 o . 4444 63 . 12 0 . 4212 59 .85  0 . 4482 63 . 67 

25 0 . 83 99 119 . 28 0 . 7 62 5  108 . 29 0 . 8551 121 . 44 

-0 . 48a 
0 . 10 9 15 . 5  

The solid phase was Na2HP04 · 12u2o [ 10039-32-4 ) . 

aThis is the cryohydric point . 

AUXILIARY INFORMATION 

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

The apparatus is descr ibed elsewhere (1) . Purest Kahlbaum Na2HP04
• 12H20 was used . 

At 0 ° C ,  the equilibrium vessel and 
sampl ing p ipet were thermostated in an 
ice-water mixture . Equ ilibrium was checked 
by repeated analysis .  The Na2HP04 content 
was determined by titration with 0 . 1 M HCl 
using methylorange as indicator (2) . 

ESTIMATED ERROR : 

The temperature was controlled to ± 0 . 1 K. 
The accuracy of the cryohydric temperature 
is ± 0 . 01 K .  

REFERENCES : 
1 .  Menzel ,  H .  z .  Anong . Allg . Chem. 1927 , 

1 64 ,  6 , 

2 ,  Kolthoff , I . Ma..6.6analy.6 e., I I , p .  139 , 
Berl in , 1928 . 

.. 



Disod ium Hydrogenphosphate 

COMPONENTS :  
( 1 )  D isod ium hydrogenphosphate; Na2HP04 ; 

[ 7558- 79-4 ] 

( 2) Hydrogen p eroxide ;  rl
2
o2 ; [ 7 7 22-84- 1 ]  

(3) Water ; u2o ; [ 7 732-18-5 ] 

VARIABLES : 

Composit ion at 0° C . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Menz el ,  H . ;  Gabler , C . 

Z. Ano�g . Chem . 19 29 , 1 7 7 ,  187-214 , 

PREPARED BY : 

J , Eyssel tova 

Compos it ion of saturated so lu t ions of Na2HP04 in aqueous u2o2 
at 0 ° C. 

2-
H20

2 
Na2HP04 

mol P : mol 0
2 

g / 1000 g soln mol/1000 g u2o g/ 1000 g soln mol / 1000 g u
2
o 

1 : 0 ------ ------- 16 . 05 0 , 1148 
1 : 0 . 63 2,501 0 , 0750 16 . 52 0 , 1186 
1 : 1 .  71  7 . 132 0 . 214 9  17.42 0 , 1258 
1 : 2.18 9 , 349 0.2825 17 . 89 0 , 1294 
1 : 2 . 98 12.88 0 . 3910 18 . 60 0 , 1353 
1 : 3 . 54 16 . 33 0 . 4 9 77 19 .23 0 , 1405 

The equilib rium solid phase was ident ified as Na2HP04 • 12H20 [ 10039-32-4 ] .  

AUXILIARY INFORMATION 

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

1 07 

The method used was described earlier (1 ) .  
The equilib rium vessel and the sampling 
p ipet were thermostated in an ice-water 
mixture . The equil ibr ium was checked by 
repeated analysis . The Na2HP04 content was 
determined by t itrat ion with 0 , 1  N HCl 
using methylorange as indica tor (2) . The 
u2o2 content was determined by t i tration 
with 0 . 1  N KMn04, 

The Na2HP04 ' 12H
2
o was the purest Kahlbaum 

grade . The H202was the purest Merck reagent 
grade . 

ESTIMATED ERROR : 
The temperature was controlled to within 
±0.1 K . No add itional informa t ion is 
given . 

REFERENCES : 

1 .  Menzel , H .  z . Ano�g . A.leg . Chem .  1927 , 
1 64 , 6 , 

2 . Ko lthof f ,  I .  Ma��analy� e, 1 1 ,  p . 139 , 
Berlin , 1928 . 



1 08 Disod ium Hyd rogenphosphate 

COMPONENTS : 
( 1 ) Disod ium hydrogenphosphat e ;  Na2HP04 ; 

( 7 5 58-7 9-4 ) 

(2) D ipotass ium hydrogenphosphate ; K2HP04 ; 
( 7 7 58-11-4 ) 

( 3 )  Water ;  H2o ; ( 7 7 32-18-S ) 

VARIABLES : 

Composit ion and t emp erature . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Ravich , M . I . ; Popova , Z . V .  

!zv. All.ad . Nauk. SSSR ,  S eit .  Khhn. 1942 , 
268-7 5 .  

PREPARED BY : 

J. Eysseltov, 

Solubility in the K2HP04-Na2HP04-H2o sys tem . 

K2RP04 
mol/kga 

Na2HP04 
mol/kga 

H2o 

mass%a 
solid b mass% mass% phase 

t emp . = 0 ° C .  
---- ---- 10 . 80 0 . 85 89 . 20 A 
25 . 57 2 . 06 3 . 24 0 . 32  7 1 . 19 I I  

31 . 84 2 . 83 3 . 66 0 . 40 64 . 50 I I  

35 . 17 3.3 2  3 . 94 0 . 4 6  60 . 89 I I  

39 . 4 1 4 . 13 5 . 82 o . 7 5  54.7 7  A +  B 
40 . 83  4 . 3 6 5 . 42  o . 71  53 . 7 5 B 
44 . 59 5.02 4 . 3 8 0 . 60 51 . 03 B + C 
53 . 41 7 . 03 2 . 9 8 0 . 48  43.61 B 
55 . 61 7 . 69 2.86 0.48 41 . 53 B + De. 

55 . 60 7 . 7 0 2 . 92 0.50 4 1 . 48 I I 

temp . = 25 ° C. 

60 . 66 9 . 42 2 . 3 6 0 . 4 5  3 6 . 98 D 
59 . 68 9 . 59 4 . 60 0 . 90 35 . 7 2 I I  

57 . 8 5  9 . 4 9  7.14 1 . 43  3 5.01 B + D 
54.94 8 . 43  7 . 66 1.44 37 . 40 B 
45 . 31 5.81 9 . 91 1 . 56 44 . 78 I I 

30 . 98 3 . 4 7 17 . 8 0  2 . 44 51 . 22 I I  

2 9 . 5 7 3 . 30 19.05 2.61 51 . 38 I I 

26 . 64 2 . 97 2 1.82 2 . 98 51 . 54 B + E 
26 . 61 2 . 97 22 . 04 3.02 51 . 3 5  E 
2 6 . 31 2 . 91 2 1 .  7 6 2 . 9 5 51 . 93 I I  

( cont inued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The iso thermal method was used bu t no 
details are g iven . Equilibr ium was reached 
in one day . Phosphate was de termined as 
Mg2P2o7 , potass ium was determined as KCl04 , 
and sod ium was determined as sod ium 
z incuranylacetate  af ter separating out 
H3P04 with the use of z inc acetate . 

SOURCE AND PURITY OF MATERIALS : 

The Na2HP04
° 12H20 and the K2HP04

° 3H2o were 
rec rys tall ized . 

ESTIMATED ERROR: 

No informat ion is given . 

REFERENCES : 



Disodium Hydrogen p hosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

( 1 ) Disodium hydrogenphosphate ; Na2HPo4 ; 
( 7 558-79-4 ]  

Ravich ,  M . I . ; Popova , Z . V .  

(2) Dipotassium hydrogenphosphate; K2HP04 [ 7 7 58-11-4 ] 

1 zv .  Ak.a.d. Na.u.k SSSR, Seit.  Khim, 1942 , 
268-7 5 .  

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

EXPERIMEN!AL VALUES cont 'd : 

Solubility 

K2HP04 

in the K2HP04-Na2HP04-H2o sys tem . 

AMO-I 

mass% mol/kga. 

26 . 72 2 . 98 
26 , 63 2 . 95 
25 , 84 2 , 84 
23 . 13 2 , 39  
2 3 . 54 2 . 43 
23 . 12 2 . 41 
18.80 1 . 68 
10.87 0 .84 
6 . 42 0 . 46  ----- ----

Na2HP04 
H2o 

mass% mol/kga. mass%a. 

temp. " 25 ° C. 

21 . 84 2 , 99  51.44 
21.48 2 , 91 51 . 8 9  
22 . 02 2 , 97 52 . 14 
21 . 40 2 , 71 55 , 47 
20 . 78 2 . 62 55 . 68 
21 . 72 2 . 7 7 55 . 16 
16 . 94 1 . 8 5  64 . 2 6 
14.46 1 . 36 74 . 67 
13 , 20 1 . 16 80 . 38 
10 ,80  0,85 89 . 20 

solid b 
phase 

I I  

I I  

A + E " 
A 
I I  

" 
I I  

" 

�hese values were calculated by the comp iler . 

b The solid phases are : A " Na2HP04 •12H20 ; B = KNaHP04 · 5H20 ;  C • K2HP04 · 6H20 ;  

D "  K2HP04 ' 3H20 ;  E " Na2HP04
• 7n2o .  

cThis i s  a metastable state , 

1 09 



1 1. 0  Disod iu m Hyd rogenphosphate 

COMPONENTS : 
(1) Disodium hydrogenphosphate ;  Na2HP04 ; 

( 75 58-79-4 ) 

(2) Sodium nitrate ; NaN03 ; [ 7 63 1-99-4) 

(3) Water ;  H2o ; ( 7 7 32-18-5 ) 

VARIABLES : 

Composition a t  25 ° C. 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Makin , A . V . ;  Karnaukhov , A . S .  

Zh . Neo�g . Klibn. 1957 , 2 , 1420-3 . 

PREPARED BY : 

J . Eysseltova 

Solubility in the Na2HP04-NaN03-H20 system at  25 ° c .  

NaN03 
mol/kga 

Na2HP04 
mol/kga 

H20 sol id b mass% mass% mass% phase 

0 0 10 . 32 0 . 81 89 . 68 A 
3 . 31 0 . 44 8 .  71 0 . 70 8 7 . 98 I I 

7 .80 1 . 08 7 . 50 0 . 62 84 . 70 I I  

12 . 03 1 .  74  6 . 67 0 . 58 81 . 30 I I  

17 . 06 2 . 63 6 . 51 0.60 7 6 . 43 I I  

21 .87  3 . 58 6 . 26 0 . 61 71 . 87  I I  

25.67 4 . 45 6 . 2 6 0 . 66 67 . 91 A + B 
26.01 4 . 53 6 . 46 0 . 67 67 . 53 I I 

2 6 . 05 4 . 53 6 . 33 0 . 66 67 . 62 I I  

26 . 46 4.62 6 . 19 0.65  67  . 3 5  I I  

26 . 08 4 . 54 6 . 30 0 . 66 67 . 62 I I  

32 . 06 5 . 8 6  3.57  0 . 39 64 . 37 B 
3 6 . 05 6 . 8 6  2 . 16 0 . 24 61 . 7 9 I I  

41 . 72 8 . 57 1 . 00 0 . 12 57 . 28 I I  

4 7 . 90 10 . 82 0 0 52 . 10 I I  

aThe mol /kg H2o values were calculated by the compiler . 

b The solid phases are :  A a Na2HPo4 · 12u2o ; B a NaN03 • 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE :  
The iso thermal method was us ed . The t ime 
allowed for  equil ibration was 12 - 45  hours 
About 1 - 2 g o f  liqu id and solid phases 
were sampled simul taneously . The phases 
were separat ed from each o th er by 
f iltrat ion . The phosphate  content was 
determined gravimet rically as NH4MgP04 · 6n2o 
The sodium ion cont ent was determined as 
sod ium uranylacetate af t er r emoval of the 
phospha te ion .  Nitrate ion content was 
determined by diff erence .  The water conten 
was determined by dry ing a t  105 ° C to  
constant weight .  

SOURCE AND PURITY OF MATERIALS : 

The Na2HP04 and the NaN03 were each 
recrys tallized twic e .  

ESTIMATED ERROR: 

No informat ion is g iven . The compiler 
es tima tes the reproducibil i ty to be 
about 1% . 

REFERENCES :  



D isod ium Hyd rogenphosphate 

COMPONENTS : 
(1) Disodium hydrogenphosphate ;  Na2HPo4 ; 

[ 75 58- 7 9-4 ] 

(2) Sodium chloride; NaCl ; [ 7 647-14-5 ] 

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

VARIABLES : 

Compos ition at 25•c. 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  

Makin ,  A . V .  

Zh . Ne.o�g . K/um, � .  2 ,  27 94-6 . 

PREPARED BY : 

J ,  Eysseltova 

Solubility in the Na2HP04-NaC1-H20 sys tem a t 25•c .  

Na2HP04 NaCl H20 solid b 
mass% mol/kga mass% mol/kga mass% phase 

10 . 32 0 .81 ---- ---- 89 , 68 A 
9 . 26 0 . 7 6 5 . 09 1 . 02 85 . 65 I I  

9.32 0 .81 9.48 2 . 00  81 . 20 I I 

9 . 51 0 . 89 15 . 72 3.60 74 . 77 I I 

a . so 0 , 84 19 . 96 4.7 7  71 . 54 A +  B 
9 , 6 7  0.9 7  20 . 17 5 . 01 69 , 86 I I  

9 , 50 0 , 96 20 , 99 5,17 69 , 51 I I  

9 , 37 0.94 20 , 32 4 , 94 70 ,31 I I 

9 . 1 2  0 . 91 20 . 54 5.00 7 0.34 I I  

8 . 69  0 . 8 5  19.67 4 . 70 71 . 64 I I  

5 .31 0 . 52 22 . 24 5 . 25 72 . 45 
3 . 01 0.29 23 . 46  5.46 73.53 I I ---- ---- 26 . 42 6.14 73 . 58 I I  

a The mol/kg a2o values were calculated by the compiler . 

The solid phases are : A a Na2HP04 · 12H20 ; B a NaCl , 

In addition to the above data ,  the author also gives the composition of the 
respective eutonic solution as : 9 .14 mass% Na2HP04 ( 0 . 91 mol/kg--comp iler) 
20 . 33 mass% NaCl (4 , 93 mol/kg--compiler) , and 7 0 . 53 mass% water. 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

The iso thermal method was used , The 
analyses were done gravimetrically but no 
details are given. 

SOURCE AND PURITY OF MATERIALS :  

No information i s  g iven . 

ESTIMATED ERROR: 

No details are g iven . The compiler 
es timates the reproducibility of the 
analyses to be about ± 3%, 

REFERENCES : 

1 1 1  



1 1 2 D isod iu m  Hyd rogenphosphate 

COMPONENTS : 

(1) Disod ium hydrogenphosphate ; Na2HP04 ; 
( 7 558-7 9-4 ]  

(2) D isodium sulfate; Na2so4 ; [ 7 557-82-6 ] 

(3 ) Water ; H2o ; ( 7 732-18-5 ]  

VARIABLES : 

Composition at 25 ° C .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  

1 .  Makin , A , V ,  
Uch . Zap.w lu G04 , Ped . ln-.ta. 1959 , 30 ,  

291-6 . 

2 , Druzhinin , I . G . ;  Makin , A , V .  
1 zv .  Alw.d . Nauk Kl>r.g . SSR , Sell . E4:tu:tv .  

� Tekhn . Nauk 1960 , 2 ,  19-24 .  

PREPARED BY : 

J ,  Eysseltovif 

Solubility in the Na2HPo4-Na2so4-H20 system at 2s 0c .  
Na2so4 

mol/kga 

Na2HP04 
mol/kl 

H20 solidb 
mass% mass% mass% phase 
---- ---- 10 . 32 0.81 89 . 68 A 
4 . 25 0 . 34 8 . 90 0 . 72 86 . 8 5 I I  

7.79 0 . 65 7 . 9 9 0 . 67 84 . 22 I I 

9 , 82 0.84 7 . 52 0 . 64 82.66 I I  

12 . 7 7  1 . 12 7 . 38 0 . 65 74 .85 I I  

15 . 02 1 . 37 7.62 0 . 69 7 7 . 36  A + B 
15 . 20 1 . 38 7 . 38 0 . 67 7 7  . 43 I I 

15 . 03 1 . 37 7 . 62 0 . 69 7 7  . 3 5 I I  

15.06 1.3 7 7.48 0 . 68 7 7 . 46 I I  

15 . 06 1 . 37 7 . 44 0 . 68 7 7  . so I I  

15 . 04 1 . 37 7.45  0 . 68 7 7 . 51 I I 

15 . 04 1 . 3 7  7 . 54 0 . 68 7 7 . 42 t i  

16 . 27 1 . 4 7  5 . 92 0 . 54 7 7 .81 B 
17.83 1 . 61 4 . 14 0 . 37 78 . 03 I I 

19 . 19 1 .  7 3  2 . 70 0 . 24 78 . 11 I I  

21 . 98 1 . 98 ---- ---- 78 . 02 II 

a The mol/kg H20 values were calculated by the compiler .  

The solid phases are :  A a Na2HP04 • 12H20 ; B a Na2so4 · 10H2o . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The isothermal method was used . The 

SOURCE AND PURITY OF MATERIALS : 

Both salts were purif ied by recrystal-
mixtures were placed in a water thermostat lization . 
and allowed to equilibrate for 3 days. 
Phosphate content was determined gravi-
metrically as Mg2P207 , sulfate content was 
determined gravimetrically as BaS04 , sodium 
was determined by difference , and the water 
content was determined by drying at 105 ° C 
to constant weight . 

ESTIMATED ERROR: 
The temperature was controlled to within 
± 0. 1 K .  The compiler estimates that the 
reproducibility of the analyses was about 
0 . 5%. 

REFERENCES : 



Disod ium Hyd rogenphosphate 1 1 3 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
Ukraintseva , E , A ,  (1) Disodium hydrogenphosphate; Na2HP04 ; 

( 75 58-79-4 ]  

( 2 )  Hydrogen peroxide; H2o2 ; [ 7 7 22-84-1]  

( 3 )  Water ;  H2o ;  [ 7 732-18-5 ] 

I zv . S.i.b. 0.td . Akad. Nau.I?. SSSR, Seit.  Klun, • 
.!.2.§., 3, ] 4-24 . 

VARIABLES : PREPARED BY : 

Composition at 0° c .  J. Eysseltov!i 

EXPERIMENTAL VALUES : 
Solubility in the Na2HPo4-n2o2-n2o system at '0° C .  

Na2HP04 H202 H20 solidb 
mass% mol/kga. mass% mol/kga. mass%a. phase 

1 . 6  0 . 11 ---- ---- 98 , 4  
4 , 0  0 , 32 9 . 2  3 , 12 86 . 8  I t  

11 . 0  1 . 21 20.0 8 . 52 69 . 0  I I  

12 , 2  1 . 28 20 . 8  9 ,12 67 . 0  I I  

23.6 3 . 29 26 , 0  15 . 16 50.4 I I  

24 . 0 3 . 3 8  26 . 1  15 . 3 7  49 . 9 I I  

2 7 . 3  4,15 26 , 4  16 , 7 6  46 . 3  I t  

42 . 2  9 , 64 2 7 , 0 25 , 7 7 30 ,8 A + B 
40, 9  9 ,05 27 , 3  25 , 23 31.8 B 
3 8 . 7 8 . 95 30, 9  29 . 88 30 , 4  I t  

3 7.5 8 , 7 9  32 . 5  31 . 84 3 0 , 0  I I  

3 5.4 9.47 3 8 . 3  42 .81 26 . 3 I I  

3 5 . 3 11.04 42 . 2  55 .13 22 . 5  I I  

32 , 9  10 . 06 44 . 1  56 . 36 23.0 I I  

26 , 9  9 . 86 53 , 9 82 , 52 19.2 C 
26 , 7  14 , 23 60.1 133 . 8 13, 2 I I  

29 . 1  46 . 5  66 . 5  444 4 . 4 I I  

a.These values were calculated by the compiler. 
b 
The solid phases are :  A • Na2HP04 • 12H20 ;  B • Na2HPo4

• 1 , 5H2o2 ; 

C • Na2HP04
• 2 , SH2o2 • 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The only information given is that the 
duration o f  the experiments was 3 to 14 
hours . The composition of the solid phases 
was determined by the Schreinemakers' 
method , Hydrogen peroxide content was 
determined by titration with 0 , 1 N KMn04 in 
solutions containing sulfuric acid , The 
phosphate was determined gravimetrically as 
Mgl2°1 • 

SOURCE AND PURITY OF MATERIALS : 

Chemically pure hydrogen peroxide without 
stabilizers was used , No information is 
given about the Na2HP04 • 12H20 .  

ESTIMATED ERROR: 

No information is given , 

REFERENCES :  



1 14 Disod iu m  Hyd rogenphosphate 

COMPONENTS ; 

( 1) Disodium hydrogenphosphate ; Na2HP04 ; 
[ 7 558-79-4 ] 

(2) Disodium silicate ; Na2Sio3 ; ( 6834-92-0 ]  

( 3) Water ; H2o ;  [ 7 7 32-18-5 ]  

VARIABLES : 

Composit ion at 20 ° C .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS ; 

Manvelyan , M . G . ; Gals tyan , V . D . ; Oganesyan , 
E , B , ; Sayamyan , E , A ,  

Altm .  Khim. Zh . 1971 ,  2 6 ,  510-12 . 

PREPARED BY : 

J ,  Eysseltova 

Solubility in the Na2HP04-Na2Si03-H2o system at 20° c .  

Na2HP04 
mol/kga 

Na2Si03 
mol/kga 

H2o 

mass%a 
solid b 

mass% mass% phase 

7 . 2 0 . 55 0 , 5  0 . 04 92 . 3  A 
9 , 5  0 . 7 5 1 . 2 0 . 11 89 . 3  " 

11 . 8  0 . 96 1 . 8  0 . 17 86 . 4  " 
12.5 1.04 2 , 9 0 . 28 84 , 6  " 
15 . 3 1 . 36 5 , 3 0 , 55 7 9 . 4 " 
15 . 1 1 . 38 8 , 1 0.86 76 . 8  
14 . 9 1.42 11.5 1 . 28 73 . 6  I f  

9 , 0  0,83 14 , 5  1 . 5 5 76 . 5  " 
7 , 9 0 . 74 16 , 5  1 .  7 9 7 5,6 " 
4 . 8  0 . 44 18 . 9 2 . 03 76 . 3  " 
4 . 9  0 . 46 20 . 5  2 . 25 74.7 
2 , 5  0 . 23 21 . 5  2 . 32 76 . 0  " 
2 . 5  0 . 23 20 . 0  2 . 11 7 7 . 5  " 
1 . 9 0 . 1 7 20 . 1 2 . 11 78 . 0  " 

aThese values were calculated by the compiler . 

b The solid phases are  A •  Na2HP04 · 12H20 ; B a  Na3Po4 · 12H2o;  C • Na2S io3 · 9H20 .  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE: 

The isothermal method was used . A month 
was allowed for equ ilibrat ion .  No de tails 
about the apparatus or the analytical 
methods ar e  given . 

SOURCE AND PURITY OF MATERIALS : 

Reagent grade Na2HP04 · 12H2o and 
Na2Si03 • 9H2o were used . 

ESTIMATED ERROR : 

No information is given . 

REFERENCES : 



Disod i um Hydrogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1) Disodium hydrogenphosphate ;  Na2HP04 ; 

[ 7 558-79-4 ]  
Dudakov , V.G . ; Shternina , E . B. 

VIN1T1 Nn . 4 6 9 - 74 , !21..!i •  
(2) Magnesium hydrogenphosphate ;  MgHP04 ; 

[ 7 7 57 -8 6-0] 

( 3 )  Water ; H20 ;  ( 7 732-18-5]  

VARIABLES: PREPARED BY : 

Composition at 25° C ,  J .  Eysseltova 

EXPERIMENTAL VALUES : 

Solubility in the MgHP04-Na2HP04-H20 
5 3 3 a a 10 CMg 10 c2Na 10 CHP04 

MgHP04 Na2HP04 

802 
543 
421 
27 7 
338  
553  
741  
821 

1070 
994 
849 
594 
321 
220 

g ion/1000 g H2o mass% mass% 

32 . 4  
7 9 . 8  

159  
3 10 
527 
6 65  
726 
817 
811  
814 
820 
828 
825 
834 

8 . 02 
37.78 
84 . 02 

1 62 , 2  
3 13.0 
532 . 6  
672 . 1  
733 . 9  
827 . 9  
820 . 9  
822 , 7  
826 . 4  
830 . 7 
826.9 
83:: . 5  

0 . 09 6  
0 . 065 
0 . 050 
0 . 032 
0.038 
0.061 
0.081 
0.089 
0 . 115 
0.107 
0 . 091  
0,063 
0 . 034  
0 . 023 

0 . 46 
1 . 12 
2 . 21 
4 . 22 
6 , 96 
8,63 
9,3 5  

10 , 39 
10 . 33 
10 . 3 6  
10.43 
10 . 53 
10 . 49 
10. 60 

sys tem at 25° C .  

H o
a 

2 
mass% pH 

9 9 . 90 6 . 98 
99 . 48 8 . 19 
98 . 8 3  8 . 8 6  
97.7 6  9 . 23 
9 5 . 74 9.24 
92 . 9 7  9 . 23 
91.29 9 . 26 
90 , 56 9.36 
89 . 49 9 . 35  
89 . 57 9 . 35  
89 . 55 9.36 
89 . 50 9 . 33 
89 . 44 9.36 
89 . 48 9 . 3 5  
89 . 40 9.36 

solidb phase 

A 
I I  

I I  

I I  

I I  

I I  

I I  

I I  

A + B 
B 
I I  

" 
" 
I I  

aThese values were calculated by the compiler using the authors' values for the 
ionic concentrations. 

AUXILIARY INFO RMATION 

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

1 1 5  

The isothermal method was used . Equilibr ium 
was checked refractometrically and by 
repeated analysis . No details are given 
about the apparatus or the sampling. 
Magnesium was determined gravimetrically as 

The MgHP04 • 3H2o was synthesized from Mgco3 
and H3P04 . Other experimental details are 
given in ref . ( 1 ) . 

pyrophosphate , by compleximetric titration , 
or colorimetrically . Sodium was determined 
by flame photometry . P hosphate was 
determined gravimetrically as magnesium 
pyrophosphate or as ammonium phosphomolyb-
dat e .  Water was determined by d rying the 
sample at a temperature a lit tle  above its 
dehydration temperature or over concent rated �E�S�T�I-MA __ T_E_D_E_R_R_O_R_: __________________________ � n2so4 . The solid phases were identified by 
Schreinemakers ' method, crystallooptically , 
and roentgenographically. 

No informat ion is given . 

REFERENCES : 
1 .  Vorob'ev , G . I . ; Rykova , G . A . ; Shternina , 

E.B . Zh .  Neo�g . Kh<m. 1970 ,  1 5 , 2644 . 



1 1 6 Disod ium Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Disodium hydrogenphosphate ; Na2HP04 ; 

[ 7 5 58-7 9-4 ] 
Dudakov , V . G . ; Shternina , E . B .  
V1N1T1 Nn . 469- 74 197 4 .  

( 2 ) D isodium ethylenediaminetetraacetate ;  
C10H1408Na2 ; [ 139-33-3 ]  

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

VARIABLES : 

Composition at 25° C .  

EXPERIMENTAL VALUES : 
Solubility 

H2EDTA2- HP02-
4 

(g ion/1000 g H
2
0) 

0 . 3083 ----
0 . 3168 0 . 2 7 93  
0 . 3 221 0 . 4642 

0 . 3 2 21 0 . 5799  
0 . 3309 o. 7872  
0 . 3 564 0.9 237  
0 . 3194  0.902 2 

0 . 2412 0 .8972  
0 . 1 7 7 3  0 . 8793  
0 . 123 2 0 . 8828 
0.0501 0 . 8498 
---- 0 . 8335  

PREPARED BY : 

J . Eysseltovii: 

in the NaH2EDTA-Na
2
HPo4-H2o 

+ 2 Na Na
2
H2EDTA Na

2
HP04 

mass%a mass%a 

0 . 3 08 10 . 29 ----
0 . 596  10 . 19 3 . 43 
0 . 786  10 . 11 5 . 56 
0 . 902  9 . 9 7  6 .8 6  
1 . 12 9.97 9 . 06 
1 . 28 10 . 50  10 . 3 9  
1 . 2 2  9 . 53 10 . 28 
1 . 15 7 . 38 10 . 48 
1 . 06 5 . 54 10 . 50 
1 . 01 3.92  10 . 7 1 
0 .851  1.64 10 . 60 
0 . 834 ---- 10 . 59 

system 

Hz° 

mass%a 

89 . 71 
8 6 . 38 
84 . 3 2 

83 . 17 
80 . 9 7  
79 . 11 
80 . 18 
8 2 . 15 
83 . 96 
8 5 . 37 
87 . 7 6  
89 . 4 1  

at 25 ° C .  

pH 

4 . 3 5 
4 . 58 
4 . 82 
4 . 87  
5 . 02 
5 . 2 5 
7 . 08 
7 . 89  
8 . 68 
8 . 94 
9 . 27 
9 . 3 3  

aThese values were calculated by the compiler and were based on the 
values g iven by the authors . 

b The solid phases are : A =  Na
2
H

2
EDTA • 2H

2
o;  B = Na2HP04 · 12H20 .  

AUXILIARY INFORMATION 

solid b phase 

A 
I I  

I I 

" 
I I  

A +  B 
B " 
" 
" 
" 
" 

concentration 

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

The isothermal method was used . Equilibriun 
was checked refractometrically and by 
repeated analysis . Sodium was determined 
by flame photometry , EDTA was determined by 
retitration using Bi(N03 ) 3 , phosphate was 
determined gravimetrically as magnesium 
d iphosphate or as ammonium phosphomolybdate , 
depending on its exp ected concentration . 
Water content was determined by drying the 
sample at a temperature slightly above that 
for the dehydration of the respectiv e  

This has been described elsewhere ( 1 ) . 

hydrate , or over H2so4 • The composition of ,-.
�������������������--, 

the sol id phases was determined by the ESTIMATED ERROR:  
Schreinemakers ' method and crystallo
optically and roentgenographically .  No information is g iven . 

REFERENCES : 
1 .  Vorob ' ev , G . I . ; Rykova , G.A. ; Shternina , 

E . B. Zh . Neang . Kh,im . 197 0 , 7 5 , 2 644 . 



Disod i u m  Hyd rogenphosphate 

COMPONENTS: 
( 1 )  Disod ium hydrogenphosphate ;  Na2HP04 ; 

[ 7 558-79-4 ] 
( 2 )  Diammonium hydrogenphosphate ;  

(NH4 ) 2HP04 ; [ 7 783-28-0 ]  

(3)  Water ; H20 ;  [ 7 7 32-18-5 ] 

VARIABLES : 

Composition at 25° C .  

EXPE RIMENTAL VALUES :  

ORIGINAL MEASUREMENTS: 

P la tf ord , R . F . 

J ,  Chem. Eng . Va.ta 1974 , 7 9 ,  166-8 . 

PREPARED BY: 

J ,  Eysseltov, 

Solubility in the Na2HPo4- (NH4 ) 2HPo4-H2o system at 2 5 °C .  
Na2HP04 (NH4 ) 2HP04 solid b 

mass% mol/kga. mass% mol/kl phase 

10 . 4  0 . 82 o . oo o . oo A 
12 . 3  1 . 01 2 , 0  0 . 18 II 

16 . 0  1 . 39  3 , 3 0 . 3 1  A +  B 
15 . 6  1 . 38 4 . 6 0 . 44 B 
13.6 1 . 19 5 . 9  0 . 55 I I  

11 . 3 0 . 97 7 . 0 0 . 65 I I  

10 . 5  0 . 92 8 . 9  0 . 84 I I  

9 , 1  0.88 12 . 8 1.25  I I  

9 , 1  0 . 84 14 . 4 1 . 42 I I  

8 . 2 0 . 78  18 . 0  1 . 8 5  I I  

8 .4 0 . 83 20 . 4 2 . 17 I I  

8 . 0  0 . 85 25 . 5  2 . 90 I I  

7 . 8 0 . 90 3 1 . 2 3 . 87 I I  

8 . 5 1 . 16 40 . 1  5 . 91 B + C 
7 . 1 0.97 41 . 3 6 , 06 C 
4 . 8 0 . 62 40 . 8  5 . 68 I I  

1 . 8 0 . 22 41 . 3 5 , 50 I I  

o . o  o . oo 41 . 5 5 . 37 I I  

a. The mol/kg H20 values were calculated by the compiler . 

The solid phases are : A • Na2HP04 • 12H20 ;  B • NaNH4HP04 · 4H2o ;  

C • (NH4 ) 2HP04 • 

AUXILIARY INFORMATION 

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

. 1 1 7 

Convent ional measurements were made on 
aliquots of saturated solut ions . The 
ammonium salt was determined grav imetrically 
as arnmoniumtetraphenylborate ( 1)  and the 
total salt con tent was determined by 

The AR grade phosphates were recrystall ized 
once from water ,  The Na2HP04 was dried a t  
105 ° C .  The (NH4 ) 2HP04 was dried in vacuum 
over sulfur ic ac id at room t emperature . 

' evaporation to constant  weight in vacuum 
over H2so4 , The sod ium sal t  was ,then 
est imated by d ifference , The composit ion of 
the eutonics was checked by an isopiest ic 
method ( 2 ) , 

ESTIMATED ERROR: 

No thing is g iven .  

REFERENCES : 

1 . Vogel ,  A . I .  Qumttlta.t..<.ve I no1tga.1u.c. 
Ano.i.yJi-6 , Wiley . New York ,  1221, 
p. 566 . 

2 , Platford , R , F ,  Amel!., J .  Sc� .  197 2 , 2 7 2 ,  
9 5 9 . 



1 1 8 Disod i um Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Disodium hydrogenphosphate ; Na2HP04 ; 

[ 7 558-79-4 ] 
Beremzhanov , B.A . ; Savich , R . F . ; 

Kunanbaeva ,  G . S . 
( 2 )  Boric acid ; H3Bo3 ; ( 11113-50-1 ]  
( 3 )  Water; H2o ; [ 7 7 32-18-5 ] P!t.-<.k L Teall. . Kfwn . 1978 , 8-14 .  

VARIABLES :  PREPARED BY : 

Composition at 25 ° C . J .  Eysseltov, 

EXPERIMENTAL VALUES : 
Solub ility in the Na2HP04-H3Bo3-H2o system at  25 ° C . 

Na2HP04 
mol/kt 

H3Bo3 
mol/kt 

refr .  
mass% mol% mass% mol% pH index 

12 . 00 1 .  70  0 . 96  ---- ---- ---- 9 . 93 1 . 520  
15.46 2 . 3 1 1 . 3 3  2 . 68 0 . 91 0 . 52 9.60 1 . 49 5 
16 . 60 2 . 32 1 . 45 3 . 11 1 . 00 0 . 63 ---- 1.491 
18 . 11 2.83  1 . 63 3 . 7 7 1 . 3 2  0 . 78 9 . 85 -----
18 . 95 2.92 1 . 74 4 . 46 1.59 0 . 94 9 . 47 1 . 487  
20.43 3 . 10 1 . 91 4.38  1 . 59 0 . 94  ---- -----
20 . 82  3 . 24 1 . 97  4 . 86  1 .  79  1 . 06 9 . 56 1 . 480  
23 . 82  2.83  2 . 38  5.84 2 . 24 1 . 34 9 . 44 1 . 47 7 
19 . 81 3 . 01 1.90 6 . 68 2.50 1 . 47 9 . 19 1 . 464 
19.44 2 . 99  1 . 85 6 .  7 6 2.51 1 . 48 ---- 1 . 468 
17 . 51 2 . 7 6 1 . 67 8.94 3 . 31 1.9 6  8 . 65  1 . 453 
16 . 28 2 . 64 1 . 58 11 . 3 0  4 . 21 2 . 52 ---- -----
15 . 89 2 . 59  1 . 57 12 . 82  4 . 83  2 . 9 1  7 .  7 7  1 . 442 
12 . 80  1 . 9 6  1 . 15 8 . 9 6  3 . 10 1 . 85 7 . 47 1 . 429 
11 . 00 1 . 61  0 . 94 6 . 62 2 . 24 1 . 30 ---- -----
10 . 08 1.44 0 . 84 5. 7 5  1 . 92  1 . 10 6 . 18 1 . 395 
8 . 34 1 . 18 0 . 68 5.51 1 . 8 0  1.03 ---- -----
5.16  0 . 69 0 . 41 5 . 54 1 . 7 5 1 . 00 5 , 69 1 . 382  
4 . 24 0 . 58 0.3 3  5 . 3 7 1.60 1 . 15 5 . 32 1 . 374 
0 0 0 5 . 00 1 . 50 0.85 4 . 10 1 . 340 

CL The mol/kg n2o values were calculated by the compiler .  

b The sol�d phases are :  A = Na2HP04 ; B = Na2B4o7 ; C = H3Bo3 • 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
The standard isothermal method was used . No information is given . 
Two s eries of exper iments were performed .  
In one series , one component was added to 
saturated solut ions of the other . In the 
other series , solutions of different con-
centrations of one component were prepared 
and the o ther component was then added to 
these solutions until saturation . Sodium 
cont ent was determined by f lame photometry , 
phosphate content was determined gravi-
metrically and the boric acid was determined 
by t i tration. No other details are given . 

ESTIMATED ERROR:  

No information is given . 

REFERENCES : 

sol id b 
phas e 

A 
I I  

I I  

I I  

I I  

I I  

I I  

A +  B 
B 
I I  

I I  

I I 

B + C 
C 
I I  

I I  

I I 

I I  

I I 

I I  



Disod ium Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Lauffenburger ,  R . ; Brodsky , N . ( 1 ) Disodium hydrogenphosphate;  Na2HP04 ; 

[ 7 558-7 9-4 )  
( 2 )  Diammonium hydrogenphosphat e ;  Compi:. . Rend .  ,!21!! , 2 06 ,  1383-5 . 

(NH4) 2HP04 ; [ 7 7 83-28-0 ] 
(3 ) Sodium chloride ; NaCl ; [ 7647-14-5 ]  
( 4 )  Ammonium chloride ; NH4Cl ; ( 12125-02-9 ]  
( 5) Water ; H20 ; [ 7 732-18- 5 )  

VARIABLES : 

Composition and temperature . 

EXPERIMENTAL VALUES :  

PREPARED BY : 

J .  Eysseltov� 

Par t 1 . Composit ion of the solutions saturated s imultaneou sly by two solids 

J:./ 0 c .  

0 

2 5  
0 

25  
0 

2 5  
0 

2 5  
0 

25  

2 Na\ +
1 1  

2- 2 Cl -H20 2 NH4 HP04 , 

Na2HP04 (NH4 ) 2HP04 

mass%" mol/kg mas s%" mol/kg 

---- ---- ---- ----
---- ---- ---- ----
---- ---- 25 . 58 3.4 7  
---- ---- 12 . 9 7  1.53 

0 . 80 a . as 29 . 08 3.14 
1.17 0 . 14 39.9 6 5 . 14 
3 . 23 0.2 5  s . 7 7  0 . 48 

11.90 1 . 00 3 . 68 0 . 33 
9 . 54 , 1 . 00 ----- ----
5 . 06' a . so ----- ----

I 

system .  

NaCl NH4Cl 

mass%" mol/kg mass%" mol/kg 

9.96 4 . 89 10 . 20 2 . 73 
17 . 61 4 . 41  14 . 07 3 . 85 
----- ---- 18 . 58 6.22 
----- ---- 22 . 84 6 . 65 
----- ---- ----- ----
----- ---- ----- ----
----- ---- ----- ----
----- ---- ----- ----
23 . 39 5 . 9 5 ----- ----
23 . 72 5 . 70 ----- ----

in the 

solidb phas e  

C + D 
I I  

B + D 
I I  

B + E 
I I  

A + E  
I I  

A +  C 
I t  

(continued next page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURIT'i OF MATERIALS : 

The isothermal method was used . Four days All materials were "pur . " grade . 
were allowed for equilibration , Phosphate , 
chloride and ammonia were analyzed . Sodium 
and water were determined by diff erence. 

ESTIMATED ERROR: 

The temperature was constant to within 
± a . as K . 

REFERENCES : 

1 1 9 



1 20 Disod ium Hydrogen phosphate 

COMPONENTS : 
(1) D isod ium hydrogenphosphate; Na2HP04 ; 

( 7 558-7 9-4] 
( 2 )  

( 3 ) 
(4)  
( 5 )  

Diammonium hydrogenphosphate; 
(NH4) 2HP04 ; ( 7 783-28-0]  

Sodium chloride� NaCl ; ( 7647-14- 5 ]  
Ammonium chloride; NH4Cl ; [ 12125-02-9 ] 
Water ;  u2o ;  [ 7 7 3 2-18-5 ) 

EXPERIMENTAL VALUES cont ' d :  

ORIGINAL MEASUREMENTS : 
Lauffenburger , R . ; Brodsky , N. 

Compt. Rend .  1938 , 2 0 6 ,  1383-5, 

Part 2 .  Composition of solutions saturated simultaneously by three solid phases in 
+ 

+ 1 1 2- -
the 2 Na , 2 NH4 HP04 , 2 Cl -u2o system. 

Na+ NH: HPOi-

t/ 0 c . mass%
ct mol/kg mass%ct 

mol/kg mass%ct mol/kg mass%
ct 

mol/kg 

0 7.83  4 . 90 3 , 32 2 .8 0  0 . 53 0 . 08 18.65 7 . 55 
2 5  6 . 62 4.34 5 , 28 4 . 67 1.47 0 . 23 20 . 15 8 . 55 
2 5  10 . 57 6 . 51 o . 48 0 . 40 3 . 12 0 . 46 15 . 03 5 . 9 9  

0 0 . 43 0 . 30 10 . 64 10 . 1  15 . 76 2 . 65  11 . 20 5 , 1  
25 0 . 67 0 . 45 9 , 9 7 9 . 04 10 . 21 1 . 64 14 . 28 6.21 

a 
These values were calculated by the compiler . 

b 
The solid phases are: A =  Na2HP04 ; B = (NH4) 2HP04 ; C .. NaCl ; D = NH4Cl ; 

E .. NH4NaHP04 · 4H20 .  

solid b 
phases 

C + D + E 

A +  C + E 
B + C + E 

1 1  



Disod i um Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Disodium hydrogenphosphate ; Na2HP04 ; Makin , A .V . 

[ 7 558-79-4 ]  
(2) Sodium chloride; NaCl ; ( 7 647-14-5 )  
(3) Sodium nitrate ;  NaN03 ; ( 7 631-99-4 ) 
(4 )  Water ; H2o ; [ 7 732-18-5 ) 

Zh ,  Neotr.g . Klwn, .!,21!!, 3 ,  2764-6 ,  

'VARIABLES : 

Composition at 25° C .  

EXPERIMENTAL VALUES : 

PREPARED BY : 

J ,  Eysseltov, 

Points of simultaneous crystallization of two or three solid phases in the 
NaNo3-Na2HP04-NaCl-H2o system at 25 ° C. 

NaN03
a Na2HP04 NaCla 

mass% 

20 . 32 
18 . 17 
17 . 21 
14 .85  
13 . 20 
11 . 43 

9 . 61 
8 . 05 

1 . 95 
3 . 70 
5.81  
8 . 05 

12 . 31 
10 . 50 

9 .33 
8 . 47 
8 . 05 

b b cone mass% cone 

68 . 00 
54 . 72 
48 . 64 
40.36 
35 . 44 
29.52 
23 , 97 
19,30 

5 . 32 
8 . 28 

13 .80  
19 . 30 
28 . 7 5 
24 . 61  
22 , 10 
19 .80  
19 . 30 

9 . 17 
7 . 93 
7.70 
7.18 
6 . 63 
6 , 26 
5,73 
5 , 66 
6.34 
5 . 95 
5 .81 
5 . 71 
5 . 64 

1 .  78 
2 , 90 
4 . 7 1 
5 . 63 

31.10 
23.80 
21 . 90 
19.48 
17 .82 
16 . 20 
14,28 
13 . 59 
19 . 60 
17  . 18 
16.42 
14 . 78 
13 . 61 

4 .18 
6.89 

10 . 30 
13 . 57 

mass% 

7.10 
10 . 47 
14.80 
17 . 42 
21 . 04 
24 . 78 
27,97 
26 . 05 
27 .30 
27 , 91 
28 . 10 
27 . 99 
30 , 51 
30 ,38 
29.98 
28.70 
27 . 94 

b cone 

21 . 48 
29 . 46  
40. 16 
46 . 74 
54 , 28 
61 . 7 5  
6 7  .11 
80 . 40  
7 7  . so 
7 5.30 
7 1 . 4 2  
67  , 07 
71 . 25 
71 .21 
71 . 01 
69 . 90 
67 . 13 

solid c. 
phases 

A + B  
I I  

I I  

I I  

I I  

I I 

I I  

A +  B + C 
B + C 

I I  

I I  

I I  

A +  B + C 
A + C  

I I  

I I  

I I  

A + B + C  
a 

These are probably incorrect headings--see the critical evaluation. 
b The concentration units are :  mol/100 mol of solute, 
C. The solid phases are: A •  NaCl ; B • Na2HP04 • 12H20 ;  C • NaNo3 • 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS : 
The method of invariant points was used . To No details are g iven . 
a solution saturated with two salts , a 
third salt was added until ternary eutonic 
equilibrium was reached . Analyses were 
made gravimetrically :  the hydrogenphosphate 
ion was precip itated as NH4MgP04 ; sodium 
was precipitated as sodium zinc uranylace-
tate after removing the phosphate .  The 
nitrate ion content was determined by 
difference , 

ESTIMATED ERROR : 

No details are given , The compiler 
considers the reproducibility to be about 
± 0.1% . 

REFERENCES : 

1 2 1 



1, 22 D isod iu m  Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Disodium hydrogenphosphate ; Na2HPo4 ; Makin ,  A . V . ;  Lepeshkov , I . N . 

[ 7 5 58-79-4 ) 
(2) Disodium sulfate ; Na2so

t
; [ 7 75 7-82-6 ) 

( 3) Sodium nitrate; NaN03 ; 7631-99-4 ) 
(4) Water ; a2o ; [ 7 7 32-18-5 )  

Z h. Neo11.g . Khim .  1964 , 9 ,  495-8 .  

VARIABLES : PREPARED BY : 

Compos ition at 25 ° C .  J ,  Eysseltovl( 

EXPERIMENTAL VALUES : 

Part 1. Points of s imultaneous crystal l ization of two or three sol id phases in the 
NaN03-Na2HP04-Na2so4-u2o system at 25 ° C . 

soln . Na2so4 Na2HP04 NaN03 
mol%a 

a2o sol id b no . mass% mol%a mass% mol%a mass% mol%a phase 

1 15 . 07 66 , 72 7 . 52 33 . 28 ---- ---- 27 67 . 3 A + B  
2 14 . 03 54 . 40 6 , 92 26 , 81 2,8 5 18 . 7 9 2325 .8 
3 13 . 54 48 , 19 6 , 90 24 . 54 4 . 56 27 , 2 7  2104 . 8 
4 13 . 39 4 5 , 12 6 . 86  23 . 16 5 , 65 31 .  72 19 69 . 9  
5 12 , 32 36 , 13 6 , 83 19 , 99 8 . 9 5  43 , 88 1662 , 5 
6 12 . 35 32 , 48 6 . 63 17 . 44 11 . 52 50 , 08 1234 . 5  
7 12 . 02 28 . 4 7 6 , 49 15 . 29 14 . 29 56 , 24 1248 . 9  
8 10 . 9 6 23 . 49 6 . 07 13 . 07 17 . 67 63.44 1106 . 7 A + + C 
9 10 . 06 20 . 67 6 . 04 10 . 91 20 . 50 68 . 42 1027 . 3  

1 1 C  10 8 . 84 16 . 53 5 . 50 10 . 26 23 . 4 6  7 3 . 21 901 . 9  
11 6 . 53 12 . 05 4 . 55 8 . 41 27 . 52 7 9 . 54 905 , 1 I I 

12 5 . 25 ' 8 . 95 4 . 10 6 . 97 29 . 6 5 84 . 08 817 . 2  I I 

13 4 . 99 7 . 96  3 . 7 6 6 . 01 32 . 3 5  86 . 03 742 . 0 A + C + D 
14 14 . 94 28 . 67 ---- ---- 22 . 24 7 1 . 33  9 52 . 6  B + C 
15 13 . 98 27 . 4 5 1 . 25 2 . 4 5 21 . 3 9  70 . 10 980 . 5  I I  

16 13 , 99 27 , 57 2 , 72 5 . 3 6  20 . 37 67 . 07 950 . 4 I I  

17 11.81 24,9 4 . 00 8 . 16 19 . 88 67 , 7 5 103 5 , 0  I I  

18 11 . 28 23 . 8 5 . 43 11 . 4 6  18.37 64 . 7 4 1080 . 5  I I  

19 11 . 22 23 . 87 5 , 65 12 . 03 18 . 09 64 , 10 1093 , 0  I I  

20 10 , 99 23,61 6 . 04 12 . 9 7 17 , 67 63 . 42 1106 , 7 A +  B + C 
21 5 . 02 6 . 42 ---- ----- 43.7 5 9 3 , 58 517 . 5 C + D 
22 5 . 01 7 . 12 1 , 83  2 . 60 37 . 96  9 0 . 28 619 , 9 I I  

23 5 , 04 7 . 58 3 . 06 4 . 59 34.96 87 . 83  67 7 . 7 I I 

( continued next page) 

AUXILIARY INFORMATION 

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

The method of invariant points was used . No information is given . 
At least 6 days were allowed for 
equilibration . All analyses were done 
gravimetr ically ; phosphate was determined 
as NH4MgP04 • 6H20 ;  sulfate as BaS04 ; sodium 
as z inc uranylacetate , Water and nitrate 
contents were determined by difference , 

ESTIMATED ERROR: 

No information is given . 

REFERENCES : 



Disod i u m Hyd rogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Disodium hydrogenphosphate ;  Na HPO ;  
[ 7 558-79-4 )  2 4 Makin , A . V . ; Lepeshkov ,  I . N . 

(2) 
( 3 )  
(4) 

D isodium sulfate ;  Na2so� ; [ 7 7 57-82-6 ]  
Sodium nitrate ; NaNo3 ; 1 7 631-99-4 ) 
Wa ter ;  H2o ;  [ 7 732-18-5 ] 

Zh .  Ne.o11.g . Khim. fil!, 9 , 4 95-8. 

EXPERIMENTAL VALUES cont 'd : 

Part 1 ,  Points of simultaneous crystallization of two or thr ee solid phases 
NaN03-Na2HPo4-Na2so4-H20 sys tem at 2 5 ° C ,  

soln . Na2so4 Na2HP04 NaNo3 
moU:a no , mass% 11101%'1 mass% mol%a mass% 

24 4 , 99 7 . 9 6 3 , 7 6 6 . 01 32 . 3 5  86.03 
2 5 ---- ---- 6 . 34 12 , 7 6 26 . 05 87 , 24 
2 6 1 . 3 9 2 . 44 5 , 74 10 , 06 29 . 87 8 7 . 50 
27  3 , 19 5 . 25 5 . 05 8 . 52 30 .88 86 . 23 
28 4 , 22 6 . 94 4 . 4 6 7 . 31 31.20 85 . 72 
29  4 . 9 9  7.96 3 . 7 6  6 , 01 32 . 3 5 86 . 03 

aThis should be : mol/ 100 mol of solu te--comp il er .  
b The solid phases are :  A = Na2HP04 · 12H20;  B • Na2S04 • lOH20 ;  

C c NaN03 · Na2so4 · H2� ; D = NaNo3 . 

H2o 

mol%a 

742 . 0 
1089 . 1  
8 7 1 . 5  
803 . 0 
780 . 0 
742 . 0 

in the 

solid b 
phase  

A + C + D 
A + D . . 

. . 
I I  

A + C + D 

cThis is an obvious error : the compiler suggests  that the correc t phases are A + C , 

Part 2 .  The comp iler has calculated the f ollowing values from the data in Part 1 .  

soln . Na2so4 Na2HP04 NaN03 H2o 

no . mol /kg mol /kg mol/kg mass% 

1 1 . 3 7 0 . 68 ---- 7 7  .4 1  
2 1 , 30 0 . 64 0 . 44 7 6 . 20 
3 1 . 25 0 . 64 0 . 7 1  7 5 . 15 
4 1.27 0 , 65 0 . 9 0  74 . 10 
5 1 . 2 1 0 . 67 1 . 46 7 1.90 
6 1 . 25 0 . 67 1 . 95 69 , 50 
7 1 . 26 0 . 68 2 . 50 67.20 
8 1 . 18 0.65 3.18 65 . 3 0 
9 1.12 0 . 67 3 .8 0  63 . 40 

10 1 . 00 0 , 62 4 . 44 62 . 20 
11 0 , 75 0.52 5 . 27 61 . 40 
12 0 . 60 0.4 7 5.72 61 . 00 
13 0 , 60 0 , 4 5 6 . 4 6 58 . 9 0  
14 1 . 67 ---- 4 . 16 62 .8 2 
15 1 . 55 0 . 14 3 . 97 63 . 38 
16 1.56 0 . 3 0 3.81 62 , 92 
17 1.29 0 . 44  3 . 64 64 . 31 
18 1 . 22 0 , 59 3 . 33 64 . 92 
19 1.21 0.61 3 . 27 65 . 04 
20 1 , 18 0.65 3 . 18 65 , 3 0 
21 0 , 69 ---- 10 . 05 51.23 
22 0 , 64 0 , 23 8 . 09 5 5 , 20 
23 0 , 62 0 . 38 7 . 22 56 . 94 
24 0 , 60 0.45 6 . 46 58 . 90  
25 ---- 0 , 66 4.53 67 . 61 
26 0 . 16 0 , 64 5 . 58 63 , 00 
27 0 , 37 0 . 58 5 . 97 60 . 88  
28 0 , 4 9 0 . 52 6.10  60 . 12 
29 0 , 60 0. 45  6.46 58 . 90 

1 23 



1 24 Disodi u m  Hydrogen phosphate 

COMPONENTS : 
{1) Disodium hydrogenphosphat e ; Na2HP04 ; 

( 7 558-79- 4 ]  

(2) 2-Propanone (acetone) ; c3H6o ; [ 67-64-1 ) 

( 3 )  Water ;  H20 ; ( 7 7 32-18-5 ] 

VARIABLES : 

Composition at 25 ° C. 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  
Ferroni , G . ; Galea , J . ; Antonet ti ,  G . 

Bull . Soc .  Clum . Flt. 197 4 , 7 2 ,  P t .  1 ,  
273-81 . 

PREPARED BY : 

J , Eyssel tov, 

A miscibility gap was found in the sys tem . The f ol lowing data are for 
the iso thermal binodal curve at 25 ° C . 

u p p e r 1 a y e r 1 o w e r 1 a y e r 

density Na2HP04 c3H60 H2o density Na2HP04 c
3H6o H2o 

g/cm 3 mass% mass% mass% g /cm 3 ma ss% mass% mass% 
solida 
phase 

0 . 7922 <vO 100 0 ---- ---- ---- ---- A 
o .  793 <vl0- 7 9 5. 60 4 . 40  ---- ---- ---- ---- B 
0 . 821 -6 

84 . 3 0  15.  7 0  I I  <v10_6 
---- ---- ---- ----

0.8331 <vlO 7 5. 79 24.21 1 . 328 40. 02 1. 24 58 . 7 4  C 
0 . 8612 0 . 043 61.29 38,4 7  1 . 311 38 . 7 5 2 . 04 59 . 21 I I  

0 , 9097 0.602 38.97 60 . 93 1.321 38.52 1 . 98 59 . 50 I I  

0 . 9524 2 . 170 23.84 73 . 9 9 1 . 307 38 .21 1 . 58 60 . 21 I I  

1 . 304 3 7.21 ---- 62 . 7 9 I I  

a 
The solid phases are :  A =  Na2HP04 ; B = Na2HPD4 · 2H20; C are supersaturated solu tions 

which solidified when s eeded. 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
The samples were s tirred in a thermostat for 
4 8  hours, The equilibra tion was done in the 
dark . The HPOf- ion content was det ermined 
by a pH titrat ion af ter evaporating the 
sample  to dryness and dissolving the 
residue in bidis tilled water. The 
2-propanone content was determined 
iodometrically . 

SOURCE AND PURITY OF MATERIALS : 
Merck reagent grade Na2HP04 was dehydrated 
at lOO" C and s tored in a vacuum over NaOH . 
BLB r eagent grade 2-propanone was used .  
The water was dis tilled twice and 
deaerat ed . 

ESTIMATED ERROR : 
The temperature was held within ± 0 . 1  K .  
The analyses had a precision o f  0 . 5% . 

REFERENCES : 



Disodiu m  Hyd rogenphosphate 1 25 

COMPONENTS : 

( 1) D isodium hydrogenphosphate ; Na2HP04 ; 
[ 7 558-79-4 ] 

(2)  Sodium perchlorate ;  NaClOA ; [ 7 601-89-0 ]  
( 3 )  2-Propanone (acetone) ; c3H60 ;  ( 67-64-1 ] 
(4) Water ; a2o ;  ( 7 732-18-5 ] 

VARIABLES: 

Two concentrations of NaCl04 at 25 ° C .  

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Ferroni, G . ; Galea , J. ;  Antonetti ,  G .  

Bu.le. . Soc . Cfum. F� • .!.21.!!., 1 2 ,  Pt. 1 ,  
273-81 . 

PREPARED BY : 

J. Eysseltovt 

Compos ition of saturated solutions of Na2HP04 in aqueous NaCl04 at 25° c . 

CNacio/mol dm -3  concn H20 b 

1 100 
I I  9 0 . 9  
I I  83 . 3  
I I 66 . 7 
I I 50 . 0 
I I  33 , 3 

9 , 1 
I I o . o  
3 100 

9 0 . 9  
I I  83.3 
I I 66.7 
I I so . a  
I I 33 , 3  
I I  9 . 1 
I I o . o  

c tla2HPO/mol dm -3 

0.805 
0 . 050 
0.023  
O . OOll _3 0 . 33 X 1Q5 "'6 , 9 X 10_6 "'l.:.� X 10 

<10 
0.201 
0.013 
0 . 0048 -3 1.17 X 10_3 0 , 84 X 1Q4 "'1 . 9 X 10_6 "'3.:.1 X 10 

<10 

sol id a. 
phase 

A 
b inodal curve 

I I  I I 

" I I 

A 
B " 
C 
A " 
" 
" 
" 
B " 
C 

aThe solid phases are A = Na2HPO 4 
• 12H2o ;  B is probably Na2HPO 4 2H2o ;  C = Na2HPO 4 , 

bThe concentration unit is : mol/100 mol of solvent . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

The samples were stirred in a thermostat 
for 48 hours . Equ ilib ration was done in 
the dark . The HPol- ion concentration was 
determined by an automatic potentiometric 
titration after evaporating the sample to 
dryness  and d issolving the residue in 
b idistilled water .  The 2-propanone content 
was d etermined iodometr ically .  

AMO-J 

SOURCE AND PURITY OF MATERIALS : 

Merck reagent grade Na2HPo4 was d ehydrated 
at 100° C and stored over NaOH in a vacuum . 
The NaC104 was r eagent grade . The water 
was bid istilled and d eaerated . BLB 
reagent grade 2-propanone was used . 

ESTIMATED ERROR: 

The temperature was controlled to within 
± 0 , 1 K ,  The analyses had a precis ion of 
± 0 , 5% , 

REFERENCES : 



1 26 Disod ium Hydrogenphosphate 

COMPONENTS: 

(1) Disod ium hydrogenphosphate; Na2HP04 ; 
[ 7558-79-4 ) 

( 2 ) Methanol; CH4o ;  [67-56-1 )  

(3 )  Water ; H20 ;  ( 7 732-18-5 ) 

VARIABLES :  

Composition at 60 ° C .  

EXPE,RIMENTAL VALUES: 

ORIGINAL MEASUREMENTS : 

Bruder , K . ; Vohland , P . ;  Schuberth , H . 

Z. Phy� . Chem . ( Le,i,pz�g ) 197 7 , 4 ,  7 21-9 . 

PREPARED BY : 

J ,  Eyssel tova 

Part 1. Solubility in the CH4o-H20-Na
2
HP04 system at 60° C .  

CH30H Na2HP04 b 
CHlH Na2HP04 b a. mo 1% a. mo1% cone mass% cone mass% 

0 . 000 0 , 0918 44.39 0 . 313 c. 0 , 0045 2 . 7 9 
0 . 040 0 . 0710 3 6 . 92 0,400 0 . 00204 1 . 22  
0 . 050 0 . 0672 3 5 . 38 0 . 500 0 . 00080 0 . 453  
0.10 0 0 , 0488 2 7 . 32 0 . 6 00 0 . 00021 0 . 113 
0 . 15 0  0.02 95 17 . 6 9  0 . 7 00 0 . 00011 0 . 05 62 
0 . 19 1  0 . 0130 8 . 30 0 . 800 0.000076 0 , 0369 
0 . 200 0 . 0114 7 . 30  0 . 900 0 . 000060 0 . 027 8  
0 , 3 00 0 , 004 7 2.93 0 , 950  0 . 000055 0.0249  

1 . 000 0 . 000054 0.0240 

Part 2 . The miscibility gap ( conj ugated solut ions) in the CH4 O-H2 0-Na2 HP04 sys tem ,  
CHlH Na2HP04 b 

CH30H Na2HP04 b a. mo1% a. mo1% cone mass% cone mass% 

0 . 040 0 . 071 3 6 . 92 0.191 0 , 013 8 , 30 
0 . 07 3d 0 , 051 28 . 65 0.124 0 , 032 19 . 23 
0 , 09 7  0 . 041 23 . 89  

a.The concentrat ion unit is : mol/ 100 mol of solvent. 
b 
These values were calculat ed by the comp iler . 

c.The point of transition of crystalline dihydrate into unsolvated sal t .  
d Crit ical solution . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Some mixtures were prepared by allowing the 
solid salt to equilibrate in the complex 
solvent. Other mixtures were prepared by 
add ing methanol to aqueous solutions of 
Na2HP04 until prec ipitat ion occurred . In 
all cases the liquid phase was evaporated 
t o  dryness and the res idue was weighed . 
All data are designated as smoo thed . No 
details are given about the computational 
procedure . 

SOURCE AND PURITY OF MATERIALS : 

The water was d ist illed twice .  The 
methanol was ob tained by rec t if ication 
(nlO = 1 . 328 6 ,  d2 0 = 0 , 7 913 , b.p . = 64 . 6 ° C) , 
The Na2HP04 • lOH20 ,  a product of VEB 
Laborchemie Apolda , was dried by the method 
suggested by Menz ies ( 1 ) . The analysis by 
a Karl Fischer titrat ion gave the water 
content as 0 . 04% . 

ESTIMATED ERROR: 
No details are given . 

REFERENCES : 

1 .  Menz ies ,  A , W . ; Humphrey ,  E .  C .  C .  R . 
Cong� . 1 n.t. Appl . Elec..ttr.oc.a.t . 
Elec..ttr.oc.lum . 1912 , 2 , 1 7 5. 



COMPONENTS : 

(1) Trisodium phosphate ; Na3P04 ; 
[ 7 601-54-9 ] 

( 2 )  Water ; u2o ; [ 7 7 32-18-5 ] 

CRITI CAL EVALUATION : 

Trisodium Phosphate 

EVALUATOR : 

THE BINARY SYSTEM 

J , Eysseltov� 
Charles University 

Prague , Czechoslovakia 

May 1985  
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There is a good deal of uncertainty about this system . There is disagreement about 
the solubility and about the composition of the solid phase . The data published by 
Apfel (l ) for  the solubility of trisodium phosphate over the temperature range o f  
27 3-35 6 K disagree with the data of Mulder (2) as quoted b y  others  (3) . Kobe and Leipper 
(4) reported the solubility of a substance having the composition Na3Po4 • 1/7Na0H • l2H2o 
and their results agree to some extent with those of Apfel (1 ) .  Ravich and Shcherbakova 
(5 ) reported the e�istence of solid solutions mNa3P04 • nNaH2P04 in equilibrium with 
saturated solutions having Na /P  ratios = 1/3 above 523 K.  

The mat ter of the hydrates o f Na3Po4 has also been the subj ect of disagreement ,  
Most authors consider Na3Po4 • 12H2 o to be the solid phase at temperatures below 323 K , 
but Wendrow and Kobe (3) suggest that it is Na3P04 • 1 /4NaOH • l2H20 , The solid phase in 
equilibr ium with saturated solutions is repor ted to be Na3P04 · lOHzO over the temperature 
range 323-333 K and Na3P04 · 8H20 at temperatures from 343 to 348 K (1 ) , But others (3) ,  
on the basis of extrapolated data , suggest that the equilibrium solid phases are 
Na3P04 · 1 /4NaOH • l2H20 at temperatures up to 328 K ,  Na3P04 · 8H20 f rom 328-338 K , and 
Na3Po4 • 6H2o from 338-373 K .  More work is needed to clarify the nature of the solid 
phases before the solubility data can be evaluated . 

Schroeder , et al . ( 6) made solubility measurements over the temperature interval 
348-523 K. They reported the equilibrium solid phase to be Na3Po4 • H2o in the temperature 
interval 393-488 K and the anhydrous Na3Po4 to be the solid phase above 488 K .  Attempts 
to f it these data to the general solubility equations described and discussed in the 
section on NaH2Po4 (chap .  3) were unsuccessful . The number of experimental points re
maining af ter the iterat ion was too small to consider the results to be reasonable , 
Perhaps a different model is needed to treat these data . 

MULTICOMPONENT SYSTEl!S 

The phase diagrams for systems in which Na3P04 is a component differ substantially 
from those in which NaH2P04 or Na2HP04 are components . The lat ter usually form simple 
eutonic systems , while with systems containing Na3P04 the formation of solid solutions or 
comp lex compounds has o f ten been reported . Solub ility values reported for these systems 
of ten disagree with each other . This is probably due to the chemical complexity of the 
systems and the fact that the analyses are complicated by the high pH values of these 
systems . 

No solid solut ions or complex compounds have been reported as equilibrium solid 
phases for the following systems : 

Na3Po4-NaN02-H20 at 298 K (7 ) ; 

Na
3Po4-NaCl-H20 at 298 and 378 K (8) ; 

Nalo4-N�WOfH20 at 503 K (9 ) ; 

Na3Po4-Na2co3-H2o at 273  and 29 3  K (10) , and 298 K ( 11) .  

The presence of a small amount of NaOH in one study of the last system above (4 ) resulted 
in only a small increase in the concentrat ion of the other salt components . 

Solid solutions have been reported as solid phases for the following systems : 

Na
3Po4-Na2B4

o
7-H20 at 293 K ( 12) ; 

Na
3Po4-NaCl04-H

2
o at 293 K (12) ; 

Na
3Po4-NaF-H20 at 298 K ( 13) .  

Complex compounds that have been reported as solid phases are : 
Na3Po4 • 4 , 5H2o2 in the Na3Po4-u2o2-u2o system at 25 3 K (14 ) ; 
Na3P04 • 4 . 5H202 and Na3P04 · H2o2 in the above system at 2 7 3  K (14 ) ; 
Na3P04 • Cu3 (P04 ) 2 in tlie Na3Po4-cu3 (P04 ) 2-n2o system at 298 and 323 K (15 ) . 

(cont inued next page) 



1 28 Trisod ium Phosphate 

COMPONENTS : EVALUATOR : 

(1) Trisodium phosphate ; Na3Po4 ; [ 7601-54-9 ) 

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

J . Eysseltova 
Charles University 

Prague , Czechoslovakia 

May ,  1985 

CRITI CAL EVALUATION : 

I I I I I I 
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Figure 1 .  Solubility in the Na3Po4-Na2so4-H2o system at 

523 K .  



COMPONENTS : 

(1) Trisodium phosphate ; Na3Po4 ; 
[ 7601-54-9 ] 

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

CRITICAL EVALUATION : (cont ' d)  

Trisod iu m  Phosphate 

EVALUATOR : 

J ,  Eysseltova 
Charles Universi ty 

Prague , Czechoslovakia 

May 1985 

Three groups of systems have been studied in more detail , 

1 29 

1 . The Na3Po4-Na2S04-H20 system , This  system has been s tudied at 523 K (16 )  and at 423 , 
473 , 523  and 5 7 3  K (6 ) . (In the latter paper some data were also reported for the 
Na3P04-Na2S04-Na0H-H2o sys tem . )  The results obtained at 523 K ,  Figure 1 , agree 
reasonably well wi th each other , However , one group reports  a solid phase of 
Na2so4 • 2Na3P04 (6 ) while the other group (16 )  reports  instead two types of phases having 
varying compositions . Additional work is needed to settle this matter , 

2. Abduragimova ,  et al . have studied the following systems at 298 K :  

Na3Po4-NaV03-H20 (17 ) 

Na3Po4-Na2so4-H2o (17 ) 

Na3Po4-NaVD3-Na2so4-H20 (18 ) 

(NaAl02 + NaOH) -Na3Po4-NaV03-H20 (19 ) 

(NaAl02 + Na0H ) -Na3Po4-Na2so4-H20 (19 ) , 

The following solid phases were reported as being present : 

4Na2o , p2o
5

, v2o5 • 30H20 ;  4Na20 • P2o5 • v2o5 • 18H20 ; and 3Al2o3
•4Na2o • P2o5 ° 15H20 .  

However , these data are not considered to be reliable because of many obvious errors in 
the tabular data ,  The errors make it diff icult to interpret the data,  

3 , A group of Armenian authors has studied the following systems :  

Na3Po
4-Na2Sio3-H2o (20 , 21) ; 

Na3Po4-K3Po4-H20 (22) ;  

Na3Po4-Na2Si03-NaOH-H20 (23) ; 

Na3Po4-Na2sio3-Na2co3-H20 (21 ) ; 

+ + 1 1 3-
2-3K , 3Na P04 , 3 /2Si03 -H20 (24 ) , 

Ref . (23) contains only graphical data and in the other papers the data consist of 
limits within which the individual phases exist , rather than precise solubility data , 
The most recent report (21)  maintains that no solid solutions of Na2Si03 and Na3POA are 
formed ,  but does not substantiate this s tatement. Therefore , more work is needed before 
this set of papers can be evaluated , 

The sys tem Na3Po4-CH COCH -H2o has also been s tudied (25 ) , In contrast to the 
NaH2P04-CH3COCH3-H20 and �a2HP�4-CH3COCH3-H20 systems (26 ) ,  no limi ted miscibility has 
been observed . 

(continued next page) 



1 30 Tr isod iu m  Phosphate 

COMPONENTS : EVALUATOR : 
( 1 )  Trisodium phosphate ; Na3Po4 ; 

( 7601-54-9 ] 

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

J, Eysseltova 
Charles University 

Prague , Czechoslovakia 

Hay 1985 

CRITICAL EVALUATION : (cont ' d) 
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Trisodium Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
( 1 )  Trisodium phosphate ;  Na3Po4 ; [ 7 601-54-9 ] Apf el , O . 

(2) Water ; H2o ; [ 7732-18-5 ]  Dissertation , Technical University , 
Darmstadt , lfil, 

VARIABLES: PREPARED BY : 
Temperature and Composition J , Eysseltova 

EXPERIMENTAL VALUES : 

Composition of saturated solutions of Na3Po4 in water . 

P03- Na/04 
Cl 

4 solid 
t./ •c mol/kg sln mass% mol/ kg phase  b 

0 0 . 26 4 . 2 7 0 , 27 A 
2 5  o .  7 5 12 . 31 0 ,8 6  I t  

3 7 0 , 98 1 6 . 08 1 .17 B 
40 1 . 02 1 6 . 74 1 . 23  I t  

44 1,09 1 7 . 8 9  1 . 3 3  I t  

so 1 . 38 22 , 65  1 . 78 B + C C. 

55 1 . 595  26 . 18 2 . 1 6  C 
65 1 .84 3 0 . 20 2 . 64 I t  

70 1 . 9 9  32 . 66  2 , 9 6  I t  

75 2 . 14 3 5 . 1 2  3.30 I t  

Cl These values were calculated by the compiler, 

b The sol id phases are : A • Nalo4 • 12H2o ; B .. Na/04 · 101120 ; C • Nalo4 • 8H2o . 

The octahydrate is said to exist in the reg ion 50 to 7 5 ° C "with great 
probab ility" .  

AUXILIARY INFORMATION 

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

All the experiments were performed in a Nothing g iven ,  
wat er thermostat . The attainment of 
equ ilibrium was checked by repeated analys is 
of the liquid phase . The liqu id phase  was 
separated f rom the solid phase by f iltration 
through a mat of platinum wires, Phosphate 
was precip itated a s  NH4MgP04 • 6H20 and 
weighed as Mg2P20 7 , Sodium was determined 
as Na2S04 after phosphoric acid had been 
removed as lead phosphate , 

ESTIMATED ERROR: 

Nothing g iven. 

REFERENCES : 

1 3 1 



1 32 Trisod ium Phosphate 

COMPONENTS: ORIGINAL MEASUREMENTS : 
(1) Trisodium phosphate; Na3Po4 ; [ 7 601-54-9 )  Schroeder , w . c . ; Berk,  A . A . ; Gabriel , A .  

(2) Water ; H2o ;  [ 7 732-18-5 ) J .  Am .  Chem . Soc . 1937 , 5 9 ,  1783-90 . 

VARIABLES : PREPARED BY: 

Temperature and Composition J .  Eysseltova 

EXPERIMENTAL VALUES : 
Solubility of Na3Po4 in water at 83 to 350° C .  

concn of Na3Po4 

:t.J •c g ( l ) /100 g (2) mass% a mol/kg a t ime/h  b 

83 61 . 1 37 . 93 3 . 72 39 
83 62 .2 38 . 35 3 . 7 9 3 9 

101 78 . 4  43 . 9 5  4 . 78 43 
101 7 6 .8 43 . 44 4 . 68 43 
115 88 . 6 46.98 5 . 40 48 
115 9 0 . 3  47 . 45 5 , 50 48 
115 89 .8 47 . 31 5 . 47 48 
121 93 . 2 48 . 24 5 . 68 8 6  
129 91 . l  4 7 . 67 5 . 55  4 5 
129 89 . 3  47 . 17 5 . 44 45 
139 88 . 2 46 . 85 5 . 37 39 
139 88 . 7 4 7 . 00 5 , 40 39 
139 88 . 8 47 . 03 5 . 41 39 
150 83 . 9 45 . 62 5 .11 16 
150 7 9 . 8  44 . 38 4.8 6  16 
150  83.1 4 5 . 38 5 . 06 44 
150 78 . 9 44 . 10 4 .81 44  
150 82 . 2 45 .12 5,01 44 
150 84 .1 45 . 68 5,12 18 
150 7 8 . 6 44 . 01 4 . 7 9  18 
159  7 6 . 0 43 . 18 4 . 63 66 

(continued 

AUXILIARY INFORMATION 

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

next page) 

Self-constructed high temperature solubility 
bomb with sampler ensuring the sampling at 
the operating temperature . The time of 
equilibration varied from case to case , 
because of the diff iculty in attaining true 
equilibrium . Phosphate determinations were 
made by a colorimetric method using 
aminonaphtholsulfonic acid (1) .  

Merc k  CP Na3P04 • 12Il20 was used. The actual 
phosphate content of this material was 
determined by analysis but the results are 
not given . In some cases the dodecahydrate 
was dried at 120° C to give approximately the 
monohydrate or it was recrystallized at 
250° C to give the anhydrous sal t . 

ESTIMATED ERROR : 

Phosphate determination : the error not 
greater than 1% . 

REFERENCES :  

1 . Fiske , C . H . ; Subbarow , J , T .  

J .  B.lol . Chem. 1E1, 66 ,  3 7 5 . 



Trisod ium Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 )  Trisodium phosphate , t:a3Po4 ; [ 7 601-54-9 ]  Schroed er , W . C . ;  B erk , A , A , ; Gabriel ,  A , 

( 2 ) Wat er ; H2o ; [ 7 732-18-5 )  J , Arn . Chem . Soc . �. 59 ,  1783-90 , 

EXPERIHENTAL VALUES cont ' d :  

Solubility o f  Na3Po4 in wat er a t  83  to 3 50° C ,  

concn of Na3Po4 t./
o c g ( l ) / 100 g ( 2 ) mass% a mol/kg a t ime/h 

169 7 1 . 9  41 , 83 4 . 38 
169 7 0 . 2  4 1 . 24 4 . 28 
18 5  66 . 2  3 9 , 83 4 . 03 
185 65 . 0  3 9 , 39 3 . 9 6 
18 7  63 . 1  38 , 69 3 . 84 
187 62 . 0  3 8 . 2 7 3 . 78 
204 62 . 0  38 . 2 7 3 . 78 
204 60 . 8  3 7 . 81  3 . 70 
214 so . a  33 , 33 3 , 0 5  
214 50 . 8  3 3 , 69 3 . 09 
2 16  48 . 8  3 2 , 8 0  2 . 9 7 
21 6 4 7 . 6  32 , 2 5 2 . 9 0 
225  2 5 , 2  20 , 13 1 .  54 
225  33 . 7  2 5 , 20 2 , 05 
225 27 . 3  21 . 44 1 . 66 
22 5 27 . 8  21 , 7 5 1 . 69 
235  1 7 . 9  15 . 18 1 . 09 
250  8 . 6  7 . 92 0 . 52 
250  8 . 6  7 , 92 0 . 52 
250  8 . 5  7 . 83 0 . 52 
300  2 . 4 2 . 34 0 . 1 5 
3 5 0  0 . 15 0 , 15 0 . 01 

a These values wer e calculat ed by the comp iler . 

b This is the t ime allowed for  equ ilibrat ion . 

4 7 
4 7 
48  
48 
67 
67 
7 1  
7 1  
9 0  
90  
65  
65 
15 
1 5  
18 
18 
1 7  
17  
1 7  
17  
18 
19  

b 

1 33 



1 34 Trisod ium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphate; Na3Po4 ; [ 7601-54-9 ]  Obukhov , A.P ; Mikhailova , M . N .  

( 2 )  Sodium chloride; NaCl ; [ 764 7-14-5 ]  Zh .  P/t..lki , Khim, �. B.  1148-51 ,  

( 3 )  Water; H2o ;  [ 7 7 32-18-5 ] 

VARIABLES: PREPARED BY : 
Two temperatures : 2 5  and l05 ° C J , Eysseltova 

Composition 

EXPERIMENTAL VALUES : 

Composition of saturated solu tions in the 

Na3Po4 
a 

mass % mol % mol/ kg 

13 . 40 l . 67 0 , 94 
9 , 51 l . 15 0 , 65 
7 , 24 0,87 0 , 4 9  
5 . 14 0 , 61 0,35 
4 . 70 0 . 57 0 ,32 
4 . 28 0,53 0 , 30 
3 . 07 0 . 38 0 , 22 
2,32 0 . 29 0.18 
1 . 96 0 , 26 0 , 16 
l . 90 0 , 2 5  0,16 
0 , 9 5  0 . 12 0 , 08 ---- ---- ----

Na3Po4-NaCl-H20 

NaCl 

mass % mol % 

temp . = 25 ° C .  

---- ----
2 , 00 0 , 68 
3 , 4 8  l . 1 7  
6 . 12 2 , 06 
7 . 4 5  2 , 53 

10 , 44 3 , 61 
12 . 50 4 .34 
17 , 05 6.09 
21 . 92 8 . 12 
25,26 9,62 
25 , 76 9 , 75 
26.40 9,94 

system . 

mol/kg 
a 

----
0,39 
0 , 67 
l . 18 
l . 45 
2 . 09 
2 . 53 
3 . 62 
4 . 93 
5 . 93 
6 , 01 
6 . 14 

solid 
phase 

A 

A + C  
C 
I I 

b 

(continued on next page) 

AUXILIARY INFORMATION 

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

Isothermal method using an oil thermostat. Nothing given . 
The mixtures were equilibrated for 2-3 hours 
at 25 ° and for 30 min at 105° C ,  At 105° C 
the samples of saturated solution were 
drawn into glass tubes and allowed to 
sol idify , The tubes were then weighed and 
the samples were washed out and analyzed . 
P2o5 was determined gravimetrically us ing 
the method of Schmitz (no reference is 
g iven) ,  Chloride was determined by the 
Volhard method . The composit ion of the 
solid phases was determined by Schreine-
makers ' method, ESTIMATED ERROR : 

Nothing given . 

REFERENCES : 



Trisodium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

(1) Trisodium phosphate; Ha3Po4 , [ 7 6-54-9 ]  Obukhov , A , P , , Mikhailova M , ?I, 

( 2 ) Sodium chloride; r;acl , ( 7 647-14-5 ] Z it . P/L.i.kl , Kh,im . 193 5 , 8 ,  1148-51. 

( 3 )  Water , n2o , [ 7 7 32-16-5 ] 

EXPERIMENTAL VALUES cont 'd :  

Composition of saturated solutions in the 
lla/0 4 -HaCl-1120 system . 

Na3Po4 NaCl 

mass  % mol % mol/kga 
mass :� mol % mol /kga 

temp , • 105° c .  

49 , 7 , 9 , 78 6 . 01 ---- ---- ----
44 . 50 8 . 33 5 . 11 2 . 56 1.34 0 .83 
43 . 3 5 8 . 03 4 . 93 3 . 15 1 . 63 1 . 01 
39.70 7 . 26 4 . 50 6 . 67 3 . 4 2  2.13 
3 7.33 6 , 67 4 . 13 7 , 7 5  3 , 89 2.41 
3 5 ,  7 5 6 , 29 3 , 8 9  8 . 40  4.15 2,57 
34 , 62 6 , 09 3 , 80 9 , 9 5 4 . 91 3 . 07 
33 , 89 5 . 9 3  3.69 10 . 3 0  5 , 06 3 . 16 
21 . 72 3 . 43 2 . 13 1 6 . 27 7 . 21 4 . 4 9  
14 , 60 2 . 19 1 . 3 6 2 0 . 08 8 . 46 5 , 26 
10 , 78 1 . 57 0 , 98 22 . 23 9 . 12 5 . 68 

3 , 30 0 . 46 0 , 28 2 6 . 51 10 , 3 7 6 . 4 6  
1 . 31 0 , 18 0 , 11 27 . 65 10 , 68 6.66 ----- ---- ---- 28 . 25 10 ,81 6 . 74 

solid 
phase 

" 
" 
, . 
" 
. , 

B + C 
C 
" . ,  
" 
" 
" 
I I 

a These  values were calculated by the compiler . 

b The solid phases are : A " Na3Po4 · 121120 ;  B = ua3Po4 ; C .. NaCl . 

b 

COMMENT :  According to the authors , the most concentrat ed solut ions of 
lla3Po4 did attack the glass of the vessels containing the mixtures , 
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1 36 Trisod ium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphate; Na3Po4 ; ( 7 601-54-9 ] Schro eder , W . C . ; Berk , A . A . ; Gabriel , A . 

(2) Disodium sulfate ;  Na2so4 ; [ 7 7 57-82-6]  J .  Am . Chem . Soc .  1937 , 5 9 ,  1783-90 . 

( 3) Water ; H2o ;  ( 7 732-18-5 ]  

VARIABLES : 

Composition at temperatures of 150° to 
350° c .  

EXPE RIMENTAL VALUES : 

PREPARED BY : 

J. Eysseltova 

Composition of  saturated solutions in the Na3Po4-Na2so4-H2o system.  

Na/04 Na2so4 ll20 

g /lOOg H20 mass%a mol/ kga g/ lOOg H2o mass%a mol/kga mass%a 

temp . = 150° C . 

3 , 1  2 .35 0 . 21 41 . 5 28 . 70 2 . 93 68 . 95 
6 , 1  4 . 5 6 o . 41 40 . 6  27 . 67 2 ,88 67 . 7 6  
9 . 0 6 , 63 0 . 61 39 . 8 26 . 7 5 2 .83 66 , 62 

11 . 9  8.64 a . so  39 . 1 25 .89 2 . 78 65 .47 
15 . 4 10 . 97 1 . 04 38 . 4  24.97 2 . 74 64 . 06 
21 . 4 14 . 7 7 1 . 46 37 . 2  23 . 46 2 . 67 61 . 77 
30 . 5  20 . 14 2 . 08 34 . 6 20 . 96 2 . 50 58 . 90 
40 . 6 25 , 57 2 . 7 7  31 . 2 18 . 16 2 . 27 5 6 .27 
51 . 7 30 . 97 3 . 51 27 .3 15 . 25 2 . 00 53 . 78 
57 . 4  33 . 5 6 3 . 87  24 . 9  13 . 66 1 .82 52 . 78 
60 . 8 35 . 20 4 . 06 21 . 8 11 . 94 1 . 59 52 . 86 
65 . 9  37 .28 4 . 38 20 . 2  10 . 85 1 . 47 51 .86  
70 . 9  39 . 33 4 . 67 1 7 . 7  9 . 38 1 . 29 51 . 29 
69 . 7  39 . 36 4 . 50  13 . 5 7 . 37 0 . 97 53 . 27 
67 . 4 38 . 65  4 . 33 12 . 6 7 . 00 0 . 90 54 . 35 
69 . 4 40 . 08 4 . 35 6 . 6 3 . 7 5 0 . 47 5 6 . 17 
7 0 . 7 41 . 02 4 .36  2 . 9  1 . 67 0 .20 57 . 31 
74 . 9  42 . 58 4 . 60 1 .8 1 . 02 0 . 13 56 .40  
76 . 5 42 . 90 4 . 7 3  3.3 1 .84 0 .23 55 . 27 
80 . 0 44,04 4 . 94 3 . 0  1 . 64 0 . 21 54 .32 
7 9 . 8 44 . 26 4 . 88 0 . 9  a . so 0 . 06  55 . 24 

( cont inued next oall:e) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A self constructed high temperature 
solubility bomb was used .  Sampl es were 
taken at the operating temperatur e .  The 
time allowed for equilibration is not 
specified .  Phosphate determinations were 
made by a colorimetric method using 
aminonaphtholsulfonic acid ( 1 ) , Sulfate 
was determined gravimetrically as Baso4 • 
Care was taken to avoid adsorption of  
phosphate . 

SOURCE AND PURITY OF MATERIALS : 

Merck chemically pure Na3Po4 •12ll20 was 
used . If nec essary , the dodecahydrate was 
dried at 120° C to give  approximately the 
monohydrate or it was recrystallized at 
250° C to give the anhydrous salt . No other 
details are given . 

ESTIMATED ERROR : 

The error in the phosphate determination is 
less than 1% . No other details are given , 

REFERENCES : 

1 .  Fiske , C . H . ; Subbarow ,  J . T .  J .  Biol. 
Chem . 1925 , 66 ,  3 75 . 



Trisodium Phosphate 

COHPONENTS : ORIGINAL MEASUREMENTS :  

( 1 )  Trisodium phosphate; lialo4 ; ( 7 601-54-9 ] Schroeder ,  u . c . ; Berk ,  A . A . ; Gabriel ,  

(2) Disodium sulfate, Na2so4 ; 

( 3 )  Water , n2o , [ 7 732-18-5 ]  

EXPERI!-U:l:TAL VALUCS cont ' d : 

( 7 75 7-82-6 ]  J .  Am.  C ltem . Soc. . 193 7 , 59 , 1783-90 . 

Composit ion of saturated solut ions in the Ualo4 -Na2so4-n2o system. 

Nalo4 

g/lOOg u2o mass%11 mol/kg11 

t emp . 

2 . 9  2.18 0 , 20 
5 , 8  4 , 28 0 , 40 

10 , 0  7 . 18 0 . 69 
15 . 1  1 0 . 50 1 .  05 
22 . 2  14 . 7 9 1 . 57 
17 . 9 12 . 27 1.25 
17 . 8  12.24 1 . 24 
20 , 1  13 . 70 1 . 40 
20 . 5  13 , 93 1 . 43 
19 , 3 13.46 1 . 31 
20 , 3 14 . 10 1 . 38  
22 . 5  15 . 87 1 . 49 
23 . 7  1 6 . 74 1 . 56 
23 . 9  1 6 . 96 1 . 5 6 
26 . 4  18 . 7 5 1 . 71 
28 . 4  20 , 06 1 .83 
29 . 3 20 , 88 1 . 87 
29 , 5 20 , 9 9 1 .88 
3 0 . 9  21.9 6  1 . 96 
3 5 . 4  25 , 16 2 . 2 0  
34 . 6 24.72 2 , 15 
48 . 9  32.41 3 . 01 
5 6 , 0  3 5 . 82 3 .42 

temp . 

2 . 9  2 . 16 0 . 20 
6 , 0 4 . 38  0 . 41 
8 . 1  5 , 82 0 , 56 
8 . 0  5 . 7 6 0 , 55  
8 . 5 6 , 10 0 , 59 

. 9 . 3 6 , 7 0 0 , 64 
8 . 4  6 , 15 0 , 57 
8 . 5 6 . 3 0 0 , 57 
8 . 3 6 , 24 0 , 5 5 
8 , 0  6 , 24 0 , 52 
7 , 6  5 , 99 0 . 4 9  
7 . 8 6 . 32 0 , 4 9 
7 . 6 6 , 29 0 , 48 
7 . 4  6 , 3 0 0 , 4 6  
7 . 6  6 , 52 0 , 47 
7 . 4 6 , 45 0 . 46 
7 .8 6 .8 6 0 . 48 
8 . 8 7 . 83 0 , 54 
8 . 1  7.33 o . 49 
8 , 5 7 , 69 0 , 52 
9 , 5 8 , 60 0 , 58 
8 . 3 7 , 63 0 , 50 
8 . 6 7 , 92 0 , 52 

Na2so4 

g/lOOg n2o mass%11 

= 200° c .  

44 . 6  3 0 . 24 
44 , 9 29 , 79 
45 , 6 2 9 . 3 0 
4 6 . 2 28 , 64 
47 , 2 27 . 86 
4 5.8 27 . 98 
44 . 9 27 . 60 
43 , 6 26 , 63 
43 ,8  26 . 66  
3 7 . C 24 . 06 
3 7 . 3 23 . 67 
29 . 2  19 . 25 
27 . 0 17 . 92 
25 , 4  17 , 01 
21 . 2 14.36 
19 , 5  13 . 18 
16 , 0  11 . 01 
16 . 1  11 , 06 
14 . 2 9 . 7 9  

7 . 6  5 . 3 1 
7 . 6 5 . 34 
3 . 0  1.97 
0 , 5 0 , 32 

• 250 ° C .  

46 . 6  31 .17 
47 . 4 3 0 . 90 
48 , 9  31 . 15 
48 . 5 30 . 9 9 
48 , 5  30 , 89 
45.9 29 , 57 
42 , 7  28 , 26 
38 . S 26 . 34 
3 5 , 6 24 . 74 
27 . 3 20 . 18 
25 , 6 19 . 22 
19 , 9 15 . 58 
16 . 3 13 . 16 
11 . 9  9 , 97  
10 . 7 9 . 04 

!) . 5 7 . 33  
6 , 7  5 .8 5 
4 . 1 3 . 63 
2 . 7 2 . 44 
2 . 2  1 . 9 9 
1 . 1 0 . 99 
0 . 5  0 , 46  

trace ----

. a 
mol/kg 

3 . 15 
3 . 18 
3 , 25 
3 . 31 
3.42 
3 . 3 0 
3 . 23 
3 . 14 
3.1 6 
2 , 71 
2 . 68 
2 . 09 
1 . 93 
1 .81 
1 . 51 
1 , 3 9 
1 . 14 
1 . 14 
1 . 01 
0 , 54 
0 , 54 
0 . 21 
0 , 04 

3 . 29 
3 , 3 6 
3.48 
3 . 45 
3 . 45 
3 , 27 
3 . 03 
2 . 7 5  
2 , 52 
1 . 93 
1 .81 
1 .40  
1 .15 
0 ,84 
0 , 7 5 
0 , 60 
0 . 47 
0 , 29 
0 ,19 
0 , 15 
o . oe 
0.04 
----

H2o 

mass%11 

67 . 58 
65 , 93 
63 , 52 
60 . 85 
5 7.34 
59 . 7 5  
60 . 16 
59 . 67 
59 . 41 
62 . 48 
62 . 23 
64 .88 
65 . 35 
6 6 . 03 
66 , 88 
66 ,  7 6 
68 . 11 
67 . 95 
68 . 25 
69 , 53 
69 . 93 
65 , 61 
63 . 86 

66 . 67 
64 . 72 
63 . 04 
63 . 25 
63 . 01 
63 . 73 
65 , 59 
67 . 3 6 
69 . 02 
7 3 . 58 
74.7 9 
78 . 09 
80 . 55 
83 , 72 
84 . 44 
8 6 . 22 
8 7.28 
88 . 54 
90 . 24 
90 . 32 
90 . 41 
91 . 91 
92 . 08 

A , 

( continued next page) 
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1 38 Trisod ium Phosphate 

COHPONENTS : ORIGINAL HCASU�El1ENTS :  

( 1 )  Trisod ium phosphate; Na3Po4 ; [ 7601-54-9 ) Scbroeder , U , C , ; Berk ,  A , A , ; Gabriel ,  A ,  

( 2 )  Disodium sulfate; Na2so4 ; ( 77 57-82-6 ) J , Am ,  Chem . Soc., 1 93 7 ,  5 9 ,  1783-90, 

( 3 )  Water ; H20 ; [ 7 73 2-18-5 ) 

EXPERUIENTAL VALUES cont ' d :  

g/lOOg H2o mass%a mol /kga g /lOOg H2o mass%a mol/kg
a mass%a 

temp , = 300 ° C , 

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

0 , 14 
0 , 11 
0 . 21 

1 . 60 
3 , 74 
2 , 04 
2 , 3 0 
1 . 66 
1 , 63 
3 . 49 
1 , 84 

0 , 14 
0 , 11 
0 , 21 

0 , 13 
0 , 3 2 
0 , 22  
0 , 17  
0 , 11 
0 , 10 
0 , 2 2 
0 , 12 

0,01 
0 , 01 
0 , 01 

3 0 . 7  
3 6 . 8 
25 . 2 
17 . 8 

6 , 9 
2 , 8 
2 . 4 
1 . 4  

temp . = 3 50 ° C . 

2 . 02 
1 . 01 
0 , 10 

a These values were calculated by the comp iler . 

23 . 13 
2 5 , 97 
19 , 58 
14 . 7 7  

6 . 34 
2 , 68 
2 , 26 
1 . 3 6 

1 . 98 
1 . 00 
0 , 10 

2 . 16  
2 . 60 
1 . 78 
1 . 25 
0 . 48 
0 . 20 
0 . 17  
0 . 10 

0 . 01 
0 . 01 
0 . 01 

7 5 . 27 
7 0 , 28 
7 7  . so 
82 . 93 
91 . 9 9 
95 . 9 6 
94 . 2 5  
96 . 80 

97.88 
98 . 89 
99 . 69 

C0!1MENTS : At 1 50° C the analyses o f  the solu t ions containing 51.7 g Na3Po
4 

per 
100 g H2o and greater are said to be not cons is tent enough to be plotted with 
the other data . At 200° C Na2so4 · 2Na3Po4 and Na2so4 • sNa3Po4 are supposed to 
ex ist as the equilibrium solid phases . At 250° C only tfie f irs t  compound is 
ment ioned . 



Tr isodium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  
( 1) Tr isodium phosphate ; Na3Po4 ; [ 7 601-54-9 ] 

Korf ,  D .M. ;  Balyasnaya , A . M . 
(2) Disodium c arbonate ;  Na2co3 ; [ 497-19-8 ] 

(3) Water ; H2o ; [ 7732-18-5 ]  
Zh . P/t.lkt. Kfwn . .!fil , 1 4 ,  4 75-7 . 

VARIABLES: PREPARED BY: 

Compos it ion at 25° C .  J .  Eysseltov; 

EXPERIMENTAL VALUES : 

concn of Nalo4 concn of Na2co3 

mass % mol % mol /kg Cl mass  % mol % mol/kg 

13 . 4 16 . 71 0 . 94 ---- ---- ----
8 . 95 11 .20 0 . 63 4 . 91 9 . 52 0 . 54 
7.48 9.55 0 . 54 8.65 17 . 10 0.9 7  
7 . 12 9 . 25 0 . 53 11 .25 22 . 68 1 .30 
6 . 78 9 . 14 0 . 53 14 , 91 31.00 1 .80 
6.40 9 . 05 0 , 52 19 , 30 42.10 2 . 45 
6.34 8 . 93 0 . 52 19 .32 42 , 00 2 .45  
5.82 8.10 0 . 4 7 19 . 00 4 0 . 90  2 . 38 
4 . 73 5 .9 0  0 .38 20 . 03 42 .80  2 . 51 
3.93 5.41 0 .32 20 . 50 44.60 2 . 5 6  
1 . 87 2.55 0.15 21.00 44 . 3  2 , 57 ---- ---- ---- 22 . 75 4 7 . 5  2 . 78 

Cl The mol/ kg H20 values were c alculated by the compiler, 

b 
The solid phases are : A =  Na3Po4 • 12H20 ; B = Na2co3 · 10H2o . 

AUXILIARY INFORMATION 

solid 
Cl phase 

A " 
I t 

" 
" 

A + B 
A +  B 

B 
I t  

" 
I t  

" 

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

b 

The isothermal method with the use of a 
thermostat . Na3P04 , Na2C03 and NaOH were 
determined s imult aneously by an acido-basic 
tit ration (1) , The P2o5 cont ent was al so 
checked gravimetr ically . The compos ition 
of the solid phases was determined micro
scopically and al so by Schreinemakers ' 
method .  

The Na3P04 · 12H20 containing 1 .80  % NaOH 
was crystallized three times before use . 
No detail s  are given about the Na2C03 . 

ESTIMATED ERROR: 

The temperature deviation was less than 
± 0 , 2  K . 

REFERENCES: 

1. Smith , J.H . J . Soc . Ch�n . I nd . 1917 , 
36 , 415 .  
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1 40 Trisod iu m  Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1 )  Trisodium phosphate ;  Na3Po4 ; ( 7 601-54-9 ] Ravich , M. I . ; Yastrebova , L . F .  

(2) Disodium sul fate ; Na2so4 ; [ 7 7 57-82-6 ) Zh . Neo�g . Kfum . 1958 , 3 ,  27 71-80 

(3) Water ; n2o ; [ 7 732-18-5 ) 

VARIABLES: PREPARED BY: 

Composition at 250° C . J . Eysseltova 

EXPERIMENTAL VALUES : 
Composition of saturat ed solutions in the Na3Po4-Na2so4-n

2o syst em  at 250° C . 

Naoi solid phase b 
Nalo4 Na

2
so4 Na3Po4 lla2so4 

Na2HP04 

mass% mol/kga mass% mol/ kga mass% mass% mass% mass% 

7 . 8  0 . 52 ---- ---- 1 . 1 89 . 7 ---- 10 . 3  
7 . 6 Q . 52 3 . 0  0 . 24 0 . 06 86 . 9  12 . 1 1 . 0 
7 . 5  0 . 52 5 . 3  o . 43 ---- 85 . 0  15 . Q ----
7 . 3  Q . 52 8 . 0  0 . 66 ---- 82.8 17.2 ----
7 . 6 0 . 5 5  7 . 8 0 . 65 ---- 82 . 7 17 . 3  ----
6.8 0 . 48 7 . 0 0 . 57 ---- 7 9 . 2  20 . 8 ----
6 . 8  0.48 6 . 9  0 . 56 ---- 7 7 . 6 22.4 ----
7 . 3  0 . 52 7.9 0 . 66 ---- 7 6 . 2 23 . 8  ----
6 . 7 a . so 12 . 1  1 . 05 ---- 7 5 . 2 24 .8  ----
5 . 7 0 . 43 14 . 1  1.24 ---- 74 . 9  25.1 ----
6 . 3  o . s1 18 . 2  1 . 70 ---- 73 . 1 26 . 9 ----
5 . 6 o . 4 5  19 . 4 1 . 82 ---- 71 . 3 28 . 7 ----
5 . 9 0.51 23 . 6 2 . 36  ---- 68 . 9  31 . 1  ----
5 . 2 Q . 4 7  26 . 9  2 . 7 9 ---- 58 . 8 41 .2 ----
5 . 6  0 . 52 28 . 4 3 . 03 ---- 55 . 4 44 . 6  ----
5 . 5 0 . 52 30 . 4 3 . 34 ---- 51 . 6 48 . 4 ----
5 . 4  o . s1 30 . 4 3 . 33 ---- 20 . 1  7 9 . 9  ----
3.3 0 . 30 30 . 5  3 . 24 ---- 1.0 9 9 . 0 ----
1 . 6  0 . 14 30 . 9 3 . 22 ---- 0 100 ----

a The mol/kg n2o values were calculat ed by the compiler . 

b These products  were produced by hydrolysis . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The pho sphates and the NaOH produced by 
hydrolysis reactions were determined by 
t itration with acid . The determination o f  
pho sphates was done gravimetrically as  
Mg2P207 . Sulfates were determined gravi
metrically as Baso4 af t er removing the 
pho sphates as iron phosphate . The composi
tion o f  the solid phases was determined 
from the composit ion o f  the phase complex 
and that of the corresponding saturated 
solu tion . Correc tions were made for  water 
of evaporation . 

SOURCE AND PURITY OF MATERIALS : 

The Na2S04 was chemically pure . Solutions 
of Na3P04 were prepared from twic e 
recrystallized Na2HP04 and approximat ely 
50% solution o f  chemically pure NaOH . 

ESTIMATED ERROR: 
Temperature was constant to within ± 0 . 5  K . 
The error in the solid phase composition was 
less than ± 0 . 6% . No o ther details arc 
g iven . 
REFERENCES :  



Trisodi u m  Phosphate 

COMPONENTS : 

( 1) Tr isodium phosphat e ;  Na3Po4 ; [ 7 601-54-9 ]  

( 2 )  Hydrogen peroxide; H2o2 ; [ 77 22-84-1 )  

(3) Water ;  H2o ; [ 7 732-18-5 )  

VARIABLES : 

Composition at -20 ° and 0° C ,  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Ukraintseva , E.A, 

I zv .  Sib , Otd . Aka.d. Na.u.k SSSR, Sett .  Klum, 
1961, 3, 14-24 . 

PREPARED BY : 

J ,  Eysseltov, 

Composition of saturated solut ions in the Na3Po4-u2o2-H20 system . 

Na3Po4 H202 

mass% mol/kga 
mass% mol/kg

a 
sol id b 
phase 

temp , = -2 0° c .  

13 , 1 1 .32  2 6 . 6  12 . 9 7  60 .3 A 
13 , 1 1 .34 27 . 5  13.61 59 . 4 I I  

10 , 8  1 . 10 29 , 7 14 . 67 59 , 5 I I  

10,4 1,07 30 , 4  15,09 59 , 2 t i  

7 , 5 0 . 86 39 ,3  21 . 71 53 , 2  I I  

8 . 1 0 , 8 5 34 , 0 1 7 , 26 57 , 9  I I 

6 . 7 0 . 83 44 . 0 26,23 4 9 .3 I I  

9 , 3 1 .33 48 . 2  33 .34 42 . 5  " 
9 , 3 1 . 67 5 6 , 9  49 . 48 33 . 8  B 
9 , 3 1 . 93 60 . 1 58.30 30 , 3  t i 

12,3 3 . 45 6 6 , 0 89,4 0 21 . 7 t i 

temp , • o •c .  

5 , 1 0 .33 0 0 94 . 9  
3 . 7  0 . 24 1 . 5 o . 4 6 94 . 8  t i  

4 . 3 0 . 28 3 . 6  1 . 15 92 . 1  1 1  

5.3 0.36 5 , 3 1 .  74  89 . 4 t i  

4 , 9 0 . 33 5 , 4 1 . 7 7  89,7 C + D 
3 , 6 0 . 24 6 , 9 2 , 27  89,5 D 

(cont inued next page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The duration of the experiments is g iven as 
3 to 14 hours and more ,  The compiler 
supposes that this is the t ime of equili
brat ion under isothermal condit ions .  The 
hydrogen peroxide content was determined by 
t itrat ion with permanganat e . The phosphate 
content was determined grav imetrically as 
Mg2P207 . The composit ion of the sol id 
phas es was determined by the Schreinemakers ' 
method . 

AMO-K 

SOURCE AND PURITY OF MATERIALS :  

The hydrogen peroxide was chemically pure 
and free of stab ilizers . No other 
information is g iven . 

ESTIMATED ERROR: 

No details are  given . 

REFERENCES : 

1 4 1 



1 42 Trisod ium Phosphate 

COMPONENTS :  ORIGINAL MEASURE!IENTS :  

Ukraintseva , E . A .  (1 ) Trisodium phosphate ,  Na3Po4 ; [ 7 601-54-9 ) 

( 2 )  Hydrogen peroxid e; Hz°2 , [ 7 7 22-84-1 )  

( 3 ) Wat er ; 1120 ; [ 7732-18-5 )  

Z zv . S.lb . Otd . Akad . Nau.Ii SSSR,  Seit .  Kh,im . 
1961 , 3 , 14-24 . 

EXPERI!IENTAL VALUES cont ' d :  

lla/04 

mass% mol/ kga. 

4 . 9 
7 . 3  

10 . 9  
11 . 5 

9 . 4 
15 . 4 
17 . 6  
1 6 . 7 
15 . 5 
1 6 . 0  
16 . 1 
1 6 . 8  
16 . 4 
14 . 9 
11 . 6 
11 . 7 
11 . 8 
10 . 2 
10 . 2 
10 . 3 

9 . 7  
11.9 
11 . 1 

9 . 7 
9 . 7 
9 . 6 
9 . 6 

12 . 1  

0 . 3 5  
0 . 58 
0 . 91 
0 . 99  
0 . 80 
1 . 66 
1 . 92 
1 . 80 
1 . 66 
1 . 72 
1 . 73 
1 . 85 
1 .80 
1 . 63 
1 . 22 
1 . 2 6  
1 . 2 9  
1 . 16 
1 . 17 
1 . 2 6 
1 . 16  
1 . 51 
1 . 55 
1 . 32 
1 . 48  
1 . 50 
1 . 50 
3 . 1 5 

Hz°2 

mass% mol/kga. 

t emp = o• c .  
10 . 7 
15 . 4 
16 . 5 
17 . 9  
1 9 . 2 
28 . 0 
26 . 7 
2 6 . 7 
27 . 5 
27 . 3  
27 . 3 
27 . 8 
28 . 1  
2 9 . 4 
30 . 6 
31 . 6 
3 2 . 4 
3 6 . 3 
3 6 . 7 
3 9 . 9 
3 9 . 2 
40 . 2 
4 5 . 2 
45 . 7  
50 . 5 
51 . 4 
51 .  5 
64 . 5 

3 . 7 3 
5 . 8 6 
6 . 68 
7 . 4 5  
7 . 90 

14 . 54 
14 . 09 
13 . 87 
14 . 18 
14 . 1 5 
14 . 18 
14 . 7 5 
14 . 88 
1 5 . 52 
15 . 56  
1 6 . 38 
17 . 07 
19 . 94 
2 0 . 32 
23 . 55 
22 . 55  
24 . 67 
3 0 . 4 0 
30 . 12 
37 . 3 0 
38 . 74 
38 . 92 
81 . 02 

84 . 4 
7 7  . 3  
7 2 . 6 
7 0 . 6 
71 . 4 
56 . 6 
55 . 7 
56 . 6 
57 . o  
56 . 7  
56 . 6 
55 . 4 
55 . 5 
55 . 7  
57 . 8 
5 6 . 7 
55 . 8  
53 . 5 
53 . 1 
4 9 . 8 
51 . 1 
4 7 . 9  
43 . 7  
44 . 6 
3 9 . 8 
3 9 . 0  
3 8 . 9 
23 . 4 

solid b phase 

D 
I I  

, ,  

A +  D 
A + D 
A + D 

A 
I I 

I I 

I I  

I I  

I I  

I I 

I I  

I I  

I I  

I I  

I I  

I I  

I I  

B 
I I  

I I 

I I  

I I  

. ,  

a. These values were calculated by the compiler . 

b 
The !o�id ph�ses a:e :  � � Na3P�.,. · 4 . 5n2o2 ; B = the solid d ecomposes ; 

C Na/04 121120 , D - l,a/04 11202 • 



Tr isodi u m  Phosphate 

COMPONENTS : 

(1) Trisodium phosphate; Na3Po4 ; [ 7601-54-9 ]  

(2) D isodium silicate; Na2Si03 ; [ 6834-92-0] 

( 3) Water ; H20 ; [ 7732-18-5] 

VARIABLES : 

Composition at O and 25° C, 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Babayan , G . G . ; Sayamyan , E . A . ; Darbinyan , 
G .M .  

Altm . Khim. Zh.  1970 ,  2 3 1 986-9 , 

PREPARED BY : 

J, Eysseltova 

Solubility isotherms at O and 25° C are presented only in graphical form. 

The following data are reported in the text: 

Nalo4 Na
2Si03 

t/ ° C mass% mass% 

0 0-0. 78 9 , 83-10. 6  Na2s 103 ' 9H20 

0 "from 1 . 04"  10.7-11 . 13 sol id solutions 

0 2 , 39-9 , 2  8 .  7 5-1 . 04 Na3Po4
•12H20 

25 0-1 . 02 22 . 2-22 , 3  Na2Si03
, 9u2o 

25 1 . 1-3 . 68 23 . 1-13 . 45 sol id solutions 

25 4 . 67-11 .8 1 .44-10 , 02 Nalo4
• 12Hz° 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 
The isothermal method was used with equ il i
brium being attained in 3 days . Si02 was 
determined grav imetrically by prec ipitation 
as n2Sio3 and decomposition at l000° C. 
Phosphate was precipitated with anunonium 
rnolybdate. The phosphomolybdate was dis
solved in alkal i hydroxide and the excess 
hydroxide was titrated acidimetr ically . 
The composition of the sol id phases was 
determined by Schreinemakers ' method but no 
data are reported . 

SOURCE AND PURITY OF MATERIALS : 
The sodium phosphate was chemically pure 
and the sodium metasilicate was reagent 
grade . The extent of hydration is not 
specified , 

ESTIMATED ERROR: 

No information is g iven . 

REFERENCES : 

1 43 



144 Trisod ium Phosphate 

COMPONENTS : 
( 1) Trisodium phosphate; Na3Po4 ; [ 7601-54-9 ) 

(2) Sodium vanadate; NaV03 ; ( 13718-23-8 ] 

(3) Water ; H2o ;  [ 7 732-18-5 ) 

VARIABLES :  
Composit ion at 25° C .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Abduragimova , R .A. ;  Rza-Zade, P.F. 

1.&.&led.  Obl .  Neo1tg . F.lz . KhJm. 1971 , 
179-85. 

PREPARED BY : 
J, Eysseltova' 

Composition of saturated solutions in the Na3Po4-Navo3-H2o system at 25° C. 

Na/04 NaV03 

mass% mol/kga mass% mol/ k/ solid phase 

12 .30 0.85 
b ---- ---- Na3P04 b ---- ---- 17 . 40 1. 73 Na VO 

11.0 0 . 76 0 . 40 0 . 04 Na3Po 4 1: 
12d2o 

8.15 o.ss  1 . 98 0. 18 
7 . 38 a . so 2.81 Q . 26 " 
5 . 41 0 . 36  4 . 43 o . 4o " 
4 .39 0 , 30  5 . 93 0.54 " 
3.85 0 . 26 7.60 0 . 7 0  " 
3 . 80 0.26 9 . 12 0 . 86 " 
4 . 18 o.30 10 . 45 1.00 " 
s.21 0.38 12 . 05 1 . 19 Na3P04 • 12H20 + 4Na20 · P20A · V20 s ·30H20 
4.48 0.33 12.26 1 . 21 4Ua20 •P2o5 ,:v2o5 " 30  2o 
3 . 23 0.24 13 . 68 1.35 
2 . 40 0. 17 13 .81  1 .35 " 
1 . 26 0 . 09 15.40 1 . 52 " 
1 . 25 0,09 16 . 82 1 . 68 I I  

1 . 03 0,08 17.01 1 . 70 4Na20 • P2o5
•v2o5

•30H2
0 + Navo3 • zH2o 

a The mol/ kg n2o values were calculated by  the compiler . 

The extent of hydration is ignored . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The isothermal method was used but no 
experimental details are given, The vessel1 
were molybdenum vessels , probably made from 
molybdenum glass . The determination of 
alkali metals was made  by using o . S  mol 
dm-3 HCl. The V and P content were 
determined photocolorimetrically . No 
details are given. 

SOURCE AND PURITY OF MATERIALS : 

Chemically pure Na3P04 • l2B20 and 
NaV03 • 21120 were recrystallized before use . 

ESTIMATED ERROR: 

No information is given. 

REFERENCES :  



Trisod iu m  Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphate; Na3Po4 ; [ 7 601-54-9 ] 

(2) Disodium sulfate; Na2so4 ; [ 7 7 5 7-82-6 ]  

(3) Water ; H2o;  [ 7 732-18-5 ] 

Abdurag imova , R , A , ; Rza-Zade ,  P . F . 

IM.led . Obl . Neang .  F.i.z. Klum. 1971 ,  
17 9-85. 

VARIABLES: PREPARED BY : 

Composition at 25 ° C .  J , Eysseltova' 

EXPERIMENTAL VALUES : 
Composition of saturated solutions in the Na2so4-Na3Po4�H2o system at 25 °C . 

Na2so4 Na/04 
mass% mol /kg'l mass% mol/kg

a 
solid phase 

21 . 88 1 . 9 7 
b ---- ---- Na2so4b ---- ---- 12 , 2780 0 ,85 Na3P04 

20 , 7 500 1 .89 2 ,1023 0,17 Na2so4 · 10H
P

O + Na3Po4 • 12H2o 
19 , 4120 1 . 73 1 . 78 60 0 . 14 Na3 o4 ' l2H2o 
19 ,3920 1 .  73 1.7 97 0  0 .14 
15 , 6640 1 . 34 2 , 1920 0 .16 
15 , 6 600 1 . 34 2 , 2730 0 , 17 
13 , 5800 1 . 14 2,6500 0 , 19 
13,567 9  1 . 14 2 , 6190 0 ,19 
10 , 2530 0 , 84 3 .8140 0 , 27 
10 , 29 60 0 .84 3.7 990  0 . 21 

7,4310 0 , 60 5 .1920 0 .36 
7 ,3830 0 , 60 5 , 2710 0 ,37 
4,4920 0 .36 6 . 9 630 o .48 
4 , 4318 0 ,35 7 , 0250 0 ,48 
1 . 5130 0 .12 11.2200 0 , 78 
1 . 4570  0 , 12 10 . 672 o . 74 " ---- ---- 10 . 613 0,72 I I  

a The mol /kg H2o values were calculated by the compiler , 
b 

The extent of hydration was apparently ignored (compiler) . 

AUXILIARY INFORMATION 

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

1 45 

The isothermal method was used but no 
details are given , Molybdenum vessels were 
used . The alkali metal content was de
termined using 0 , 5  mol dm-3 HCl .  Sulfate 
was determined gravimetrically as BaSO� , 
Phosphate was determined colorimetricaily . 

Both salts were of chemically pure grade 
and were recrystallized before being used . 

ESTIMATED ERROR : 

No details are given , 

REFERENCES : 



1 46 Trisodi u m Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS :  

(l ) Trisodium phosphate ;  Na3Po4 ; [ 7 601-54-9 ) Babayan , G , G , ; Darbinyan , G . M . 

(2) Sodium perchlorate ; NaCl04 ; [ 7601-89-0 ) /Vim , Khim . Zh ,  1972 ,  2 5 ,  482-7 . 

( 3) Water ; H2o , [ 7 732-18-5 ] 

VARIABLES : PREPARED BY : 
Composition at 20 ° C . J , Eysseltova 

EXPERIMENTAL VALUES : 

Composition of saturated s9lutions in the 
Na3Po4-NaCl04-H2o system at 20° C , 

Na3Po4 NaCl04 }120 

mass % mol/kg a mass % mol/ kg a mass % a solid phase 

0 , 3 9  0 , 06 58 , 40 11 . 58 41 . 21 NaCl04 · H20 
0 , 40 0 , 05 52 , 80 9 . 21 46 . 80 solid solution 
0 , 47 0 , 06 47 , 70 7 . 52 51 .83 I I  I I  

2 , 14 0 , 23 41 . 60 6 , 04 56 , 26 I I  I I  

1 . 80 0 .19 41.35 5 , 94 5 6 ,85 I I  I I 

2 , 54 0 , 25 35 . 87 4 . 76 61 . 59 I I  I I  

2 , 90 0 , 28 34.70 4 . 54 62 . 40 I I  I I 

3 , 20 0 , 27 26 , 00 3 , 00 7 0 . 80 Na3Po 4;
1
12H2o 

4 . 80 0 , 40 21 .80 2 . 42 7 3 . 40 
12 . 46 0 , 9 7 9 , 80 1 . 03 7 7 , 74 I I 

18 . 42 1.45 4 . 48 0 , 47 7 7 , 10 I I  

14 . 46 1 . 14 8 ,20 0 .86 7 7 . 34 I I  

23 . 90 1 , 95 l . 60 0 . 18 74 , 50 I I 

a The mass % of  H20 and the mol /kg H2o values were calculated by the compiler , 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE :  
The isothermal method was used with 5 to 7 
days being allowed for equil ibrat ion . The 
phosphate content was determined with the 
use o f  ammonium molybdate. The perchlorate 
content was determined gravimetrically but 
no further details are g iven , The compos i
tion of the sol id phases was determined by 
the Schreinemakers ' method , 

SOURCE AND PURITY OF MATERIALS : 
The Na3Po4 was reagent grade and the 
NaCl04 is described as pure . 

ESTIMATED ERROR: 
No information is g iven , 

REFERENCES :  



Trisod iu m  Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Tr isodium phosphate ;  Na3Po4 ; [ 7 601-54- 9 ]  Babayan , G . G . ; Darb inyan , G . M. 

(2) Disodium tetraborate; Na2B4o7 ; [ 1330- Aron . Khim. Zh,  J:21!, 2 5 , 482-7 , 
43-4 ] 

(3) Water ;  H20 ; ( 7 732-18-5 ]  

VARIABLES : PREPARED BY : 

Composition at 20° C . J , Eysseltova 

EXPERIMENTAL VALUES : 
Compo s it ion of  saturated solutions in the 

Na/04-Na2B4o7-n2o system at 20° C .  

Na3Po4 
Na2B4o7 ll20 

mass % mol/kg a mass % mol/kg a mass % a solid phase 

2 . 46  0 . 16 4 .80 0.2 6  92.74 Na2B4o7 · 10H20 
3 . 10 0.20 4 , 30 0 , 23 92 . 60 1 1  

3 . 09 0 . 20 4.49 0 . 24 92 . 42 1 1  

4 . 27 o.28 4 . 50 0 . 24 91.23 I I  

5 . 09 0 . 34 3 . 90 0 . 21 91.01 solid solution 
5 , 34 0,36 3 , 7 7  0 . 21 9 0 . 89 t i  t i  

5 , 83 0 , 39 3 . 57 0 , 20 9 0 . 60 I I  I I  

6.28 o.42 3 . 37 0 . 18 90 . 35 I I t i  

7 . 3 9 0 . 50 3 . 40 o.19 89.21 I I  t i  

7.82  0 . 53 3.39 0 . 19 88.79  I I  I 

8.18 0 . 5 6  3.21 0 .18 88 . 61 1 1  

8 . 81 0 . 61 3.30 0,19 87 . 89 I I  

9 , 34 0,65 3.15 0 , 18 87.51 II  

10 , 00 o . 7 0  3 , 17 0 , 18 86 .83 ti 

11 , 7 5 0 . 84 3.24 0 , 19  85.01 II 

10 . 95 0 , 7 7  2 . 92 0 , 17 86 . 13 I I  

11 . 68 0.83 2 . 60 0 , 1 5  8 5 . 72 I I  

15 , 20 1 . 12 2 , 30 0.14 82 . 50 Na/o4 ;1
12n2o 

16 . 7 5 1 . 2 6  2 , 70 0 , 17 80.55  
16 .80  1 . 26 1 . 84 0 . 11 81 .36  I I  

a These values were calculated by the compiler . 

AUXILIARY INFORMATION 

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

The isothermal method was used with 5-7 days 
being allowed for equilibrat ion , Pho sphate 
content was determined by the use of  ammon
ium molybdate, The t etraborat e  content was 
determined titrimetrically (no other details 
are given) , The compo sition of the solid 
phases was determined by the Schreine
makers ' method. 

The sodium phosphate and sodium 
t etraborate were reagent grade materials . 

ESTIMATED ERROR: 
No information is given . 

REFERENCES : 

1 47 



1 48 Trisod ium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphate, Na3Po4 ; [ 7 601-54-9 ] Druzhinin , I . G . ; Tusheva , L . A .  

(2) Copper phosphate; Cu3 (P04 ) 2 ; [30981-48-7  1 V Kh ' Kh ' T kh z zv . uzov, un. un. e no , 121!!., 1 7, 
( 3) Water ; H20 ; [ 7 732-18-5 ] 

!513-6 .  

VARIABLES : PREPARED BY : 

Composition at 25 and 50° C .  J ,  Eysseltova 

EXPERIMENTAL VALUES : 
Composition of saturated solutions in 

Na
3
Po4-cu3 (Po4 ) 2-H2o system . 

Cu3(P04 ) 2 Na3Po4 

mass% mol/kga mass% mol/ kga 

temp, = 25° c .  
0,067 0,0018 ---- ----
0 , 062 0. 0017 3 . 93 0,25 
0 , 054 0,0015 6,05 0,39 
0 , 038 0, 0011 9 . 01 0,60 
0,029 0, 0009 13 . 41 0 . 94 ---- ---- 13 .42  0.94 

temp . = 50° c .  
0 . 21 0,0055 ---- ----
0,20 0,0054 4 . 02 0,25 
0,19 0, 0054 7 . 48 0 . 49  
0 , 19 0,0054 7 . 49  0,49 
0 , 07 0,0024 22 . 71 1 . 7 9 
0,07 0 . 0024 22,71 1 . 79 
0 .07 0,0024 22 , 71 1 .  7 9  ---- ---- 22 , 71 1 .  7 9  

a The mol/kg H2o values were calculated by the compiler . 

the 

solid phase b 

A 
A +  B 

B " 
B + C 

C 

A " 
" 
B 
I t  

B + D 
D " 

b 
The solid phases are: A = Cu3 (P04) 2 ; B = Na3Po4

, cu3 (P04 ) 2 ; C = Na3Po4 · 12H20 ;  

D = Na3Po4 • 10H2o . 

COMMENT: At 50° C solid phase B hydrolyzes to CuO in the region where it crystallizes 
out . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

The isothermal method was used. Solid 
sodium phosphate was added to saturated 
solutions of copper phosphate and the 
mixtures were equ il ibrated for 8-10 hours . 
The copper content was determined as CuO . 
The phosphate content was determined 
colorimetrically and the sodium content was 
determined as sodium z inc uranyl acetate 
af ter separation with the aid of an ion 
exchanger, 

SOURCE AND PURITY OF MATERIALS : 

Both the phosphates were of reagent grade 
quality . 

ESTIMATED ERROR : 

The temperature was held constant to 
within ±  0 . 1  K ,  

REFERENCES : 



Trisodium Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 )  Trisodium phosphate; Na3Po4 ; [ 7 601-54-9 ] Manvelyan ,  M . G. ;  Gals tyan , V . D . ; 

(2)  Tripotassium pho sphate ;  K P04
; [ 7 7 78-53- Voskanyan . S . S .  

2 )  3 Aron. Khim . Zh .  197 4 , 2 6 ,  810 . 

( 3) Water ; a2o ;  [ 7 732-18-5 ] 

VARIABLES: PREPARED BY : 

Compo sition at 20° C .  J ,  Eysscltova 

EXPERIMENTAL VALUES : 

The only information g iven is the l imiting concentrations for the exis tence of 
ind ividual solid phases :  

0-26 . 85 mass% K3Po4 in l iqu id phase--Na3Po4 · 12a2o crystal liz e s 

31 . 53-47-63 mass% K3Po4 in liquid phase--solid solu tions 

from 49 . 40 mass% K3Po4 in l iquid phase--K3Po4 • 7H2o crystal lizes 

AUXILIARY INFORMATION 

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

The isothermal method was u sed .  The liquid No information is given . 
phases were analyzed for Na2o ,  K2o and 
P2o 5 (1) . 

ESTIMATED ERROR: 

No information is given . 

REFERENCES : 

1 .  Manvelyan , M . G . ; Gal s tyan , V . D . ; 
Voskanyan , S.S . V1N1T1 2323-74 
Dep . • 1 9 74 . 

1 49 



1 50 Trisodiu m  Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
(1) Trisodium phosphate ; Na3Po4 ; [7 601-54- 9 )  Procenko , P . I . ; Ivleva ,  T . I . ; Rubleva , V . V . ; 

Berdyukova , V . A . ;  Edush , T . V .  
(2) Sodium nitrite; NaN02 ; [ 7632-00-0 ] 

(3 )  Water ; H2o ;  ( 7732-18-5 )  

VARIABLES : 

Composition at 25° C . 

EXPERIME�TAL VALUES : 

Zh.  P!Uki., Khim. 1975 ,  4 8 , 1055-9 ,  

PREPARED BY : 

J .  Eysseltova 

Composition of saturated solut ions in the NaN02-Na/04-H20 system at 25" C .  

concn of  NaN02 concn of Na/04 solid 
mass % mol/1000 mol H2o mol/kg 

a. 
mass % mol/1000 mol H2o mol/kg 

a. 
phase 

b 

---- ---------- ---- 12 . 24 15 . 3 000 0 . 85 A 
4 . 10 12 . 24 0 . 68 8 . 53 1 0 .  7130 0 . 60 " 

11 . 90 37 . 43 2 . 08 5 . 08 6 . 7 500 0 . 38 " 
25 , 49 91 . 58 5 , 09 1 . 90 2 . 87 57  0,16 " 
36 , 92 15 6.31 8 . 68 1.46 2 . 59 91 0 . 14 
44,15 20 6 . 20 11 . 46 0 , 71 1 ,3 955 0,08 A + B 
44 . 30 207 . 49 11 . 53 o .  75 1 . 4867 0 . 08 A + B 
44 . 55 210 . 65 11 . 7 0 0 , 28 0 . 557 0  0 . 03 B 
45 . 7 6 220 , 33 12 . 24 ---- ------ ---- f l  

a These values were calculated by the compiler . 

b The solid phases are : A • Na3Po4 • 12H2o ; B a  NaNo2 • 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

Isothermal method with the use of a water 
thermos ta t . About 10-12 hours were allowed 
for equilibration . Nitrite content was 
determined iodometrically . Phosphate 
content was determined gravimetrically by 
weighing as Mg2P2o7 . The composit ion of the 
solid phases was determined by Schreine
makers ' method. 

SOURCE AND PURITY OF MATERIALS : 
NaN02 was recrystallized and had a purity 
of 99,92% .  Na3P04 • 12H2o was recrystallized 
to g ive a purity of  99 . 54% (calculated as 
anhydrous salt) .  

ESTIMATED ERROR : 

The temperature was  controlled to within 
O . lK . 

REFERENCES : 



Trisod ium Phosphate 1 51 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1)  Trisodium phosphat e ;  Na3Po4 ; ( 7 601-54-9 ] 

(2) D isodium tungstate; Na2wo4 ; [13472-45-2] 

( 3 )  Water; H20 ; ( 7732-18-5 )  

Urusova , M.A . ; Balyashko , V . M. ; Rakova ,  N . N. ; 
Zel ikman, A , N . ; Yevdokimova , G , V . 

VARIABLES : 

One temperature: 230° C 
Composition 

EXPERIMENTAL VALUES : 

Zh ,  NeoJtg . Kh<m, J:21i, 2 0 ,  2585-6 .  

PREPARED BY : 
J . Eysseltova 

Compos ition of saturat ed solutions of the Na3Po4-Na2wo4-H2o system at 230° C .  

concn of Na2wo4 concn of Nalo4 concn of H2o 

mass % mol/kg a % mol/kg a mass % a solid phase mass 

---- ---- 18 . 9  1.42 81 . 1  Na3Po4 ---- ---- 19 . 3  1 . 4 6  80 . 7  I t 

5.6 0 , 24 15 . 6  1.21 78 . 8  " 
8.2 0 , 3 6  15 . 0 1 . 20 7 6 . 8 " 

10.6 0,47 13 . 3  1 . 06  7 6 . 1  " 
16.5 0 , 79 12 . 1  1.03 71 . 4  " 
22,4 1.14 10 . 6  0,96 67.0 I I 

30 , 2  1 . 7 0 9.4 0.9 5  60 . 4  " 
34 . 9  2 , 05  7 . 1  0 . 74 58 . 0  " 
37 . 5  2 . 32 7.6 0 .84 54 . 9 " 
44 . 3  3 , 05 6.3 o .  78 4 9 . 4  Nalo4 � Na2wo4 44 . 7 3 , 14 6 .8 0 . 85  48 . 5  
44 . 3  3 . 04 6 , 2  0 . 7 6 49 . 5  I I  

4 5 . 1  3 . 07 4 , 9  0 , 60 so . a  Na2�o4 4 5 .  7 3,07 3 , 6  0 . 43 50.7 
4 6,9 3 , 01 ---- ---- 53 . 1  I t  

a These values were calculated by the compiler .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Isothermal method , self-constructed 
apparatus and sampling devic e ,  
Analyses : phosphorus was determined as 
Mg2P 207 in presence of 3 g l imonic acid per 
1 g W03 ; tungstat e was determined grav i
metrically as wo3 af t er removing of the 
phosphates . 

SOURCE AND PURITY OF MATERIALS : 

Na2W04 and Na3P04 were prepared by drying 
of unspecified hydrates at 1so-2oo•c and 
250-300° C respect ively . 

ESTIMATED ERROR : 

Nothing given . 

REFERENCES : 



1 52 Trisod ium Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1) Trisodium phosphate; Na3Po4 ; ( 7 601-54- 9 ]  Gyunashyan , A , P , 

( 2) Disodium carbonate; Na2co3 ; [ 49 7-19-8]  

( 3) Water ; H2o ; [ 7 7 32-18-5 ]  

Altm .  Kfi.im . z h ;  1979 , 3 2 ,  868-73 . 

VARIABLES :  PREPARED BY : 

Composition at 0 ° and 20° C .  J .  Eysseltova 

EXPERIMENTAL VALUES : 

Solubility isotherms at 0° and 20 ° C are given only in graphical form ,  

The following numerical values are g iven only f o r  solutions saturated 
with Na3Po4

• 12H2o and Na2co3 · 10H2o simultaneously . 

Cl 

concn of Na3Po4 

:t.t • c  mass % mol/ kg 
Cl 

0 2 , 60 0 . 17 

20 6 . 35 0 , 49 

The mol /kg H2o values were 

concn of Naf03 concn of H20 

mass %  mol /kg Cl mass % 

5 ,  7 0  0 , 59 91 . 7 0  

14 . 30 1 . 70 7 9 . 35 

calculated by the compiler . 

AUXILIARY INFORMATION 

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

Nothing is specified,  Nothing is  specified . 

ESTIMATED ERROR: 

Nothing is given . 

REFERENCES : 



Trisod i u m  Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Trisodium phosphate; Na3Po4 ; ( 7 601-54-9 ] Gyunashyan ,  A . P. 

(2) Disodium silicate; Na2sio3 ; [ 6834-92-0] Nim, Khim, Zh, 197 9 , 32 , 868-73 , 

(3) Water; H20 ; [ 7732-18-5 )  

VARIABLES : PRE PARED BY : 

Composition at 20° C ,  J. Eyssel tov! 

EXPERIMENTAL VALUES : 

The solubility isotherm for the Na2S i03
-Na

3
Po4-H2o system at 20° C 

is g iven in graphical form, The composition of the solution in 

equil ibrium with Na2Sio3 • 9H2o and Na3Po4 · 12H2o simultaneously is  

specified as  16,80 mass% Na2Si03 (1 , 7 5 mol/kg--compiler) and 

4.7 5  mass% Na3Po4 ( 0 .37  mol/kg--compiler) . 

AUXILIARY INFORMATION 

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

No details are given ,  No information is given , 

ESTIMATED  ERROR : 

No information is given . 

REFERENCES : 

1 53 



1 54 Trisod iu m Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) Trisodium phosphate ; Na3Po4 ; ( 7601-54-9 ] 

(2) Sodium fluoride; NaF ; ( 7681-49-4 ] 

Roslyakova , O , N , ; Petrov ,  M , R , ; Zhikharev , 
M . I . 

Zh.  Neo�g . Khim. 1979 , 2 4 ,  206-8 . 

(3) Water ; H20; ( 7 732-18-5 ] 

VARIABLES :  PREPARED BY : 

Composition at 25 ° C. J .  Eysseltov� 

EXPERIMENTAL VALUES :  
Compos ition of saturated solutions in the Na3Po4-NaF-H2o system at 25 ° C , 

NaF Na3Po4 H2o 

mass% mol/kga mass% mol /kga mass% 

3 , 7 7  0 , 93 ---- ---- 96 , 23 
2 , 4 5  0 , 60 0 , 25 0 . 02 97,30 
2 , 04 a . so 0 , 49 0 . 03 97 . 4 7  
1 .  7 7  o . 43 0 , 82 o . os 97 , 41  
1 . 54 0 , 38 1 . 43 0 , 09 97 . 03 
1 . 41 0, 35 1. 55 0 . 10 97 . 04 
1 . 18 0 , 29 1 . 84 0 , 12 96 , 98  
0, 96  0 , 24 2 , 29 0 . 14 96 , 7 5  
a . so 0 , 20 2 , 7 9 0 , 18 9 6 . 41 
0 , 67 0 , 16 2 . 96 0 , 19 96 . 37 
0 , 52 0 , 13 3 . 65 0 , 23 95 . 83 
0 , 41 0 , 10 4. 49 0 ,29 9 5 . 10 
0,34 0 , 09 5 . 21 Q . 34 94 . 25 
0 , 26 0 , 06 5 , 91 0 . 38 93 . 83 
0. 21 0 , 05 7 , 00 0 , 4 6 92 , 7 9 
0 . 20 o . os 9 , 05 0 . 61 90 , 7 5 
0 , 18 o . os 9 , 32 0. 63 90, 50 
0 . 10 0 , 03 10 , 00 0 , 68 89 , 90 
0 , 05 0. 01 10 , 62 0 , 72 89 . 33 ---- ---- 12. 38 0 , 8 6  87 . 62 

a These values were calculated by the comp iler . 

d/ kg m -3 

1 . 03 5 
1 . 037 
1 . 039 
1 . 041 
1 . 04 5  
1 . 044 
1 . 04 5  
1 . 04 5  
1 . 04 6  
1 . 048 
1 . 052 
1 . 057 
1 . 063 
1 . 070  
1 . 078 
1 . 103 
1 . 106 
1 . 116 
1 . 122 
1 . 152 

I 2 -1 
V m S 

1 .108 
1 . 109 
1 . 122 
1 . 130 
1 . 138 
1 . 135 
1 . 138 
1 .138 
1 . 140 
1 .152 
1 . 168 
1 . 17 5  
1 . 190 
1 .231 
1 . 316 
1 . 458 
1 . 519 
1 . 581 
1 . 617 
1 . 911 

solidb 
phase 

A 
I I  

I I  

I I  

A +  B 
B 
I I  

I I  

B + C 
C 
I I  

II 

b 
The solid phases are: A =  NaF ; B = solid solution ;  C = Na3Po4 (probably 

�T n nn , 1 'JU (\_ , , i n - \  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS :  
The isothermal method was used . Equili- No information is given .  
bration required 8 to 10  hours. Fluoride 
content was determined colorimetrically ( 1 ) , 
after distillation as H2SiF6 . The phosphate 
content was determined color imetrically with 
ammonium molybdate and reduction of the 
complex formed with ascorbic acid . The 
composition of the solid phases was 
determined microscopically and with the use 
of the Schreinemakers ' method . 

ESTIMATED ERROR : 
Nothing is stated . 

REFERENCJ::S : 
1 . Kukisheva , T , N , ; Sinicyna , E . S . ;  

Ef imova , N.S . Zh . Anal. Khim. 1971 ,  
2 6 , 954 . 



Trisodium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Tr isodium phosphate; Na3Po4 ; [ 7 601-54-9 ] Schroeder , W . C. ;  Berk,  A.A . ; Gabriel ,  A .  

(2) Sodium hydroxide; NaOH ; [ 1310-73-2 }  J .  Am ,  Chem . Soc, 193 7 , 5 9 ,  1783-90. 

( 3 )  D isodium sulfate; Na2so4; [ 7 7 5 7-82- 6 )  

(4)  Water ,  H2o ,  [ 7 7 32-18-5 )  

VARIABLES : PRE PARED BY: 

Composition and t emperature . J ,  Eysseltovl 

EXPERIMENTAL VALUES : 

Composit ion of saturated solut ions in the Na2so4-Na3Po4-Na011-H20 system .  

NaOll 
a b b w mass% mol/kg 

7 , 8 5 . 59 1 . 95 
7 . 9  5 . 55 1.98 
8 , 0 5 . 53 2 , 00 
7 , 6  5 , 07 1 . 9 0  

19 , l  13 , 84 4 , 78 
1 9 , 8  13 . 98 4 , 95 
1 9 , 5  13 . 53 4.88 
19 , 8  13 , 39  4 . 9 5 

8 , 1 5 , 50 2 , 02 
8 , 0  5 , 3 3  2 , 00 
8 . 1  5 , 3 6  2 . 02 
7 . 9  5 , 22 1.98 
8.1 5 , 3 5  2.02 
8 , 2  5 . 60  2 , 05 
8 , 4  6.14 2 , 10 
8 , 4  6.47 2 , 10 
8 , 4  6 . 84 2 , 10 

Na3Po4 
wa mass% b mol/kg b 

temp .  = 1 50° C 

3 . 0  2 . 15 0 , 18 
6 , 0  4 . 22 0 . 3 6  
8 , 6  5.94 0 , 52 

14.7 9 , 80 0 , 9 0  
2 , 9 2 , 10 0.18 
5 , 9  4 . 17 0 , 3 6  
8 , 7  6 , 04 0 , 53 

12.2 8.25 0 ,  74 

temp. = 250° C 

1 . 5 1 , 02 0 , 09 
3 , 0  2 , 00 0 , 18 
3 . 7  2 . 45 0 . 22 
3 . 8 2 . 51 0 , 23 
3 . 8 2 , 51 0 , 23 
4 , 0  2 , 73 0 . 24 
3 . 5 2 , 5 6 0 , 21 
3 . 4 2.62 0 , 21 
3.3 2.69  0 , 20 

28.7  20 . 57 
28.4 1 9 . 9 6  
28.1 19 , 42 
27 , 7  18 .45  
16.0 11 , 59 
15 , 9  11 . 29 
15 . 9  11 . 03 
1 5.9 10 . 7 5 

37 , 7  25 , 59 
3 9 , 1  26 , 05 
3 9.3 26 , 01 
3 9 , 5  26 . 12 
3 9 .4 26 , 04 
34.1 23 , 31 
25 . 0 18.26 
18 , 0  13.87 
11.0 8.96 

b mol/kg 

2.02 
2 . 00 
1 . 98 
1 . 9 5  
1.13 
1.12 
1.12 
1.12 

2 , 65 
2 ,  7 5  
2 . 7 7  
2.78 
2 . 7 7  
2 , 40 
1 . 7 6  
1 . 2 7  
0 , 7 7  

7 1.68 
7 0 . 27 
69 . 11 
66 , 67 
72 , 4 6  
7 0 . 62 
69 , 40 
67 .61 

67 , 8 9  
66 , 62 
66 . 18 
6 6 , 14 
6 6 , 09 
68 . 3 5  
7 3 , 05 
7 7  , 04 
81, 50 

1 55 

( continued next na11:e) 

AUXILIARY INFO RMATION 

METHOD/APPARATUS /PROCEDURE: 
A high t emperature bomb was used , The 
samples were withdrawn at the operat ing 
temperature. The t ime allowed for equili
brat ion is not g iven , Phosphat e  determina
t ions were made colorimetrically using 
aminonaphtholsulfonic acid (1 ) . Hydroxide 
content was determined by t itrat ion t o  the 
methyl red end point (2 equ ivalents/mo! o f  
phosphate present were deducted) , Sulfate 
was determined gravimetrically as Baso4 • 

SOURCE AND PURITY OF MATERIALS : 
Merck chemically pure Na3P04 • 12H2o was 
used ,  The ac tual phosphate  content of this 
material was determined by analysis but the 
results are not reported. If necessary , 
the dodecahydrate  was dried at 120° C to give 
approximat ely the monohydrate ,  o r  it was 
recrystallized at 250° C to g ive the 
anhydrous sal t , No o ther informat ion is 
g iven . 

ESTIMATED ERROR:  

The error in the phosphate determinat ion is 
less than 1% ,  No o ther details are given . 

REFERENCES :  

1 .  Fiske, C.H . ; Subbarow , J . T .  J ,  ai.ol . 
Chem . 1925 , 6 6 ,  3 7 5 . 



1 56 Trisod ium Phosp hate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1) Tr isod ium phosphate ;  Na3Po4 ; [ 7 601-54-9 ] Schroed er , i1 . c . ; Berk ,  A . A . ; Gabriel , A . 

(2) Sodium hydroxide , NaOH ; [ 1310-73-2] J. Arn . Chem . Soc. . 193 7 , 5 9 ,  1783-9 0 .  

( 3 )  Disod ium sulfate ;  Na2so4 , [ 7 7 57 -82-6 ]  

( 4 )  Water , u2o ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

Composition o f  saturated solut ions in the llaiO 4-NalO 4-NaOH-H2o system . 

a w 

8 . 3  
8 . 4  

2 0 . 0 
19 . 8  
20 . 0  
20 . 6 
20.s 
20 . 7  
20 . 6 

8 . Q  
8 . Q  
8 . Q  
8 . Q  
8.Q 
8 . 4  
8.Q 

21 . 0 
21 . 0  
21 . 0 
21.0 
21 . 3  
21.0 
21 . 0 
21 . 0 
21 . 0  
21 . 0  

NaOII 

mass% 

7 . 3 1  
7 . 40 

12 . 8 6  
12 . 74 
12 . 93 
13 . 7 9  
14.52 
1 5 . 4 0  
15 . 98  

6.17 
6 . 1 7 
6 . 23 
6 . 55 
7 . 02 
7 . 4 6  
7 . 26 

11 . 8 5  
11 . 7 3  
11 . 71 
11.84 
12 . 52 
13 . 60 
14 . 72 
1 5 . 61 
1 6 . 63 
17 . 06 

b b mol/kg 

2 . 08 
2 . 10 
s . oo 
4 . 95 
5 . 00 
5 . 15 
5.12 
5 . 17  
5 . 1 5 

2.00 
2 . 00 
2 . 00 
2 . 00 
2 . 00 
2 . 10 
2 . 00 
5 . 25 
5 . 25 
5 . 25 
5 . 25 
5.3 3 
5 . 25 
5 . 25 
5 . 2 5 
5 . 2 5  
5.25 

a w 

2 . 7  
4 . 9  
2.7 
2 . 8  
2 . 9  
2 . 7  
2 . 7  
2 . 7 
2 . 7  

0 . 6 
0 . 6  
Q . 4  
0.4 
0 . 3  
0 . 3  
0 . 3  
1.9 
2.6 
2 . 7 
3 . 1  
2 . 2  
1 .  8 
1 . 4  
1 . 2  
1.0 
1 . 4 

Nalo4 
b mass% 

t emp. 
2 . 38 
4 . 32 
1 .  7 4  
1 . 80 
1 . 87 
1 . 81 
1.91 
2 . 01 
2 . 09 

b mo l/ kg 

= 250° C 
0 . 16  
0 . 3 0 
0 . 16 
0 . 1 7 
0 . 18 
0 . 16 
0 . 1 6 
0 . 16 
0 . 16 

t emp .  = 3 50 ° C 

0 . 4 6  
0 . 4 6  
0.31 
0.33 
0 . 26 
Q . 27 
Q . 27 
1 . 07 
1 . 4 5  
1 .  s o  
1 .  7 5  
1.29 
1 . 1 6 
0.98 
Q . 89 
0 . 7 9 
1 . 14 

0 . 04 
0 . 04 
0 . 02 
0 . 02 
0 . 02 
0 . 02 
0 . 02 
0 . 12 
Q . 16 
0 . 16 
0 . 19 
0.13 
0.11  
0 . 08 
0 . 07 
Q . 06 
0 . 08 

a This concentrat ion is expressed as g/lOOg H2o .  

b These values were calculated by the comp iler. 

a w 

2 . 6  
0 . 2  

32 . 8  
32 . 8  
31 . 8 c. 26 . 1  
18 . 0 
11. Q

C 5 . 6 

2 . 29 
0 . 18 

21 . 09 
21.11 
20 . 56 
1 7 . 4 7  
12 . 7 5 

8 . 17 
4 . 34 

1 6 . 20 
1 6 . 20 
1 5 . 58 
11 . 29  

s . oo 
3 . 4 6  
1 . 7 2  

30 . 64 
3 0 . 95 
31 . 0l 
30 . 04 
27 . 4 0 
20 . 4 7  
14 . 22 

9 . i4 
3 . 4 0  
0 . 57  

b mol/kg 

0 . 18 
0 . 01 
2 . 3 1 
2 . 3 1  
2 . 24 
1 . 84 
1 . 2 7 
0 . 78 
0 . 39 

1 . 48 
1 . 48 
1 . 4 1  
0 . 9 7 
0 . 40 
0 . 27 
0 . 13 
3 . 82  
3 . 90 
3 . 91 
3 . 7 5  
3 . 28 
2 . 22 
1 . 43 
0 . 8 6 
C . 3 0 
o . os 

88 . 03 
88 . 10 
64 . 31 
64 . 3 5  
6 4  . 64 
66 . 93 
7 0 . 82 
7 4 . 40 
7 7  . 58 

7 7 . 1 6  
7 7 . 1 6 
7 7  . 88 
81 . 83 
87.72 
88 . 8 1  
90 . 74 
56 . 4 3  
55 . 8 6 
55 . 7 7  
5 6 . 3 7 
58 . 7 9 
64 . 7 7  
7 0 . 0!.l 
7 4 . 3 5  
7 9 . 18 
81 . 23 

c. These values were calculated by the authors from the initial conc entrat ions . 



Tr isod iu m  Phosphate 1 57 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphate; Na3Po4 ; [ 7601-54-9 ] Kobe ,  K . A . ; Leipper , A . 

(2) Disodium carbonate; Na2co3 ; [ 49 7-19-8 ] z ,.J E Ch 1940 3 � 198 203 '""' · ng . em. --• , ,  - • 
( 3 ) Sodium hydroxide;  NaOH; [ 1310-73-2 ) 

(4)  Water; H20 , [ 7732-18-5 ] 

VARIABLES : 
Temperature , ratio of Na�Po4 /Na2co3 at a 
fixed ratio of Na3Po4 /NaOH • 7 /I , 

EXPERIMENTAL VALUES : 

PREPARED BY :  
J ,  Eysseltovii' 

Composition of saturated solutions in £he, 
Na3Po4 • 1/ 7NaOH-Na2co3-H20 system . 

concn of Na3P04 • 1/ 7Na011 

t/ ° C g/kg b mass  %c mol/kgc 

concn of Naf03 solid d phase g/kg b mass % c mol/kgc 

-2 . 48 
-2 . 10 
-1 . 21 

0 

25 

1 . 8  
o . o  
4 . 2 

4 , 58 
2 , 58 
o . oo 

11 . 9  
10 . 7 

9 , 30 
8 , 05 
7 , 01 
5 , 7 9  
3 . 44 
o . oo 

40 20, 8 
15 . 1 
11 . 6 
11.l 
o . o  

1 . 68 
o . o 
4 . 03 

4 . 38 
2 ,37 
o . oo 

10 . 63 
9 . 36 
8 . 00 
6 , 65 
5 , 54 
4 . 33 
2 , 61 
o . oo 

17 . 22 
11 . 60 

7 , 91 
7 , 20 
o . o 

0 . 10 
0 , 0 
0 , 27 

0 , 27 
0 ,15 
0, 00 

0 , 7 0  
0, 63 
0 , 55 
0 , 47 
0 ,41 
0 , 34  
0 , 20 
0 , 00 

1 . 22 
0 , 89 
0 , 68 
0 , 65 
9 . 0 

5.5 
6 . 1 
o . o  

o . oo 
6 . 43 
6 , 93 

o . oo 
3 . 60 
6 , 96 

13 . 0  
19 . 4  
28 . 0 
28 . 5  
29 . 4 

o . oo 
15 . 1  
3 5 . 0 
4 3 . 1 
49 . 2 

5.12 
5 , 7 5 
o . o  

0 , 00 
5 , 90 
6 .48 

o . oo 
3.15 
5 , 99 

10.74 
15 , 35 
20 , 93 
21 , 60 
22.72 

o . oo 
11 . 60 
23 ,87 
27 , 95 
32 , 98 

0,52 
0 , 58 
o . o 

o . oo 
0 , 61 
6 . 65 

o . oo 
0 .34 
0 . 66 
1 .23 
1 . 83 
2 , 64 
2 , 69 
2 . 7 7  

A + B 
B 
A 

A 
A + B 

B 

A 
I I  

I I 

" 
I I 

A + B 
B " 

0 , 00 A 
1 . 42 " 
3 . 3 0  

" 

4 , 07 A +  C 
4 , 64 C 

(continued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The isothermal method was used ,  Samples 
were withdrawn through a coarse filter 
paper into a weighed 10 ml p ipet ,  weighed ,  
diluted and analyzed ac id imetrically (1) . 
The cryohydric points of the system were 
found by adding the solid salts to ice and 
measuring the temperature with a Beclanann 
thermometer ,  When a constant minimum value 
was reached , samples were withdrawn and 
analyzed . 

AMO-L 

SOURCE AND PURITY OF MATERIALS : 

Baker 's sodium phosphate was used . 
Analysis showed it had a constant 
composition of Na3Po4 • 1/ 7Na0H .  The Na2co3 
was Baker ' s anhydrous . For determinations 
at 0 ° and 25 ° C the decahydrate was 
prepared. 

ESTIMATED ERROR : 
The temperature regulation was : O ± 0 . 05° C ; 
25 ± 0 . 05° C ; 40 ± 0 . 1° C ;  60 ± 0 . 1° c ;  
80 ± 0 . 3° C ; 100 ± 0 . 3 ° C .  N o  other details 
are given . 

REFERENCES :  
1, Smith , J , H , J . Soc . Ch�n . I nd .  1917 ,  

36 ,  415 .  



1 58 Trisod ium Phosphate 

COMPONENTS :  ORIGl?lAL MEASUREMENTS : 

(1) Trisodium phosphate ; Na3Po4 ; [ 7 601-54-9 ] Kobe ,  K , A , , Leipp er , A ,  

(2) Disodium carbonate ;  lla2co3 ; [ 497-19-8 ]  1 d E Ch  1940 32  198 203 n • ng . em . __ , , - • 
( 3 )  Sodium hydroxide ;  NaOH , [ 1310-73-2 ] 

( 4) Water , H20 , [ 7 7 32-18-5 ] 

EXPERHIEHTAL VALUES cont ' d .  

Composition of saturated solutions in E_he 
lla/04

• 1 / 7NaOH-Na2co3-1-12o system , 

concn of lla/04 • 1/7UaOH concn of Naf03 

.t; • c  b mass % c. mol/ kgc. b %c. mol/kgc. 
solid d g /kg g /kg mass phase 

60 41 . 8 29 , 48 2 , 4 6  o . o  o . o  o . o  A 
3 6 , 6  24 . 78 2 . 1 5 11.1 7 , 52 1 . 0 5  , ,  
3 1 . 0  20 . 06 1 . 82 23 . 5  1 5 . 21 2 . 22 , ,  
28 . 0 1 7 . 59 1 . 65 31 . 2  19 . 60 2 . 94 A + C 
11 . 4  7 . 53 0 , 6 7 40 . 0  26 . 42 3 , 7 7 C 

o . o o . o  o . o 4 6 . 3  31 . 65 4 . 3 7  I I  

80 63 . 8  38 , 95 3 , 7 6  o . o  o . o  o . o  A 
52 , 3  3 0 , 3 5  3.08 20 . 0  11 . 61 1 . 8 9 A + C 

o . o  o . o  o . o  4 5 . 1  31 . 08 4 . 25 C 

100 90 . 0  4 7 . 3 6 5 , 3 0 o . o  o . o  o . o  A 
88 . 0 44 . 24 5 , 18 10 . 9  5 . 48 1 . 03 A +  C 
67.1 3 6 , 3 7  3 , 9 5 1 7 . 4  9 . 4 3  1.64 C 
62 , 1  34 . 3 5  3 , 6 6  18 . 7  10 . 34 1 .  7 6  I I  

3 9 . 0 23 . 4 0  2 , 3 0 27 . 7  16 , 62 2 . 61 I I  

23 , 0  14 . 54 1 . 3 5  3 5 . 2  22 . 25 3 . 3 2  I I  

o.o o . o o . o 44 . 8  3 0 . 94 4 . 23 I !  

a. For more information on the phosphat e component see the C ritical Evaluation . 

b This is an obvious error . Accord ing to the compiler it should b e  g / 100 g 1-120. 
C. 

These values were calculated by the compiler on the assumption given in footnote  

ci The solid phases are :  A = lla3PO
l.i 

( the NaOH and 1-120 cont ent are not specified ) ; 
B • Na2co3 • 1 0H2o ,  C • Na2co3 • 1-12o .  

b .  



COMPONENTS: 

Trisodium  Phosphate 

ORIGINAL MEASUREMENTS: 
Abduragimova , R , A , ;  Rza-Zade , P . F . ; 

Abduragimov , A . A .  

1 59 

( 1 )  Trisodium phosphate;  Na3P04 , [ 7601-54-9 ] 
(2) Sodium aluminate ; NaAl02 ; [ 1302-42-7 ] 

(3)  Sodium vanadate; NaV03 ; [ 13718-23-8 ] 

( 4 )  Sodium hydroxide; NaOH ; [ 1310-73-2]  

Vo kl. Aka.d .  Nauk. AzeJLb . SSR .!211 , 'l.7 , 41-5 , 

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

VARIABLES: 
Composition at 25 ° C and one rat io of 
NaAl02/NaOH • 1 ,  

EXPE RIMENTAL VALUES : 

PREPARED BY: 
J ,  Eysseltov, 

Composit ion of saturated solutions in the 
(NaAl02 + NaOH) -Navo3-Na3Po4-H

2o system at 25° C. 

NaAl02 + NaOH NaV03 Nal04 H20 

mass% mol /kg b mass% mol/kg b 
mass% mol/kg b mass% 

---- ---- 17 .42  1 . 73 ---- ---- 82 . 58 ---- ---- ---- ---- 12 . 30 0 . 85 87.7 0 
---- ---- 12 . 05 1.19 5 . 21 0 ,38 82 . 7 4  
---- ---- 17.00 1 . 72 1 . 92 0 . 14 81 . 08 
32.64 4 . 09 1.99 0.25 ---- ---- 65 . 37 
29.60 3.4 5 ---- ---- 0 , 66 0 . 06 69 , 74 
42 . 17 6,00 0 . 22 0 . 03 ---- ---- 57.61 
40.7 7 5 , 69 0 , 4 9  0 . 07 ---- ---- 58 . 74 
4 6 . 48 7.16 ---- ---- 0 . 26 0 . 03 53.26 
42 . 11 6 . 00 ---- ---- 0.36 0 . 04 57 .53 
40.09 5.54 0 , 29 0 . 04 0 . 26 0 . 03 59.36 
34 . 27 4 . 32 0 , 44 0 . 06 0 . 18 0 . 02 65 . 11 
30 . 13 3 . 58 0 , 59 0.07 0.21 0 . 02 69.07 ---- ---- 12 . 49 1.23 4 .35 0 ,32 83.16 ---- ---- 16 , 0l l.59 l .31 0 . 10 82 . 68 
---- ---- l . 00 0.09 9 . 03 0 . 61 89.9 7 ---- ---- 4 . 43 0 . 40  5.41 0 .36 9 0.16 
---- ---- 10 . 82 1.05 4.40  0 . 32 84 . 78 

l . 98 0 . 20 13 . 61 l . 35 1 . 49 O.ll 82 . 92 
21.36 2 . 27 1.18 0.12 0.19 0 . 01 7 7 . 27 
15 .44 1 . 55  2 . 40 0.24 0.26 0 , 02 81 , 90 

b sol id 
a phase 

A 
B 

B + C 
A +  C 
A + D  
B + E 

I I  

D + E 
I I  

I I 

I I  

I I  

C 
I I  

B 
I I  

I I  

A + C + F 
A + F 

I I  

(continued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
The isothermal method was u sed with No information is given . 
metallic vessel s  having mechanical st irrers , 
The time for equil ibration was 155 hours . 
Saturated solu t ions were sampled by filtra-
t ion and analyzed for Na2o , Al2o3 , V205 and 
P2o5 by volumetric , gravimetric , photo-
colorimetric and nephelometric methods . The 
composition of the solid phase was 
determined by Schreinemakers ' method . 

ESTIMATED ERROR: 

Nothing is stated . 

REFERENCES : 



1 60 Trisodi u m  Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphat e ;  Na3Po4 ; [ 7 601-54-9 ] 

( 2 )  Sodium aluminate ;  NaAl02 ; [1302-42-7 ] 

( 3) Sodium vanadat e ;  NaV03 ; [ 13718-23-8 ] 

(4 ) Sodium hydroxid e ;  NaOH ; [1310-73-2] 

ABdurag imova , R . A . ; Rza-Zad e ,  P . F . ; 
Abdurag imov , A . A . 

Vok.l.  Akad . Na.uk Azen.b . SSR l971 , 'l. 7 ,  41-5. 

( 5 ) Water ;  n2o ;  [ 7732-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Composition of saturated solut ions in the 
(NaAl02 + NaOH) -NaV03-Na3Po4-n2o system at 25 ° C . 

NaAl02 + NaOH Navo3 Na3Po4 H2o 

mass% mol/ kg b mass% mol/ kg b mass% mol/ kg b mass% 

0 . 84 0 . 00 9 . 20 0 .88 4 . 16 0 .29 85 .80 
0 . 29 0 . 02 0.19 0 . 02 7 .34 o .48 9 2 , 18 

23 . 18 2 . 51 0.83 0 . 09 0 .27 0 . 02 7 5 . 72 
19 . 93 2 . 06 0 . 61 0 . 06 0 , 22 0 . 02 7 9 , 24 
13 . 04 1 . 24 0 . 14 0.01 0 .41 0 , 03 8 6 .41 
1 . 81 0 . 17 10 . 61 1 . 01 1 . 09 0 . 08 86 . 49 
1.01 0 . 09 8 .25 o .  7 7  2 . 60 0 . 18 88 . 14 
0 . 93 0 . 09 7 . 00 0 . 65 4 . 09 0 . 28 87 . 98 
0 . 63 0 . 06 1 . 51 0 . 09 5 . 49 0 .36 9 2 . 37 

b solid a. 
phase 

B + F 
I I  

E + F + B 
B + F 

I I 

C + F 
I I  

B + C 
I I  

a. The solid phases are : A = NaVo3 · 2n2o ; B = Na3Po4 • 12H20 ; C a  4Na2o • p2o5 •v2o5 •30H20 ; 
D = A12o3

• 2Na20 • lOH20 ;  E = A12o3
, 2 . 5Na2o ·l4H20 ; F = 3A12o3 • 4Na2o · p2o5 •15H2o . 

b 
These values were calculated by the compiler . 



COMPONENTS : 

Trisodiu m Phosphate 

ORIGINAL MEASUREMENTS : 

Abdurag imova , R,A , ; Rza-Zade , P . F . ;  
Abduragimov , A . A ,  

1 6 1 

(1) Tr isodium phosphate ; Na3Po4 ; [ 7 601-54-9 ) 

(2) Sodium aluminate ; NaAl02 ; ( 1302-42-7 ] 

(3) Sodium hydroxide ; NaOH ;  [ 1310-73-2]  Vok.l . Akad. Na.u.k Aze1tb. SSR lfil , 27 ,  41-5. 

(4) Disodium sulfa te ; Na2so4 ; [ 77 57-82-6 ) 

(5 )  Water ; 1120 ; [ 7732-18-5 ) 

VARIABLES: 

Composition at 25° C and one ratio of 
NaAl02/NaOH • 1 ,  

EXPERIMENTAL VALUES : 

PREPARED BY : 

J ,  Eysseltovii 

Composition of saturated solutions in 
NaAl02-NaOH-Na

2
so

4-Na3Po
4

-H20 system at 

NaAl02 + NaOH Na2so4 Nalo4 

mass% mol / kg b mass% mol/kg b 
mass% mol / kg 

---- ---- 21 . 90 1.97 ---- -------- ---- ---- ---- 12 .30 a . a s 
21 . 15 2 , 43 7 . 4 6  o .74 ---- ------- ---- 20,75 1 .89 2 . 10 0 , 16 
50, 13 8 , 29 0, 29 0, 04 ---- ----
47, 72 7,54 0,39 0 , 05 ---- ----
4 6, 4 8  7 . 15 ---- ---- 0, 25 0, 03 
42 . 11 6,00 ---- ---- 0 . 36 0 , 04 
---- ---- 19 . 41 1 .73 1 .  78 0 . 14 
---- ---- 16, 01 1 .37 1 . 7 9  0 . 13 ---- ---- 8 , 29 0.67 4.42 0,31 ---- ---- 1 . 51 0, 12 11.22 0, 78 
1 .85 0, 18 12 . 34 1 . 02 0 , 81 0,06 

32. 16 3 , 9 6  0,92 0 . 10 0 .38 0 . 03 
0, 74 0, 07 Q . 39 0 , 03 7.86 0,52 

28.34 3 . 33 1 . 65 0 . 17 0,28 0 . 02 
26 . 23 2,98 1 . 28 0.12 0 .30 0, 02 
4 6 . 00 7 , 08 0, 44 0, 06 0, 26 0 . 03 
42, 62 6, 20 0, 63 0,08 0, 43 0, 05 
37, 92 5, 14 1.01 0, 12 0 , 55 0, 06 

the 
2s•c .  

H20 
solid a. b b 

mass% phase 

78 . 10 A 
87 . 70 B 
71 ,39 A +  C 
77 . 15 B + D 
49,58 C 
51 .89 I I  

53 .27 E 
57 , 53 I I  

78 .81 B 
82.20 f l  

87 , 29 II  

87 , 27 I I  

85 . 00 A +  B + F 
6 6 . 54 C + E + F 
91.01 B + F 
69 . 73 A +  C + F 
72, 19 B + E + F 
53 . 30 E + C 
56 , 32 I I  

60,52 II 

( continued next page) 

AUXILIARY INFORMATION 

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

The isothermal method was used with metallic No details are given, 
vessels having a mechanical stirrer, The 
time for equ ilibration was 155  hours . 
Saturated solutions were sampled by filtra-
tion and analyzed for Na2o , A12o3 , and P205 
by volumetr ic ,  gravimetric , photocolori-
metric and nephelometric methods , The 
composition of the solid phases was de-
termined by Schreinemakers '  method, 

ESTIMATED ERROR: 
No informat ion is given . 

REFERENCES : 



1 62 Tri sod ium Phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS :  

(1) Tr isodium phosphate ;  Na3Po4 ; ( 7 601-54-9 ] 

(2) Sodium aluminate ; NaAl02; [ 1302-42-7 ] 

( 3 )  Sodium hydroxide; NaOH ; ( 1310-73-2 ]  

Abdurag imova , R . A . ; Rza-Zade ,  P.F . ; 
Abduragimov , A .A .  

Vokl .  Aka.d .  Na.uk Aze1t.b .  SSR 197 1 ,  2 7 ,  41-5 . 

(4) Disod ium sulfate ;  Na2so4 ; [ 7 7 57-82-6 ]  

( 5) Wat er , H2o ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

Compos ition of saturated solut ions in 
NaAl02-NaOH-Na2so4-Na3Po4-8i o system at 

NaAl02 + NaOH Na2so4 Na/04 

mass% mol / kg b mass% mol/kg b mass% mol/ kg 

30 . 23 3 . 64 1 . 31  0 . 14 0 . 4 6  0 . 04 
28 . 42 3 . 3 5 1 . 61 0.16 0 . 39 0 . 03 
28.00 3 . 27 1 . 4 5  0 . 14 0 . 28 0 . 02 
22.94 2 . 54 2 . 81 0 . 27 0 . 29 0 . 02 
26 . 07 2 . 97 1 . 3 6  0 , 13 0 . 54 0.04 
26 . 10 2 . 9 5  1 . 21 0 . 12 0 . 19 0 . 02 
22 . 00 2 . 38 1 . 61 0 . 15 0 . 64 0 , 05 
18 . 06 1 . 84 1.09 0 . 10 0 . 58 0 . 04 
2 . 42 0.20 0 . 01 o.oo 0 . 81 0 . 05 
0 , 65 0 . 0 6 2 . 4 6  0 . 18 2 . 06  0 , 13 

the 
25° c .  

H2o 
solid a. b b 

mass% phase 

68 . 00 E + C 
69 . 58 1 1  

7 0 .27 A +  F 
73 . 96 I I  

72 . 03 B + E + F 
72 . 50 1 1 

7 5 . 7 5  B + F 
80 . 27 I I  

9 6 .  7 6  I I  

9 4 . 83 I I  

a. 
The solid phases are: A "  Na2so4 · 10H20 ;  B = Na3Po4 · 12H20 ; C = A12o3 • 3Na20 • 7 , 5H20 ;  

b 

D " Al/ S04 ) 3
• 10H20 ;  E = A12o3 • 2 , 5Na20 • 14112o ;  F = 3Al2o

3
· 4Naz° ' Pz°5 ' 15llz° , 

It should be not ed that the "solid phas e" column in the source paper contains a 

great number of typographic errors . 

The mol/ kg H20 values were calculated by the compiler . 



Trisod i u m Phosphate 1 63 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Abduragimova , R . A . ; Rza-Zade , P.F. (1) Tr isodium phosphat e ; Na3Po4 ; [ 7 601-54-9 ) 

(2) Sodium vanadat e ; Navo3 ; [ 137 18-23-8 ) 1.6.6led. Ob£. . NeOlt.g . F-lz . Kh,im, 197 1 , 191-5, 

(3 )  Disodium sulfate ;  Na2so4 ; [ 7 7 5 7-82-6 ) 

( 4) Water ; H20 , [ 7 732-18-5 ) 

VARIABLES : PREPARED BY : 
Composition at 25 ° C ,  J ,  Eysseltova 

EXPERIMENTAL VALUES :  
Composition of saturated solutions in the Na3Po4-Navo3-Na2so4-H2o system a t  25°C . 

Nalo4 Navo3 Na2so4 
b mol/kg mass%

a 
mol /kg b mass%a mol/kg b 

sol idc 
phase 

12 . 30 

0 . 92 
1 . 98 
2,6 
2 , 20 
1 . 60 
1.06 
0 , 95  
0 . 83 
5 . 21 
4.35 
4.02 
3 , 45 
3 . 01 
2.43 
2 . 03 
1 . 7 9 
1.62 
1 . 59 
1.12 

0 . 85  

0 , 07 
0 . 15 
0,19 
0 . 1 6  
0 , 12 
0 . 08 
0.07 
0 , 06  
Q . 39 
0 , 31 
0,28 
0,24 
0.20 
o.17 
Q . 14 
0 . 12 
0 , 12 
0,12 
0,09 

17.40 

14 . 4 0  
11.80 

9 , 80  
6 , 42 
3 . 65 
1 . 98 
1 . 52 
1 . 31 

12 . 65 
8 . 20 
6 . 42 
4 . 25 
2.68 
1.46 
0 . 8 7  
a . so 
0.63 
o . 45 
0 . 21 

1 .  73 

1 . 41 
1 .17 
0 . 99 
0 . 64 
0, 36 
0 . 20 
0 , 16 
0 . 14 
1 . 26 
0 , 78 
0 , 60 
0 , 39 
0 , 24 
0 , 14 
0,08 
0 , 08 
0 , 06 
0 , 04 
0.02 

21,90 
0 , 88 
3 . 7 0 
6 . 15 
8 . 82 

12 . 60 
15 . 09 
18.39 
20 . 42 

1 . 20 
2 , 60  
3 . 45 
3 . 13 
8 . 80 
9 , 60  

10.40 
13 . 15 
1 5 . 8 0  
20 . 60 

1.97 
0 . 07 
0 . 32 
0.53 
o . 7 5 
1.08 
1 . 3 0  
1 . 64 
1.86 

0 , 10 
0 , 21 
0 , 27 
0.24 
0 . 7 1  
0 . 7 7  
0 . 84 
1 . 09 
1 .35 
1 . 8 6  

A 
B 
C 

B + D 
I I 

I I  

B + D + E 
B + E 

I I 

" 
B + C + E 

A +  E 
A + D 

I I  

I I  

I I  

A +  D + E 
A +  E 

I I  

I I  

I I  

A +  C + E 

(continued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

The method of the third component was used , 
Equilibrium was checked by analysis , The 
alkali metal content was determined by 
using 0 , 5  mol dm-3 HCl . Sulfate was 
determined gravimetrically as Baso4 • P and 
V were determined photocolorimetrically. 

SOURCE AND PURITY OF MATERIALS : 

All the sal ts were of chemically pur e grade 
and were recrystallized before being used. 

ESTIMATED ERROR: 

No information is given . 

REFERENCES : 



1 64 Trisod ium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

(1) Tr isod ium phosphate ; Na3Po4 ; ( 7 601-54-9 ]  Abduragimova , R . A . ; Rza-Zad e ,  P.F . 

(2) Sodium vanadate ;  Navo3 ; [ 13718-23-8 ] 1.6tile.d . Obl . Neo1t9 . F.tz . KhAm. 1971 , 191-5 . 

(3)  Disodium sulfate ;  Na2so4 : [ 77 57-82-6 ]  

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

EXPERIMENTAL VALUES Cont ' d :  

Composition of saturated solutions in the Na3Po4-Navo3-Na2so4-H20 system at 25° C .  

Na/0
4 

NaV03 Na2so4 sol id
c. 

mass%a b mass%a b mass%a b mol/kg mol/kg mol/kg phase 

1 . 25 Q.09 16 .82 1 . 68 ---- ---- B + D 
2 . 18 0 . 16 5.12 0 . 50 8 . 16 o.68 D + E 
1 . 87 0 . 13 3.81 0.36 6 . 82 0.55 I I  

1 . 63 0 . 11 3 . 16 0 . 29 6.23 0.49 I I  

---- ---- 1 . 58 0 . 17 20 .80  1 . 8 9  B + C 
2 . 10 0 . 16 ---- ---- 20 . 78 1 . 90 A + C 
1 . 40 0 . 09 4 . 01 0 . 36 2.29 0 . 17 B 
1 . 80 0 . 13 11 . 98 1 . 19 3 . 89 0 . 33 I I  

2 . 03 0 . 15 10 . 18 1 . 02 5 .  7 6  0 . 49 I I  

2 . 97 0.23 9.73 1 . 01 8 . 03 0 . 71 I I  

1 . 93 0 .14 7.22 0 . 72 8 . 65 0 . 74 I I  

1. 73  0 . 13 5 . 67 0.58 12 . 63 1 . 11 I I  

1 . 40 0 . 11 3 . 40 0.35 16 . 12 1 . 44 D 
1 . 98 0 . 14 13 . 94 1 . 38 1 .33 0 . 11 I I  

2 . 93 0 . 22 12 . 88 1 . 28 1 .  74 0 . 15 I I 

3 . 55 0 . 25 8 . 65 0 . 83 2 . 4 5  0 . 20 I I 

3 . 82 0.27 8 . 13 0 . 78 2 . 03 0 . 17 I I 

3 . 09 0 . 22 7 . 33 0 . 69 2 . 78 0 . 22 I I  

2 . 13 0 . 15 6 . 12 0.59 6 . 83 0 . 57 I I 

2 . 67 0 . 19 4 . 68 0 . 45 6 . 91 0 . 58 I I 

1 . 2  0 . 08 4 . 13 0 . 3 9  8 . 2 0 . 67 E 
1 . 94 0.14 3 . 92 0 . 37 7 . 99 0.65 I I 

2 . 06 0 . 15 3 . 11 0 . 30 9 . 01 o . 74 I I 

2 . 09 0 . 15 2 . 8 9  0 . 28 10 . 14 0 . 84 I I  

1 . 92 0 . 16 2 . 43 0 . 27 12 . 38 0 . 94 I I  

1 . 88 0 . 14 1 . 63 0 . 17 16 .47 1 .45  I I 

1 . 21 0 . 09 1 . 13 0 .12 18 . 32 1 . 62 I I 

2 . 63 0 . 17 2 . 48 0 . 22 1 . 34 0 . 10 A 
3 . 36 0 . 22 2 . 13 0 . 19 1 . 43 0 . 11 I I 

4 . 48 0 . 30 1 .  7 7  0 . 16 1 . 60 0 . 12 I I  

2 . 88 0 . 19 1.18 0 . 10 1 . 80 0 . 14 I I  

4 . 69 0 . 31 0 . 9 6 0 . 00 2 . 05 0 . 16 I I  

5 . 13 0 . 34 o . 7 6 0 . 07 2 . 28 0 . 17 I I 

5 . 49 0 . 37 0.63 0 . 06 2 . 90 0 . 22 I I 

6 . 35 o . 43 0 . 43 0 . 04 3 . 19 0 . 25 I I  

8.42 0 . 58 0 . 21 0 . 02 3 . 28 0 . 26 I I  

9 . 80 0 . 69 0 . 22 0 . 02 3 . 32 0 . 27 I I 

a The compiler suppos es this column to have this meaning . In the sourc e paper 
nothing is specif ied . 

b These values were calculated by the comp iler on the assumption stated in 
footnote  a . 

c. The solid phases are : A • Na3Po4 · 12H2o ; B • Navo3 • 2H2o ; C a  Na2so4 • 10H2o ;  

D • 4Na20 · P2o5 • v2o5 •30H20 ; E • 4Na20 • P2o
5

•v2o5
• 18H2o . 



Trisodium Phosphate 1 65 

COMPONENTS : 

( 1 )  Tr isodium pho sphat e;  Na3Po4 ; [ 7 601-54-9 ] 

( 2 ) D isodium silicate ; Na
2

Si03 ; [ 6834-92-0 ]  

( 3 ) Dipotass ium s ilicate ,  K2s 10
3

, ( 10006-28-
7 1  

(4 )  Tripotas s ium phosphate ;  K3Po4 ; [ 7 7 78-53-2 

( 5)  Water ; H?O ; [ 7 7  3 2-18-5 ]  
VARIABLES :  

Composit ion at 2 0° C . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Manvelyan ,  M . G . ; Gal styan ,  V . D . ; Sayamyan ,  
E,A , ; Gyunashyan ,  A . P . ; Oganesyan ,  E . B .  

Mm . K.fwn . Zh . .!211 , 2 6 1 63 2-7 , 

PREPARED BY : 

J ,  Eysseltovli 

Janecke coord inates  of the solu t ions coexist ing with two or more 

a 

solid phases  in 

f iltrate  

Na+ K+ 

10 0 . 0  
100 . 0  

74 . 25 2 5. 7 5 
62 , 28 3 7 , 7 2 

3 6 , 46 63 , 54 
15 . 00 8 5 , 00 
4 1 . 4 0  58 . 60 
13 . 08 86 . 9 2 

9 3 . 80 6 . 05 
89 . 42 1 0 . 5 0  
3 7 , 88 62 . 12 

6 , 55 93 . 45 

the system:  + Na , 

S io2-
3 Po3-

4 
7 5 . 4 5  24.55 
89 . 5 7 10 . 43  
9 3 . 56 6.44 
73 . 3 0 27 , 7 0 
2 2 . 38 7 7.62 

40 . 20 59 , 20 - 100 . 0 - 100 . 0  
95 . 02 4.82 
95 . 4 2 4 . 59 
31 . 08 68 . 90 
5 5 , 00 45 . 00 

K+ I I  s 102- P03-
3 ' 4 -u2o at 2 0° c . 

sol id phases  a 

A + F 
B + F 

B + C + F 
A + C + F 
A + C + E 
C + D + E 

A + E 
D + E 
A + B 
A + B 
A +  C 

D 

The solid phase s are : A =  Na3Po4
, 12u2o ; B = Na2S io3 · 9H

2
0 ;  

C = Na3Po4
•8H

2
0 ;  D = K3Po4 · 7H

2
0 ; E = solid solutions formed 

by A and D; F = simu l taneou s  crystallization of A and B . 

AUXILIARY INFORMATION 

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

The only informat ion g iven is that  the 
method of  invariant points  was u sed , 

No informat ion is g iven , 

ESTIMATED ERROR: 

No informa t ion is g iven . 

REFERENCES : 



1 66 Trisodium Phosphate 

COMPONENTS : 

( 1 )  Trisodium phosphat e ; Na3Po4 ; [ 7 601-54-9 )  

(2) 2-P ropanone ( acetone) ;  c3a6o ; [ 67-64-1 ) 

( 3 )  Wat er ; H2o , [ 7732-18-5 )  

VARIABLES :  

Composition and temperature , 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Nirenberg , z . ;  Solenchyk , B . ; Yaron , I .  
J . Chem.  Eng . Va.ta 197 7 ,  2 2 , 47-8. 

PREPARED BY : 

J . Eysseltovl 

I ,  Ternary solid-liqu id equ ilibrium in the Na3Po4-c3a6o-H20 system. 

Na3Po4 c3a6o H2
0 Nalo

4 c3H6o Hl 

t l ° C mass% mass% mass% t l ° C mass% mass% mass% 

10  4 , 65 ---- 9 5 , 35 2 0  7 . 73 ---- 92 . 2 7 
10 2 . 43 8 . 10 89 , 47 2 0  3 , 20 7 , 98 88.82 
10 1.06  15 . 75 83 , 19 20 1 . 3 0  1 6 . 7 5  81 . 95 
10  0 , 50 24 . 10 7 5 , 40 20 0 . 7 5 2 6 . 40 7 2 . 85 
10 0 ,20 33,30  6 6 . 50 2 0  0.17 32 . 4 6  67.37 

31 . 5  10 , 74 ---- 8 9 , 26 40 15 . 10 ---- 84,90 
31 . 5  6 , 00 6 , 57 8 7 , 43 40 8 .80  5 . 95 85 . 25 
3 1 . 5  3 , 00 13 . 70 83 , 3 0  40 4 , 90 14 . 10 81 . 00 
3 1 . 5  0 , 62 24 . 8 7  7 4 , 50  40 2 . 25 23 . 50 74 . 25 
31 . 5  0 . 34 34.40 65 , 0 6  40 0.90 34 . 10 65.00 
31 . 5 0,19 42 , 60 57 , 20 40 0 , 27 44.50 55 . 23 
31.5 0 , 07 52 , 00 47 , 93 40 0 , 09 52 , 00 47 , 91 

X-ray diffraction showed that the solid phase was Na3Po4
• 12H20 and remained 

unaltered .  

( cont inued next page) 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Acetone-water mixtures were plac ed in 
flasks in a thermostat . In exp eriments at 
3 1 , 5° C the phosphate was progressively 
added to the solvent unt il saturat ion was 
reached. When acetone/wat er rat ios 
exceeded 2/3 . a 9% water solution o f  
Na3P04 • 1 2H20 was added i n  aliquots of 0 , 5  
ml . At other temperatures an excess of 
phdsphate was always added ,  Mixtures were 
equilibrated for  24 hours . Samples were 
taken .  d ilu ted immediately and analyz ed for  
Na .  P205 and acetone . Phosphorus was 
determined spectrophotometrically at 426 nm 
using the vanadamolybdate method . Acetone 
was det ermined iodometrically .  Sodium was 
determined using a Pye Unicam SP90 spectro
meter, 

SOURCE AND PURITY OF MATERIALS : 

Analyt ical reagent grade mat erials were 
used and the purity was rechecked ,  Doubly 
d istilled water was used in all experiments, 

ESTIMATED ERROR: 
Temperature was controlled to within ± 0 . 1 K 
P2o5 : accuracy ±0.25 ppm at 50 ppm ; acetone : 
accuracy ±0 , 048 mg ; Na: accuracy ± 2 ppm at 
200  ppm .  

REFERENCES : 



Trisodiu m Phosphate 1 67 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1) Trisodium phosphate;  Na3Po
4 ; [ 7601-54-9 ] N irenberg , Z , ;  Solenchyk , B , ; Yaron , I ,  

(2) 2-Propanone (acetone) ; c3H6o ; [ 67-64-1 ] J ,  Chem. Eng , ,  Va.ta .llll, 2 2 ,  47-8 ,  
(3)  Water; H2o ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

II . Solubility isotherms in the Na3Po4-c3H6o-H2o system in 
various ratios of acetone to 100 ml of solut ion, 

10° c 20° c J1 . s0 c 
ml/lOOml Na3P04 sp . gr .  Na3P04 sp . gr .  Na3P04 Sp , gr .  

g / 100 ml g / 100 ml g/ . 100 ml 

0 4 .86  1 . 04 8 , 35 1 . 08 11 . 50 1 . 07 
10  2 , 37 0 , 98 3 . 30 1 . 02 6 , 39 1. 05  
20  1 . 05 0.98 1 . 25 0,98 3 . 02 1 . 00 
30 0 . 47 0 . 9 7  0 . 7 2 0 . 95 0,61 0,96 
40 0 , 19 0 . 95 0 . 16 0 , 94 0 . 32 0 , 93 
so trace ---- trace ---- 0 , 18 0 , 90 
60 0 ---- 0 ---- 0 , 07 0 , 90 

100 0 ---- 0 ---- 0 ----
40° C 

0 1 7 . 05 1 . 13 
10 9 . 67 1 . 10 
20 5 . 11 1 . 04 
30 2 , 25 1 . 00 
4 0  0 .87  0 , 97 
so 0 , 26 0 , 94 
60  0 . 08 0 . 91 

100 0 ----



1 68 

COMPONENTS : EVALUATOR : 

(l) Tripotassium phosphate ; K3Po4 ; 
( 7 7 78-53-2] 

( 2 )  Phosphoric acid ; H PO ; ( 7664-38-2 ] 
( 3 ) Potassium hydroxid� ;  ion ;  ( 1310-58-3 ] 
(4 ) Water ; n2o ; ( 7 732-18-5 ] 

CRITI CAL EVALUATION : 
The K2o-P2o5-n2o system 

J. Eysseltova 
Charles University 

Prague , Czechoslovakia 

July ,  1986 

The K2o-P205-H20 system has been the subj ect of study in f ifteen papers (l-15 ) . 
Some of these (1-8) report the solubility over a wide range of K/P  ratios ; others 
( 9- 15 ) limit the study to a narrow range of K/P ratios .  In the latter papers the study 
is often limited to the solubility of compounds  such as KH2P04 or KH5 (P04 )2 • 

Figures 1-3 illustrate the diff iculties encountered in attempting to determine 
solubilities in this system .  One of the characteristics of th is system is its tendency 
to form supersaturated solutions . This fact has been stressed by those who have made 
the most comprehensive studies ( 3- 7 ) and is especially characteristic at K/P  ratios � 2 . 
In such solutions the reported solubilities  vary widely . 

Only two conclusions can be deduced from a camparison of solubility studies made on 
this system . 
1 . The determination of the solubility of all potassium phosphates except KH2P04 and 
KH5 (P04 ) 2 is extremely difficult and considerable care must be given to the conditions 
under  which the determinations are made . 
2 .  Most of the results reported by J�necke ( 2 )  have a systematic error and should be 
rej ected . 

Because of the complexity of the system ,  a large number of equilibrium solid phases 
have been reported . They are l isted below.  

K3Po4
• 7H20 (22763-02-6 ] 3K2HP04

• KH2Po4 • 2H20 ( 101056-48-8 ] 

K3Po4
• 3H20 (22763-03-7 ] K5H4 (P04 ) 3 • n2o ( 101056-49-9 ] 

K3Po4 ( 7 778-53-2 ]  K2HP04 • KH2Po4
• 3H20 [101056-50-2] 

K2HP04 • 6H20 (10105 6-47�7 ] K2HP04 • KH2Po4
• 2n2o ( 66922-99-4 ] 

K2HP04 • 3H20 ( 16 788-57-1) KH2Po4 [ 7 7 78-7 7-0] 

K2HP04 ( 7 758-11-4 ] KH5 (P04 ) 2 [1488 7-42-4 ] 

The conditions under  which these hydrates  exist and their  transition points are 
discussed in the Critical Evaluation of the binary systems . 

The incongruently soluble KH5 (P04 ) 2 has been observed in all studies which 
investigated strongly acid solutions (1 , 3- 7 , 9 ) and its existence may be taken as proved .  
A study of the temperature dependence of the solubility of this compound (13 ) has proved 
that it is incongruently soluble up to 3 73  K . 

K/P ratios between 1 and 2 . Some compound may also exist in the region between 
KH2Po4 and K2HP04 but the solubility results that have been reported (1 , 3-9 ) differ 
substantially . Parker (1) did not observe K2HP04 and his solid phase formulations in 
this region are probably incorrect .  Berg (3 , 4 ) reports the presence  of 
K2HP04 • KH2Po4 • 3H2o at 298 K in a very limited concentration interval : 35 , 53 to 34 . 48%  
K20 and 29.09 to 29 . 39% P205 , i . e . ,  5 3 . 40 to 52 . 85%  K3Po4 and 15 . 54 to 15 . 69%  H3P04 • 
Flatt , et al . ( 9 )  reported the presence of K5H4 (P04 )3 · H20 or 2K2HP04 · KH2P04 · H20 at 298 K 
in the concentration range 51 . 5 to 52 , 4% K3P04 and 16 . 3  to 15 , 7% H3P04, This compound 
was also reported by Staudenmayer (16 ) . 

' A  careful study of the transition between KH2Po4 and K2HP04 at 298 K has been 
made (8 ) . The existence  of the above reported complexes was not observed ,  nor was the 
presence of K2HP04 • 3H2o .  These authors suggest that the crystallization of K2HP04 and 
KH2P04 occurs somewhere between 20 , 5 to 31 , 3% K3P04 and 13 , 7  to 14 . 8%  H3P04 , i , e . , at 
a significantly lower K3Po4 content, 

Ravich (6 , 7 ) studied the system at 273 K and reports no solid phase  with a K/P  
ratio between 1 and 2 . Berg (5 ) reported the presence  of K2HP04 • KH2Po4 • 2n2o and 
3K2HP04 • KH2P04 • 2H20 at 323 K ,  The latte r  compound was also observed by Staudenmaye r  
(16 ) . However ,  Berg (5 ) was not certain o f  the identity of these compounds .  

In conclus ion , the Evaluator believes that no dec ision about the existence of the 
solid phases in the K2o-P2o5-n2o system can be made until further studies are reported . 
In making such investigations the existence of very viscous solutions will be encountered , 
These solutions become supersaturated very readily . Meanwhile , the data of Berg (3-5 ) 
and Ravich ( 6 , 7 )  are to be considered as tentative values . 

The solubility curves for KH2Po4 ( 1 , 3-14) agree satisfactorily , Punin ' s smoothing 
equation (15 )  may be useful for temperature extrapolation , but its use for the binary 
KH2P04-H20 system shows a systematic error of about +10% when compared with accepted 
experimental values . 

(continued next page ) 



COMPONENTS: 
(1) Tripotassium phosphate ;  K3Po4 ; 

[ 7778-53-2 ] 

( 2 )  Phosphoric acid ; H3Po4 ; [ 7664-38-2 ] 

( 3 )  Potassium hydroxide ; KOH ; [1310-58-3 ] 

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

CRITI CAL EVALUATION : 
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Figure 2, Solubility in the K3Po4-H3Po4-KOH-H2o system at 29 8  K, 
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COMPONENTS : 
( 1 )  Tripotassium phosphate ; K3Po4 ; 

( 7 778-53-2 ] 

(2) Phosphoric acid ; H3Po4 ; ( 7664-38-2] 

( 3) Potassium hydroxide ; KOH ; ( 1310-58-3] 

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

CRITICAL EVALUATION : 
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Figure 3, Solub ility in the K3Po4-H3Po4-KOH-H20 sys tem at 323 K, 



COMPONENTS : 
(1 ) Tripotassium phosphate ; K3Po4 ; 

[ 7778-53-2 J 

(2) Phosphoric acid ; H3Po4 ; [ 7664-38-2] 

(3 ) Potassium hydroxide ; KOH ; [ 1310-58-3 ) 

(4) Water ; H20 ;  ( 7 732-18-5 ] 

CRITI CAL EVALUATION : (cont ' d) 

EVALUATOR : 
J ,  Eysseltova 

Charles University 
Prague, Czechoslovakia 

July , 1986 

1 7 1  

Solubilities i n  some segments of  this system have been determined at elevated 
temperatures ( 1 7 , 18 ) . The system is similar to the Na20-P205-H20 system (see chap ,  2 ,  
p .  11 ) ,  The presence o f  liquid-liquid innniscibility is characteristic o f  this system at 
high temperatures. 

References 

1 , Parker , E . G . J, Phy4 , Chem. 1914 ,  1 8 , 653 . 
2 ,  Janecke , E ,  Z . Phy4 . Chem . 1927 , 1 2 7 , 7 1 . 
3 . Ber g ,  A . G. I zv . Aka.d. Nau.k SSSR 1933,  16 7 . 
4 .  Berg ,  A . G . I zv . Akad . Nauk SSSR 1938 , 147 . 
5 ,  Berg ,  A . G .  I zv . Aka.d . Nauk SSSR 1938 , 161 . 
6. Ravich , M . I . Ka.Uy 1936 , 1 0 , 33 .--

7 ,  Ravich , M . I .  l zv . A�Nauk SSSR 19 38 ,  16 7 , 
8 ,  D ' Ans ,  J, ; Schreiner , o . Z, Ano11.g:--cliem .  1911 , 7 5 , 95 , 
9 , Flatt , R . ; Brunisholz , G . ; Bourgeois , J . 'iTelv. Chim. Acta. 1956 , 3 9 , 841 , 

10 . Beremzhanov , B . A . ; Voronina , L . V . ; Savich , R.F . PJU.kR. . Teoh . Khim . 1978 , 3, 
11 . Myl , J . ; Sole , z .  Colt . Cz ech. Chem. Corrrnun . 1960 , 2 5 , 2414 .  
12 .  Krasil ' shtschikov ,  A . I . I zv . In-.ta. Fiz . - kh.im.� 1933 , 6 , 159 . 
13 . Paravano , N . ; Mieli , A . Getz .  Chim . I:tal.. 1908 , 3 8 , 535 . 
14. Orekhov , I.I . ; Tereshchenko , L,Ya . ; Balabano'vrch , Ya . K . ; Vlasova , T , L ,  Zh . Neohg . 

Khim .  1969 , 1 4 ,  1637 . 
15 , Punin , YU:0:-; Mirenkova , T . F . ; Artamanova , O . I.; Ul 1 yanova , T . P. Zh , Neohg , Khim. 

19 75 , 2 0 ,  2813 . 
16 . Staudenmayer , L . z .  Anohg . Chem. 1894 ,  5 , 383 . 
17 . Marshall ,  W . L . ; Hall , C . E. ; Mesmer , R . E. J , I noll.g. Nuc.l . Chem. 1981 , 43 , 449 . 
18 .  Marshall , W . L . J .  Chem . Eng .  Va.ta. 1982 , 2 7 , 15. 



1 72 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Dipotass ium hydrog enphosphate ; K2HP04 ; 
( 7 7 58-11-4 ) 

( 2) Wat er ; H20 ;  ( 7 7 32-18-5 ) 

Marshall , W . L . ; Hal l ,  C . E. ; Mesmer ,  R , E , 

J ,  Inong . Nucl.  Ch�n . 1981 , 4 3 ,  449-55. 

VARIABLES :  P REPARED BY : 

Temperature and compo sition. J. Eysseltova 

EXPERIMENTAL VALUES : 

Part 1. Smoothed values  fo r the solub ility of K2HP04 in H
2o .  

t/ •c  mass% mol/kt 

100 74 . o  16 . 34 
150 7 5 . 5  17 . 69 
200 7 6 . 5 18 . 69 
250 77 . 0  19 . 22 
300 77 . Sb 19 . 7 7  
350  78 .0b 20. 3 5  
400 78 . S  20 . 96  

aThe mol/kg H2o values were calculated by the compil er.  

b Based on experiments at temperature and extrapola t ion from 
lower temp eratures . The accuracy is ± 1 . 5% . 

(continued next page) 

AUXI LIARY INFORMATION 

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

Go ld-plated stainless  steel high pr essure No information is given . 
vessels were used . The samples and a small  
amount of water (to count erbalance the vapor 
pressur e) were rocked at constant high 
temperature between 100° and 400° C for 
period of time of 2 to 5 hr .  The vanado-
molybdate method for quantitative 
spectrophotometric d et ermination was us ed . 
The reagent used was  that of Br idger ,  et al . 
( 1) , The procedure was mod ified sl ightly . 

ESTIMATED ERROR: 

The accuracy of the temp erature was 
± 0 . 5 to 1 K, The accuracy of  the  smoothed 
values was ± 0 . 5% .  

REFERENCES : 

1 . Br idger ,  G.L . ;  Boylan , D . R . ; Markey , J . W. 
Ana£ . Chem . 1953 , 2 5 ,  33 6 . 



COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 ) Dipotassium hydrogenphosphat e ;  K2HP04 ; 
[ 7 7 58-11-4 ] 

Marshall , W . L . ;  Hall , C . E. ; Mesmer , R . E . 

J .  l no�g . Nuc..l . Chem . 198 1 , 4 3 ,  449- 5 5 . 
( 2)  Water ; H20 ; [ 7732-18- 5 ] 

EXPERIMENTAL VALUES cont ' d : 

Part 2 . Two l iqu id phase reg ions and critical phenomena in the K2HP04-H
2
o system 

at 360-400 ° c . 

K
2HP04 

i1• c  
the phasee 

tc./ 0 c 
upper temperat�re 

mass% mol/ kga appear ing reached / ° C 

4.58 �.28 3 68 . 0 L2 
6 390  378 . 5 6  

10. 0  0 . 64 360 . 0 L2 379 . 0  3 90  
20 . 0 1 . 43 361 . 8 

L2 
-----

6 
---

30.0 ? , 4 6 360.0 L2 3
7

7 .4
6 

390  
40.0 3 . 83 361 . 0 Ll 

377 . 0 400 
50. 0 5 . 74 366. 0 Ll 9 4 00 
60 . 0 8 . 61 >4 00 - - 400 

a 
The mol/ kg H

2o values were calculated by the comp il er . 

bThe t emperature of two-liqu id phase appearance with r ising temperature . 

c.The l iquid-vapor cr it ical temperatur e of very dilute phas e . 

dThe concentrated l iquid phase was always clear at the highest temperature 
reached .  

�l is the more d ilute phase ; L2 is the more conc entrated phase , 

6The ac tual compos it ion of the d ilute phase undergo ing the cr it ical 
phenomenon is est imat ed to be 3 mass% . 

9could not detec t this . 
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COMPONENTS : 
(1) Po tass ium dihydrogenphosphate ;  KH2Po4; 

[ 7 7 78-77-0 ] 

( 2) Phosphoric acid ; u3Po4 ; ( 7 664-38-2] 

(3) Water ; H2o ;  ( 7 73 2-18-5 ]  

VARIABLES : 

Composi t ion and temperature 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Paravano , N . ;  Miel i ,  A .  

Gaz . Chim . I.ta! . � .  1 1 ,  535-44 . 

PREPARED BY : 

J . Eysseltov, 

Saturat ion temperatures of the 
a KH/04 

solu t ions of KH2Po4
• H3Po4 in water. 

a Hl04 solid 
mass% mol% mass% mol/kg mas s% mol/kg t/ 0c . phase 

0 
3 , 337 
8 . 8 24 

12 . 13 
20 , 5 0  
29 . 43 
36 . 98 
45 . 80 
50 , 33 
68 . 44 
7 2 . 43 
7 7 . 60 
85 . 88 
92 . 18 
9 5 . 73 
9 6 . 10 
98 . 8 5  

100 

0 
0 . 2 7 
0 . 69 
1 . 05 
1 . 94 
3 . 11 
4 . 32 
6 . 10 
7.21 

14 . 30 
16 . 81 
2 1 . 05 
31 . 8 6  
47 . 57 
63 . 31 
65 . 47 
88 . 88 

100 

0 
1 . 94 
4 .82 
7 . 05 

11.92 
17 . 11 
21 . 50 
2 6 . 63 
29.26 
39 . 79 
42 . 11 
45 . 11 
49 . 93 
53 . 59 
55 . 65  
5 5 . 8 7  
5 7 . 47 
58 . 14 

0 
0 . 147 
0 .385 
0 . 58 9  
1 . 101 
1.  781 
2 . 506 
3 . 609 
4 . 328 
9 . 263 

11 . 222  
14. 7 98 
2 5 . 981 
5 0 . 353 
9 5 . 7 67 

100 
100 

0 
1 . 40 
3 . 47 
5 . 08 
8.58 

12.32 
15.48 
19 , 17 
21.07 
28 , 65 
30 . 32 
32 , 48 
3 5 . 95 
3 8 . 59 
40 . 07 
40 . 2 2 
41 . 3 9  
41.8 6  

0 
0.147 
0.385 
0 . 589  
1.101 
1 . 781 
2.506 
3 , 609 
4 . 328 
9 . 2 63 

11 . 222 
14 . 7 98 
25 . 98 1  
50 . 353 
9 5 . 67 6 

100  
100 

0 
-0 . 6 
-1 . 7 
-2 . 5 
-5 . 7  
-6 . 7  
-9 . 2  
"-0 
10.9 
6 5 . 2  
78 . 0 
87.5 

105 . 5  
12 0 . 0 
134 . 5 
135 . 0 
137.5 
13 9 . 0  

ice " 
I I  

I I 

" 
I I  

aThese values were calculated by the comp iler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

There was a constant rat io of KH2P04/ !13P04 . 
Saturat ion temperatures were determ ined 
v isually as the temperature of disappearance 
of  the las t crystal . 

SOURCE AND PURITY OF MATERIALS : 

The KH2P04 • H3P04 was prepared f rom an 
equ imolar mixture of conc entrated 
solut ions of KH2Po4 and H3P04 by slow 
crystallization . 

Analysis : 

P205 
K20 

observed 

60 . 44% 

20 . 38% 

ESTIMATED ERROR: 

No informa tion is g iven . 

REFERENCES : 

calculated 

60 . 64% 

20 . 13% 



COMPONENTS :  ORIGINAL MEASUREMENTS : 
D ' Ans , J . ;  Schreiner ,  0 ,  (1 )  Tripo tassium phosphate;  K3Po4 ; 

( 7 7 78-53-2 ] Z .  Ano�g . Chem. 1911 , 7 5 ,  95-102 . 
( 2 )  Phosphor ic ac id ; H3Po4 ; [ 7 664-38-2 ] 

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

VARIABLES : 

Composit ion a t  25 ° C , 

PREPARED BY : 

J ,  Eysseltova 

EXPERIMENTAL VALUES : Solub ility in the K3Po4-H3Po4-H2o system a t ,25 ° C .  
3- b b P04 K3Po4 H3Po4 

conca concna mass% mol/kg mass% mol/kg 

9 . 14 3.13 64 . 7 1  8.84 0 , 84 0 . 25 
8 . 84 3 . 22  62 . 58 8 . 49 2 . 7 0  0 . 7 9 
8 . 42 3 . 44 59 . 61 8 . 23 6 . 23 1 , 68 
7 , 52 3 . 78 53.24 7 . 32 12 . 50 3 . 7 2  
6 . 9 0 4 . 15 48 . 85  6.97 18.15 5 , 61 
6 ,88 4 . 12 48.70 6 . 87 17 . 92 5 , 48 
6 . 80 4 . 08 48 . 14 6.60 17.7 9  5 , 32 
6 .8 0  4 . 05 48 . 14 6 . 60 17 . 49 5.19 
6 . 7 6  3 . 96  47.85 6 . 3 6 16.74 4 . 82 
6 . 50 3 , 85  46 . 01 5 . 72  16.12 4 . 34 
6 . 16 3 . 61 43 . 61 4 . 99 15.27  3 . 7 9  
5 . 24 3 , 25 3 7 . 09 3.62 14 . 74 3 , 12 
4 . 42 2 . 94 31 . 29 2 . 71 14.38 2 . 7 0 
2 . 90 2 . 36 20 . 53 1 .46 13 . 66 2 , 11 
1 . 70 1 . 7 1  12 . 03 0 . 73 11 . 21 1 . 49  
1 . 60 1 . 67 11 . 32 0.68 11 . 14 1 , 46 
1 . 48 1 .46 10 . 46 0 . 61 9 . 51 1 . 21 
1 . 78 3 . 15  12.60 0 . 9 5  25 . 06  4 . 10 
2 . 18 4 . 65  15 . 43 1 . 57 38 . 45 8 . 51 
2 . 54 6 . 32 17 . 98 2.98 53 , 64 19 . 29  
2 . 66 6 . 7 6 18 .83 3 . 7 5  57 . 56 24 .89  
2 . 98 8 . 03 21 . 09 10.00 68 . 9 6 7 0.85  

a 
3 . 32 8 .80 23 . 50 101 . 6 7 5 . 40 706 , 4 

bThe concentrat ion unit is: mol/ 1000 g soln . 
cThese values were calculated by the comp iler . 
These solid phases were analyzed . 

AUXILIARY INFORMATION 

solid 'phase 

" 
" 

" 
" 
, , c 
" 

" 
" 
" 
" 
" 
" 
" 
, ,c 

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

The solid phases were separated by pressing Commercial ma terials were used and were 
them between two porous plates . H3P04 was recrystallized before  use . 
prec ip itated as NH4MgP04 · 6H20 and weighed 
as Mg2P207 . Potassium was determined 
grav imetr ically as KC104 . 

ESTIMATED ERROR: 

The temperature was controlled to within 
± 0 , 05 K ,  

REFERENCES : 
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COMPONENTS : 
( 1) Tripotassium phosphate; 

[ 7 7 78-53-2] 

(2) Phosphoric acid ; H3Po4 ; 

( 3 )  Water ; Hz° ; [ 7 732-18-5 ]  

VARIABLES : 

Composition at 25° C ,  

K3Po4 ; 

[ 7 664-38-2]  

ORIGINAL MEASUREMENTS : 
Flatt , R , ; Brunisholz , G . ; Bourgeo is , 

Helv . Chim , Ac.ta 

PREPARED BY: 

J, Eysseltovl:! 

1956 , 3 9 ,  841-53 . 

J, 

EXPERIMENTAL VALUES : 
Solubility in the K3Po4-H3Po4-H2o system at 25 °C , 

K+ H+ a a H20 Kl04 H3Po4 solidc 
eq% eq% mass% mol/kg mass% mol/kg Mb mass%a phase 

0 100 . 0 0 0 95 . 6  220 8 . 4 4 . 4 
1 . 6  98 . 4  3,3 5 . 5  93 . 9  33 7  5 . 4 2 .8 I I  

6 . 0 94 , 0  11 . 1  5 .8 8 0 . 0 91 . 6  19,0 8 . 9  B 
6,4 93 . 6 11 . 2  3 . 9 7 5 . 3 5 6 .8  3 0 . 5 13 . 5  I I  

8 . 0  92 . 0  12 . 3  2 . 6  65 . 5  30 . 2  56 . 5 22,2 I I  

9 , 1 90 , 9  13,7 2 .8 63 . 3  28 . 1  60 . 0 23 , 0 I I  

11 . 7 88 . 3  1 6 . 9  3 . 3 58,7 24 . 6 6 6 . 6  24,4 II 

13 . 0 87 . o 19.0 4 . 0 58 . 7 26 , 9 60 . 0 22 . 3  I I  

13 , 4  86 . 6  19,9 4 . 6  59 . 5  29 . 5  54 . 4  20 , 6 B + C 
13 , 3  8 6 .  7 18 . 3  3 . 2 55 . 1 21 . 2  7 5 .8 26 . 6  C 
19.8 80 . 2 13 . 0 1 . 0  24 . 4 3 . 9 7 374 . 2  62 . 6  I I  

22 , 5  7 7,5 11 . 9  0 . 8 19,0 2 .81 511 .4 69 , 1  I I  

27 , 2  72 , 8  11 . 2  0 . 7 13 .8  1 .89 7 15 . 0  74 . 9  I I  

31 .4  68 . 6  10 . 4  0 . 6  10 . 5  1 . 3 5  942 . 0 7 9 .2 I I  

33 . 2 66 . 7  10 . 4  0 . 6  9 . 7  1 . 24 1000 . 0 7 9 . 9  I I 

38 , 6  61 . 4  13 , 5  0 . 8  9 . 9  1 . 32 863 . 4  7 6 , 6  I I  

43 , 6  5 6 , 4  19 , 2  1 . 3  11 . 4  1 . 68 620 ,4 69 . 4  f l  

49 . 0 51 . 0 27 . 7  2 . 2  13 . 3  2 . 30 4 10 . 5  59 . 0 I I 

56 , 0 44 . 0 41 . 8  4 . 6  15 . 2 3 . 59 226 .  7 43,0 I I 

59,3 40 . 7  51 . 5  7 . 5  16 . 3 5 . 18 14 5 . 3  32 ,2  C + D 
59 , 0 41 . 0  50,9 7 . 3  1 6 . 3 5 , 09 149 . 3 32 ,8 D 
60 . 6  3 9 . 4  52 , 4  7 . 7  15 . 7 5 . 03 14 5 . 0 31 . 9  D + E 
62 .1  3 7 . 9  so . a 6 . 9  14 . 3 4 . 19 167 . s  34 . 9 E 

(continued next page) 

AUXILIARY INFORMATION 

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

No information is given . No information is given . 

ESTIMATED ERROR: 

No information is given . 

REFERENCES : 



COMPONENTS :  ORIGINAL MEASUREMENTS :  

( 1 )  Tripotassium phosphate;  K3Po4 ; 
[ 7 7 78-53-2 ] 

Flatt , R , ; Brunisholz , G . ;  Bourgeo is , J ,  

Hel.v . Clum. Ac.ta 1956 , 39 , 841-53 . 
( 2) Phosphoric acid ;  H3Po4 ; [ 7664-38-2 ] 

(3) Water ; H20 ;  [ 7 7 32-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

Solubility in the K3Po4-H3Po4-H20 system at  25° C, 
a a 

eq% 

K3Po4 H3Po4 b
H20 

mass% mol/kg mass% mol/kg M mass%a 

66 , 1  
66 .8  
7 1 . 5  
74 . 4  
82 .3  

100 

33 , 9  
33,2 
28 , 5  
25 . 6  
17 . 7  

0 

50 . 9  
51 . 1  
52 .8 
53 , 7  
58 , 7  
48 . 1  

6,5 
6 . 5  
6.6 
6 , 7  
7 .8 
4 . 4  

12 . 1  
11 . 7  

9 . 7  
8 . 5 
5 .8 
0 

3 .33 
3.22 
2 . 6 
2 .3  
1.  7 
0 

188 .8  
191.1 
199 , 8 
205 .4 
195 , 2  
424 . 4  

aThese values were calculated by the comp iler . 

b The concentration unit is : mol g H20/ 100 eq of solute . 

37 . 0 
3 7 . 2  
37 . 5  
3 7 . 7  
35 . 4  
51,9 

solidc phase 

E 
I I  

I I  

E + F 
F 

C The solid phases are : A "  Ri04 ; B "  KH5 (P04) 2 ; C .. KH2Po4 ; D = K5H4 (P04) 3 · H20 ;  

E " K2HP04
•3H20 ; F = K3Po4 • 7H20 .  
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COMPONENTS : 
( 1 )  Potassium d ihydrogenphosphate ;  KH2Po4 ; 

( 7 7 7 8-77-0 ]  

( 2 )  Phosphoric acid ; H3Po4 ; ( 7664-38-2 ]  

( 3 )  Water ;  H2o ;  ( 7 732-18-5 )  

VARIABLES : 

Temperature and composition . 

EXPERIMENTAL VALUES : 

Part 1 .  Def init ion of the sect ions : 

sect ion 1 2 3 4 

mass% H/04 
4 13 . S  20 30 

Part 2 .  Eu tectic points : 

KH/04 H/04 
H

2
0 

sec t ion mass% mass% mass% 

1 14 . 0  3.4 4  82 . 56 
2 14 . 38 11 . 54 74 . 08 
3 19 . 3 5 16. 14 64 . 2 5  
4 20 . 6  24 . 3 55.1 
5 21 . 9 31 . 3  46. 8 
6 20.S 39 , 74 3 9 . 76 

ORIGINAL MEASUREMENTS : 
Orekhov , I . I . ;  Tereshchenko , L . Ya . ;  

Balabanovich , Ya . K . ; Vlasova , T.L . 

Zh .  Neo1tg . Klwn. 1969 , 1 4 ,  1637-40 . 

PREPARED BY : 

J .  Eyss eltovii 

5 6 

40  so 

.t 1 •c . a .t 1 • c .b solid phase  
s C 

-2 . S  -10 . 0  ic e + KH/04 
-5 - 13 I I  

-7.5 -13 I I  

-13 -14.S I I  

-21 . 5 -24 I I  

-35  -39  I I 

aEutec tic temperature  measured by hea ting . 

b 
Eutec t ic temperature measured by cooling . 

(continued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

A visual polythermic method ( 1 )  was used 
as well as an isothermal method which 
involved conduc tivity measurements . 
S tandard methods of analysis were used but 
no spec if ic details are given . 

SOURCE AND PURITY OF MATERIALS : 

Chem ically pure H3Po4 and reagent grade 
KH

2
Po4 were used. 

ESTIMATED ERROR: 

No informat ion is given . 

REFERENCES : 
1 .  Bergman , A . G . ; Luzhnaya , N . P . F..lz..lko 

Kh.im..lc./,u lue O�novy 1 zu.c.heruya ..l 
L6pol ' zovan.iya -00.eyanyl,h Mu.to1toshden.iy 
Khlo1tld-�uJ'fatnogo T..lpa , Moscow ,  IAN 
SSSR , 195 1 . 

2 .  Babayan ,"°""s:G . ;  P okhomov ,  B . G . ; Melichov ,  
I . V . ; Merkulova , M . S . Rad..lokh.im..lya 
1 0 1', 1  � 1 0 1  



COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1)  Potass ium d ihydrogenphosphate ; KH2Po4 : 
[ 7 778-77 -0 )  

Orekhov ,  I . I . ;  Tereshchenko ,  L .  Ya . ; 
Balabanov ich , Ya .K . ;  Vlasova , T . L .  

( 2 ) Phosphor ic ac id ; H3Po4 [ 7 664-38-2 )  

( 3 ) Water ; H20 ; [ 7 7 32-18- 5 )  

Zh .  Neo�g . Klum. 1969 , 1 4 , 163 7 -40 .  

EXPERIMENTAL VALUES cont ' d : 

Part 3 . Cl Solub ility of KH2Po4 in aqueous solut ions of H3Po4 • 

temperatur e in ° C . 
s ec t ion 10 20 30 40 so 60 

1 ---- 17 . 1  20 . 6  23 . 1 ---- ----
2 17 . 3 3  20 . 28 23 . 4  2 6 . 21 29 .1  32 .4 6 

20 . 6 23 . 54 25 . 7  29 . 1  32 . 2 9 34 .88 
4 23 . 22 25 . 62 29 . 2 5 31 . 7 3 3 .82 3 6 . 1  
5 2 6 . 56 28 . 22 31 . 7 2 33 . 63 3 5 . 64 3 7 . 4  
6 29 . 6  30.74 33 . 0  3 5 . 3 3 7 . S  39 . 4 

ClThe solubility valu es are given as mass% . 

7 0 

----
34 . 7 1  
3 7 . 3 7  
3 7 . 62 
38 . 57 
41 . 25 

The authors emphas ize that supersaturated solut ions are formed very easily .  

Part  4 .  The relation of composition of saturated solu tions to pH i s  given in 
graphical form only . 
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COMPONENTS: 

( 1 )  P otassium dihydrogenphosphat e ;  KH2Po4 ; 
[ 7 778-7 7 -0 )  

(2) Phosphor ic acid ;  H3Po4 ; [ 7 664-38-2) 

(3) Water ; H2o ;  [ 7 732-18-5 ) 

VARIABLES :  

Temp erature and composition . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  

Beremzhanov , B . A . ; Voronina ,  L . V . ;  
Savich ,  R . F .  

Ptu.lit . Teo1t . Kh,im . 1978 , 3-7 . 

PREPARED BY: 

J .  Eysseltova 

Composit ion of saturated solutions in the KH2Po4-H3Po4-H20 sys tem .  

KHl04 H/04 
mol/ kga 

K2o P20 5 ref r. solid 
mass% mol /kga mass% mass% mass% pH ind ex phas e 

temp = 2 5 ° c .  

24 .8 2 . 43 0 . 30 0 . 04 8 . 65 13 . 10 8.2 5 1 . 355  KH2:;o4 2 5.8 2 . 69 3 . 7 5 0 . 54 8 . 92 22 . 02 2 . 38 1 . 361 
2 5 . 0  2 . 8 6  1 0 . 9  1 .  7 3 8 . 67 20 . 78 1 . 9 7 1 . 381 I I  

25 . 2 2 . 9 0  11 . 1 1 .  7 7  8 . 7 2  21 . 37  1 . 8 6  1 . 387 I I  

27 . 2 3 . 42 14 . 4 2 . 51 9 . 4 22 . 41 1 . 61 1 . 3 97 I I  

30 . 8 4.59 23 . 7  4 . 40 1 0 . 92 2 6 .  70 1 . 12 1.417 I I  

30 . 4 4.8 6  23 . 7  5 . 26 10.67 3 1 . 57 0 . 56 1.417  I I 

34 . 7  6.8 9 28 . 3 7 . 80 12 . 0  33 . 65 0 . 21  1 . 419 I I 

3 6. 7 8 . 74 3 2 .8 10 . 97 12.7 35 . 58 0 . 20 1 . 422 I I 

37.9 9 . 83 33 .8 12 . 18 13 . 3  44.3 2 0 . 16 1 . 423 I I  

temp =  35 °c .  

27.2 2 . 74 0 . 0  0 . 00 9 . 4 14.3 3 . 5 1 . 360 KH2:,o
4 28 . 0  3 . 02 4 . 0 0 . 60 9 . 5 17 . 3 2 . 7 6 1.37 3 

30 . 1 3 .85 12 . 5 2.22 10 . 4 24 . 7 1 .82  1 . 389 I I 

31 . 9 4 . 47 15 . 7 3 . 05 11.l 28 . 0  1 . 20 1 . 400 I I  

33 . 9  5. 7 1  22.5 5 . 2 6 11 . 81 34 . 4 0 .88 1 . 414 I I 

38.0 6 . 10 27 . 3  7 . 01  13 . 3 3 9 . 8  0 . 3 0 1 . 417  I I  

3 9.2 9.86 3 1 . 6 11 . 04 13 . 6  43 . 0  0 . 15 1 . 423 I I  

41 . 5 12.44 34 . 0 14 . 16 14 . 3 46 . 6 0 . 02 1 . 424 I I  

(con tinued nex t pag e) 

AUXILIARY INFORMATION 

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

Crystall ine KH2Po4 was  d issolved in 
phosphor ic ac id solutions of d iff erent 

No details are g iven . 

concentrations .  Four days were allowed for 
equ ilibration . No further details are 
g iven . 

ESTIMATED ERROR: 

No details are g iven . 

REFERENCES : 
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COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 ) Potassium d ihydrogenphospha t e ;  KH2Po4 ; Beremzhanov , B , A , ; Voronina , L .  V , ;  
( 7 7 7 8-7 7-0 ]  Sav ich , R . F. 

( 2 )  Phosphoric acid ; H3Po4 ; [ 7 6 64-38-2 ] PJUkl,  Te.cit. , i:twn . !21!, 3-7 , 

( 3) Water ; H20 :  [ 7 73 2-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

Composition of saturated solut ions in the KHlo4-Hlo4-H2o sys tem , 

KHlo4 
mol /kga 

H/04 
mol/kga 

K2o P205 refr. sol id 
mass% mass% ma ss% mass% pH index phase 

temp = so•c . 

23 . 6  2 . 2 6 ---- o . oo 10 . 2 5 1 5 . 41 3 . 7 0 1 . 3 65  KHlo4 
2 9 . 9  3 . 28 3 . 3 0 . 50 10 . 3 5 17 . 99 3 . 10 1 . 37 0  
30.0 3 . 48 6 . 8  1.09 10 . 96 2 0.58 2 , 19 1 . 3 7 2  
31 . 5  4 . 09 12 . 0  2 . 16  10 , 9 0  2 5 . 11 1 .  7 8  1.3 7 3  
33 . 6  4.81 15 . 1  3 . 00 11 . 52 28 .40  1 . 56 1.384 
3 5 . 2  5 . 59 18 . 6  4 . 10 12 . 19 31 . 81 1 . 12 1 . 398  
3 6 . 3  6 . 25 2 0 . 0  4 . 7 2 12 . 55 33 . 42 0 . 89 1 . 3 94 
38 . 7  7 . 56 23 . 7  6 . 43 13 . 39 3 7 . 2  0 . 69 1 . 401 
3 9. 5  8 . 29 2 5 . 5  7 . 43 13 . 65 3 9 . 10 0 . 44 1 . 409 
40 . 9  9 . 10 2 6 . 1  8 . 07 13 , 7 5  40 . 2 5 0 . 34 1 . 410 " 
41 . 9  10 . 7 2  2 9 . 4  10 . 45 14.50 43 . 12 0 , 2 5 1 . 4 13 " 
4 2 . 5 11 . 69 30 , 8  11 . 7 7 14 . 7 0  44 . 50 0 . 23 1 . 415 " 
44 . 4  14 . 30 32 , 8  14 . 67 1 5 . 35 4 6 . 89 -0 . 04 1 . 419 " 
46 . 0  17 . 33 34 . 5 18 . 05 15 . 90 49 . 01 -0 . 08 1 . 423 " 

a The mol / kg H2o values wer e  calculated by the compiler .  
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COMPONENTS : ORIGINAL MEASUREMENTS :  

(1 ) Po tassium dihydrogenphosphate ;  KH2Po4 ; 
[ 7 7 78-77 -0 ] 

(2) Po tassium hydroxide ; KOH ; [ 1310-58-3 ]  

( 3 )  Water ; H2o ;  [ 7 7 32-18-5 ] 

Marshal l , W . L . 

J .  Chem . Eng . Va.ta 1982 ,  2 7 ,  1 75-8 0 . 

VARIABLES :  PREPARED BY : 

Temp erature and f ive  K/P rat ios .  J , Eyssel tova 

EXPERIMENTAL VALUES : 
Immisc ibility and l iquid-vapor crit ical phenomena for 

aqueous po tassium phosphat e  solut ions .  

immisc ib ili ty cr it ical 
solut e stoichiometry boundary phenomenon 

K/P04 rat io mass% mol /kg
a :1h •c phase C. tt • c  mass% 

d 

1 5 . 05 0.39 386 .8 ± 0 .2 12 389 . 0 ± 0 . 5  2 . 2 
1 1 0.09 0 . 82 3 85 . 6 ± 0 .1 12 388 . 5  ± 0 . 5  2 . 2  
1 14 . 8 1.28 385 . 7  ± 0 . 1  12 389 . 0  ± 0 . 5 2 . 2  
1 20 . 0  1 . 84 386 . 1  ± 0 .2 L 388 . 9  ± 0 . 2 2 . 2 
1 25 . 0  2.4 5  386 . 9  ± 0 . 4  LX 388 . 7  ± 0 . 5 2 . 2  
1 29

(1
5 3 . 07 38 7a8 ± 0 . 4  Ll 3893.° ± 0 . 5  2 . 2  

1 33  3 . 62 389 Ll 38 9 2 . 2  
1 4 1 . 5  5 . 21 e e1 e e 

1 . 2 5 . 07 0 . 3 7 37 6 . 0  ± 0 . 3  12 384 . 0 ± 0 . 5  1 . 8 
1 . 2 1 0 . 3  0 . 79 37 1 . 8 ± 0 . 2  12 383 . 9  ± 0 . 3 1 .8 
1 . 2 15 . 1  1 . 23 37 1 . 0 ± 0 . 1 12 384 . 9  ± 0 . 3  1 . 8  
1 . 2 20.2 1 .  7 5  3 7 0 . 9  ± 0 . 2  12 384 . 0  ± 0 . 5  1 . 8 
1.2 2 5 .1 2 .32 372 . 0  ± 0 . 2 L 38 5 . 0  ± 0 . 2  1 . 8  
1 . 2 30.2 2 . 9 9  3 73.0 ± 0 . 1  LX 384 . 5  ± 0 . 5  1 .8 
1 . 2  3 5/ 3 . 74 3 74 . 9/ 0 . 1  Ll 385 . 1/ 0 . 1  1 . 8 
1 . 2 3 9  4 . 42 384 . 5  Ll 384.5 1 . 8 
1 .2 4 0 . 2  4 . 64 e e1 e e 
1 . 2 50 . 1  6 . 94 e e e e 

(cont inued next pag e) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The synthet ic method was used .  Samples of 
known composition were seal ed in fused 
sil ica capillary tubes and heated . A 
chromel-alumel thermocouple was used with a 
dig ital readou t  unit , The exp er imental 

details are  described in ref . (1) .  

SOURCE AND PURITY OF MATERIALS : 

Analytical r eagent grade K2HP04 and K3Po4 and c ertified ACS grade KH
2Po4 were used . 

ESTIMATED ERROR:  
The t emp erature at which immisc ib il ity 
occurs had a precision of ± 0.1 K and an 
accuracy of 0 . 5 - 1.0 K .  The cri t ical 
t emperature had a pr ec ision of ± 0 . 1-0.2 K 
and an accuracy of 1 . 0-1 . 5 K, 

REFERENCES : 

1 . Marshal l , W . L . ; Hall , C . E. ;  Mesmer , R . E . 
J . Ino�g .  Nuc.l. Chem . 1981 ,  4 3 ,  449 . 



The K20-P205-H20 System 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium d ihydrogenphosphate ; KHl04 ; Marshal l ,  W , L ,  
[ 7 7 78-7 7-0 )  J .  Chem . Ertg ,  Va.ta .00., 2 7 ,  17 5-8 0 .  

( 2 )  Potassium hydroxide;  KOH ; [ 1310-58-3 ] 

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

EXPERIMENTAL VALUES cont ' d : 

K/P04 rat io mass% mol/kg 
a. :t.61•c phase 

C trc 
1 . 5  5 . 02 0 .34 369 . 0 ± 2 . 0 12 380 . 1  ± 0 . 1 
1 . 5  10 . 05 o .  7 2  364 . 0  ± 1 . 0  12 380 . 0  ± 0 . 5  
1 . 5  1 5 . 1  1 . 14 362 . 7  ± 0 . 1 12 380 . 0  ± 0 . 5  
1 . 5 20 . 1  1 . 61 3 61 . 7  ± 0 . 1  12 ' 380 . 0  ± 0 . 5  
1 . 5  30.2 2 . 7 7  362 . 5 ± 0 . 1  L 380 . 0  ± 0 . 5  
1 . 5  39 . 8  4 . 23 3 6 5 . 0 ± 0 . 5  LX 380 . 5  ± 0 . 5 
1.5 45/ 5 , 28 3 7 2

d
5 ± 0 . 5  L l 380

d
0 ± 0 . 5  

1 . 5  49  6 . 15 380 Ll 380 
1 . 5  50 . 3  6 . 48 e el e 

2 6 10 . 3  0 . 66 362 . 4  ± 0 . 4 12 3 7 5 . 9  ± 0 . 2  
2 6 20

a.° 1 . 44 3 60a° ± 0 . 2  12 37 6a8 ± 0 . 5  
2 6 56  7 . 3 1 37 7 L

l 
377  

2 . 12 4 , 73 0 , 28 369.4 ± 0 . 2  12 37 7 . 3  ± 0 . 2  
2 . 12 9 .88 0 , 61 3 61 . 4  ± 0 . 5  12 378 , 0  ± 0.2 
2 . 12  1 6 . 7  1 . 12 360 . 9  ± 0 . 2  12 3 7 9 , 2  ± 0 .4 
2 . 12 3 0 . 3  2 . 42 362 . 1  ± 0 .2 1

2 378.5 ± 0 . 4 

a.The mol/kg H2o values were calculated by the compiler . 

bLower boundary o f  observation ( appearance of second liquid phase with rising 
temperature) 

�l c dilute liquid phase ;  12 = concentrated l iquid phase; Lx � l iqu id phase  
near the consolute  solution composition (where composition 1

1
, equals 

composition 12) .  

d The mass% of solute  was est imated graphically ; values a t  upper temperature  
limit of  immiscibility . 

�o second liquid or critical phenomenon is observed a t  temperatures up to 
410°c .  

6Additional values are given in ref . (1) . 

mass% 

1 . 5 
1 . 5  
1 . 5  
1 . 5  
1 . 5  
1 . 5 
1 . 5  
1 . 5 
e 

1 
1 
1 

2 
2 
2 
2 
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COMPONENTS : 
(1) Tripotassium phosphate ; K

3
Po4 ; 

[ 7 7 78-53 -2 ] 

( 2) Phosphoric ac id ; Hlo4 ; [ 7 664-38-2 ] 

(3) Potas sium hydroxide ; KOH ; [ 1310-58-3 ] 
(4 ) Wat er ;  H2o ;  [ 7 732-18-5 ]  

VARIABLES : 

Composition at 2 5 ° C . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Parker ,  E . G .  

J .  Phy� . Chem . 1914 , 1 8 , 653-61 . 

PREPARED BY : 

J , Eysseltova 

Solubility in the KOH-H
d

P04-H2o syst em at 25 ° C .  

K+ P03 -
a a H ·oa K3Po4 KOH Hl04 2 sol id 

c. b 4 b cone cone mass% mol /kg mass% mol /kg mass% mol/kg mass% phase 

1 . 40 8 . 5 6 9 . 90 4 . 32 ----
1.4 7  6 . 74 10.40 1 .  7 2 ----
2 . 31 5 . 00 16 . 34 1 . 82 ----
1 .89  3 . 20 13 . 3 7 1 . 02 ----
1. 78 2 . 60 12 . 5 9 0 . 87 ----
1 . 51 1 . 81 10 . 68 0.65 ----
1 . 46 1 . 46 10 . 3 3 0 . 60 ----
2 . 31 1 . 84 16 . 34 1 . 05 ----
2 . 61 1.99 18 . 46 1 . 23 ----
3 . 06 2 . 25 21 . 65 1.53 ----
3 . 20 2 . 28 22 . 64 1.62 ----
3 . 98 2 . 67 28 . 16 2 . 26 ----
5 . 22 3 .24 3 6 . 93  3 . 59  ----
5 . 3 3  3 . 3 3 3 7 . 71 3 . 7 7 ----
5 . 67 3 . 41 40 . 11 4 . 20 ----
6.38 3 . 69 45 . 14 5 . 3 7 ----
6 .80 3.92 48 . 11 6.3 5 ----
7 . 23 3 . 73 51 . 15 6 . 71 ----
7.79 3.66 55.11 7 . 53 ----
8 . 56 3 . 42 60 . 56 8 . 42 ----
8 .81 2 . 92 61.98 7 . 7 3 0 . 28 
7 . 14 2 . 07 43 . 94 4 . 07 5 . 21 
7 . 18 2 . 09 44.3 6 4 . 11 4.88 
9 . 19 0 . 48 10.18 1.03 4 3 . 48 

AUXILIARY 

METHOD /APPARATUS /PROCEDURE : 

Bottles containing var ious amounts of 
phosphoric acid and potassium hydroxid e in 
solu tion and in contac t  with a sol id phase 
were placed in a thermostat and allowed to 
rotate until equilibrium was established . 
Phosphorus was analyzed according to ref. 
( 1 ) and potassium was determined as 
K2 [ P tC16 ] . 

---- 7 9.31 7 5.08 18 . 7 9 
---- 61 . 25 22 . 04 28 . 3 5  1 1  

---- 41 . 45 10 . 02 42.21 B ---- 25 . 18 4 . 18 61 . 45 1 1  ---- 19.66  2 . 9 6  67 . 7 5 1 1  

---- 12 . 80 1 . 7 0 7 6 . 52 1 1  

---- 9 . 53 1 . 21 80.14 1 1  

---- 10 . 48 1 . 46 73 . 18 1 1  ---- 10.97 1.58 70 . 57 1 1  ---- 12.05 1.8 5  6 6 . 3 0 1 1  

---- 1 1.89 1 . 85  65 . 47 1 1  

---- 13 . 16 2 . 28 58 . 68 1 1  

---- 14 . 7 0 3 . 10 48 . 3 7  1 1  

---- 15 . 22 3 . 3 0 47 . 07 1 1  

---- 14 . 89  3 . 3 7 45 . 00 1 1  

---- 15 . 32 3 . 9 5 39 . 54 1 1  

---- 16 . 2 0  4.63 3 5.69 1 1  

---- 12 . 93 3 . 67 3 5 . 92 C 
---- 10 . 42 3 . 08 34 . 4 7 1 1  

---- 5 . 55 1 . 67 33 .89  1 1  

0 . 13 ---- ---- 37.7 4  D 
1 . 82 ---- ---- so.a s 1 1  

1. 71 ---- ---- 50 . 83 1 1  

16.72 ---- ---- 46 . 34 1 1  

(continu ed next page) 

INFORMATION 

SOURCE AND PURIT'i OF MATERIALS : 

No information is given .  

ESTIMATED ERROR : 

No informat ion is given. 

REFERENCES : 

1. Treadwell , F . P . ; Hall , W . T. Ana1y.ti.c.a1 
Chem.ui:tll.y, Vol . 1 1 ,  !211 ,  p, 43 4 . 



COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Tr ipotassium phosphate ; K3Po4 ; Parker , E.G. 
[ 7 7 78-53-2 J 

(2) Phosphor ic acid ; H3Po4 ; [ 7664-38-2 ] 

(3 )  Po tassium hydroxide ; KOH ; [1310-58-3 ] 

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

J , PhyJ . Chem • ..!i!i , 1 8 , 653-61 , 

EXPERIMENTAL VALUES cont ' d : 

cone 

9 . 23 
9 . 41 
9,7 9 
9,80  
9 , 48 
9 . 7 6 
9 . 7 6 
9 .  7 7  

b 
Po3-

4 b cone 

0 . 46 
0 . 38 
0.23 
0 . 24 
0.32 
0 . 24 
0 . 22 
0 . 12 

Solub�lity in the KOH-H3Po4-H2o 

K3Po4
a. KOHa. 

mass% mol /kg mass% mol /kg 

9 , 7 6 
8 . 06 
4 . 88 
5 . 09 
6 , 7 9  
5 . 09 
4 .67 
2 . 54 

0 . 99 
0 . 83 
0 , 52 
0 . 54 
o .  7 0  
0 . 54 
0 . 49 
0 . 26 

44 . 04 
46.40 
51 . 06 
50 . 94 
47 . 80 
50 . 7 2 
51.06 
52 . 7 9  

16 . 99  
18.16 
20 , 65 
20 , 65 
18 , 7 6 
20 . 46 
20 . 55 
2 1 . 07 

system at 25 °c .  
a. H3Po4 

mass% mql/kg 

a.All these values were calculat ed by the comp iler. 

b The concentrat ion unit is : mol / 1000 g of the solu t ion, 

H Oa. 

2 
mass% 

46 . 20 
45 . 54 
44 . 06 
43 . 97 
4 5 . 41 
44 .21 
44 .27 
44 . 67 

C.The solid phases are :  A .. KH/04 •H3Po4 ; B .. KH2Po4 ; C a  K3Po4 ; D • Klo4 · 3H20 ; 

E .. KOH · 2H20 . 

solid
c. phase 

D 
I I  

" 
I I  

I I  

E 
I I  

I I  
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COMPONENTS :  ORIGINAL MEASUREMENTS: 
(1) Tripotassium phosphate ; K/04 ; Jiinecke , E . 

( 7 7 78-53-2) z .  Phy.1, . Chem. 1927 , (2) Phosphor ic ac id ;  H3Po4 ; [ 76 64-38-2) 

( 3 )  Potassium hydroxide ;  KOH ; [ 1310-58-3 ) 

( 4 )  Water ; Hl ; [ 7 732-18-5 ) 

VARIABLES :  

Composition and temperature .  

EXPE RIMENTAL VALUES : 
Solub ility 

K20 "20 K/04 
b 

PREPARED BY : 

J . Eysseltova 

in the K3Po4-H3Po4-KOH-H2o sys tem. 

KOH b H PO b 
3 4 

1 2 7 , 

a. a. mass% mol/kg mass% mol/kg mass% mo l/kg cone cone 

t emp . a 0 ° C . 

9 6.0 107 . 0 5 .  7 7 0 . 62 50. 6 6  20 . 73 ---- ----
90.5 146 . 0 1 1.55 1 . 01 34 . 66 11 . 48 ---- ----
86 . 5  156.0 15. 7 7  1 . 31 27 . 74 8 . 7 5 ---- ----
82 . 2  17 3 . 0  19 . 50 1 . 52 20.40  6 . 05 ---- ----
7 9 . 5  171 . 0 22 . 62 1 . 7 6  17 . 00 5 . 02 ---- ----
76 . 3 153 . 0 28.01 2.26 13 . 7 1 4 . 19 ---- ----
73 . 5 153 . 0  31 . 32 2 . 50 9 . 7 6  2 . 95 ---- ----
70 . 8  160 . 0  33 . 5 9 2 . 61 5 . 80 1 .  70 ---- ----
68 . 5 1 53.0 37 . 24 2 . 92 2 . 72 0 . 80 ---- ----
6 6 . 5 152 . 0 39 . 66  3 . 10 ---- ---- 0 . 07  0 . 01 
63 . 9  147.0 38 .88 3 . 1 1 ---- ---- 2 . 25 0.39  
61 . 0  104.0 4 4.94 4 . 28 ---- ---- 5 . 6 7 1 . 17 
58 . 5 82 . 0 48.3 1 5 . 35 ---- ---- 9.21 2 . 21 
56 . 0  97 . 1 42 . 70 4 . 3 5 ---- ---- 11 . 13 2 . 4 6  
52 . 4  92 . 0 41 . 02 4.42 ---- ---- 15.32  3 . 58 
50 . 5 219 . 0 23 . 7 9  1 .  7 0  ---- ---- 10.4 5 1 . 62 
48 . 3  3 63.0 15 . 68 0 . 97 ---- ---- 8 . 19 1.09  
39 . 8 460.0 10 . 68 0.63  ---- ---- 9 . 91 1 .  27 
33 . 0  280.0 13.05 0 .8 9 ---- ---- 18.32 2 . 72 
30 . 0  260.0 12 . 52 0.88 ---- ---- 21 . 07 3 . 23 
25.0 63 . 0  23 . 05 4 . 51 ---- ---- 52 . 90 22 . 4 5 
24 . 7  17 2 . 0  13 . 64 1 . 18 ---- ---- 3 1 . 9 3  5 . 98 
19 . 5  80.0 16 . 28 2.60 ---- ---- 54 . 24 18 . 28 

(cont inued 

AUXILIARY INFORMATION 

71-92 .  

b 
H2o 

mass% 

43.61 
53 . 83 
56 . 49  
60 . 10 
60 . 38 
58 . 28 
58.92 
60 . 61 
60.04 
60 . 27 
58 . 87 
4 9 . 39 
4 2 . 48 
4 6 . 17 
4 3 . 66 
65 . 7 6 
7 6.13 
7 9.41 
68.63 
6 6 . 4 1 
24.05 
54 . 43 
29.48 

next page) 

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
No information is g iven. No informa t ion is given . 

ESTIMATED ERROR:  

No inf ormation is given . 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1) Tripo tassium phosphate ; K/04 ; Ji1necke , E .  [ 7 7 78-53-2 ) 

( 2 ) Phosphoric ac id ; H3Po4 ; [ 7 664-38-2 ] z .  Phy4 . Chem. 1927 , 1 27 , 7 1-92 , 

( 3 )  Potas s ium hydroxide ; KOH ;  [ 1310-58-3 ] 

( 4 )  Water ; H2o ; [ 7 73 2-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Solubility in the K3Po4-H3Po4-KOH-H20 sys tem .  

H20 b Koi b H Ob K2o K/04 Hl04 2 
a a mass% mol /kg mass% mol/kg mass% mol/kg mass% cone cone 

temp . = o•c . 
13 . 1  13 1 . 0  8 . 52 0 . 92 ---- ---- 48 . 01 1 1 . 2 7  43 . 47 
10 . 0  4 4 . 0  10 . 43 6 . 08 ---- ---- 81 . 48 102 . 97 8 . 09 

2 . 4 73 . 5 2 . 07 0 . 46  ---- ---- 7 6, 71 3 6.9 1 3 0 . 22 

t emp .  = 25 ° c .  

9 6.0 9 7 . 0  6 . 07 o . 7 0 53 . 23 23 . 31 ---- ---- 40. 7 0  
90.5 98 . 0 14 . 35 1 . 58 43 . 07 18 . 02 ---- ---- 42 . 58 
86 . 5  102 . 0 19 . 98 2 . 09 35 . 16 13 . 97  ---- ---- 44 .8 6  
82 . 2 130 . 0 23.14 2 . 0 7 24 . 22 8 . 20 ---- ---- 52 . 64 
79 . 5 12 1 . 0 26 . 54 2 . 33  19,95 6 . 64  ---- ---- 53.5 1  
7 6 . 3 119 . 0 32 . 3 6 2 , 94 1 5 . 83 5,45 ---- ---- 51 . 8 1  
73 . 5 127 , 0 34 . 91 3 . 03 10 . 88 3 .57 ---- ---- 54 . 21 
70 . 8 118 . 0  4 0 . 06 3 . 55 6 . 92  2 . 3 2  ---- ---· 53.02 
68 . 5 119 . 0 43 . 02 3 . 7 6  3.14 1 . 04 ---- ---- 53 .84  
6 6.5 117 . 5 45 . 9 5 4 . 01 ----- ---- 0 . 08 0.01 53.97 
63 . 9  101 . 5  47 . 66  4 . 53  ----- ---- 2 . 76 0 . 56 4 9 . 58 
61 . 0  80 . 2  50 . 88 5 . 61 ----- ---- 6.42 1 . 53 4 2 . 7 0  
58,5 82.0 48.3 1  5,3 5  ----- ---- 9 , 21 2.21 42,48 
56 . 0  7 6.0 47 . 8 2  5 . 6 7 ----- ---- 12.47 3 . 20 39 . 7 1  
52 , 4 88 . 0  4 1 . 89 4 , 64  ----- ---- 15 . 64 3 . 7 6 2 2 . 4 7  
50 . 5 159 . 0 29.3 0  2 . 38 ----- ---- 12 . 87  2 . 2 7  57.83 
48 . 3  292 . 0 18 . 52 1 . 21 ----- ---- 9 . 67 1 . 37  7 1 .81  
3 9 . 8 43 5 . 0  11 . 18 0 . 6 7  ----- ---- 10 . 38 1 . 3 5  78 .42 
33 . 0 24 9 . 0  14.21 1 . 01 ----- ---- 19 . 95 3 . 09 65 .84 
30 . 0 185 . 0 15 . 8 2  1 . 2 9 ----- ---- 2 6 . 62 4 . 71  5 7 . 56  
25 . 0  59,0 23 . 63 5 . 03 ----- ---- 54 . 23 2 5 . 00 2 2 . 14 
24.7 12 1 . 0 16 . 79 1.80 ----- ---- 3 9 . 3 0 9 , 13 4 3 . 9 1 
19 . 5 58 . 0 18 . 55  4 . 44 ----- ---- 61 . 7 9 32 . 09 19 . 66  
13 . 1 92 . 0  10 . 2 5 1 .  51 ----- ---- 57 . 7 6 18 . 43 3 1 . 99 
10 . 0 44 . 0 10 . 43 6 . 08 ----- ---- 81 . 48 102 .87  12 . 44 

2 . 4 4 7 . 8 2 . 44 1 . 53 ----- ---- 90 . 05 122 .44 7 . 51 

aThe concentrat ion unit is :  g /100 g of K2o + P2o5 • 
b These concentrations  were calculated by the comp iler . 
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COMPONENTS :  ORIGINAL MEASUREMENTS : 
(1 )  Potassium d ihydrogenphosphate ;  KH2Po4 ; Kras il ' shtschikov , A . I .  

[ 7 7 7 8-7 7-0 ]  I zv .  I n-.ta. F{z . - klum. An . 1933 , 6 ,  159-68 . 
(2) Potassium hydroxid e ,  KOH ; [ 1310-58-3 ] 

( 3 )  Phosphor ic ac id ;  n3Po4 ; [ 7 6 64-38-2 ] 

( 4 )  Wa ter ; 1120 ; [ 7 7 32-18-5 ]  

VARIABLES : 

Temp era ture and compos it ion . 

EXPERIMENTAL VALUES : 
Part 1 . The f ollowing data are g iven in 

soln . d ens ity a 
K20 

b no . t/ ° C g / cm3 concn . concn . 

1 0 1 . 131 14 . S  6 . 4 7 
2 0 1 . 101 10 . 9  5 . 01 
3 0 1 . 094 9 . 44 4 . 3 9 
4 0 1 . 096  9 . 6  4 . 44 
5 0 1 . 102 9 . 9  4 . 5 7 
6 0 1 . 157  12 . 4  5 . 3 0 
7 25 1 . 247  32 . 9  12 . 5  
8 25 1 . 193 23 . S  9 . 63 
9 25 1 . 1 7 6  20 . 3  8 . 4 5  

1 0  25 1 . 157  17 . 9  7 . 65 
11 25 1 . 1 5 1  1 6 . 6  7 . 1 7 
12 25 1 . 14 8  1 6 . 0  6 . 95 
13 25 1 . 14 7  1 5 . 9  6 . 89 
14 25 1 . 148 1 5 . 9  6 . 88 
15 25 1 . 1 52 16 . 5  7 .  03 
1 6  25 1 . 1 54 16 . 8  7 . 13 
1 7  2 5  1 . 160  16 . 8  7 . 18 
18 25 1 . 162 16 . 9  7 . 18 
19 25 1 . 168 17 . 3 7 . 21 
20 25 1 . 206 18 . 8 7 . 56  
21 25 1 . 242 21 . 9  8 . 3 0  
22 so 4 5 . 7 12 . 68 
23 so 3 6 . 0  11 . 8 5  

PREPARED BY : 

J , Eysseltova 

the paper . 

C. a 
P20 5 b C. 

H20 

concn . concn . concn . concn . c oncn . 

44 . 2  12 . 1  8 . 16 5 5 . 8  583 . 6  
4 1 . 2  10 . 3  7 . 16 5 5 . 8  721 . 6  
3 9 . 8 5 9 . 44 6 . 62 60 . 1 5 808 . 2  
3 8 . 9  10 . 0  6 . 9 7 61 . 1 7 7 6 . 4  
37 . 5  1 1 . 0  7 . 63 62 . 5  7 19 . 6  
28 . 8  20 . 4  13 . 10 7 1 . 2 443 . 5  
4 6 . 0  25 . 5  14 . 65 54 . 0  268 . 3  
43 . 8  20 . 1  12 . 3 5  5 6 . 2  3 5 5 . 0  
42 . 6  18 . 0  1 1 . 4 1  57 . 4  403 . 6  
41 . 2  17 . 1  10 . 90 58 . 8  4 3 9 . 1  
40 . 5  16 . 2  10 . 55 5 9 . 5  464 . 3  
40.2 1 5 . 9  10 . 34 59 . 8  4 78 . 4  
3 9 . 8 5 15 . 9  10 . 4 0  60 . 1 5  4 7 8 . 5  
3 9 . 5  16 . 1  10 . 56 60 . 5  4 73 . 4  
39 . 2  16 . 9  10 . 92 60 . 8  4 6 7 . 1  
38 . 8  17 . 4  1 1 . 26 61 . 2 443 . 7  
38 . 2 18 . 2  1 1 . 63 61 . 8  431 . 6 
3 7 . 5  18 . 7 11 . 9 5  62 . S  422 . 8  
3 6 . 3 20 . 0 12 . 65  63 . 7 4 03 . 6  
32 . 5 26 . 1  1 5 . 7 0 67 . 5 3 30 . 0  
3 0 . 1  3 3 . 9  19 . 3 0  69 . 9 262 . 3  
27 . 2  80 . 8 33 . 9 6  72 . 8  1 14 . 4  
32 . 1 50 . 6  25 . 10  6 7 . 9 1 7 0 . 7  

(continued next page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The mixtures were allowed to equ il ibrate  
for 12-15 hours in a water thermo stat . The 
phosphorus  content  was  determined grav i-
metr ically as Mg2P2o , the hydrog en or 
hydroxide ion contenl was  det ermined by 
titra tion u s ing methylorange as ind ica tor . 

SOURCE AND PURITY OF MATERIALS : 

Kahlbaum KH/0 4 wa s used . No o ther 
informa tion is g iv en . 

ESTIMATED ERROR : 

The temperature was controll ed to within 
± 0 . 1 K . 

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium d ihydrogenphosphat e ;  KHlo4 ; Krasil ' shtschikov , A . I .  
[ 7 7 78-77-0 ] I zv .  In--ta. F.i.z . - klum . An.  1933 , 6 , 159-68 

( 2 )  P otassium hydroxid e ;  KOH ; [ 13 10-58-3 ] 

( 3 ) Phosphoric ac id ; H
3
Po4 ; [ 7 6 64-38-2 ] 

(4 ) Water ; H20 ; [ 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont ' d : 

Par t 1 .  The f ollowing data are g iven in the paper . 

soln . density K20 
b 

P20 5 H2o 

:t/ O C g /cm3 Cl C. Cl b C. 
no . concn . concn . concn. concn .  concn . concn . concn . 

24 so 3 0 . S 11 . 0 3 5 . 9 36 . 2  19 . 7 0 64 . 1 22 5 .8 
25 so 28 . 6 10 . 78 39 . 0  29.6 16.84 61 . 0  262 . 1  
26  so 27 . 7 10.50 38 . 9  28 . 6  16 . 50 61 . l  270 . 3 
27  so I 25 . 9  10 . 12 39 . S 2 6 . 4  15.53 60 . S 289 . 9  
28 so 2 5 . 8  10 . 09  3 9 . 85 25.8 15 . 2 2 60.15 295 . 1  
29 so 28 . 6 10 . 91  40.6 27 . 6  15.9 5 59 . 4 2 72 . 4  
30  so 3 2 . 0  11 . 99  42 . 2  29 . 0 16 . 41 57 .8 252 . 1  
3 1  so 125 . 0  28 . 69 51.2 7 9.1 27 . 37 48 . 8  78 . 4  

ClThe conc entrat ion unit is : mol / 1000 mol u2o . 
b The concentra t ion unit is : g /100 g of solut ion . 

c.The concentrat ion unit is : g /100 g of oxides . 

Part  2 .  The comp iler has r ecalculated the da ta in Part 1 to g ive the f ollowing values . 

soln . KHl04 H/04 KOH 

no . t/ ° C mass% mol/kg mass% mol/kg mass% mol/kg 

1 0 15 . 65 1 . 3 63 ---- ---- 0 . 013 0 . 002 
2 0 13 . 7 3 1.169 ---- ---- 0 . 003 0 . 000 
3 0 12 . 68 1 . 067 0 . 006 0 . 000 ---- ----
4 0 12 .83 1 . 08 6 0 . 38 5  0 . 045 ---- ----
s 0 13 . 21 1 . 131 1 . 03 0 . 122 ---- ----
6 0 15 . 3 1  1 . 449 7 . 06 0 . 928 ---- ----
7 25 28 . 09  2.87 1  ---- ---- 0 . 03 5 0 . 008 
8 25 23 . 68 2 . 280 ---- ---- 0 . 018 0 . 004 
9 2 5  21 .88 2 . 05 6  ---- ---- 0 . 011  0 . 002 

10 25 20 . 90 1 . 941  ---- ---- 0 . 005 0 . 001 
11 2 5 20 . 23 1 .8 63 ---- ---- 0 . 002 0 . 000 
12 25 19 .83  1 .817  ---- ---- 0 . 001 0 . 000 
13 25 19 . 91  1 .827  0 . 024 0 . 003 ---- ----
14 2 5  19 .88 1.829 0 . 2 65 0 . 033 ---- ----
15 25 20 . 3 1 1 . 883 0 . 4 5 0 . 058 ---- ----
16 25 20.60 1 . 92 3 a . 1 12 0 . 092  ---- ----
17 2 5  20 . 7 5 1.9 62 1 . 12 0 . 146 ---- ----
18 2 5 20 .  7 5 1 . 962 1 . 5 6 0 . 205 ---- ----
19 2 5 20 . 83 1.995  2.4 6  0 . 327  ---- ----
20 25 21 .85  2 . 22 2 5 . 9 5 0 .840 ---- ----
21 25 23 . 98 2.644 9 . 3 8 1.43 6  ---- ----
22 so 3 6.64 6 . 28 2 0 . 51 4 .88 ---- ----
23 so 34 . 24 4 . 51 10 . 00 1 .83 ---- ----
24 so 3 1.7 9 3 . 65 4 . 3 1  0 . 68 9 ---- ----
25 so 3 1 . 15 3 . 3 6 0 . 82  0 . 123 ---- ----
26 so 3 0 , 34 3 . 24 0 . 94 0 . 139  ---- ----
27 so  29 . 24 3 . 05 0 . 3 9 0 . 056 ---- ----
28 so 29 . 15 3 . 04 0 . 44 0 . 063 ---- ----
29 so 3 0 . 59 3 . 24 ---- ---- 0 . 004 0 . 001 
30 so 31 . 4 5 3 . 37 ---- ---- 0 . 013 0 . 003 
31 so 52 . 4 9  8 . 14 ---- ---- 0 . 13 o . os o  

;\MO-N 
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COMPONENTS : 

( 1 )  Tr ipotassium phosphate; K3Po4 ; 
[ 7 7 78-53- 2 ]  

( 2 )  Phosphor ic ac id ; H3Po4 ; [ 7 6 64-38-2 ] 

( 3 )  Potas s ium hydroxide ; KOH ; [ 13 10-58-3 ] 

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

VA{UABLES: 

Composition at 2 5° C .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

1 .  Berg , A . G .  I zv .  Aka.d. Nauk SSSR 1933 , 
167-82. 

2 .  Berg , A . G .  Izv. Aka.d . Nauk SSSR .!2J.!!. , 
147-60 .  

PREPARED BY: 

J .  Eysseltov6 

Part  1 , Solubili ty isotherm in the K3Po4-H3Po4-KOH-H2o sys tem at  2 5° C .  

soln . K2o P205 Hl solid 
a no . mas s% mo1% mass% mol% mass% mol% phase 

1 4 7 . 2 5 14.62 ---- ---- 52 . 7 2  83 . 38 Al , A2 (1)  
2 4 5 . 51 13 . 78 ---- ---- 54 . 4 9  8 6 . 22 A2 
3 4 7 . 4 9  17 , 92 1 . 3 7  0 . 74 4 1 . 14 8 1 . 34 Al + BJ 
4 4 6 . 18 14 . 44 1 . 73 0 . 3 6  52 . 09 8 5 , 20 B3 , Al(l) 
5 4 5 . 92 14 . 3 2 1 . 78 0.37 52 . 30 8 5.3 1 I I  I I  

6 4 5 . 90 14 . 28 1 .8 6  0 , 38 52 , 24 8 5 . 34 A2 + B3 
7 4 5 . 7 5  14 . 25 1 .85 0 . 38 52 . 4 0  85 , 3 7 B3 (1) 

A2 + BJ 
8 4 3 , 20 13 . 37 3 . 7 5  0 , 7 7 53 . 05 8 5 . 8 6  B 3  
9 41 . 69  13 , 65 9 ,04 1 . 97 4 9 . 27 84 . 38 B3 

10 41 . 53 13 . 67 9 , 52 2 . 08 48 . 95 84 , 2 5  B3 + g1 
11 4 1 . 67 13 . 67 9 , 61  2 . 11 48.72 84 . 13 B3 
12 4 1 . 63 14 , 20 11 . 78 2 , 6 7  46 . 59 83 . 13 
13 4 1 . 55 14 . 55 13 , 51 3.14 44 . 94 82 . 31 
14 4 1 . 50  14 ,78 14.56 3 . 36 4 3 , 94 81 .86 
15 41 . 70 15 , 03 15 . 19 3 , 67 4 3 , 11 81 . 3 0  
1 6  41 . 58 14 , 98 15 . 23 3 . 67 4 3 . 19 8 1 . 35 
1 7  41 . 56 1 5 , 03 15 . 4 5  3 , 70 4 2 . 99 81.27 
18 4 1 .8 7  15.49 1 6 . 54 4 . 06 41 , 59 80 . 4 5  
1 9  42 , 01 15 . 8 1  1 7 . 44 4 . 39  40 . 55 7 9 . 80  
20 4 2 . 12 15 , 95 17 . 69 4 . 4 5  40 . 19 7 9 . 60 
2 1  42 . 44 17 . 08 20 . 78 5 , 54 3 6 . 78 7 7  , 38 

( continued next page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE: 

The isothermal method was used . The 
mixtures were equilibrated in a water 
thermostat by ag itation ( 9 00 rpm) for at 
least 20  hours .  The solid and l iqu id 
phases were separated f rom each o ther by 
centr ifuging at 1500-2000 rpm . The 
potassium content was determined as KCI04 , 
the phosphorus content as  Mg2P207 , and the 
water content by d ifference .  The nature 
of the solid phases was d etermined micro
scopically and by the use of Schreinemakers '  
me thod . 

SOURCE AND PURITY OF MATERIALS : 

Kahlbaum reagent grade KOH was used , The 
KH2Po4 was r ecrystallized two or three 
times . The H3P04 was imported and had a 
c ontent of 90% , 

ESTIMATED ERROR: 

The temperature was kept constant to within 
± 0 , 05 K ,  For fur ther information see the 
cr itical evaluation . 

REFERENCES :  
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COMPONENTS : ORIGINAL MEASUREMENTS :  

(1) Tripotassium phosphate ; Kl04 ; 1. Berg. A . G .  l zv .  Akad . Na.u/2 SSSR 1933 , 
( 7 7 78-53-2] 167-82 . 

(2) Phosphor ic acid ; H3Po4 ; ( 7 6 64-38-2] 2 .  Berg. A . G .  I zv .  Alutd. Na.u/2 SSSR 1938 , 
( 3 )  Potassium hydroxide; KOH ; (1310-58-3] 147-60.  
(4)  Water ; H2o ;  ( 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont d :  

Par t  1 ,  Solubility isotherm in the K3Po4-H3Po4-KoH-H20 system at 25°C , 

soln , K2o P205 H2o solid a. no . mass% mo1% mass% mo1% mass% mo1% phase 

22 43 . 34 19 . 93 26 . 7 5 8 . 16 29 . 91 71 . 91 B3 + C 
23 41 . 53 13 . 67 9 , 52 2 . 08 48 . 95 84.25 B3 + B7 
24 41 . 50 13 . 66 9 . 57 2 . 10 48 . 93 84 , 24 B3 + B7 
25 3 7 , 18 11.32 8 . 15 1.65 54 . 67 8 7.03 B7  
26  34 . 3 9  10 , 51 10 . 99 2 , 23 54.62 8 7 . 26 I I  

27 34.06 11 . 25 16 . 7 0 3 . 66 49.21 85 . 09 I I  

28 3 9.42 16.03 24.17 6 . 52 3 6 . 41 7 7 . 4 5  B7 + g3 
29 41 . 48 17 . 99 25 . 62 7 . 3 7  32.90 74 . 64 B7 
30 41.64 18 . 7 1 27 . 21 8 . 10 31 . 15 7 3 . 19 cc.  
31 41.07 18.35 27 . 46 8.14 3 1 .47  7 3.51 I I  

32 40 . 40 ---- 28 . 12 ---- 31 . 48 ---- C b 

33  40 . 22 17.80  27 , 7 9 8 . 16 31.99 74 . 04 cc. 

34 37 . 59 16 , 57 30 , 03 8.78 32 .39 74.65 I I  

35  37 . 20 16 . 51 30 . 72 9 . 04 32.08 74 . 4 5  I I  

3 6  3 6 . 9 6  16.31 30 . 65 8 . 96 32.3 9  74 . 43 " 
3 7  41 . 9 0  18 . 06 24.89 7 . 11 32 . 21 74 .83  C3c. 

38 40 . 33 16 . 8 1  24 . 62 6 .80 3 5.05 76.39 I I  

39 3 6 . 69 14 . 22 24 . 37 6 , 28 38 , 94 7 9 , 45  C3d 

40 34 . 15 13 . 03 25.48 6 , 45 40 , 37 80.52 I I  

41 34 . 05 12 , 98 25 . 52 6 . 45 40 .43  80 . 57 I I  

42 34.22 13 . 19 26.02 6 . 69 39.7 6 80.12 C3 
43 34.13 13 . 22 26.39 6 . 82 3 9 . 48 7 9.96 I I  

44 34 . 22 13 . 36 26.90 7 .26 38 .88 7 9 . 38 I I  

45 3 4 . 5 5 13 . 76  27.57 7 . 32 3 7 .88 78.92 " 
4 6 34.92 14 . 16 28.90 7 .7 7 36 .82 78 . 07 I I  

47 34 . 9 7  14 . 42 29 . 04 7 . 95 3 5 . 9 9  7 7  . 63 CJ + D b , e 

48 37 . 46 1 6 . 29 29 . 47 a . so 33 . 07 7 5 , 21 D b 

49 35.84 14 . 98 28 , 9 5  8 , 03 3 5 . 21 7 6.99 I I  

50 3 5 . 53 14 .81 29 . 09 8.08 3 5.38 77 . 11 CJ + D 
51 3 5 . 51 14 . 76 28.96 7.99 3 5 . 53 7 7.25 CJ ( l) b 

52 3 5 . 16 14 . 54 29.01 7 . 9 6  35 .83 77 . so C3 + D 
53 3 5 . 01 14.49 29.19 8 . 02 3 5 .80  7 7 . 49 
54 34 . 48 14.19 29 . 3 9  8.02 36.13 7 7 . 78 " 
55  33 . 32 13.18 28.30 7.42 38 . 38 7 9.40 
5 6  32 . 65 12 . 6 5  27 , 7 5  7 .13 3 9 . 60 8 0 . 22 I I  

57 3 1 . 30 11.98 27.12 7 , 72 41 , 58 81 . 30 I I 

58 26 . 33 8 . 75 24 . 23 5 . 34 49 .44 85 . 91 I I  

59 20.12 5 . 78 19 . 67  3 .7 5 60 , 2 1 90.47 " 
60 17.68 4 . 84 18.13 3 . 29 64 . 19 91 .87 I I  

61 14 . 20 3 . 64 15.89 2 .  7 0 69 . 91 9 3.66 " 
62 11 . 66 2 , 7 7  13 .37 2 , 10 74 , 97 9 5 , 13 I I 

63 7, 7 7  1 .  7 6  10 , 73 1 . 61 81 , 50 96 . 63 I I  

64 7 . 14 1 . 60 10 . 45 1 . 56 82 .41  9 6 .84 I I  

65 6 .87 1 . 53 10.17 1 . 51 82 , 96 96 . 96  I I  

66 6 . 90  1 . 55 11.00 1.65 82 . 10 9 6 . 80 I I  

67  7 . 06 1.60 11 . 44 1 .  72 81 . 50 9 6 . 68 I I 

68 7 . 08 1.62 12 . 12 1.84 80 . 80  9 6 . 54 I I  

69  8 . 49 2 . 15 20 . 3 5  3 , 4 3  71 . 16 94 . 42 I I 

70 9 . 52 2.65 26 . 8 9  4.95 63 . 59 92 . 40 " 
7 1 10 . 19 3.10 32 . 90 6 , 48 56 , 91 9 0 .42 " 
72 11, 69 4 . 18 42.42 10 . 05 4 5 , 8 9  85 . 7 7  i 
73 12 . 50 4.84 46.38 11 . 91 41 . 12 83 . 25 I I  

74  12.68 5 . 01 47.40 12.43 39.92 82 . 56  
7 5  12.91 5 . 38 4 9 . 90 13 . 49  37 . 19 81.13 I I 

7 6  13 . 67 5 .86  50.7 6 14 . 43 3 5 . 57 7 9.7 1 I I  

77 14 . 27 6 . 44 52.78 15 .80  32 . 9 5  7 7 .  7 6  I I  

78 14 . 29 6 . 49 53 , 94 16.2 6 31 . 77  7 7  . 25 I I  

79 12 . 7 7  5 . 04 47 ,16  12 . 33 40 . 07 82 . 63 E + F 

(continued next page) 



1 92 The K20-P20s-H20 System 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Tripotassium phosphate ; K3Po4 ; 1 .  Berg , A , G , 1zv . Ak.ad. Nauk SSSR .ill1, [ 7 7 78-53-2 ] 167-82 .  
(2) Phosphoric acid ; H

3
Po4 ; [ 7664-38-2) 

(3 ) Potassium hydroxide ; KOH ; [ 13 10-58-3 ] 2 . Berg , A . G . 1zv . Aka.d . Nauk SSSR �. 
147 -60 . 

(4 ) Water ; H2o ;  [ 7 7 32-18-5 )  

EXPERIMENTAL VALUES  cont 'd :  

Part 1 .  Solubility isotherm in the K3Po4-H3Po4-KOH-H20 system a t  25 °c .  

soln . K2o P205 H2o solid
11 

no , mass% mo!% mass% mo!% mass% mol% phase 

80 11 . 83 4 , 64 4 7 . 7 3  12 , 42 4 1 . 07 82 , 94 F 
81 10 , 27 3 , 99 48 . 66 12 . 54 41 , 07 83 . 47 ' 
82 9 , 69 3 , 78 49 , 40 12 . 78 40 , 91 83 . 44 
83 8 . 36  3 . 32 51 . 58 13 . 57 4 0 . 06 83 . 11  
84 8 . 10 3 , 22 51 . 91 13 , 68 3 9 . 99 83 . 10 
85 6 , 99 2 , 90 55 . 23 15 . 19 3 7 , 78 81 . 91 
86 6 . 85 2 , 93 5 6 , 80 1 5 , 7 5  36 , 35 81 . 32 
87 8 . 36 4 , 39 65 , 08 22 , 67 26 , 56 72 . 94 
88 8 . 7 6  4 . 74 65 , 94 23 , 67 25 . 3 0  71 . 59 
89  ---- ---- 64 . 41 18 . 67 35 , 59 81 . 33 G 
90 0 , 46 0 . 20 64 . 40 18 .82 3 5 . 14 80 . 98 II 

91 1 . 13 0 , 51 64 . 83 19 , 3 7  34 , 01 80 . 12 I I 

92 1 . 27 0 , 57 64 .86 19 . 47 3 3 . 8 7  80. 00 " 
93  1 , 9 3  0 , 8 7  65 , 03 19 , 80 33 , 04 7 9 . 43 I I  

94 2 , 35 1 . 09 6 5 . 16 20 , 06 32 . 49 78 . 8 5  I I  

95 0 ,89  0 , 42 67 , 5 5  21 . 26 31 , 56 78 . 32 I I  

lt.rhe solid phases  are : Al • KOH · H2o ;  A2 a KOH • 2H20 ; B3 • K3Po4 · 3H20 ; B7 • K3Po4 • 7H2o ;  

C • K2HP04 i C3 • K2HP04 · 3H20 ; D • K2HP04 'KH2P04 ' 3H20 ;  E • KH2P04 ; F • KH5 (P04 ) 2 ; 

G • 2H3Po4 · H20 . All the data concerning these phases are from sourc e  paper (2) . 

Those from source paper ( 1 )  are indicated by A (l) , for example . 

bThis is a metastable equilibrium .  

CThis is given as stable in sourc e  paper ( 1) ,  but as metas table in sourc e  pap er (2) . 

dThis is given as metastable in source paper (1) , but as stable in sourc e  paper (2) . 

e These data appear in source paper ( 1 )  only . 

Part 2 ,  The compiler has calculated the following results from the data given in Part 1 
above . 

soln . K3Po4 KOH H3Po4 
no .  mass% mol/ kg mass% mol/kg mass% mol/kg 

1 ---- ---- 56 , 28 22 . 95 ---- ----
2 ---- ---- 54 . 21 21 . 10 ---- ----
3 4 , 09  0 . 45  53 , 32 22 , 32 ---- ----
4 5 , 17 0 . 55 50 , 91 20 .66 ---- ----
5 5 , 32 0 . 56 50 . 48 20 , 3 5  ---- ----
6 5 , 38 0 . 58 51 , 60 21 . 38 ---- ----
7 5 , 53 0 . 58 50 . 11 20 . 13 ---- ----
8 11 . 21 1 . 14 42 . 57 16 . 4 1  ---- ----
9 27 , 03 2 . 84 28 . 22 11 . 24 ---- ----

10 28 . 47 3 . 00 26 ,89  10 . 74 ---- ----
11 28 , 74 3 . 04 26 .84 10 , 77 ---- ----
12 3 5 , 23 3 . 84 21 . 65 8 . 95 ___ .. ----
13 40 , 40 4 . 51 17 .4 5  7 , 38  ---- ----
14 43 . 54 4 . 93 14 , 90 6 . 3 9 ---- ----
15  4 5 . 43 5 . 23 13 , 65 5 , 94 ---- ----
16 45 . 55 5 , 22 13 . 41 5 . 82 ---- ----
17 46 .21 5 . 31 12 .86 5 , 60 ---- ----
18 49 . 47 5 ,84  10 . 65 4 , 76 ---- ----
19 52 , 16 6 .27 8 . 68 3 , 95 ---- ----
20 52 . 91 6 . 41 8 , 22 3 . 77 ---- ----

(continued next page) 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Tripotassium phosphate ; Kl04 ; 1 .  Berg , A . G .  I zv . Akad . Na.u.k. SSSR .!lli , 
[ 7 7 78-53-2 ] 167-82. 

( 2) Phosphoric acid ; H3Po4 ; [ 7664-38-2) 2 , Berg , A , G , I zv . Ak.a.d . Na.u.k. SSSR 1938 ,  
(3) Potassium hydroxide ;  KOH ; ( 1310-58-3 ]  147-60 . 

(4) Wat er ; Hl ; [ 7732-18-5 ] 

EXPERIMENTAL VALUES  cont ' d :  

Part 2 ,  The compiler has calculated the following results from the data g iven in 
Part 1 above .  

soln ,  Kl04 KOH H3Po
4 

no. mass% mol/kg mass% mol /kg mass% mol/kg 

21 62 ,15  8 . 00 1.27 0 , 62 ---- ----
22 65 . 14 10 . 98 ---- ---- 6 . 90 2 . 52 
23 28 , 47 3 , 00 26 .89  10 , 74 ---- ----
24 28,62 3 , 02 26 . 74 10 .67  ---- ----
25 24 ,37 2 ,26 24 . 96 8. 78 ---- ----
26 32 . 8 7  2 . 96 14.90 5 , 08 ---- ----
27 49 , 95 4 . 7 9 0 . 96 0 , 3 5  ---- ----
28 59 , 25 8 . 04 ---- ---- 6 .06 1 . 78 
29 62 ,35  9.47 ---- ---- 6 . 63 2.18 
30 62 , 59 10 , 27 ---- ---- 8 . 7 1  3 . 10 
31 61 , 73 10.09 ---- ---- 9 . 45 3 . 35 
32 60 , 72 10 .05 ---- ---- 10 ,83 3 .88 
33 60 , 45 9 ,80 ---- ---- 10. 50 3 . 69  
34 56 . 50 9 , 47 ---- ---- 15 . 41 5 . 60 
35 5 5 , 9 1 9 , 59 ---- ---- 16 . 64 6 . 18 
36 55 , 55 9 , 43 ---- ---- 16 . 71 6 . 14 
3 7  62 , 98 9 ,36 ---- ---- 5 . 3 3  1 . 71 
38 60 , 62 8 , 56 ---- ---- 6.05 1.8 5  
3 9  55 , 15 7 , 09 ---- ---- 8.22 2 . 29 
40 51 .33 6 . 50 ---- ---- 11 . 52 3.16 
41 51 . 18 6 , 48 ---- ---- 11.64 3 . 19 
42 51 , 43 6.50 ---- ---- 12 . 21 3 . 43 
43 51 .30 6 . 73 ---- ---- 12 . 79 3 . 63 
44 51 , 43 6.89 ---- ---- 13 . 4 3  3 . 90 
45 51 , 93 7 , 20 ---- ---- 14 .12 4 . 24 
46 52 , 49 7 . 7 7  ---- ---- 1 5. 70 5.04 
47  52 , 56 7 ,84 ---- ---- 1 5 . 86 5 . 12 
48 56 ,30 9 , 16 ---- ---- 14 . 73 5.19 
49 53 ,87  8 . 18 ---- ---- 15.14 4 . 98 
50 53 . 40 8.10 ---- ---- 15 . 54 5 . 11 
51  53 ,37 8 . 04 ---- ---- 15 .38 5 . 02 
52 52 ,85  7 . 91 ---- ---- 15 . 69 5 . 09 
53  52 , 62 7 , 91 ---- ---- 16 . 04 5 . 22 
54 51 . 82 7 , 7 5  ---- ---- 1 6 . 69 5 . 41 
55  50, 08 6 , 95 ---- ---- 15.98 4 . 80 
56 49 , 07 6 . 56 ---- ---- 15 . 69 4 . 54 
57  47 , 04 5 , 96 ---- ---- 15 . 7 5 4 .32 
58 39 , 5 7  4 , 12 ---- ---- 15.21 3 .43 
59 30 , 24 2 . 51 ---- ---- 13 .21 2 .38 
60 26 , 57 2, 06 ---- ---- 12. 78 2.1 5  
6 1  21 .34 1 . 51 ---- ---- 12.10 1 . 8 5 
62 17 , 52 1 , 14 ---- ---- 10 .38 1 . 46 
63 11 . 67 0 , 69 ---- ---- 9 , 43 1.22 
64 10 . 73 0 , 63 ---- ---- 9 . 48 1 . 21 
6 5  10 , 32 0 , 60 ---- ---- 9.28 1 . 17 
66 10 .37 0 , 61 ---- ---- 10 . 40 1 .34 
67 10 , 61 0 , 63 ---- ---- 10 . 90 1 . 41 
68 10, 64 0 , 64 ---- ---- 11 .82 1 . 55  
69 12 , 76 0 , 92 ---- ---- 22.21 3.48 
70  14,31 1 . 22 ---- ---- 30 . 53 5 . 64 
7 1  15 ,31 1 . 55 ---- ---- 38 .36 8 . 45 
72 17 , 57 2 , 59 ---- ---- 50.47 16 . 11 
73 18 . 78 3 . 42 ---- ---- 55 .37 21 .87  
74 1 9 , 06 3 . 69 ---- ---- 56.66 23 .8 1  
7 5  19 . 40 4 .42 ---- ---- 59 . 95 29 . 64 
76  20 , 54 5 .13 ---- ---- 60 . 61 32 .83 
77 21 . 4 5  6, 49 ---- ---- 62 , 98 41 .30 

(continued next page) 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Tripotassium phosphate ; K/04 ; 1 . Berg , A . G .  1 z v .  Aka.d . Nau.k SSSR 1933 , 
[ 7 7 78-53-2 ]  167 -82 . 

( 2 )  Phosphoric acid ;  H3Po4 ; [ 7664-38-2 ] 2 .  Berg , A . G . 1 zv .  Aka.d . Nau.k SSSR 1938 , 
( 3 )  Potassium hydroxid e ;  KOH ; ( 1310-58-3 ] 147 -60 . 

(4) Water ; H20 ;  [ 7 732-18-5 ) 

EXPERIMENTAL VALUES cont ' d :  

Par t 2 , The comp iler has calculated the following results from the data g iven in Par t 1 
abov e .  

soln . Kl04 KOH H/04 
no. mass% mol/kg mass% mol /kg mass% mol/kg 

78 21 . 48 7 . 2 5 ---- ---- 64 . 57 47 . 26 
7 9  19 . 19 3 . 68 ---- ---- 56 . 26 23 . 40 
80 17 . 78 3 . 41 ---- ---- 57 . 70 24 . 02 
81 15 . 4 3  2 . 9 6  ---- ---- 60 . 07 25 . 02 
82 14 . 56 2 .8 6 ---- ---- 61 . 4 9  26 . 21 
83  12 . 56 2 . 68 ---- ---- 65 . 4 2  3 0 . 3 3 
84 12 . 17 2 . 63 ---- ---- 66 . 06 30 . 9 7 
8 5 10 . 50 2 . 7 3  ---- ---- 71 . 41 40.31 
86 10 . 29 3 . 02 ---- ---- 73.68 46 . 92 
8 7  12 . 56 17 . 58 ---- ---- 84 . 06 254 . 88 
88 13 . 16 33 . 45 ---- ---- 84 . 97 467 . 7 0 
89 ---- ---- ---- ---- 88 . 93 82 . 01 
90 0 . 6 9  0 . 30 ---- ---- 88 . 60 84.4 5  
91 1 . 6 9 0 .83  ---- ---- 88 . 7 3  94 . 61 
92 1.9 0 0 . 95 ---- ---- 88.67 96.11 
93 2 . 90 1 . 58 ---- ---- 88 . 45 104 .40 
94 3 . 53 2 . 04 ---- ---- 88 . 34 110 . 94 
95 1.33 1 . 04 ---- ---- 92 . 65 157 . 3 6  

I 

I 
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COMPONENTS :  

(1) Tripotassium phosphate ;  K/04 ; 
[ 7 7 78-53-2] 

(2) Phosphoric acid ; H3Po4 ; [ 7 664-38-2 ]  

( 3 ) Po tassium hydroxide ;  KOH ; ( 1310-58-3 ] 

(4 ) Water ; Hi° ; [ 7 7  32-18-5 ] 

VARIABLES: 

Composition at  o•c . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  

1 .  Rav ich , M . I , 

2 .  Ravich , M . I ,  
167-7 6 .  

PREPARED BY : 

J ,  Eysseltov, 

Ka.Uy 193 6 , 1 0 , 33-7 . 

I zv . A/z.a.d , Nauk SSSR 1938 , 

Part 1 .  Solub ility isotherm for the K3Po4-H3Po4-KOH-H20 sys tem at o •c . 

solo . K
20 P20 5 

no . mass% mol% mass% 

1 ---- ---- 57 . 17 
2 1 . 64 0 , 65 58 . 01 
3 3 . 78 1 . 58 58 .81 
4 4 .89 2 . 12 59 . 57 
5 5 . 06 2 . 20 59 . 50 
6 5 . 75 2 . 67 62 . 01 
7 5 ; 51 2 , 52 61 . 60 
8 5 , 27 2,3 7  61 , 11 
9 4 . 93 2 . 12 58 . 92 

10 4 . 38 1 . 7 6 56 . 12 
11 4 . 33  1 . 73 55 .8 7 
12 5 . 30 1 . 9 5 5 0 . 19 
13 6 . 05 2 . 1 7  4 7 . 93 
14 8 . 15 2 ,88 4 5 . 02 
15  10 . 37 3.70 4 3 . 6  
16 10.54 3 . 77 43 . 69 
17 10 . 92 4 . 02 4 5 . 04 
18 10 . 22 3 . 53 41 . 7 6  
19 8 . 93 2 . 78 35 . 92 
20 8 . 17 2 . 3 9 32 . 30 
21 6 . 85 1 .  7 5  22 . 48 
22 5 . 7 5 1 . 3 5  15 . 7 5  

AUXILIARY 

METHOD /APPARATUS /PROCEDURE: 

The iso thermal method was used . At least 
24 hours wltm constant agitat ion was 
allowed for equilibration .  For the more 
viscous solut ions the t ime of equ ilibrat ion 
was 3 days . The sol id and l iqu id phases 
were separated from each o ther by 
centrifuging . S chreinemakers ' method was 
used to identify the solid phases , K2o 
was determined by the chloride method 
( probably weighed as KCl--compiler) , P2o5 
was determined by normal , grav imetry but no 
details are g iven , The compiler suppo ses 
that  water was  det�rmined ' by dif f erence . 

Hi° solid 
a mol% mass% mol% phas e  

14 . 48 42 ,83 8 5 , 52 A 
15 . 31 40 . 3 5  84 . 04 I I  

16 . 37  3 7 . 78 82 . 05 I I  

17 . 15 35 . 54 80 . 7 3 I I  

17 . 16 3 5 . 44 80 . 64 A + bB 19 . 09 32 . 24 78 . 24 
18 . 7 0  32 .8 9 78 . 78 I I  

18 . 23 33 , 62 7 9.40 I I  

16 . 7 6 3 6 . 15 81 . 12 
14 . 99 39 . 50 83 . 25 I I  

14 . 85 39 .80 83 . 42 I I  

12 . 26 44 . 51 85 . 7 9 I I  

11 . 41 46 . 02 86 . 42 I I  

10 . 55 46 .83 86 . 57 I I  

10 . 33  4 6 . 01 8 5 . 97 B + C 
10 . 31 45 . 9 7 85 . 92 I I  

11 . 01 44 . 04 84 . 97 C b 

9 . 58 48 . 02 86.69 C 
7 . 42 55 . 15 8 9 .80 I I  

6 . 28 59 . 53 91 . 33 I I  

3 . 81 7 0 . 67 99 , 44 I I  

2 . 42 78 . 50 9 6 . 23 I I  

( continued next page) 

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

Kahlbaum reagent grade KOH was used . The 
H3P04 was imported . The KH2P04 was 
recrystall ized twic e .  The K3P04 • 11120 and 
K2HP04 · 3H2o were prepared by a method to 
be  published by L . G .  Berg . 

ESTIMATED ERROR: 

No informat ion is given .  

REFERENCES : 



1 96 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
(1) Tripotassium phosphate ; K3Po4 ; 

[ 7 7 7 8-53-2 ) l .  Rav ich , M.I. Ka.l.i.y 193 6 ,  1 0 , 33 -7 . 

( 2 )  Phosphor ic ac id ;  H3Po4 ; [ 7 664-38-2 ) 

(3 )  Potassium hydroxide ; KOH [ 1310-58-3 ) 

(4 )  Water ;  n2o ;  ( 7 7 32-18-5 )  

2 .  Ravich,  M.I .  I zv . Akad . Nauk SSSR 1938 , 
167-7 6. 

ExPERIMENTAL VALUES cont ' d :  

Part 1 ,  Solubility isotherm for the K3Po4-u3Po4-KOH-H2o system at 0 ° C .  

soln . K20 P205 H20 

no. mass% mo1% mass% mo1% mass% 

23 4 , 89  1 , 07 9 , 7 5 1.41 8 5.3 6 
24 4 . 41 0 , 93 6 . 66 0 . 93 88 . 93 
2 5  6 . 35 1 , 38 8 . 05 1 . 16 8 5 . 60 
2 6  8.50 1 . 92 9 , 80  1 . 4 9  81 . 7 0 
27 15 . 18 3 , 8 9  15 . 10 2 . 57 69.7 2 
28 16 . 20 4 . 24 15.98 2 . 7 8 67.82 
29  21 . 18 6 , 20 19.86 3 . 84 58 . 9 6 
30 2 2.4 9 6 . 7 2 20 . 45 4 . 05 5 7 . 06 
3 1  2 7 . 10 9 , 06 24.00 5.33 48 . 90 
3 2  27 . 63 9 , 31 23 . 97 5 . 36 48.40 
33 29 . 24 10 , 29 2 5 , 23 5 . 8 9  45 , 53 
34 3 0 . 54 11 , 04 2 5.69 6 . 16 43 . 7 7 
3 5  31 . 50 11 , 54 2 5.58 6 . 14 42.92 
3 6  3 1 . 03 11.00 24.05 5.66 44 . 92 
37 3 0 , 86 10 , 78 23 . 26 5 , 3 9 4 5 . 88 
3 8  32 . 7 0  11 , 54 2 2.23 5 . 20 45 . 07 
39 34.38 12 , 38 21.90 5 , 23 43.7 2 
40  34 . 4 9  12.47 2 2 . 06 5.2 9 4 3.45 
41 27.05 8 . 91 23 . 01 5 . 03 49 . 94 
4 2  25 , 94 8 , 15 2 0.80 4 . 3 3  53 . 2 6  
4 3  24 , 9 1  7 , 48 18 . 8 2  3 . 7 6  5 6.2 7 
44 26 . 92 8 . 3 0  18 . 60 3 , 80 54.48 
4 5 29 , 35  9 . 3 6 18 . 7 2 3 . 9 6  51 , 9 3 
46  3 1 . 29  10 , 41 19.75  4 . 3 6 48 . 96  
47 32 . 62 11 . 07 19 . 80 4.36 47 . 58 
48 32 . 83 11 . 17 19 . 80 4 . 4 7  4 7 . 37 
49 32 , 28 10 , 85 19.53 4 . 35 48 . 19 
50 31 . 2 6 10 , 07 17.55 3 , 6 51.19 
51 30.20 9 , 34 15.81 3 . 24 53 . 9 9  
52 29.4 6 8 , 89  14 . 80  2 , 96  55 . 74  
5 3  29 , 60 8 , 81 13.59 2 . 68 56 .81  
54  29 . 28 8 , 66 13 . 4 1  2 . 63 57 . 31 
55 29.18 8 . 4 6  11 . 98 2 . 30  58.84 
56 29 , 20 7 , 9 7  7.25  1 . 32 63 . 55  
5 7  29 . 16 7 , 90 7.76 1 . 2 2 64 . 08 
58 33.19 8 , 89 2.12 0.38 64 . 69 
59 38 . 16 10 , 7 8 1 , 74  0 , 33 60 . 10 
60 40 , 16 11 , 68 2.11 0 , 4 1 57 . 7 3  
6 1  4 1 . 8 2  12 , 52  2 , 7 0  0.54 5 5 . 48 
62 3 6 . 23 13 , 23  21 . 04 5 . 10 4 2 . 7 3  
6 3  3 3 . 65  11.40 18.74 4 . 21 4 7 . 61 
64 32 , 65  10 , 69 17.4 5  3 , 7 9 49.90 
65  31 . 7 0  10 . 02 15 . 9 2  3 . 34 52 . 38 
66  31 , 18 9 , 58 14.40 2 . 93 54.42 
6 7  31 . 4 0  9 , 3 9 12 , 2 6  2 . 43 5 6 . 34 
68  3 1 , 52  9 , 41 12.00 2 , 38 5 6 , 48 
69 32 . 24 9 , 6 0  11 . 16 2 . 20 5 6.60 
70  3 6.82 11 . 61 11 . 00 2 . 3 0  52 . 18 
7 1  41 . 7 5  15 , 44 16 . 67 4 . 09 4 1 . 58 
7 2  40 . 93 13 , 98 12.52 2 , 84 4 6 . 55  
7 3  41.14 12 , 7 7  5 , 92 1 . 2 2  52 . 94 
74 41.86 12 , 71  3 . 66 0 . 74 54 .48  
7 5  42.30  12 , 7 9 2.99 0 . 60 54 . 7 1  
7 6  41.9 5 12 . 57 2 . 62 0 . 52 5 5 . 43 
77 41 . 80 12 . 42 2 . 1 7  0 , 43 56 . 03 
78  4 1.68 12 . 2 6 1.50 0 . 2 9  56 . 82 

a 79 41 , 01 11 , 73 ----- ---- 58 , 99  
The sol id phases are :  A • 2H3Po4 · n2o ;  B • KH5 {P04) 2 ; C • KH2Po4 ; 

b E • K3P04 • 7H20 : F " K2HP04 • 6H20 ; G " KOH • 2H20 ; H • K3P04 • 9H20 : 

mo1% 

9 7 , 52 
98 . 14 
9 7 . 4 6  
9 6 , 59 
93 . 54 
92 , 98 
89.9 6  
89 , 23 
85 . 61 
85 . 33  
83 . 82  
82 . 80 
82.32 
83.84 
83.83  
83 . 2 6 
8 7 . 39 
82 . 24 
86.06 
87 . 52 
88 . 7 6  
8 7 . 90  
86 , 68 
85.23 
84 . 48 
84 . 3 6 
84.80 
86.2 7 
87.4 2  
88 . 15 
88.51  
88.71 
8 9 . 24 
90 , 71 
9 0 , 88 
9 0.73 
88.89  
8 7.9 1  
8 6.94 
81 . 6 7  
84 . 39  
85.52 
86.64 
87.49 
88 . 18 
88.21 
88.20 
86.09 
80 .4 7  

sol ida phase 

C 
t i  

I I 

I I  

I I  

I I  

I I  

I I  

C + Fe 

? 
? 
D 
I I  

I I 

I I  

D + E 

F 
I I  

I I  

I I  

I I  

I I 

I I  

I I 

I I 

I I  

I I  

E 
I I 

I I  

I I  

I I  

t i  

" 
t i  

I I  

I I  

t i  

I I 

83 , 18 I I 

8 6 , 0 1  I I 

86 , 55  I I  

8 6 , 61  G 
86.91 t 1  

8 7 , 1 5 I I  

8 7 , 45 I I  

88 , 27 I I  

D • K2HP04
°3H2o ;  

I " K3P04 • 3H20 , 
cMetastable equ ilibrium , 
-Th P R P  rl .. .. ..  A nn " " '"  in " "" '" � "  n " " "'" , , ,  onlv (continued next pag e) 



C0!1PONENTS :  ORIGINAL MEASUREMENTS :  

(1 )  Tripotass ium phosphate ;  K3Po4 ; 
[ 7 7 7 8-53-2 ] 

1 .  Rav ich , M . I ,  Ka.l.ly 193 6 ,  1 0 , 33-7 . 

( 2 )  Phosphor ic ac id ; H3Po4 ; [ 7 664-38-2 ) 

( 3 )  Potass ium hydroxide ; KOH ; [ 1310-58-3 ) 

( 4 )  Water ; u2o ; [ 7 7 3 2-18- 5 ]  

2 .  Ravic h ,  M . I .  I zv .  Akad , Nauk SSSR 1938 , 
167-7 6 .  

EXPERIMENTAL VALUES cont ' d :  

Part 2 ,  The comp iler has calculated the f ollowing values f rom the data given above  in 
Part 1 . 

soln . 
no . 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
1 2  
13 
14 
1 5  
16  
1 7  
18 
19  
20  
21  
22 
23 
24 
2 5  
26  
27  
28 
29  
3 0  
31  
32  
3 3  
34 
3 5  
3 6  
3 7  
3 8  
39  
40 
4 1  
4 2  
4 3  
44 
4 5 
4 6  
4 7 
48  
4 9 
so 
51  
52 
53  
54 
5 5  
56  
57 

mass% 

2 . 4 6  
5 . 68 
7 . 35 
7 . 60 
8 . 64 
8 . 28 
7 , 92 
7 . 4 1  
6 . 58 
6 . 50 
7 . 9 6 
9 . 09 

12 . 2 5  
1 5 . 58 
15 . 84 
16 . 4 1 
1 5 . 3 6  
13 . 42 
12 . 28 
10 . 2 9 
8 . 64 
7 . 3 5 
6 . 62 
9 . 54 

12 . 7 7  
2 2 . 81 
24 . 3 5 
31 . 83 
33 . 80 
40 . 7 3 
4 1 . 53 
4 3 . 9 5 
4 5 . 90 
47 . 3 4 
46 . 64 
46 . 38 
4 9 . 15 
51 . 6 7  
5 1 . 84 
40 . 66 
38 . 99 
3 7 . 44 
40 . 4 6 
4 4 . 1 1 
4 7 . 03 
49 . 03 
4 9 . 34 
48 . 52 
4 6 . 98 
4 5 . 3 9 
44 . 28 
40 . 64 
40 . 1 1 
3 5 . 8 3  
2 1 . 68 
23 . 2 1 

mol / kg 

0 . 62 
1 .  7 0  
2 . 51 
2 . 60 
4 . 18 
3 . 7 2  
3 . 28 
2 . 38 
1 . 63 
1 . 58 
1 . 4 2 
1 . 48  
1 . 84 
2 . 3 3  
2 . 3 7 
2 . 66 
2 . 12 
1 . 4 6 
1 . 18 
0 .  7 6  
0 . 5 5 
0 . 4 1 
0 . 3 5  
0 . 53 
o .  7 5 
1 . 60 
1 .  7 6  
2 . 70 
2 . 9 7 
4 . 2 7 
4 . 39  
4 . 99 
5 . 4 3 
5 . 69 
5 . 2 7 
5 . 09 
5 . 40 
5 . 80  
5 . 87 
4 . 13 
3 . 65 
3 . 2 7 
3 . 63 
4 . 12 
4 . 67 
4 . 7 3 
5 . 04 
4 . 87 
4 . 38 
3 . 98 
3 . 7 4  
3 . 3 9 
3 . 32 
2 . 91 
1 . 68 
1 . 80 

mass% 

3 . 03 
3 . 07 
6 . 34 

17 . 59 
16 . 33 

KOH 

mol/kg 

0 . 9 5 
0 . 9 6  
1 .  9 5  
5 . 16 
4 . 8 1 

mass% 
7 8 . 93 
7 8 . 96  
7 8 . 62 
78 . 8 6 
78 . 64 
81 . 63 
81 . 23  
so . 7 2  
7 7 . 9 3  
7 4 . 4 5 
7 4 . 14 
65 . 62  
61 . 98 
56 . 51 
53 . 01 
52 . 7 4 
54 . 62 
5 0 . 57  
4 3 . 40 
38 . 80 
2 6 . 69 
1 7 . 7 6  
10 . 07 

6 . 14 
6 .  7 1  
7 . 64 

10 . 33 
10 . 84 
12 . 74 
1 2 . 65  
14 . 3 6  
13 . 9 5 
14.57 
14 . 3 1 
13 . 49 
11 . 7 0  
10 .  7 3  

8 . 03 
6 . 4 1 
6 . 56 

13 . 02 
10 . 7 4  
8 . 7 2 
7 . 03 
5 . 51 
5 . 59 
4 . 7 3 
4 . 59 
4 . 60 
2 . 5 7 
0 . 9 0 
0 . 02 

H
3Po4 

mol /kg 
38 . 24 
43 . 38 
51 . 12 
58 . 3 7 
58 . 39 
85 . 7 0  
7 9 . 09 
7 2 . 57 
54 . 28 
40 . 06 
39 . 10 
2 5 . 3 6  
2 1 .  8 7 
18 . 46 
17 . 23 
17 . 13 
1 9 . 24 
15 . 15 
10 . 2 6 
8 . 09 
4 . 23 
2 . 4 6  
1 . 24 
0 .  7 1  
0 . 8 1  
0 . 9 7 
1 . 57 
1 .  7 0  
2 . 34 
2 . 4 1  
3 . 2 6  
3 . 19 
3 . 58 
3 . 6 7 
3 . 51 
2 . 8 6  
2 . 5 5 
1 . 9 1 
1 . 5 6 
1 . 61 
2 . 8 7  
2 . 18 
1 . 65 
1 . 3 6 
1 . 11 
1 .  20 
1 . 04 
1 . 01 
1 . 00 
0 . 52 
0 . 17 
0 . 00 

(cont inued next  page)  
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COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 ) Tr ipotassium phosphate ;  K3Po4 ; 

[ 7 7 78-53-2 ]  1 . Ravich , M . I . Ka.liy 193 6 , 1 0 , 33-7 . 

(2) Phosphoric ac id ; H3Po4 ; [ 7 664-38-2 ]  

( 3 ) Potass ium hydroxide , KOH ;  ( 1310-58-3 ] 

(4) Water ; H20 ;  ( 7 732-18- 5 )  

2 . Rav ich , M . I .  1 zv . Al,ad . Nau.k SSSR � .  
167-7 6 . 

EXPERIMENTAL VALUES cont ' d : 

Part 2 . The compiler has calculated the following values from the data g iven above 
in Part  1 .  

soln . Kl04 KOii Hl04 
no . mass% mol/ kg mass% mol /kg mass% mol /kg 

58 6 , 34 0 . 50 34 . 51 10 . 3 9  ---- ----
59 5 . 20 0 . 4 5  41 . 33 13 . 7 7  ---- ----
60 6 , 3 1 0 . 58 42 . 83 15 . 01  ---- ----
61 8 . 07 0 . 78 43 . 4 1 15 . 9 5 ---- ----
62 54 . 45 6 . 1 6 ---- ----- 3 , 94 0 . 9 6 
63 50 . 58 5 . 08 ---- ----- 2 . 56 0 . 55 
64 49 . 07 4 . 67 ---- ----- 1 . 47  0 , 30 
65 4 7 . 6 1  4 . 28 ---- ----- ---- ----
66  43 . 07 3 . 7 6 2 . 99 0 . 98 ---- ----
67 3 6 . 67  3 . 14 8 , 32 2 . 69 ---- ----
68 35.89 3 . 07 9 . 08 2 . 94 ---- ----
69 33 . 38 2 . 87 11 . 93 3 . 89 ---- ----
70 32 . 90 3 . 14 17 , 7 7  6 . 42 ---- ----
7 1  49 . 86 5 . 88 1 0 , 20 4 . 55 ---- ----
72 3 7 . 44 4.05 19 . 06 7 . 81 ---- ----
73 17.70 1 .  7 6  34 . 9 6 13 . 1 6 ---- ----
74 1 0 . 94 1.07 41 . 18 15 . 33 ---- ----
7 5  8 , 94 0 . 88 43 . 30 16 . 1 5 ---- ----
76  7 , 83 0 . 7 6 43. 7 6 16 . 11 ---- ----
7 7  6 . 49 0 . 62 44 . 64 16 . 28 ---- ----
78 4 . 48 0 . 42 46 . 09 1 6 . 62 ---- ----
79 o . oo 0 . 00 48 .8 5  17 . 02 ---- ----



COMPONENTS : 
( 1 )  Tripo tass ium phosphate ; K3Po4 ; 

[ 7 7 78-53 - 2 ]  

( 2 ) Phosphoric ac id ;  H3Po4 ; [ 7 664-38-2 ]  

( 3 ) Po tassium hydroxid e ; KOH ; [ 13 10-58-3 ]  

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

VARIABLES: 

Composition at 50° C. 

EXPERIMENTAL VALUES: 

1 99 

ORIGINAL MEASUREMENTS : 
Berg . A . G .  

! zv. Akad . Nau� SSSR .!21!!. , 1 61- 6 , 

PREPARED BY : 

J . Eysseltov, 

Part 1 .  The solut ility isotherm in the K3Po4-H3Po4-KOH-H20 sys tem at 50 °c . 

soln . K2o P20 5 H2o solid 
a no . mass% mol% mass% mol% mass% mol% phase 

1 48 . 43  1 5 . 42 ---- ---- 51 .17 84 . 57 A 
2 49 . 44 16 . 60  2 . 13 0 . 47 48 . 43  82 . 93 A +bB 
3 50 . 19 1 6 . 80 2 . 60  0 . 58 4 7 . 2 1  82 . 62 B 
4 46 . 60 14 . 85  2 . 64 0.56 50 . 7 6  84 . 59 B 
5 4 6 . 50 14 . 87  2 . 9 5 0.63 50 . 55 84 . 51 
6 44 . 88 14 . 40 4.7 0 1 . 00 50.42 84 . 60 
7 43 . 12 14 . 14 7 . 80 1 . 7 0 49 . 08 84 . 1 6  
8 42.35 14 . 74 12 . 3 6  2 . 8 5  45.29 8 2.41 
9 4 2 . 30 15 . 52 15 . 64 3 ,8 0  42 . 06 80 . 68 

10 42 . 2 5 17 . 03 21 . 07 5 . 63 3 6 . 68 7 7 . 34 
11 42 . 89 18 . 33  23 . 55 6 . 6 7 33 . 5 6 7 5 . 00 
1 2  43 . 80 19 .8 5  25 . 64 7 . 7 1  30 . 56  7 2 . 44 B C 
13 42 . 3 9  18.90  2 6 . 14 7 . 73 3 1 . 4 7 7 3 . 3 7  C 
14 41 . 7 2 18 . 66 26 , 92 7 . 99  31 . 3 6  7 3.3 5 " 
15 4 1 . 39 18.38 2 6 . 87 7 . 92 31 . 74  7 3.70 " 
16 40 , 98 18 . 29 27 . 49 8 . 14 3 1 . 53 7 3 . 57 " 
17 40 . 84 18 . 26 2 7 . 59 8.18 3 1 . 4 7  7 3 . 56 I I  

18 40 . 01 17 . 68 27 . 90 8 . 18 3 2 . 0 9  74 . 14 " 
19 3 9.68 1 7 . 63 28 . 48 8 . 3 9  31 . 84 7 3 . 98 " 
20  3 9 . 73  17  . 7 1  28 . 59 8 . 4 5 31 . 68 7 3 . 84 " 
2 1  39 . 5 2 17 . 55 28.59 8 . 4 2  31 . 89 74 . 03 I I  

2 2  3 9 , 18 17.38 28.8 6 8.49 31 . 96 74 . 13 " 
23  38 . 98 17 . 38 29 , 29 8.8 6 3 1.73 7 3 . 96 C 
24 38 . 7 2  17 . 30 29 . 64 8 . 78 3 1 . 64 7 3 . 92 I I  

( - -- � � nH nrl n nv t  n � .., n) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE :  

The iso thermal method was us ed . A t  least 
20 hours with ag itation at 900 rpm was 
allowed for equ il ibration . The ident ity of 
the sol id pha se was determined micro scopic
ally and by the u se of the Schreinemakers ' 
method . The solid and liquid phases were 
separated from each o ther by centrifuging 
at 1500-2000 rpm . Po tassium was determ ined 
as KC104 , phosphoru s as Mg2P207 , and water 
by d if ferenc e. 

SOURCE AND PURITY OF MATERIALS : 

Kahlbaum reagent grade KOH was used . The 
KH2P04 was recrys tallized two or three 
times . The phosphor ic acid was imported 
and had a cont ent of 90% . 

ESTIMATED ERROR: 
The temperature was kept constant within 
0 , 05 K .  For additional inf ormation see 
the Critical Evaluat ion .  

REFERENCES : 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Tr ipotassium phosphate;  Kl04 ; Berg , A . G .  
( 7 7 7 8-53-2 ] 1 zv .  Akad . Nauk SSSR 193 8 ,  161-6. 

( 2 )  Phosphor ic acid ;  H3Po4 ; [ 7 664-38-2 ) 

( 3 )  Potassium hydroxide ;  KOH ; ( 1310-58-3 ] 

( 4 )  Water ; H20 ;  ( 7 732-18-5 )  

EXPERIMENTAL VALUES cont 'd : 

Par t 1 .  The solubility isotherm in the K3Po4-H3Po4-KOH-H2o sys tem at  50 °c .  

soln . K2o P205 H20 sol id a no , mass% mo!% mass% mo!% mass% mol% phase 

2 5  38 . 7 0  17 . 41 3 0 . 00 8 . 95 31 . 30  7 3 . 64 metastable 
2 6  38 . 12 17 ,36  31 . 13 9 , 4 1  3 0 . 7 5 7 3 . 23 C + D ( ? )  
2 7  37 . 96 1 7 . 2 7 31 . 24 9 . 43 30.80 73 .30 C +bD ( ? )  
28 3 7 . 9 7 17.49 31 . 7 9  9 . 7 1 3 0.24 7 2 . 80 
29  38 . 50 17 . 12 2 9.60 8 . 73 31 . 9 0  74 . 15 E (  ? )  
3 0  36 . 7 1 16.38 31 . 42 9 . 29 31 . 87  7 4 .33 E ( ? )  b 31 38 . 93 17 , 8 0  30 . 57 9 . 27 30 . 62 7 2.93 D ( ? )  b 3 2  38 . 83 17 . 78 3 0 , 74 9 . 34  3 0.43 7 2.88 D ( ? )  
3 3  38 . 06 17 . 19 3 0 . 78 9 . 22 3 1 . 1 6  73 , 59 C + D ( ? )  
34 36 . 65 16 . 23 31.02 9 . 1 2  32 . 23 74.65 
35  3 6 . 61 16 . 28 3 1 . 38  9 . 26 32 , 01 74 .46  I I  

3 6  3 5 . 69 1 5 .  7 7  31 . 91 9 , 3 6 3 2 . 40 74 . 87 I I  

3 7 35 . 7 7  15 . 94 31 . 10 9 . 19 32 . 13 74 . 87 F 
38 35 . 58 15 . 4 5  31.16 8.98 33 . 28 7 5.57 I I  

39 3 5 , 54 15 . 4 7  3 1 . 3 0  9 . 04 33 . 16 7 5 . 4 9  I I  

40 3 5 , 3 5  15 . 38 31 . 44 9 . 07 33 . 21 7 5 , 55  I I 

41 34 . 00 14 . 12 30.30 8 . 35 35 . 7 0 7 7 . 53 I I  

42 33 . 7 9 13 . 8 9  29.93 8.16 3 6 , 28 7 7  . 95 I I  

43 33 . 70 13.91 30 , 2 5 8.28 36 . 05 7 7  . 81 I I  

44 32 . 8 0  13 . 19 29 , 69 7 . 92 37 . 51 78 . 89 I I  

4 5  31 .8 0  12 . 44  29 , 08 7 . 54 39 . 12 80 . 02 I I  

46 27 . 91 9 , 88 2 6 . 78 6 . 28 4 5 . 3 1  83 . 84 F 
4 7 2 5.60  8 . 54 2 5 . 20 5.58 49,20 8 5 . 88 I I  

48 25 . 25 8 .34 24 . 8 0  5 . 43 4 9 . 9 5  8 6 . 23 I I  

49 21 . 78 6 . 66  22 , 71  4 . 61 55 , 51 88.7 3  I I  

so 12 . 56 3 . 20 17 , 01 2.88 7 0 . 4 3  93 . 92 I I  

51 10 . 63 2 . 60 15 , 31 2.49 74 . 06 94 . 91 I I  

52 10,06  2 , 45 15 . 15 2 . 45 74 . 7 9 9 5 . 11 I I  

53  10 . 15 2 . 47  15 . 3 0 2 . 4 5  74 . 55 95 . 08 I I  

54 10 . 32 2 . 53 15 . 56 2,53 74.12 94 . 94 I 

55 10 . 48 2 .64 17 . 87 2 , 9 9 71 . 6 5  94 .37 
56 10.71 2 . 7 5 19 . 42 3 . 31 69.87  93 . 34 
57 11 . 11 3 , 09 2 5 . 51  4. 71  63 .38 92 . 20 
58 12 . 03 3 . 6 1  3 0 . 4 0  6 . 05 57.57 90 . 34 
59 12 . 25 3 . 7 7  31 . 94 6 . 51 55 . 82 89 . 7 2  
6 0  12.96 4 . 52 3 9 .  74 9 . 20 4 7 , 3 0  8 6.28 
61 13 . 22 4 . 71 4 0 . 85 9 , 6 6  45 , 93 8 5 . 63 
62 14 . 2 1 6 . 02 49 . 71 13.98 36.08 8 0 . 00 
63 14 . 30 6 . 09 49 . 87 14.09 35 . 83 7 9 . 82 
64 14.34 6 . 27 51 .15  14.83 34.51 78.90 G 
65 9 , 65 4 . 2 5 55 . 8 5  16 . 30 34 . 51 7 9 . 45 I I  

66 9 . 53 4 . 18 55 . 7 2  16 . 19 34.7 5 7 9 . 63 I I  

67 8 . 84 3 . 59 57 . 92 17 . 4 5  33 . 24 7 8.96 I I  

68 8 . 71 3 . 9 5  58 . 17 17 . 50 33 . 12 7 8 . 55 I I  

69  8 . 68 3 . 50 60 . 24 16 . 13 38.08 8 0 . 37 I I  

7 0  9 ,10 4 . 56 62 . 48 20 . 7 5 28 . 52 74 . 69 I I  

71 10 . 05 5 . 60 65 . 93 24 . 38 24 . 02 7 0 . 02 I I  

aThe solid phases are : A a KOH • H20 ; B = K3Po4 • 3H20 ;  C = K2HP04 ; D = K2HPo4 · KHzP04 · 2H2o ; 

E a  3K2HP04
• KH2Po4

• 2H20 ; F = KH2Po4 ; G = KH5 (P04 ) 2 • 

A metastable equilibrium , 

' 
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COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1) Tripotassium phosphate;  K3Po4 ; Berg , A.G . 
[ 7 7 78-53-2] I zv .  Alutd. Na.u.k SSSR .!2ll, 161-6. 

(2) Phosphoric ac id ; H3Po4 ; [ 7664-38-2)  

(3) Po tassium hydroxide;  KOU ; ( 1310-58-3 ] 

(4) Water ;  H20 ;  [ 7 732 -18-5 ) 

EXPERIMENTAL VALUES cont ' d : 

Part 2 .  The compiler has calculated the following values from the data g iven in 
Part 1 above ,  

soln . Kl04 KOH H/04. 
no . mass% mol/kg mass% mol/kg mass% mol/ kg 

1 ---- ---- 58 . 17 24.78 ---- ----
2 6 . 3 7  0 . 7 5  53.48 24 .12 ---- ----
3 7 . 7 7 0 , 94 53 . 62 2 0. 7 6  ---- ----
4 7 .89  0 . 86 49 , 25 20.48 ---- ----
5 8 . 82 0.97 48.39 20.16 ---- ----
6 14 . 05 1 . 51 42 . 31 17 . 28 ---- ----
7 23 .33 2.50 32 . 8 6  13.37 ---- ----
8 36 . 9 6  4 . 15 21 . 13 8 . 9 9  ---- ----
9 46 . 78 5 . 51 13 . 29 5 . 93 ---- ----

10 63.02 8 . 10 0 . 36 0 .17 ---- ----
11 64 . 47 9 , 27 ---- ---- 2 . 8 0  0 . 87 
12 65.83 10.65 ---- ---- 5.05 1.77 
13 63 . 71 10 . 15 ---- ---- 6 . 7 2  2 . 32 
14 62 . 7 1 10 . 17 ---- ---- 8 . 26 2 . 90 
15 62.21 9 . 98 ---- ---- 8 .42 2.92 
16 61 . 59 10 . 06 ---- ---- 9 . 56 3 . 38 
17 61 . 38 10 . 03 ---- ---- 9 . 7 9  3 . 4 7  
18 60.14 9 .74  ---- ---- 10 . 8 0  3 . 7 9  
19 59 . 64 9 , 8 5  ---- ---- 11.83 4 .23 
20  59 . 7 2  9 , 92 ---- ---- 11 . 94 4 .30 
21 59 . 40 9 . 81 ---- ---- 12 . 09 4 . 32 
22 58 . 8 9  9.76 ---- ---- 12 . 7 0  4 . 56 
23  58 . 59 9.86 ---- ---- 13 .43  4 . 9 0  
24 58 . 20 9 . 89 ---- ---- 14 . 09 5 .19 
25 58 . 18 10 . 07 ---- ---- 14 . 60 5 . 47  
26 57.30 10.33 ---- ---- 16 . 57 6.47 
27 57 . 05 10.29 ---- ---- 16.83 6.57 
28 57 , 07 10 . 60  ---- ---- 17 . 57 7 . 07 
29  5 7 . 87 9.7 5 ---- ---- 14 . 19 5 . 18 
30 55 , 18 9 . 67  ---- ---- 17 . 94 6 . 81 
31 58 . 51 10 . 50 ---- ---- 15 . 23 5 . 92 
3 2  58 . 36 10 . 53 ---- ---- 15 . 54 6.07 
33 57 , 21 10.10 ---- ---- 16.12 6 . 17 
34  5 5 . 09 9 . 44 ---- ---- 17 . 43 6 . 47 
3 5 55 , 03 9 , 59 ---- ---- 17 . 96 6 . 78 
36 53 . 64 9 .35 ---- ---- 19 . 33 7 . 30 
37 53 .  7 6 9 . 02 ---- ---- 18 . 15 6 . 59 
38 53 . 48 8 . 9 5 ---- ---- 18 . 37 6 . 66 
39 53 . 4 2  8 . 99 ---- ---- 18 . 59 6 . 7 7  
40 53.13 8 . 95 ---- ---- 18 . 91 6 . 9 0  
41 51 . 10 7 . 86 ---- ---- 18 . 27 6 . 09 
42 50 . 7 9  7 , 64 ---- ---- 17.91 5 . 84  
43 5 0 , 65 7 , 71 ---- ---- 18 . 41 6 , 07 
44 49.30 7 .16 ---- ---- 18 . 26 5 . 74 
45  47 . 80 6 . 60 ---- ---- 18.11 5 .42 
4 6  41 . 9 5  4.89 ---- ---- 17 . 63 4 .45 
47  38 .48 4 . 07 ---- ---- 17 . OS 3 . 91 
48 37 . 9 5  3 . 94  ---- ---- 16 . 74 3.7 7  
49 32 , 73 3 , 02  ---- ---- 16 , 26 3 .25 
50 18 . 87 1.34 ---- ---- 14 . 7 8  2 . 27 
51 15 , 97 1.07 ---- ---- 13 . 7 7  2.00 
52  15 . 12 1 . 00 ---- ---- 13 . 94 2.00 
53 15.25 1.01 ---- ---- 14 . 09 2 . 03 
54 15 . 51 1.04 ---- ---- 14 . 33 2 . 08 
55 15 . 7 5 1 . 11 ---- ---- 17 . 41 2 . 6 5  
56 16 . 09 1 . 17 ---- ---- 19 . 39 3 . 06 
5 7  16 . 7 0  1.41 ---- ---- 27 . 52 5 . 03 
58 18 . 08 1.76 ---- ---- 33 . 64 7 . 11 

(continued next nacz e) 
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COMPONENTS :  

(1) Tr ipotass ium phosphate ; K3Po4 ; 
[ 7 7 78-53-2) 

(2) Phosphor ic ac id ; H3Po4 ; [ 7 664-38-2) 

(3)  Potassium hydroxide ; KOH ; [ 1310-58-3 ) 

( 4 )  Water ; H2o ;  [ 7 7 32-18-5 ) 

EXPERIMENTAL VALUES cont ' d :  

ORIGINAL MEASUREMENTS : 

Berg , A , G ,  

I z v .  Akad . Nauk SSSR 1938 , 161-6 . 

Part 2 .  The comp iler has calculated the following values  from the data g iven in 
Part 1 above . 

soln . K/04 KOH H/04 
no . mass% mol/ kg mass% mol/kg mass% mol/kg 

59 18 . 39 1 .88 ---- ---- 3 5 . 62 7.90 
60 19 . 48 2.65 ---- ---- 45 .89 13.52 
61 19 .87  2 .84 ---- ---- 4 7 . 24 14.66 
62 21 . 35 5 . 06 ---- ---- 58 . 7 9  30 . 22 
63 21 . 4 9  5 . 17 ---- ---- 58 . 95 3 0 .  7 6  
64 21 . 55 5 . 71 ---- ---- 60 . 69 34 .88 
65 14 . 50 4.53 ---- ---- 7 0 . 41 4 7 . 65 
6 6  14 . 32 4 . 3 9  ---- ---- 7 0 . 33 4 6. 78 
67 13 . 28 4 .8 6  ---- ---- 7 3 . 84 58.58 
68 13.09 4 .88 ---- ---- 74 . 28 60 . 04 
69  13 , 04 6 . 27 ---- ---- 77 . 16 8 0 . 43 
7 0  13 . 67 10 . 13 ---- ---- 7 9 . 96 128 . 37 
71 15.10 86 . 51 ---- ---- 84 . 07 1042 . 9  



COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 )  Potassium d ihydrogenphosphate ;  KH2Po4 ; Myl . J . ; Sole . Z .  

[ 7 7 78-7 7-0 ]  

(2 )  Potassium hydroxide ; KOH ; [ 13 10-58-3 ] 

( 3 )  Phosphoric acid ; H3Po4 ; [ 7664-38-2] 

Co.Uec..tlon Czechof,lov .  Chem . Cornn. 1960 , 
2 5 ,  2414-8 . 

(4) Water ; H2o ;  [ 7 7 32-18-5 ] 

VARIABLES :  PREPARED BY : 

Temperature and composition J ,  Eysseltova 

EXPERIMENTAL VALUES : 

Composition of saturated solutions in the KH2Po4-H3Po4-KOH-H20 system .  

K20 P205 KH/04 
(t 

mass% mass% mass% mol/kg 

10 . 0  12.4 23 . 78 1 . 18 
12 . 19 13 . 65 26 . 17 1 . 3 7 
16.7 16.65 3 1 . 93 1 . 9 1  
24  . 25 21 . 7 41 . 61 3 . 28 

6 . 85  10 . 4  19 . 7 9  0 , 91 
7 . 7 9 13 . 85 22 , 51 1 . 11 
8 . 78 18 . 7 5 25 . 3 7  1 . 39 
8.97 23 . 18 2 5 . 92 1 . 57 
9.84 3 0 . 6  28 . 43 2.10 

10 ,86 3 7 . 6  31 . 38 2 . 93 
11 . 55  41 . 8 5  33 . 37 3 . 73 
9.9 51 . 3  28.61 4.97 
6 . 3  59.8 18 . 20 5 . 42  

KOHa H PO a 

3 4 
mass% mol/kg mass% mol/kg 

t emp .. 25° c. 

2.11 0 . 2 5  ---- ----
3.73 0.47 ---- ----
6 . 73 0 . 9 8  ---- ----

1 1 . 7 3  2 . 24 ---- -------- ---- 0 . 11 0 . 01 ---- ---- 2 . 9 2  0 . 20 ---- ---- 7 . 62  0 . 58 ---- ---- 13 . 34 1 . 12 
---- ---- 21 . 78 2 . 23 ---- ---- 29 . 32 3 .81  
---- ---- 33 . 7 5  5 .24 
---- ---- 50 .23 12 . 11 
---- ---- 69.46 28 . 73 

H O
a 

2 
mass% 

74 . 11 
7 0 . 09 
61 . 34 
46 . 65 
80 . 10 
74 . 58 
67 . 01 
6 0 . 74 
49 . 7 9  
39 . 30 
32 .87  
21 . 16 
12 . 3 3  

( continued next page) 

AUXILIARY INFORMATION 

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

A modif ication of Toepler 's method ( 1 )  was Reagent grade ma terials were used. 
used . 

ESTIMATED ERROR :  

No  informat ion is  given . 

REFERENCES : 
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1 .  Myl , J . ; Kvapil , J ,  Co.Un. Czechof,fov . 
Chem. Comnun • .!1§..Q_, 2 5 ,  194. 
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COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium d ihydrogenpho sphate ; KH/04 ; Myl .  J . ;  so1c . z .  
[ 7 7 78-7 7-0 ]  Collec.t-ton Cz echo�lov . Chem . Comn . 19 6 0 ,  

( 2 ) Potassium hydroxide ;  KOH ; ( 1310-58-3 ] 2 5 ,  2414-8 . 

( 3 )  Phosphoric ac id ; n3Po4 ; ( 7 664-38-2 ] 

(4 )  Wa ter ; 1120 ; [ 7 7 3 2-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

Composit ion of saturated solut ions in the KH2Po4-n3Po4-KOH-H20 system. 

K2o P 20 5 Kll/04 
a KOii a 11/04 

a 1120 a 

mass% mass% mass% mol/ kg mass% mol /kg mass% mol/kg mass% 

temp = 30 ° C .  

10 . 2 12 . 9  24 . 74 1 . 24 1 . 95 0 . 24 ---- ---- 7 3 . 31 
12 . 5  14 . 21 27 . 2 5  1 . 45  3 . 66 0 . 4 7  ---- ---- 69.09 
17 . 5 17 . 22 33 . 02 2 . 03 7 . 23 1 . 08 ---- ---- 59 . 7 5  
24 . 4  22 . 0  42 . 19 3.34 1 1 . 44 2 . 20 ---- ---- 4 6 . 37 
7 . 1 5  10 . 8  20 . 66 0 . 9 6 ---- ---- 0 . 04 o . oo 7 9 . 3 0 
8 , 4  14 . 6  24 . 27 1 . 22  ---- ---- 2 . 68 0 . 19 7 3.04 
9 . 3 5 19 . 5  2 7 . 02 1 . 52 ---- ---- 7 . 4 7  0 . 58 65 . 51 
9 . 5  23 . 8  27 . 4 5  1 . 7 0  ---- ---- 13 . 10 1 . 12 59 . 4 5  

10 . 37 3 0 . 8  29 . 9 6  2 . 24 ---- ---- 20 . 95  2 . 18 49 . 08 
11 . 3 3 7 .8  3 2 . 65 3 . 10 ---- ---- 28 . 68 3 . 78 38 . 67 
11 . 9  42 . 0  34 . 3 9  3 . 9 0  ---- ---- 33 . 23 5.24 3 2 . 38 
10 . 3 51 . 0  29 . 7 6  5 . 14 ---- ---- 49 . 00 1 1 .  7 6 21 . 2 5 
6 .  7 6  59 . 9  19 . 53 6 . 07 ---- ---- 68 . 64 29 . 62 11.82 

temp = 40 ° C .  

10 . 8  14 . 2  27 . 23 1 . 4 1  1 . 64 0 . 2 1 ---- ---- 7 1 . 13 
13 . 3  15 . 6  2 9.9 1 1 . 65 3 . 51 0 . 47  ---- ---- 66 . 57 
18 , 1  18 , 5  35 . 48 2 . 2 6  6 . 94 1 . 07  ---- ---- 57 . 59 
24 . 5  22 . 6  43 . 34 3 . 51 11 . 3 2  2 . 22 ---- ---- 4 5 . 34 
8 . 43  12 . 7  24 . 3 5  1 . 18 o . oo 0 . 00 ---- ---- 7 5 . 65 
9 , 4 16 . 15 27 . 16 1 . 42  ---- ---- 2 . 74 0 . 20 7 0 . 10 

10 . 45 2 0 . 95 3 0 . 20 1 .  7 7  ---- ---- 7 . 18 0 . 59 62 . 62 
10 . 5  25 . 0  3 0.34 1. 96  ---- ---- 12 . 67 1 . 13 5 6 . 99  
11 . 4  31 .8 32 . 94 2 . 58 ---- ---- 20 . 19 2 . 20  4 6 . 87 
12 . 1  38 . 3  34 . 9 6  3 . 44 ---- ---- 27 . 7 1  3 . 7 9 3 7 . 33  
12.6 42 . 4 3 6 . 4 1  4 . 28 ---- ---- 32 . 33  5 . 28 3 1 . 26 
8 . 68 59 . 3  22 . 16 7 . 00 ---- ---- 66 . 20 2 9.02 11 . 64 

temp = 50° c . 

11 . 55 1 5 .8 3 0.3 0 1 . 63 1 . 2 7 0 . 16 ---- ---- 68 . 43 
14 . 3  17 . 25  33 . 08 1 . 9 1 3 . 40  0 . 48 ---- ---- 63 . 52 
18 . 7  19 . 7  3 7 . 78 2 . 50 6. 7 0  1 . 08 ---- ---- 55 . 52 

9 . 7 7 14 . 8  28 . 23 1 . 4 5 ---- ---- 0 . 11 0.01 7 1 . 66 
10 . 5  17 . 7 5  3 0 . 34 1 .  66 ---- ---- 2 . 66 0 . 20 67 . 00 
11 . 56 22.4 33 . 4 0  2 . 05 ---- ---- 6 . 88 0 . 59 59 . 7 2  
11.69 2 6 . 2 5  33 . 78 2 . 28 ---- ---- 11 . 92 1 . 12 54 . 3 0 
12 . 4  3 2 . 7 3 5.83 2 . 94 ---- ---- 19 . 3 5  2.20 44 .82 
13 . 1  38 . 9 3 7 . 8 5  3 . 9 0 ---- ---- 2 6 . 4 5  3 . 7 8 3 5 . 69 
13 . 42  42 . 6  38 . 7 8  4 . 7 0  ---- ---- 3 0 . 90  5 . 20  30 . 23 
8 . 68 59 . 3  2 5 . 08 8 . 3 0 ---- ---- 63 . 8 2 29 . 34 11 . 10 

aThese values were calculated by the comp iler . 



COMPONENTS : 
( 1) Po tass ium d ihydrogenphosphate; KH2Po4 ; 

[ 7 7 78-77-0 ]  

( 2) Phosphor ic acid ;  H3Po4 ; [ 7664-38-2 ] 

( 3 )  Po tass ium hydroxide; KOH ; [ 1310-58-3 )  

( 4 )  Water ; H2o ;  [ 7 7 32-18-5 ]  

VARIABLES: 

Temp erature and composition . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS: 

Punin , Yu .O . ; Mirenkova , T , F . ; Ar tamanova ,  
O . I . ; Ul ' yanova , T . P .  Zh .  Neong . Khim • 
.!21.?., 2 0 ,  2813-5 . 

PREPARED BY: 

J , Eysseltovl 
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2 5 Parameters  ai o f  the equat ion : c t a a
0 

+ a1 t + a2t + . . .  + a5 t 

were calculated and are g iven in the Table below . c t is the 

conc entrat ion of the saturated solut ion (as g / 100 g of solvent )  

at the t emperature t° C ,  

solvent b 3 5 7 109 ( g / 100  g )  concn a a1 X 1 0  a2 X 10 a3 X 1 0  a4 X 1 0  a5 X 
0 

H 0 14 . 9 58 2 . 881  4 . 914 1 .826  2 . 3 11 0 0 . 03 
H3;,b4 1 .  72  16 . 4 78 2 . 229 5 . 354 0 0 0 0 . 16 

s . oo 17 , 509 3 , 008 6 . 23 9  6 , 051  4 . 889 0 0 . 06 
I I  

9 . 94 20 . 184 4 . 17 7  1 . 9 06 1 , 7 84 0 0 0 . 13 
I I  14 . 90 32 , 498 8 . 209  64 . 57 4  135 . 678 137 . 658 51 , 19 5 0 . 16  

KOH 2 . 00 14 . 682 12 . 533 52 . 068 147 , 490  1 78 , 24 7  80 . 9 92  0 . 14 
I I  4 . 92 30 . 37 0  2 . 826 6 . 213 6 . 207 4 , 9 63 0 0 . 03 
I I  10 . 04 48 . 563 0 . 694 1 5 . 135 2 1 . 332 13 . 7 7 6  0 0 . 08 
I I  15 . 68 68 . 154 3 , 231 38 . 031 80 . 746 84 . 653  31 . 888 0 . 08 

aThis is the mean quadratic erro r . 

b The concentration unit is : g / 100 g .  

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
N ine solubility polytherms were studied .  
They d if f ered from each o ther in the 
composition of the solvent . The pH of each 
solvent was measured . For each polytherm , 
10-14 samples were prepared by prec ise 
weighing . The saturation t emperature of  
each sample was d ete rmined by  using an 
apparatus construc ted for measur ing 
crystal growth rat e  ( 1) . 

AMo--0 

SOURCE AND PURITY OF MATERIALS : 
All the components were of  a " spec ial 
pur i ty" grade , 

ESTIMATED ERROR: 

The accuracy of the saturat ion tempera ture 
was ± 0 . 1  K ,  

REFERENCES : 

1 . Petrov , T . G . ; Trej bus , E . B . ; Kosatkin , 
A .  P .  " VyJta./i hchivanie 10:>ieta l lov iz 
RMtvoJtov" ,  Nedra , Leningrad , 19 67 . 



206 Potassi um D ihydrogenphosphate 

COMPONENTS : 
(1 )  Potassium dihydrogenphosphate ; KH2Po4 ; 

( 7 7 78-77-0 ] 

(2 )  Water ;  H20 ; ( 7 7 32-18-5 ] 

CRITI CAL EVALUATION : 

EVALUATOR : 

J , Eys seltova 
Charles University 

Prague , Czechoslovakia 

May , 1985 

THE BINARY SYSTEM 

Several papers report solubility data for  this system (1-6) ,  Empirical smoothing 
equations describing the temperature dependence of this solub ili ty have also been reported 
(6, 7 ) . Solubility data for  this system have also been reported as part o f  a study of  
multicomponent systems having KH2Po4 as  one component (8-24) , Some o f  these values are 
c learly incorrec t and were rej ected immediately (8-10 ) . The same is true for some of the 
solubility values reported f or 323 K (11 , 12 ) , In another report  (1 3)  the solubili ty of 
KH2Po4 at 298 K is given as 20 . 3% and also as 21 . 6% .  The latter value is an obvious 
error. All  the other data from the studies o f  multicomponent systems were evaluated to
gether wi th the data in ref s . (1-6) . 

The evaluation procedure was the same as that described in chapter 3. It was 
possible to use only one equation because no hydrate formation has been observed . The 
assumptions concerning the precision of the data were the same as those used in chapter 
3 , The general solubili ty equation [ l ] was used , Equation [ 2 ]  was used for  the 

ln x/x a A • (l /T - 1 /T ) + B • ln (T/T ) + C • (T - T ) 
0 0 0 0 

selec tion o f  experimental ,points  during the iterative procedure. 

l
xj - x (Tj )

I < 0 . 015 
x (Tj )  

-

( l ] 

[ 2 ]  

Table I is a summary o f  the solub ili ty data used in the evaluation p rocedure , All 
the data from only two reports (22 , 24) were eliminated during the iteration procedure . 

The results of this evaluation procedure are summarized in Table I I , which gives the 
values obtained for  the parameters  in equation [ 1 ] , 

Table I II  is a list  o f  the recommended solubili ty values calculated from equation [ 1 ] ,  
The other smoothing equations tha t have been suggested (6 , 7 ) give values that are 8-10% 
larger than the recommended values (Table III ) in the 2 7 3-288 K temperature interval. 
Above 288 K the one equation (6) gives values that agree with those in Table III while the 
other equation (7 ) gives values that have a constant error of about +10 % ,  

(continued next page ) 



Potassiu m  Dihydrogenphosphate 

COMPONENTS : 

( 1) Po tassium d ihydrogenphosphate ;  KH2Po4 ; 
[ 7 778-77-0 ) 

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

CRITICAL EVALUATION : (cont ' d) 

EVALUATOR : 

J .  Eysseltova 
Charles University 

Prague , Czechoslovakia 

May 1985  

Table I .  Solubility of  KH2Po
4 

in  water. 

T/K mass% 

weight 

ref . init/final T/K mass% ref. 

weight 

init/ final 

273 . 2  
273 , 2  
2 73.2 
273 , 2 
273 . 2  
273.2 
273 , 2 
273.2 
2 73 . 2 

2 73 , 2 
27 4 . 0 
278,2 
283. 2 

283.2 
283.2 
283. 2  
283.2 

286 . 8  
287.3 
288 . 2 

293 , 0  
293 , 2  
293.2 
293 . 2 
293,2 
293 . 2  
293 , 2  
293,2 
293 , 2  
293 , 8  
298 . 2  
298.2 

298 . 2 

298.2 
298 , 2 
298 . 2  
298 , 2  

10.48 
12.48 
12 . 6 8  
12 ,88 
12,15 
11 . 8  
12 , 2 
12 . 7  
12.41 
12 , 30 
12 . 00 
14 . 00 
15.50 
14 , 95  
15 
14 . 9  
15.20 
16 . 00 
16 . 00 
16.78 
18.00 
18 , 4 5  
18 . 20 
18.2 

18 . 50 
17 . 8  
17,73 
18.04 
18.00 
18 ,00 
19.87 
20. 15 
19,90 
20.04 
19.80 
20,07 
20.49 

l 
2 
4 
6 

15 
5 
3 
4 

19 
24 

5 
6 
6 

15 
5 
3 

24 

5 
3 
2 
5 
6 

15 
5 

18 
3 
2 

20 
24  
3 
1 
1 
4 
6 

15 
2 

16 

1/0 
l/0  
1 /0  
1/0  
1 /0 
1/1  
1/0  
1 /0 
1/0 
1/0 
1/1 
1/0 
1/0 
1/1 
1 / 1  
1/l 
1/0 
1/1 
1/1 
1 /0 
1/1 
1/1 
1/1 
1 / 1 
1/0 
1 /0  
1 /0 
1/0  
1/0 
1/0 
1 /1 
1/1  
1/1 
1/1 
1/1 
1 / 1  
1/0 

298 . 2  
298 . 2  
298.2 
298 . 2 

298 . 2 

298 . 2 

299 , 2 
300.2 
303 . 2  
303 . 2 

305.0 
305.4 

308.2 
308 . 2 

313 . 2  
313 . 2 
313 . 2 

31:l . 2 
318 . 2  
323.2 
323.2 

323,2 

323.2 
323 . 2 

323 . 2  
333. 2 

333.2 
343 , 2 

343 , 2  
343, 2 
348.2 
348.2 
353.2 
353 , 2  
356.2 
356.2 
363 , 2  
378 , 3  

20 . 30 
19 . 92 
19 . 93 
20.3 
20 . 21 
20 . 4 2  

20.00 
20. 00 
21 . 90 
21 . 0  
22.00 
22 . 00 
23.65 
2 2 . 90 
25 . 10 
25 . 00 
27.15 
27 .12 
26 . 90 
29.26 
29 . 15 
29.00 
29 . 42 
29 . 1  
28.70 
33.40 
32.37 
36.68 
36.65 
3 7.05 
39.20 
38.61 
4 1.30 
40. 75 
41.38 
41.9 2 

45.5 
52.7  

Table II ,  Values for  the parameters o f equation [ l ) . 
A B C 

value value 

-2 , 121 X 104 10 -1 , 224 X 102 0 , 5 

value 

0 , 1929 

a Standard deviation for the respective parameter. 

a 
(J 

0.0005 

13 
4 

19 
21 
23 

12 , 13 
3 
5 
6 
3 
5 
3 
6 

15 
6 

2 0 
2 2  

22 
6 
1 

4 ,16 
6 , 21 

14 
4 

19 
6 

20 
1 
1 
6 

21 
19 

6 
20 

1 
1 
6 

17 

0 
value 

0 , 031948 

1/0 
1/1 
1 /1 
1/0  
1/ 1 
2 /0 
1/0 
1/0 
1/1 
1/0 
1/0 
1/0 
1/1 
1/0 
1/1  
1/1 
1/0  
1/0 
1/1 
1/1 
2 /2 
2 / 2 
1/0 
1/1 
1/1 
1/0  
1/0  
1/1  
1/1  
1/1 
1 /1 
l/1  
1 / 1  
1/1 
1/0 
1/1  
1/1  
1/1 

0 
value 

298 . 2 

(continued next page ) 
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208 Potassium Oihydrogenphosphate 

COMPONENTS: 
(1 )  Potassium dihydrogenphosphate ; KH2Po4 ; 

[ 7 7 7 8-7 7-0) 

(2) Water ; u2o ;  [ 7 732-18-5 ) 

CRITICAL EVALUATION : (cont 'd)  

EVALUATOR : 
J ,  Eysseltova 

Charles University 
Prague , Czechoslovakia 

May 1985 

Table III . Recommended values calculated from equation [ 1 ]  for the solubility of 
KH2Po4 in water, 

T/K mole fraction mol/kg mass% 

273 . 2  0 , 017287 0 , 98 11 , 74 
278 , 2  0 . 019886 1 . 13 13 . 30 
283 , 2  0 , 022653 1 , 29 14 . 91 
288 , 2  0 , 025586  1 , 46 16 , 56 
293 , 2  0 , 028684 1 , 64 18 , 25 
298 , 2  0 , 031948 1 , 83 19 . 97 
303 . 2  0 , 035385 2 , 04 21 . 7 1  
308 , 2  0,039006 2 . 25 23 . 48 
3 1 3 . 2 0 . 042825 2 . 48 25 . 28 
318 . 2  0 . 046861  2 , 7 3  2 7 . 10 
323 , 2  0 , 051139 2 , 99 28 , 95 
328,2 0 , 055690 3 . 28 30 . 84 
333 , 2  0 , 060548 3 , 58 32 . 76 
338 , 2  0 , 065757  3 , 91 34 , 73 
343 , 2  0 , 071367  4 . 27 36 . 75 
348 , 2  0,077434 4 , 66 38 . 82 
353 , 2  0 . 084028 5 . 10 40. 96 
358 . 2  0 . 091224 5 . 58  43 . 15 
363, 2  0 , 099113 6 . 11 45. 4 1  
368 , 2  0 . 10780 6,  71 4 7 , 74 
373 . 2  0 , 11 740 7 , 39 50 , 14 
3 78 , 2  0 , 12806 8 . 16 52 . 6 2  

MULTICOMPONENT SYSTEMS 

Solubility measurements have been made for a variety of multicomponent systems that  
include potassium dihydrogenphosphate as  a component ,  However , an  evaluation cannot be 
made of mos t  of these studies because of a lack of corroborating results , The systems 
may be differentiated according to the type of solid phases that are in equilibrium with 
the saturated solutions . 

The formation of compounds has been reported for two of these systems : the compounds 
KH2P04 • KHSe04 and 3KH2P04 • KHSe04 were identified in the KH2P04-KHSe04-H2o system at 298 K 
(18 ) ; the compound Ca9K4H32 (P04 ) 18 • lOH20 was found to be present in the 
KH2P04-Ca (H2P04 )2-H3P04-H20 system at 298 K (25 ) , 

Solid solutions were found to be present in several systems . A continuous series of 
solid solutions is present in the KH2P04-NH4H2P04-H20 system (10-13 , 23 , 26 , 27 ) , Some 
of the solubility data at 298 K (11-13 , 23)  are compared on Figure 1 ,  All the values 
agree fairly well with each other and these are accepted as tentative values . However , 
the discontinuity around 2 . 9-3 molal NH4H2Po4 and 1 molal KH2Po4 cannot be explained . 
Further work is needed in this part of the system . The solid solutions , which have been 
designated B-solid solutions (26) , are also found in the �. NH4

+ j j c1- ,  H2Po4--H2o system 
at 273 K ( 10 ,  29 ) ,  Two forms of solid solutions are said to exist in the 
KH2P04-NH4H2P04-CO (NH2) 2-H20 system ( 28 ) , In addition , there are also the a- , B- and y
modifications of urea .  This is true also of the KH2P04-CO (NH2)2-H20 system (15 ) , 

A series of solid solutions was also observed in the KH2Po4 -KH2As04-H2o system at 
280 K (9 ) . These results cannot be evaluated , but i t should be noted that the values 
reported for the solubility of KH2Po4 in water are in error by about 5 0% ,  

In all  the other systems having two or more saturating components , no solid 
solutions or compounds were found to be present . These systems are referred to 
individually .  
1 ,  The KH2P04- [ (C2H5) �NJH3P04-H20 system, 
313 , 333  and 353  K (20} , 

Solubility measurements were made a t  293 , 

2, The KH2P04-KB02-H,o system ,  Solubility values have been reported for 298 and 323 K 
(8 ) . These values cannot be evaluated but mention should be made of the fact that the 
value given for the solubility of KH2Po4 in water i s  incorrect ,  
3 .  The KH2P04-KN03-H2o system. There are four reports o f  solubility values for this 
system (1, 5 ,  16 , 17 ) ,  The resul t s  are compared on Figure 2 .  

(continued next page) 
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2 1 0  Potassiu m  Dihydrogenphosph ate 

COMPONENTS : EVALUATOR : 
(1 ) Potassium dihydrogenphosphate ; KH2Po4 ; 

( 7 7 78-7 7-0] 
J, Eyss eltova 

Charles University 
Prague ,  Czechoslovakia (2) Water ;  H20 ; ( 7 732-18-5 ]  

May 1985 

CRITICAL EVALUATION : 

I I I 

o 2 9 8  K ,  r e f  ( 1 6 )  
• 2 9 8 K , r e f ( I )  

2 1r- x 30 3 K , r e f (5) 
I �  A 29 3 K , r e f  ( 5 )  
' �  0 • 

0 • ' A 
0� 0 
a. t:,. 0 X 
·:zf' 0 0 0 Oo t:,. t:,. ::,.: 

I ,_ u 
t:,. X 0 

0 

t:,. 

I I . , 
I 2 3 

-

CKNO/mo l  kf' 
3 

Figure 2 . Solubility of KH2Po4 in aqueous KN03 . 

I I I I I I I 

o 2 9 8 K ,  re f ( I J • 2 9 3  K ,  r e f  ( 3 
X 3 0 3 K, r e f ( 3) 
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g 8 0 • 
� 

• • • 
0� 

X 

1 - • X -
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C K2S04 /mo l  kg-, 

Figure 3.  Solubility of KH2Po4 in aqueous K2so4
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Potassium Dihydrogenphosphate 

COMPONENTS: 
(1) Potassium dihydrogenphosphate ;  KH2Po4 ; 

[ 7778-77-0] 

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

CRITI CAL EVALUATION : 

o e >< <l l 

EVALUATOR : 
J ,  Eysscltova 

Charles University 
Prague, Czechoslovakia 

May 1985 
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2 1 2  Potass ium Dihydrogenphosphate 

COMPONENTS : 
(1) Potassium dihydrogenphosphate ; KH2Po4 ; 

[ 7 7 78-7 7-0 ) 

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

CRITICAL EVALUATION : (cont ' d )  

EVALUATOR : 
J, Eysseltova 

Charles University 
Prague , Czechoslovakia 

May 1985 

4. The KH2Po4-K2S04-H2o system. The solubility values reported for this system ( 1 , 3 ,  
30 ) are compared on Figure 3 .  
5 .  The KH2P04-KC1-H2o system . Several investigators have published solubility values 
for this system (4 , 10 , 13 , 19-22) , The solubility of KH2P04 at 298 K may be expressed 
by the smoothing equation of Kirgintsev (31) where m1 is the molality of Kll2P04 and Yl 
is its solute mole 

log m1 = log 1 . 8 7  + ( 0 . 5 9  ± 0 . 07 )  log Yl 

f raction . The results calculated from equation [3 ]  are compared with the experimental 
values on Figure 4 .  

[ 3 )  

In addition to the solubility values reported above , there are values given for the 
KH2P04-H202-H20 system at 273 K (2) ; some values for the KH2P04-HCONH2-H20 system at 
298 K (32) , at 323 K (14)  and a polytherm in ref . (33) ; two values for the solubility of 
KH2P04 in aqueous potassium acetate and in aqueous potassium carbonate at 298 K (1) , 
The latter system cannot be treated as a ternary system because of the observed decompo
sition of the K2C03, 

No solid solutions or compounds were observed in a study of the 2K+ , ca2+ 1 l 2Cl- , 
2H2Po4

--H2o system at 298 K (34 ),  
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Potassi um Di hydrog enphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Apfel, O .  (1) Potassium dihydrogenphosphate; KH2Po4 ; 
( 7778-77-0 ] 

( 2 ) Water ; H20 ;  [ 7 7 32-18-5 ]  
Dissertation ,  Technical University , 

Darmstadt , 1911. 

VARIABLES : PREPARED BY : 

Temperature and composition . J, Eysseltova 

EXPERIMENTAL VALUES : 
Compo sition of  the saturated liquid phase. 

P03- K
+ a 

4 b b 
KH/04 

t./ o c .  concn concn mas s% mol/kg 

0 0.77 o. 77 10.48 0.86 

25  1 .47 1 .48 19.87 1 . 82 

20 . lSc. 
1.85

c. 

so 2 . 15 2.15 29 . 26 3 . 04 

70  2 , 69 5  2 , 693 36 . 68 4 . 26 

3 6 . 65c. 4.25
c. 

83 3 . 04 3 . 08 41 . 38 5 . 19 

41. 92c. 5 . 3 0
c. 

aThese values were calcu lated by the c ompiler . 

b 
The concentration unit i s :  mo l/1000 g of solution. 

C.In these calcu lations the potassium content wa s  taken as the starting point 
of the calculation. In the other calculations it was the Poi- content . 

AUXILIARY INFORMATION 

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

Al l the experiments were carried out in a No information is given , 
wa ter thermostat . Equilibrium was checked 
by repeated analysis . The solid and liquid 
phases were separated from each other by 
filtration through a platinum wire mat . 
The phosphate ion content was determined 
grav imetrica lly as  Mg2Pzo7 , and potassium 
was determined as KC104 • 

ESTIMATED ERROR: 

No information is given. 

REFERENCES: 

2 1 3  



2 1 4  Potass i u m  Dihyd rogenphosphate 

COMPONENTS : 

(1 )  Potassium d ihydrogenphosphate ; KH2Po4 ; 
( 7 778-77 -0 ]  

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

VARIABLES : 

Temperature and composit ion . 

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS :  

Menzel , H. ; Gabler ,  C . 

Z .  Ano�g . Chem. 192 9 , 7 7 7 , 187-214 . 

PREPARED BY : 

J . Eyssel tov� 

Composition of saturated solu t ions of  KH
2

Po4 in water . 

;t/ O C .  

0 

15 

18 

25 

-2 . 7 5
a. 

in 1000 cm3 of solut ion 
mols grams 

1 . 001 136. 3 

1.3 59  185 . 0  

1 . 43 3 19 5 . 2  

1 . 699 2 3 1 . 3 

a. 
This is the cryohydr ic point of 
are in doubt about the accuracy 

METHOD/APPARATUS /PROCEDURE :  

in 1000 g of solu t ion in 1000 g o f water 
mols grams 

0 . 917 124 . 8  

1.2 3 3 167 . 8 

1 . 3 02 177.3 

1.474 200 . 7  

the system under considerat ion . 
of their analytical resul ts.  

AUXILIARY INFORMATION 

mol s grams 

1 . 047 142 . 6 

1 . 481  201 . 7 

1 . 583 215 . 5 

1 . 84 5 251.2 

1 . 08 147 

However , the au thor s 

SOURCE AND PURITY OF MATERIALS : 

The apparatus was that described previously 
(1 ) . The equ il ibr ium was checked by 
repeated analysis . The H2Po- ion content 
was determined gravimetr icaliy as ammonium 
phosphomolybda te . 

Kahlbaum KH2Po4 was used .  This ma terial 
had been prepared for enzyme investigat ions . 

ESTIMATED ERROR: 

The t emperatur e was controlled to ±  0 . 1 K .  
The accuracy of the cryohydric temperature 
was ± 0 . 01 K . No other inf ormat ion is g iven 

REFERENCES : 

1 . Menzel , H . z .  Anong. Alig . Chem .  1927 , 
1 64 ,  6. 



Potassi u m  Dihyd rogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
Krasil ' shtschikov , A.I . (1 )  Po tassium dihydrogenphosphate ;  KH2Po4 ; 

[ 7 7 78-77-0 ] 1 zv. In-.:ta. Fiz-kfum .  An, 1933 , 6 ,  159-68. 
(2) Water ; H2o ;  ( 7 732-18-5 ] 

VARIABLES :  PREPARED BY : 

Composition at 0 ,  25 and 50 ° C .  J ,  Eysseltovii 

EXPERIMENTAL VALUES :  
Composition of 

d K20 

-3 a b 
t.l ° C g cm cone cone 

satu rated solutions of KH2Po4 in water . 

P205 1120 Kll/04 C. a b C C. mass% mol/kg cone cone cone cone cone 

0 1 . 094 9 , 44 4 .39 39 , 8 5  9 . 44 6 . 62 60.15 808.2 12 . 68 1.06 

25 1 . 147 15.9 6.8 9 39 .85  15 , 9  1 0 . 40 60 . 15 478.5 19 , 9 0  1 .82 

50 25 . 8  10 . 09 3 9 .85  25 . 8  1 5 . 22 60.15 295.1 29.15 3.02 

aThe concentration unit is : mol/ 1000 mol 1120. 

bThe concentrat ion unit is : g / 100  g of  solution . 

�The concentrat ion unit is : g / 100 g of ox ides .  

d These values  were calculated by the compiler . 

AUXILIARY INFORMATION 

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

The mixtures were allowed to equ ilibrat e  
for 12-15 hours  i n  a wat er thermostat . 
Phosphorus was determined gravimetrically 
as Mg2P2o7 • 

Kahlbaum KH2Po4 was used . 

ESTIMATED ERROR :  

The temperature was controlled to  within 
± 0 , 1  K .  

REFERENCES : 

2 1 5  



2 1 6  Potassium Di hydrogen phosphate 

COMPONENTS :  

(1) Potassium dihydrogenphosphat e ;  KH2Po4 ; 
( 7 7 78-7 7-0 )  

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

VARIABLES :  

Temperature and composition . 

EXPERIMENTAL VALUES: 

ORIGINAL MEASUREMENTS :  

Bergman , A . G . ;  Bochkarev ,  N.F . 

Izv . Akad . Nauk SSSR 1938 , 237-65 . 

PREPARED BY : 

J . Eysseltova 

Composition and crystallizat ion temperatures in the aqueous KH2Po4 system .  

KH/04 
mol/kl 

solid 
mass% :ti ° C . phase 

4 0 . 30 -0 . 7  ice 
8 0.63 -1 . 5  I I 

10  0 .81 -2 . 1 I I  

12 1 . 00 0 .8 KH2:,o4 16 1 . 3 9 13 . 6  
18 1 . 61 19 .8 I I 

20 1 .83  26 . 0  f l 

22 2 . 07 3 1 .8 I I  

aThe mol/kg H2o values were calculated by the comp iler. 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

No details are g iven exc ept that a visual 
polythermic method was used . 

SOURCE AND PURITY OF MATERIALS : 

Chemically pure KH2Po4 was recrystallized 
twice before being used. 

ESTIMATED ERROR: 

No inf ormat ion is g iven . 

REFERENCES :  



Potass i u m Dihyd rogen phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
Kazantsev , A . A . (1 ) Potass ium d ihydrogenphosphate;  KH2Po4 ; 

[ 7 7 78-7 7-0 ]  

( 2 ) Water ; H2o ; [ 7 732-18-5 )  
Zh . Ob.6hch. Kfwn. 1938 , 1 3 ,  1230-1 , 

VARIABLES :  PREPARED BY :  

Temperature and composition . J ,  Eysseltova 

I 

EXPERIMENTAL VALUES : 
Composition of satura ted solutions of KH2Po4 in ' water .  

tl °c .  

0 
5 

10  
;LS 
20 
2,5 
3 0 
35 
40 
45 
50 
60 
7 0 
8 0  
9 0  

mass% KHlo4 a calcd , exptl 
12 . 79 12 . 88 
14.05 14 . 00 
15 . 46 1 5 . 50 
16 . 93 1 6 . 87  
18.46 18 . 45 
20 . 09 20 . 04 
21 . 7 7  21 . 90 
23 , 51 23.65 
2 5 , 31 25 . 10 
27 , 17 26 . 90  
29.07 29 . 00  
33 . 01 33 . 40 
3 7 . 10 37 . 05 
41 . 29 41 . 3 0 
45 . 53 45 . 5 

mol/kg KHlO 4 
1 . 08 6 
1 . 19 6  
1 . 3t. 7  
1 . 491 
1 . 662 
1.841 
2.060 
2 , 27 5 
2 .462  
2 . 7 03 

3 . 001 
3 . 684 
4 . 324 
5 . 169 
6 .134 

aThese values were calculated from the emp irical formula : 

a a 12 . 79 + 0 . 250 t + 0 . 00182 t 2 - 0 . 00000616 t3 

b 

where a is g iven as g KH2Po4/100 g soln ,  and t a tempera ture . 

bThese values were calculated by the comp iler from the experimental results 
reported by the author. 

AUXILIARY INFORMATION 

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

2 1 7  

A small amount of sol id salt was added to  
10-15 ml of a solution saturated a t a 
higher temperature . The mixtures were 
equil ibrated in a thermostat .  Equ ilibra
t ion t imes were 3 hours for tempera tures 
above 3 0° C , and 6 hours for temperatures 
lower than 30 ° C . After equ ilibration , 
samples of the solu t ion were analyzed for 
KH2Po4 by drying at 110° C and weighing .  

KH Po4 was synthes ized from K co3 and 
H3�o4 and recrystall ized . Iti purity was 
said to be equ ivalent to "chemically pure" , 

ESTIMATED ERROR: 
The temperature had a precision of ± 0 . 05 ° C . 
No other details are g iven .  

REFERENCES :  



21 8 Potass ium Di hydrogen phosphate 

COMPONENTS : 

(1) Potassium dihydrogenphosphate ; KH2Po4 ; 
( 7 7 78-77-0 ] 

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

VARIABLES : 

Temperature and comp?sit 'ion, 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Bel ' tschev .  F,V , 

Tli.u.dy Be1.01tu.M , S . -Kh .  Aka.d . 1953 , 7 9 , 
14 5-9 .  

PREPARED BY : 

J ,  Eyssel tova 

Composition and mean crystallizat ion temperature 
in the aqueous KH2Po4 sys tem . 

KHlo4 
mol/kga. 

solid 
mass% :t.t • c .  phase 

4 0 . 30 -0 . 8 ice 
8 0 . 63 -1 . 6 I I  

10 0 . 81 -2.0 I I  

12 1 . 00 -0 . 2  I I 

14 1 . 19 -7 . 8 I I 

16 1 . 39 +14 . 1  KH2;,o4 18 1 . 61 +20.6 
2 0  1 . 83 +2 6 . 7 I I  

22 2 . 07 +32.2 I I  

a.The mol/kg n2o values were calculated by the comp iler . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

A visual polythermic method (1) was used , , 
No other details are g iven . 

SOURCE AND PURITY OF MATERIALS :  

Chemically pure KH2Po4 was recrystallized 
twice before use . 

ESTIMATED ERROR : 

No information is g iven . 

REFERENCES : 
1 . Bel ' tschev , F . V . ; Bergman , A . G. Zh . 

PJukl . Kfwn . 1944 , 7 7 , 9 . 



Potassi um Dihydrogenphosphate 

COMPONENTS : 
(1) Potassium dihydrogenphosphate; KH2Po4 ; 

[ 7 7 78-77 -0 ]  

( 2 )  Water ; H2o ; ( 7 732-18-5 ] 

VARIABLES: 

Temperature and composition . 

EXPERIMENTAL VALUES :  

Parameters ai of the equation 

2 5 c t
= a

0 
+ a1t + a2 t + --- + a5t 

a . 14 . 9 58 

X 10-l al 
- 2,881  

a2 • 4 . 9 14 X 10-J 

a3 
= 1 . 82 6 X 10-5 

a4 
.. 2 , 311 X !Q-7  

85 
. 0 

ORIGINAL MEASUREMENTS: 
Punin ,  Yu . O. ; Mirenkova , T , F , ;  Artamanova ,  

O.I . ;  Ul ' yanova , T . P . 

Zh , Neotr.g . K/um, �. 2 0 , 2813-5 , 

PREPARED BY :  

J, Eysseltov, 

ct = concentration of the saturated solution as g/100 g H20 at the temperature. t° C . 

AUXILIARY INFORMATION 

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

2 1 9 

Mixtures of KH2Po4 and water were prepared A special purity grade of KH2Po4 was used ,  
by precise weighing . The saturation 
temperatures were measured by an apparatus 
constructed for the purpose of measuring 
the rate of crystal growth (1) ,  

ESTIMATED ERROR: 

No informat ion is given . 

REFERENCES :  

1 . Petrov , T.G . ; Trej bus ,  E,B, ; Kosatkin ,  
A.P . " Vy1ta.1, /itch,i.van.le. lvt..u,.ta.Uov -lz 
'LMtvo1tov " ,  Nedra • Leningrad •  1967 .  



220 Potassiu m  Di hydrog en phosphate 

COMPONENTS :  
(1 )  Potassium d ihydrogenphospha te ;  KH2Po4 ; 

( 7 7 78-77-0 ]  

( 2 )  Potassium d ihydrogenars enat e ; KH2Aso4 ; 
[ 7 784-4 1-0 ] 

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

VARIABLES : 

Composition a t  7 ° C .  

EXPERIMENTAL VALUES: 

ORIGINAL MEASUREMENTS : 

Mu thmann , W . ;  Kuntz e ,  0 . 

Z. Kny�.t.  1894 , 2 3 , 3 68-7 6 .  

PREPARED BY :  

J. Eysseltova 

Composit ion of saturated solut ions in the KHlo4-KH2Aso4-u2o syst em at  7 ° C . 

d -3 a 
KHl04 b mass% c mol / kgc a 

KH2As04 
b 

H 0 
C C 2 C mass% mo l/ kg mass% g cm concn . concn . 

1.1634 249 .86 1834 . 9  2 1.48 2.00 
1 . 1 7 20  220 . 02 1615.4 18 . 7 7  1 . 7 6 
1.1 7 7 3  204 . 83 1504 . 3  17 . 39 1 . 64 
1 . 1848 181 . 08 1329 . 8  15 . 28 1 . 45 
1 . 1903 160.24 11 7 6 . 8 13 . 4 6 1 . 29 
1 . 19 7 1  137 . 61  1010 . 6 11.49 1 . 11  
1 . 2004 111 . 36 8 15 . 6 9 . 2 7  0.89  
1.199 9 80 . 89  594 . 7 6 . 7 4 0 . 65 
1 . 2000 51 . 09 3 7 5 . 2 4.25  0 . 41 
1 . 2009 29 . 17 214 . 2  2 . 42 0 . 23 
1 . 19 55 ---- ---- 0 0 

aThe concentrat ion uni t is : g /1000 ml . 

bThe concentra t ion unit  is : mg mol/ 1000 ml . 

cThese values were ca lculat ed by the compiler . 

COMMENT : The sol id phases were &olid solu t ions . 

concn . 
----
37 . 60 
59 . 84 
92.10  

120 .80 
15 1 . 3 9 
179 . 74 
205 . 69 
234 . 05 
256 . 2 0  
28 2 . 3 7  

AUXILIARY INFORMATION 

concn . 
---- 0 0 

208 . 7  3 . 20 0 . 22 
3 3 2 . 1 5 . 08 0.3 6  
511 . 3  7 . 7 7 0 . 56 
6 70 . 6 10 . 14 0.7 3  
840.4 13 . 64 0 . 92 
99 7 . 8  14 . 97 1 . 09 

114 1 . 6  17 . 13 1 . 25  
1299 . 3  19 . 50 1 . 42 
14 2 5 . 5 21 . 33  1 . 55 
1567 . 5 23 . 61 1 . 7 1  

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

Cool saturated solut ions were mixed in a 
volume rat io of 1 : 9 ,  2 : 8 , • • • , 9 : 1 . Sol id 
components were added t o  the mixtures .  The 
mixtures were then heated to d issolve the 
sol id phase and plac ed in a cellar . Super
saturated solu t ions were f ormed and s eeded 
with a residue ob ta ined by evapora t ion of 

No informat ion is g iven .  

ESTIMATED ERROR : 

78 . 52 
78.01 
7 7  .51 
7 6 . 94 
7 6.38  
7 5 . 8 5 
7 5 . 74 
7 6 . 11 
7 6 . 23 
7 6 . 2 5 
7 6.3 9  

a drop of the resp ec t ive solu t ion . The 
contents of the pycnometers used for 
density n,easurements were evaporated and 
the res idue was dried at 100° C in a dry 
box . The arsenic content of the res idue 
was then de termined grav ime trically as 
Asz55 . 

No de tails are g iven except  that the 
t emperatur e int erval was 6 .8 to 7 . 2 ° C . 

REFERENCES : 



Potassi u m Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Apfel , O .  (1) Po tassium dihydrogenphosphate ; KH2Po4 ; 

[ 7 7 78-77-0 ]  

( 2 )  Po tassium acetate; CH3co2K ;  [ 127-08-2] 

( 3 ) Water ; H20 ;  [ 7 7 32-18-5 ] 

Dissertation , Technical University ,  
Darmstad t 1911 . 

VARIABLES : PREPARED BY : 

Composit ion at 2 5 ° C .  J .  Eysseltovif 

EXPERIMENTAL VALUES :  

Compos it ion o f  saturated solutions in  the KH/04-cn3co2K-H2o system at 2 5° C .  

Po3- cn3co; 
a a 

4 b 
KHlo4 CH

3
CO/ 

b cone cone mass% mol/kg mass% 

1.28 a . so 17.42  1 . 65 4.91 
1 . 06 0 . 98 14.43 1 . 40  9 . 62 

aThese values were calculated by the comp iler . 

b The conc entrat ion unit is : mol/1000 g of solut ion . 

AUXILIARY INFORMATION 

mol/ kg 

0 . 64 
1 . 29 

METHOD/APPARATUS/PROCEDURE :  SOURCE AN D  PURITY OF MATERIALS : 

The isothermal method was used . Equ ili- No informat ion is g iven . 
br ium was checked by repeated analysis . 
The solid and l iquid phases were separated 
f rom each o ther by f iltrat ion through a 
plat inum mat . Phosphate content  was 
determined gravimetrically as Mg2P 207 , 
po tass ium was determined gravimetr ically 
as KCl04 • 

ESTIMATED ERROR: 

No informat ion is g iven . 

REFERENCES : 

AMO-P 
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222 Potassiu m  D i hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Apfel , 0 .  ( 1) Potassium dihydrogenphosphate;  KH2

Po4 ; 
[ 7 7 78-77-0 ) 

( 2) Potass ium carbonate; K2co3 ; [ 584-08-7 ] 

( 3 )  Water ; H2o ; [ 7 732-18-5 ) 

Dissertation , Technical University , 
Darmstadt ,!2!! ,  

VARIABLES :  PREPARED BY : 

Composition at 25° C .  J ,  Eysseltovt 

EXPERIMENTAL VALUES : 
Composition o f  saturated solutions in the KH2Po4-K2co3-H20 

3- 2- a a 
P04 co3 KH2P04 K2C03 

system at 25°C .  

b b cone cone mass% mol/kg 

1 . 69 0 .12 23 . 00 2 , 24 
2 . 34 0 . 415 31 . 8 6  3 . 7 5  

mass% 

1 . 66 
5 . 74 

mol/kg 

0 . 16 
0 . 66 

aThese values were calculated by the compiler . 

b The concentration unit is : mol/1000 g of solution . 

COMMENT : The author observed a vigorous evolution of CO2 , and , therefore ,  
expresses doubt about the establishment of equilibrium in the 
system .  

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
The isothermal method was used .  The solid No information is g iven, 
and l iquid phases were separated from each 
o ther by f iltration through a plat inum wire 
mat . Analyses were  done gravimetr ically :  
phosphorus a s  Mg2P2o7 , and po tassium as 
KC104 • 

ESTIMATED ERROR: 
No information is  g iven . 

REFERENCES : 



Potassiu m  Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Apfel , O .  (1) Potassium dihydrogenphosphate ; KH2Po4 ; 

[ 7778-7 7-0 ]  

(2) Dipotassium sulfa te ;  K2so4 ; [ 7 778-80-5 ] 

(3 ) Water; H2o ; [ 7 7 32-18-5 ]  

Dissertation , Technical University ,  
Darmstadt ,  1911 . 

VARIABLES : PREPARED BY : 

Composition at 25 ° C, J ,  Eysseltova 

EXPERIMENTAL VALUES: 

Composition of saturated solutions in the KH2Po4-K2so4-H2o system at 25 ° C . 

3- 2- a a Po4 b 
so4 b 

KH2Po4 K2so4 
cone, concn, mass% mol/kg mass% mol/kg 

1 .47 ---- 19,8 7 1.82 ---- ----
1 . 43 0 . 08 19 . 4 6  l . 81 1.39 0.10 
1.34 0 . 18 18 . 24 1 . 7 0 3 . 14 0 .23 
1 .30 0 .36  17 . 69 1 .7 1 6 .27 0 . 47 
1 . 24 0 ,39 16 .88 1 . 62 6 .80  0 . 51 
1 . 25 0,39 17 . 01 1 . 64 6 .80  0 . 51 
1 .23 0 , 3 6  16 ,74 1.60 6 , 27 0 . 4 7  

aThese values were calculated by the comp iler . 
b The concentration unit is :  mol/1000 g solution .  

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
The iso thermal method was used. Equilibrium No detail s  are given ,  
was checked by repeated analysis , The 
l iquid and solid phases were separated from 
each other by fil tration through a platinum 
wire mat . Analysis was done grav imetrically 
Phosphate was determined a s Mg2P207 , potas-
s ium was determined as KCl04 , and sulfate 
was determined as BaS04 • 

ESTIMATED ERROR:  

No information is given . 

REFERENCES : 
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224 Potass ium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Apfel , O .  ( 1 )  Potassium dihydrogenphosphate ; KH
2Po4 ; 

( 7 778-77-0 ]  

( 2 )  Potassium nitrate ; KN03 ; [ 7 757-79-1 ] 

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

Dissertation , Technical University , 
Darmstadt , 1911 . 

VARIABLES : PREPARED BY : 

Compos ition at 2 5 ° C .  J, Eysseltova 

EXPERIMENTAL VALUES : 

Composition of saturated solutions in the KH2Po4-KN03-H2o system at 25 °C . 

P03 - No; a KNO a 
4 KH/04 3 b b concn . concn . mass% mol/kg mass% 

1 . 20 0 . 55 16 , 33 1 . 54 5.56 
1 . 03 1 . 19 14 . 01 1 . 39 12 . 03 

aThese values were calculated by the compiler . 

b The concentration unit i s : mol/ 1000 g of solution . 

AUXILIARY INFORMATION 

mol/kg 

0 . 7 0 
1 . 61 

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

The isothermal method was used . Equilibr ium No information is given . 
was checked by rep eated analys is of the 
liquid phase . The liquid and solid phases 
were s eparated from each other by filtra-
tion through a platinum wire mat , Analyses 
were done gravimetr ically : phosphate as 
Mg2P2o7 , and potassium as KCl04 • 

ESTIMATED  ERROR: 

Nothing is stated . 

REFERENCES : 



Potassium D i hydrogenphosphate 

COMPONENTS :  
( 1 )  Po tassium d ihydrogenphosphate;  KH2

Po4 ; 
[ 7 7 7 8-77 -0] 

( 2 ) Hydrogen peroxide ;  a2o2; [ 7 7 22-84-1]  

(3 ) Water ; a2o ;  [ 77 3 2-18-5 ] 

VARIABLES : 

Composition at 0° C . 

EXPE RIMENTAL VALUES : 

H
202 

mol mol 2- g/ 1000 g so ln p : 02 

1 : 0 -----
1 : 1 . 69 65 . 90 
1 : 1 . 7 8  82 . 4 2  

ORIGINAL MEASUREMENTS : 
Menzel , H , ; Gabler , C , 

z . Anong . Chem . 1929 , 1 7 7 , 187 -214 . 

PREPARED BY :  

J , Eyssel tov! 

KHlo4 

mol/kg g/1000 g soln mol/kg 

---- 124 , 8 1 . 047 
2 . 506 160 . 7  1 . 527 
3 , 313 186. 7 1 . 87 6  

AUXILIARY INFORMATION 

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

225 

Equil ibr ium was reached iso thermally in an 
ice-water bath . Repeated analyses were 
made to check the equil ibr ium .  The dihydro
genphosphate ion content was determined 
grav imetr ically as ammonium phosphomolyb
date . The hydrogen peroxide content was 
determined by titrat ion with po tassium 
permanganate . 

Kahlbaum KH2Po4 intended for use in enzyme 
investigation accord ing to Soerensen was 
used , The H2o2 was the purest Merck 
reagent grade . 

ESTIMATED ERROR: 

The temperature was cont rolled to with in 
± 0 . 1 K .  No o ther deta ils are given. 

REFERENCES : 



226 Potassiu m  Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

Askenasy , P . ; Nessler , F .  ( 1 )  Potassium d ihydrogenphosphate; KH2Po4 ; 
[ 7 7 78-77-0 ] Z. Ano�g . Chem . .!.21.Q., 1 8 9 , 305-28 . 

(2) Potassium chloride; KCl ; ( 7447-40-7 ] 

( 3 )  Water ; H2o ; [ 7 732-18-5 ] 

VARIABLES: 

Composit ion at  o •c . 

EXPERIMENTAL VALUES: 
The o•c iso therm for 

KH/04 

PREPARED BY : 

J , Eysseltova 

the KH2Po4-KC1-H20 system . 

KCl H2o 
d 

3 b mass%
Gt mol/kgGt b 

mass%Gt mol/kl b 
g/cm cone cone cone 

1 . 1151 100 1 5 . 5  1 . 35 0 0 
1 . 1158 91 . 9  14 . 6  1 . 28 18 . 1  1 . 7 7 
1 . 117 9 68 . 3  1:3 . o  1.04 3 1 . 7 3 . 3 1  
1 . 1183 55 . 1  12 . 0  1 . 07 44.9 5 . 3 7 
1 . 1199  3 7 , 3  10 . 2  0 . 93 62 . 7  9 . 44 
1 . 1427 27 . 0  8 .  7 0  0 .82  7 3 . 0 12 . 9  
1 . 17 50 7 . 9  3 . 21 0 . 3 1  9 2 , 1 20 . 6  
1 . 1690 4 . 2  1 .  7 2  0 . 16 95 , 8  2 1 . 5  
1 .1420 0 0 0 100 22 . 3  

GtThese values were calculated by the compiler. 

b The concentration unit  is : mol/ 100 mol of solute .  

C. The solid phases are : A a KH2Po4 ; B = KCl .  

AUXILIARY INFORMATION 

0 4 125 
0 . 28 3 540 
0 . 53 33 20 
0 . 8 7  28 60 
1 . 58 2210 
2 . 21 1840 
3 . 63 1415 
3 . 7 6  1420 
3 . 85 144 0 

mass%Gt 

84 . 5  
83 . 6  
83.7 
82.6 
80 . 3  
78 . 4  
7 6 . 2  
7 6 .8 
77 . 7  

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

The isothermal method was used . The 
mix tures were agitated in a thermos tat  for 
2 to 4 days . No information i� given about 
the analyt ical procedures . The solid phase 
was separated from the liquid by centri
fuging and analyzed . 

No informat ion is given . 

ESTIMATED ERROR: 

solid
c. phase 

A 
II 

I I  

I I  

I I  

I I  

A +  B 
B 
I I  

The only information given is that the 
temperature was controlled to within 
± 0 . 1 K .  

REFERENCES :  



Potass ium Di hydrogen phosphate 227 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium d ihydrogenphosphate ; KHzP04 ; Askenasy , P , i Nessler , F , 
[ 7 7 7 8-77-0 ]  

(2) Ammonium d ihydrogenphosphate ;  NH4H/04 ; Z .  Anolt.g . Chem . 193 0 ,  1 8 9 ,  305-28. 
[ 7 722-7 6- 1 ]  

( 3 )  Water ; H2o ;  [ 7 7 32-18-5)  

VARIABLES :  PREPARED BY : 

Composition at 0° c .  J ,  EysseltovA 

EXPERIMENTAL VALUES : 
Composition of saturated solutions in the KH/0 4 -NH4 H/0 4 -H2o system at 0 °c .  

d 
KH/04 b 

NH4H/04 b 
Hi° 

b -3 a mass% b a mass% b g cm cone . mol/kg cone . mol/kg cone . mass% 

1, 1151 100 15 . 5  1 . 3 5 0 0 0 4125 85 , 5  
1 . 1169  80 . 6  14 . 7  1 . 32 19 . 4  3 . 6  0 . 32 3400 81 . 7 
1 . 1393 67.4 13 . 8  1 . 27 32 . 6  7 . 0  0 . 62 2950 7 9 . 2  
1 . 14 72  54 . 7  12 .8  1 . 20 4 5 . 3  10 . 2  0 . 89  2540 7 7  . o  
1 . 15 7 7  49 , 3  12 . 4  1 . 1 7 50 . 7  12.2 1.21 2325 7 5 . 4  
1 . 157 1 44 . 2  11 . 4  1 . 10 5 5 . 8  13 . 7  1 . 38 2240 74 . 9 
1 , 1603 38 . 1  10 . 2  0 . 89  61 . 9  15 , 7  1 . 61 2130  74 . 1  
1 . 1604 3 6 , 4  9 , 8  0 , 86  63.6 16 . 1  1 . 67 2120 74 . 1  
1,1611 3 5 , 2  9 . 6  0 , 8 3  64 . 8  16 . 4  1 . 7 1  2105 74 . 0  
1 . 1574 3 1 . 2  8 . 4 0 .82 68 .8  17 . 1  1 . 7 3  213 0  74 . S 
1 , 1568 26.4 7 , 0  0 . 67 7 3 . 6  17 . 6 1 . 86  2200 7 6 . 4  
1.144 7 18 . 2  4.6 0 . 44 81 .8 18 . 7  1 . 99 2280 7 6 .  7 
1 . 13 50  15 , 3  2 . 8  0 . 3 6  84 . 7  19 . 7  2 . 00 23 50 7 7 . 5  
1 . 1312 12 . 4  3 . 0  0 , 28 87 . 6  18 . 6  1 . 97  24 50 7 8 . 4  
1 . 1043 0 0 0 100 18 . 6  1 . 97 28 15 81 . 4  

aThe concentration unit is : mol/100 mol of solute .  
b 
These values were  calculated by the comp iler .  

AUXI LIARY INFORMATION 

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

Mixtures of salts and water were shaken in No information i s g iven .  
a thermostat f o r  2-4 days . The solid phase 
was isolated by centr ifug ing and analyzed . 
No d etails about the analytical proc edures 
are given , 

ESTIMATED ERROR: 
The temperature was controlled to within 
± 0 . 1  K .  No other informat ion is g iven . 

REFERENCES : 



228 Potassi u m  Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Krasil ' shtschikov , A . I .  (1 )  Po tassium d ihydrogenphosphate; KlllO 4 ; 
( 7 7 78-77-0 ]  

( 2 )  Potassium chlor ide ; KCl ; ( 7747-40-7 ] 

( 3 )  Water ;  1120 ;  ( 7 732-18-5 ]  

! zv. 1n.-.ta F.lz. - kfwn. An.al . 1933 , 6 .  
159-68 . 

VARIABLES : PREPARED BY : 

Temperature and composi t ion . J , Eysseltovii 

EXPERIMENTAL VALUES : 
Solubility iso the,rms in the KH/04 -KCl-1120 sys tem ,  

d KHl04 KCl u2o solid
c. .t./ •c . -3 a b mass% a b mas s% mass% b 

No g cm cone cone cone cone cone phase 

1 0 1 , 094 19 , 3  100 12 . 7  ---- ---- ---- 87.3 0 687 . 4 A 
2 0 1 . 095 16 , 0  81 . 4  10 . 5  6 . 6  18 . 6  2 , 4 87 . 10 6 7 5 . 2  " 
3 0 1 . 097 11 . 7 54.7 7 . 6  17 , 7  4 5 . 3 1 . 3  91 . 10 619.4 " 
4 0 1.165 4 , 3  10 . 7  2 . 5  65 . 8  89 . 3  20 , 9  7 6 . 60 3 2 7 . 3  A + B 
5 0 1 . 15 6  ---- ---- ---- 69 , 0  100 2 2 . 2  7 7 .80  3 50 . 4 B 
6 25  1 . 14 7 32 , 9  100 19 . 92 ---- ---- ---- 80 , 08 402 . o  A 
7 2 5  1 , 144 3 0 . 1  92.6 18 . 28 4 , 3 7.4 1 . 4 5  8 0 . 27 406 .8  " 
8 2 5  1 . 13 7  22 ,4 7 0 . 1 13 . 65  17 , 4  29 . 9 5 ,83 80 . 52 413 . 3  " 
9 25  1 . 138  21 . 0  65 . 3  1 2 . 7 5  20 , 6  3 5 . 0  6.87 8 0 , 38 4 09 . 6  " 

10 25  1 . 13 9 19 , 8  6 0 . 2 11 . 98 23 , 9  39 . 8  7 . 9 2  80 . 10 402.5 " 
11 25 1 . 14 0  18 , 3  54 . 6 11 . 05 2 7 . 8  45 . 4  9 . 18 7 9 , 7 7 394.3 " 
12 25 1 . 148 14 . 5 3 9 . 6  8 . 54 40.3 60.4 13 . 05 78 . 41  363 . 2 " 
13 25 1.1 7 9  8 . 8  18 . 2  4 .83 7 1.3 81 .8 21 . 67 7 3 . 50 2 7 7  . 4  " 
14 25  1 . 19 6  6 . 5  12 . 6 3 . 57 83 , 9 87 . 4 24 .82 7 1 . 61 252 . 2  A +  B 
1 5  2 5 1 . 184 2 , 7 5 , 3  1 . 44 8 5 ,8 94 . 7 25 .81 7 2 . 7 5  267 . 0 
16  2 5  1 . 17 9  ---- ---- ---- 86 .8 100 2 6.40 7 3 . 60  278 . 0  I I  

17  50 ----- 54 . 3 100 29 . 10 ---- ---- ---- 60 , 90 243 . 7  
18 50 ----- 38 . 1 7 5 . 5  20.8 2 2 , 6  24 . 7 6 ,8 7 2.4 0  262 . 3 I I  

19  50 ----- 23 . 2 4 5. 7 12 . 7 50 , 4 54 . 3 1 5 . 1 7 2 . 20 2 60 . 0  " 
20  50 ----- 10 . 2  1 5 . 96 5 . 23 99 , 0  84 . 04 27 , 5 67 , 23 205 . 2 A + B 
21 

a 
50 ----- ---- ---- ---- 104 , 0  100 3 0 . l 69 . 90 232 . 2  B 

bThe conc entrat ion uni t  is : mol/ 1000 mol u2o .  

c.The concentrat ion unit i s :  g/ 100 g salts , 
The solid phases are:  A =  KH2Po4 ; B = KCl . 

AUXI LIARY INFORMATION 

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

The isothermal method was used ,  with 12-15 
hours  being allowed for  equilibration . 
Chloride ion cont ent was determined 
argentimetrically , the amount of total 
salts was determined by evaporat ing and 
drying a sample of the satura ted solu t ion . 

Kahlbaum KH2Po4 was used . The source of 
the KCl is no t spec if ied .  

ESTIMATED ERROR: 

The temperature was controlled to within 
± 0 . 1 K , 

REFERENCES : 



Potassiu m Dihyd rogenphosphate 229 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1)  Potass ium d ihydrog enphosphate ;  KHl04 ; Krasil ' shtschikov , A.I. 
[ 7 7 78-7 7-0 ]  1 zv .  1 n.-ta F.lz . - kh-im . Anal, ..!2ll, 6 , 

(2 ) Potassium chlor id e ;  KCl ; ( 7 747-40-7 ] 1 59-68 , 

( 3 ) Water ; H20 ; [ 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont ' d :  

The compiler has r ecalculated the above results  to  g ive the following : 

KH2Po4 
KCl Kll/04 KCl KH/04 KCl 

No mol / kg mol /kg No mol/kg mol/kg No mol / kg mo l/kg 

1 1 . 068 ----- 6 1 . 827 ----- 17 3.015 -----
2 0 . 88 5  0 . 3 69 7 1 . 673 0 . 242 18 2 . 110 1 . 259 

0 . 612 0 , 191  8 1 . 245 0 . 9 7 1  1 9  1 . 292 2 . 805  
0 , 239  3 . 659 9 1 . 166  1 . 146 20 0 . 571  5 . 494 

5 ----- 3 ,82 7 10 1 . 098 1 . 3 26 21 ----- 5 . 7 7 5  
11 1 . 017 1 . 543 
12 0 . 800 2 , 23 2 
13 0 . 482 3 . 9 54 
14 0.3 66 4 . 648 
1 5 0 . 14 5  4 .  7 58 
1 6  ----- 4 , 810  



230 Potassi u m  Dihydrogenphosphate 

COMPONENTS : 
( 1 )  Potassium dihydrogenphosphate ;  KH2Po4 ; 

[ 7 7 78-77-0 ]  
(2) Ammonium d ihydrogenphosphate ; NH

4
H2Po4 ; 

[ 7 722-76-1 ]  

( 3 ) Water ; H2o ;  ( 7 732-18-5 ]  

VARIABLES : 
Temp erature and composition . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS: 
1 .  Dombrovskaya , N . S . ; Zvorykin , A . J .  

Ka,l.iy 193 7 ,  2 , 24-8 . 

2 . Zvorykin , A . J . ;  Kuznetsov , V.G. 
I z v .  AN SSSR .  � ell.. 11.lwn . 1938 ,  
19 5-201 . 

PREPARED BY: 
J .  Eyssel tova 

The solubility in the KH
i
Po4-NH4H2Po4-H2o sys tem has been repor ted by Zvorykin and 

co-workers in 2 publicat  ens . Source paper ( 1 )  repor ts the solubil ity iso therms at  
25 and 50° C .  Sourc e paper (2) repeats  only the data at 50 ° C .  The solub ility data ar e :  

KH/04 NH4H/04 KH/04 NH4H/04 .t./ 0c mass% mol/kga mass% mol/kga 
.t./

0c mass% mol /kga mass% mol/kg
a 

2 5  20 . 42 1 . 88 ---- ---- 25 7 . 98 0 . 88 25 . 42 3 . 3 1  
25 19 . 12 1 . 92 7 .87 0 . 93 25 ---- ---- 29 . 45 3 . 62 
2 5  18 . 52 1 . 8 5  8 . 04 0 . 95 so  28 . 09 2 . 8 7  ---- ----
25 18 . 14 1 . 8 5  9.98 1 . 20 so  25 . 23 2.83 9 . 49  1 . 2 6 
25 17.66 1 . 80  10 . 44 1 . 26 so  18 . 97 2 . 52 25 , 91 4 . 08 
25 1 7 . 94 1 . 84 10 . 52 1.27 50 15 . 92 2.12 29 . 12 4 . 60 
25 16 . 78 1 .  7 5  13 . 09 1 . 62 so  14 . 38 1 . 93 3 0 . 9 6 4 . 92 
25 14 . 80 1 . 60 17 . 47 2 . 24 so  11. 79  1 . 57 3 3 . 22 5 . 25 
25 12 . 74 1.40 20 .8 2 2.72 so  7 . 69 0 . 98 3 5 . 19 5 . 3 5 
25 10 . 17 1 . 12 23.16 3.01 so 3 . 4 5  0 . 43 3 8 . 42 5 . 74 
25 10 . 02 1 . 09 22 . 93 2.97 so  ---- ---- 39 . 88 5 . 7 6 

aThe mol/kg H2o values were calculated by the compiler . 

( cont inued next page) 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
The isothermal method was used . The 

mixtures were ag itated continuously in a 
thermos tat for 2-5  days . Equ ilibrium was 
checked by r epeated analys is. Potassium was 
d etermined as KCl04 , nitrogen was determined 
by the Kj eldahl method, and phosphorus was 
determined as Mg2P207 , 

SOURCE AND PURITY OF MATERIALS :  

No informat ion is given . 

ESTIMATED ERROR : 

The temperature was controlled to within 
± 0 . 1 K .  

REFERENCES : 



Potass ium Dihydrog enphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Potassium d ihydrogenphosphate ;  KH2Po4 ; 
( 7 7 7 8-77-0 ]  

1, Dombrovskaya ,  N . S . ; Zvorykin , A , J .  
Kal..i.y 1937 , 2 ,  24-8 . 

( 2 )  Anunonium dihydrogenphosphate ;  NH4H2Po4 ; 
( 7 722-76-1] 

2, Zvorykin , A . J . ;  Kuznetsov , V . G .  

( 3 )  Water ; H2o ;  ( 7 7 32-18-5 ] 

EXPERIMENTAL VALUES cont ' d :  

I zv. AN SSSR . c eJt. k.fwn. 1938 ,  
195-201 .  

COMMENTS : The au thors also express the composition of the saturated solutions in units 
other than mass% and mol/kg. These are g iven below . 

.t./ • c  
2 5  
2 5  
2 5  
25 
25  
25 
25  
25  
25 
2 5 
25  
25 
25 

so 
so 
so 
so 
so 
so 
so 
so 
so 

mo1% 

3 . 28 
3 , 22 
3 . 17 
3 . 16 
3 , 08 
3 . 14 
2 . 98 
2 . 1 0 
2.36 
1.88 
1 . 83 
1 . 47 

4 . 91 
4.76 
4 . 07 
3 . 41 
3 . 10 
2 . 52  
1 . 60 
0.71 

33 . 91 
34 . 64 
33 . 3 7 
33 . 34 
32 . 50 
33 . 19 
31 . 66 
28 . 92 
25 , 37 
20 . 18 
19.63 
15 . 85 

51 . 69 
51 . 15 
4 5 , 56 
38 , 33  
34.81 
28 . 3 5  
17 . 82 

7 . 86 

b cone . 

100 
67 . 2  
66 . 07 
60 . 54 
58 . 84 
59 . 04 
52 . 02 
41 . 72 
34 . 09 
2 7 . 07 
26 . 88 
20 . 99 

100 
69 . 23 
38 . 22 
31 . 62 
27 . 71 
23 . 18 
15 . 58 

7 . 05 

mo1% 

1 . 61 
1 . 63 
2 . 06 
2 . 15 
2 . 18 
2 .  7 5  
3 . 78 
4 . 56 
5 . 06 
4 . 98 
5 . 55 
6 . 13 

2 . 12 
6 . 58 
7 . 40 
7 . 8 9  
8 . 42  
8 . 66 
9 . 3 1  
9.41 

16 . 87  
17.14 
21 . 74 
22 . 73 
23 . 03 
29 . 22 
40 . 3 9 
49 . 05 
54 . 38  
53 . 45 
59 . 74 
65 . 3 6  

22. 7 6  
7 3 . 69 
82 . 97 
95 . 01 
94 . 52 
9 6 . 45 

103 . S  
102 . 7  

aThe concentrat ion unit is : mol/ 1000 mol H20 .  

b The concentrat ion unit  is : mol/1 00 mol solute . 

cone . 

32.8 
33 . 93 
39 . 46 
41 . 16 
40 . 9 6 
47 . 98 
58 . 28 
65 . 91 
72 . 93 
7 3 . 12 
7 9 . 01 

100 

3 0 . 7 7  
67 . 7 7  
68 . 38 
7 2 , 29 
7 7 . 26 
84 . 37 
92 . 95 

100 

b mass% 

7 9 . 58 
7 3 . 01 
7 3 . 44 
71 . 88 
71 . 90 
7 1 . 54 
7 0 . 13 
67 . 73 
66 . 44 
66 . 67 
67 . OS 
66 . 60 
7 0 . 55 

71 . 91 
65 . 28 
55 . 12 
54 . 9 6  
54 . 66 
54 . 99 
57 . 12 
58 . 13 
60 . 12 

9 6. 7 2  
95.17 
9 5 , 20 
94.78 
94. 7 7  
94 . 68 
94 . 27 
93 . 52 
93 . 08 
93 , 06 
93 . 19 
92 . 98 
93.8 7  

95 . 09 
93 . 12 
89 . 3 5  
89.19 
89 . 01 
89 . 10 
89 . 7 4  
89 . 98 
91 . 59 

concn. 

2949 
1941 
1980 
1816 
1810  
177 9  
1643 
1443 
1344 
1344 
1368 
1325  
1530 

193 5  
1354 
839  
825 
810 
817 . 4  
874 . 7  
898 
974 

The au thors  state that the compos ition of the solut ion which is in equilibr ium 
with a solid phase of the same composit ion is : 
30 . 41 mol KH2Po4/100 mol solute  and 69 . 59 mol MH4H2Po4/ 100 mol solute  at 2 5 ° C ,  

and 
26 . 19 mol KH2Po4/100 mol solute  and 7 3 . 81 mol NH4H2Po4/100 mol solute  at 50° C . 
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232 Potass ium D ihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Bergman , A , G, ;  Bochkarev , N,F , (1 )  

(2 )  
(3 )  

Potassium dihydrogenphosphate;  KI12Po4 : 
[ 7 7 7 8-7 7-0 ]  

Potassium nitrate ; KN03 ; ( 7 757-79-1 ] 
Water ; H2o ;  ( 7 732-18-5] 

I zv .  Ak.a.d. Nauh. SSSR �. 237 -65 , 

VARIABLES : PREPARED BY: 

Temperature and compos ition , J ,  EysseltovJ 

EXPERIMENTAL VALUES : 

Solubility isotherms in the KH2Po4
-KNo3-a2o sys tem .  

KH/04 a. b 
KN03 a. b 

u2o 
a. sol id

c. t/ ° C .  mas s% cone, mol/kg mass% cone . mol/kg mass% cone. phase 

0 0 0 0 11 100 1 . 22 89  4 532 A 
0 3 , 6  2 1 . 0  0 ,30 9 . 9 7 9 . 0  1 . 13 86 . 5  387 2  " 
0 6 . 0 32 . 4  0 , 52 9 . 3 67 . 6  1 . 08 84 . 7  3457  I I  

0 9 . 0  44 . 0 0 .80  8 . 5  56 . 0  1 . 01 82 . 5  3053 " 
0 9 . 8 46 . 5  0 .88 8 . 4 53 . 5  1 . 01 81 . 8  292 9 A +  B 
0 10 , 5  65 .3 0 , 90 4 . 2  34 . 7  0 . 48 8 5 .3  4013 B 
0 11 . 8  100 0 , 98 0 0 0 88 . 2  5628 " 

10 0 0 0 16 . 6  100 1 . 98 83 . 4  2823 A 
10  3,4 14 . 2  0 ,30 15 . 3  85 ,8  1 . 86 81 ,3  2564 I I  

10 8 . 6  32 . 5 0 . 80 13 . 2  67 . 5 1 . 66 78 . 2 2 238 I I  

10 10 . 2  37 . 1  0 . 97 12 . 8 62 . 9 1 . 64 7 7  2116 A + B 
10  11 . 2  48 . 0  1 . 02 8 . 9 52 . 0  1 . 10 7 9 . 9  2594  B 
10 12 . 6  65,5 1 . 12 5 . 0  34 . 5 0 . 60 82 . 4 3221 I I  

10  15 100 1 . 29 0 0 0 85  4290  I I 

20  0 0 0 23 . 0  100 2 . 95 7 7 . 0  187 5  A 
20  3 , 0 9 , 3 0 , 29 21 . 6  90 , 7  2 .83 7 5 . 4  1 7 73 I I 

2 0  8 , 0 23 . 9  0 .8 0  19 . 0  76 . 1  2 . 57 73,0 1640 " 
20 10,4 30 . 0  1 . 06 1 7 . 9 7 0 . 0  2 . 46 7 1 . 7  1573 A +  B 
20 10,8 33 . 2  1 . 08 16 . 1  66 .8 2 . 17 73 . 1  1705 B 
2 0  13 , 2  53 . 0  1 . 24 8 . 7  7 7 . 0  1 . 10 78 . 1  2369 I I  

20 14 , 6  65 . 2  1 .34 5 . 8  34 .8  0 . 72 7 9 . 6  2694 " 
2 0  18 , 2  100 1 . 63 0 0 0 81 .8  3388 " 

( continued next page) 

AUXILIARY INFORMATION 

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

A v isual polythermic method was used .  The Chemically pur e KH2Po and KNO were 
isotherms were obtained by interpolation , recrys tallized twice �efore belng used ,  
No details are given . 

ESTIMATED ERROR:  

No details are given . 

REFERENCES : 



Potassium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Bergman , A . G . ;  Bochkarev , N . F .  (1) Potassium dihydrogenphosphate ;  KH2Po4 ; 
( 77 7 8-7 7-0 ]  

(2) Potassium nitrate; KN03 ; [ 77 57-79-1 ]  

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

l zv .  All.ad .  Nauk SSSR 121!!., 237-65 , 

EXPERIMENTAL VALUES cont ' d :  

Solubility isotherms in the KH2Po4-KN03-H2o system . 

KH2Po4 a b 
KN03 a b 

H2o 
a solidc t/ ° C .  mass% cone , mol/kg mass% cone . mol / kg mass% cone , phase 

30 0 0 0 31 . 0  100 4 . 44 69 . 0  1248 A 
30 2.8 6 . 8  0 , 30 28 . 8  93 . 1  4 . 16 68 . 4  1241 " 
30 7 , 4 17 . 6  0 . 81 25 . 6  82.4 3 . 7 7 67 . 0  1211 " 
30 10 . 9  26.1 1 . 21 23 . 2  73.9 3 . 48 6 5 . 9  1180 A +  B 
30 12 . 2  36 . 6  1 . 24 15 . 8  63 . 4  2 . 17 7 2  1 624 B 
30 15 , 8  58 . 3  1 . 53 8 . 4  41 . 7  1 . 09 7 5 . 8  2114 " 
3 0  17 65 . 1  1.63 6 . 8  34 , 9  0 . 88 7 6 , 2  2203 " 
30 21 . 4  100 2 , 00 0 0 0 78 . 6  2779  " 
aThe concentrat ion unit is : mol/100 mol of solute , 

b The mol/kg H2o values were calculated by the compiler . 

C The solid phases are :  A •  KN03 ; B • KH2Po4 • 

Ternary eutectic poin t :  temperature is -3 . 8 °C ,  
composition is 7 mass% KN03 ( 0 . 84 mol/kg-compiler) 

9 , 3  mass% KH2Po4 ( 0 , 8 2  mol/kg -compiler )  
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234 Potassium Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Polosin , V . A . ; Shakhparonov , M . I . ( 1 )  Po tassium dihydrogenphosphate;  KH2Po4 ; 
[ 7 778-7 7-0 ] Zh , Ob� h oh . Kh-im .  1947 , 1 7 ,  397 -401 . 

(2) Urea ; CH4N20 ; [ 57-13-6 ] 

(3) Water ; H2o ; [ 7 732-18-5 ] 

VARIABLES: 

Temperature and composit ion . 

EXPERIMENTAL VALUES: 
Part 1 .  Solubility iso therms 

KH/0 

in 

b mol/kga tt •c . mass% cone 

-10 0 0 o . oo 
-10 2 . 00 1 . 50 0 .21 
-10 2 , 92 4 . 60 0 . 30 
-10 6 , 8 6 11 . 20 o . 72 
-10 7 , 60 10 . 7 0  0 . 8 6  
-10 6 . 16 7 . 80  0 . 72 
-10 2 , 69 3 , 50 0 ,30 
-10 0 0 o . oo 

0 12 . 15 100 1 . 01 
0 10 . 65 34,50 0 , 97  
0 9 , 85 19 . 60 1 . 01 
0 8 . 80 12 . 50 1 . 01 
0 5 , 60 6 . 10 o . 72 
0 2 . 4 5  2 . 7 0  0 , 30 
0 0 0 0 . 00 

+10 14 . 95 100 1 . 29 
+10 13 . 25 40 . 30 1 . 24 
+10 11 . 60 22 . 50 1 . 20 
+10  10 . 00 1,4 . 10 1 . 16 
+10 8 . 20 8 . 90  1 . 09 
+10 7 . 40 7 . 20 1 . 06 

METHOD/APPARATUS /PROCEDURE : 

A polythermic method was used in 
temperatur e range -12 . 9 to 35 ° C .  

PREPARED BY : 

J , Eysseltova 

the KH/04-urea-n2o system . 

CO (NH2) 2 H20 
sol id b mol/kga b 

mass% cone mass% cone phase 

30 .  7 0 100 7 .37 69 . 30 7 52 ice 
29 . 70 98 . 50 7 . 24 69 . 30 7 65 " 
27 . 10 9 5 . 40 6 . 44  69 , 98 820 " 
23 .80  88 .80 s . 71 69 , 34 859 " 
27 . 72 89 . 30 7 . 13 64 . 68 694 KH2Po4 
31.60 92 . 20 8 . 4 5  62 . 24 602 urea 
32 . 60 96 . 50 8 . 38 64 . 7 1 638 " 
3 3 . 50 100 8.38 6 6 , 50 660 " 

0 0 o . oo 87 . 8 5  5460 KHiPo4 
8 , 93 65.50 1 .84 80 . 42 1967 

18 . 10 80.40  4 . 18 7 1 . 95 1065 " 
27 . 36 87 . 50 7 . 13 63 . 84 680 " 
37 . 70 93 , 90 11 . 07 56 . 7 0 470 urea 
38 . 80 97 . 30 10 . 99 58 . 7 5 491 " 
39.80 100 11 . 00 60 . 20 520 " 

0 0 0 . 00 85 . 06 4300 KHiP04 
8 . 67 59 . 7 0  1 .84 78 . 08 17 93 

17 . 68 7 7  . so 4 . 16 70 , 7 2 - 1033 I I  

27 . 00 8 5 . 90 7 . 13 63 , 00 669 " 
36 . 7 0  91 . 10 11 . 08 55 . 10 455 " 
41 . 65 92 .80 13 . 62 50 . 95 37 7  " 

f r n n � im1 n..l n ov �  nn o p) 

AUXILIARY INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

the No informat ion is g iven . 

ESTIMATED ERROR : 
No informat ion is g iven . 

REFERENCES : 



Potass ium Dihydrogenphosphate 235 

COMPONENTS : ORIGINAL MEASUREMENTS :  
( 1) Potassium d ihydrogenphosphate; 

[ 7 7 78-7 7-0 ) 
KHl04 ; 

Polosin ,  V . A . ; Shakhparonov , M . I .  

(2) Urea ; CH4N2o ;  [ 57-13-6 ] Zh, Ob4h ch . Kh,im, 12!Z., 1 7 , 397-401 . 
( 3 )  Water ; H20 ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

Part 1 .  Solubility isotherms in the KH2Po4-urea-H2o system . 

t./ o c . mass% 

KH/O
t 

cone 

+10 5 , 06 4 , 80  
+10 2 . 20 2 .10 
+10 0 0 

+20 18 . 20 100 
+20 15 . 85  4 5.40 
+20 10 . 40 25 , 50 
+2 0 11 . 40 15 .80  
+20 9 . 20 10.00 
+20 8 . 00 7 . 90 
+20 7.60 6 . 80  
+20 4.57 3.80 
+20 1.97  1 . 7 0 
+20 0 0 
+25 19 , 80  100 
+25 17 . 10 4 5 . 40 
+25 14 . 40 27 . 20 
+25 12 . 20 17 , 00 
+25 9 . 7 0  10 . 60 
+2 5 8.50 8 . 40 
+2 5 8.00 7 . 10 
+25 4 . 32 3 , 40 
+25 1 . 86 1.50 
+25 0 0 

+35 22 . 90 100 
+3 5 19 . 70  52 . 00 
+3 5 16 . 70 3 0 . 80  
+3 5  14.40 19 . 3 9  
+35 11 . 20 12 , 20 
+35 9 , 8 0  9.60 
+3 5 8 . 7 0 7 .80  
+3 5 8 . 00 6 , 30 
+35 3 . 82 2.80  
+3 5 1.64 1 . 20 
+35 0 0 

Part  2. Monovariant and 

KH2Po4 
t./ O C mass% b concn 

-5.1 9 . 40 3 1.40 
-8 . 5  8 . 30 16 . 7 0  

- 12 . 0 7 . 30 10 . 40 
+0 , 6  7 . 20 7 ,80  
+8 . 6  7 , 31 7 , 10 

+18 . 2  7 . 60 6 .80  
+27 , 5  7 .80  6 , 10 
-11 . 7 2 . 74 3 . 70 
+10 . 0  2 . 20 2 . 10 
-12 , 8  6.31 a . so 
+2 . 0  5 . 48 5.80  

-10 , 8  0 0 
+22 . 5  0 0 

-2 . 4  11. 7 0  100 
-12 . 9  7 . 00 90 . 60 
+1.0 7.20 7 . 90 

mol/kl 

0 , 72  
0.30 
o . oo 

1 . 63 
1 .  53 
1 . 05 
1 . 3 5  
1 ,24 
1 . 16 
1 . 20 
o . 7 2  
0 . 30 
0 . 00 
1.81 
1.68 
1.54 
1.4 5 
1 . 31 
1 . 24 
1 . 27 
o . 72  
0 , 3 0  
0 , 00 

2 . 18 
2.00 
1 .84 
1 .  7 6  
1 . 54  
1 . 4 5  
1.40 
1 . 41 
o .  7 2  
0 . 30 
0 . 00 

invariant 

mol /kga 

0 . 84 
0 . 83 
0.82 
0 . 94  
1.05 
1 . 20 
1.38 
0 .30 
0 . 30 
0 . 7 2 
o .  72  
o . oo 
o . oo  
0.9 7 
0 . 81 
0 . 8 5  

CO (NH2) 2 
mass% conc b 

43 . 70 95 , 20 
4 5.10 9 7 . 90 
46 . 00 100 

0 0 
8.41 54.60 

17.32 74 . 50 
2 6 . 58 84 . 20 
36 .30 90 . 00  
41 . 40 92 . 10 
4 6 . 20 93 . 20 
4 9 . 20 96 . 20 
50 . 60 98 .30 
51.80 100 

0 0 
8 , 29 54 . 60  

17 . 12 72 .80  
2 6 . 34 83 . 00 
36 . 10 89 . 4 0  
41 . 15 91 . 60  
46.00 93 , 20 
52 , 00 96 . 60 
53 . 4 0  98 . 50 
54 . 50 100 

0 0 
8.03 48.00 

16 . 66 69 . 20 
25 . 80 80. 7 0  
35 , 50 87 .80 
40 , 55 9 0 . 40 
40 . 65 92 . 20 
5 0 . 6 0  9 3 . 70  
5 7 . 50 9 7 . 20 
59.00 98 .80  
59.50 100 

points . 

CO (NH2)
5 mass% concn 

9 . 06 68 . 60 
18.34 83 .3 0 
2 7.81 89 , 60 
37.10 92 . 20 
41 . 7 0  92 , 90 
46 , 20 93 , 20 
5 0 . 7 0  93 , 90 
31.15  9 6 , 3 0 
4 5 . 10 9 7 . 90 
29 . 90 91 . 50 
39 . 20 54 . 20 
33 , 30 100  
53 , 30 100 
0 0 

29 . 7 0  9 . 40 
3 7 . 50 92 , 10 

mol /kg a 
14.19 
14 . 24 
14 . 18 

o . oo 
1.84 
3.98 
7 . 13 

11 . 08 
13 . 62 
16 . 65 
17 . 71 
17 . 7 6  
17.89  

o . oo 
1 . 85 
4 . 16 
7 . 18 

11.08 
13 . 60 
16 . 65 
19 .82  
19.87 
19.94 

0 . 00 
1 .85  
4.16 
7 . 13 

11 . 09 
13 . 61 
16 . 65  
20 . 3 5  
24 . 7 5  
24 . 95 
24 . 4 6  

mol/kga 

1 .8 5  
4.16 
7.13 

11 . 09 
13 . 61 
16.65 
20 , 34 

7 . 84 
14 . 24 
7 .80  

11 . 79 
8 . 20 

19 . 00 
0 . 00 
7 . 81 

11 . 29 

The mol/kg H2o values were calculated by the compiler . 
b The concentrat ion unit is : mol /100 mol of sal ts . 

H20 

mass% 

51.24  
52 . 7 0  
54.00 

81 .80  
7 5 . 74 
69 . 28 
62 , 02 
54 . 50 
50.60 
46 . 20 
4 6 . 23 
4 7 . 43 
48 . 20 
8 0 . 20 
7 4 . 61 
68 . 48

° 

61 . 46 
54 . 20 
50.4 5  
4 6 . 00 
43 . 69 
4 4.74 
4 5 . 50 

7 7  . 10 
72.27 
66 . 64 
60 , 20 
53 , 3 0  
4 9 . 65 
4 5.65 
4 1 . 40 
39 , 68 
39 , 36 
4 0 . 50 

H20 

mass% 

81 . 50 
73.36 
64.89 
55 , 7 0 
51 . 00 
4 6 . 20 
41 . 50 
65 . 7 6  
52 . 7 0 
63 . 7 9  
55.32 
67 . oo 
46.70 
88 .30 
63 . 30 
55 , 9 0 

b solid 
cone phase 

371  urea 
380 I I  

391  I I  

3398 KHit04 
1639 
9 93 I I  

654 I I  

449  I I  

375 I I  

311 I I  

300 urea 
306 I I  

310 I I  

3 056 KH�P04 
1639 

972  " 
645 " 
446 I I  

3 7 4  " 
309 " 
2 69 urea 
27 5 I I  

278 I I  

2545 KHto4 
1440 

924 I I  

627 " 
435 " 
368 I I  

306 I I  

256 I I  

226 urea 
218 I I  

227 I I  

b solid phases concn 

2057 ice 
1111 " 

696 I I  

460 urea + KH2Po4 3 7 7  I I  

311 " 
255  I I  

670  urea + ice 
380 a-urea + a-urea 
649 urea + ice 
442 a-urea + a-urea 
676 urea + ice 
292 a-urea + a-urea 

57 00 ice + KH2Po4 643 ic e+urea+KH2Po4 482 Cl-urea + 
$-urea + KHlO 4 



236 Potassi u m  Di hydrogenphosphate 

COMPONENTS : 

( 1 )  Potass ium d ihydrogenphosphate ; KH2Po4 ; 
( 7 7 78-7 7-0 )  

( 2 ) Ammonium d ihydrogenphosphate ; NH411/04 ; 
[ 7 7 2 2-76-1 ]  

( 3 )  Water ; H20 ;  ( 7 73 2-18-5 ) 

VARIABLES :  

Compos it ion at 2 5 ° C. 

EXPE RIMENTAL VALUES: 

ORIGINAL MEASUREMENTS : 

Kuznetsov , D . I . ; Kozhukhovskij , A . A . ; 
Borovaya , F . E .  

Z h .  PJL..i.k L  Kh<m .  1948 , 2 7 , 12 78-81 

PREPARED BY : 

J . Eysseltova 

Solubility in the KHlo4-NH4Hl04-112o system a t  2s•c .  

KH2Po4 NH4H/04 H2o vapor 
press 

mol/kga mol/kga 
mass% mass% ma ss% mm Hg 

20 . 21 1 .8 6  ---- 0 7 9 . 7 9  2 2 . 66  
17 . 53 1 . 7 2 7 . 85 0 . 91 74 . 62 2 2 . 08 
1 6 . 19  1 . 68 13 . 05 1 . 60 7 0 . 7 6 21.90  
15 . 48 1 . 65 15 .84  2 . 00 69 . 68 21 .84 
14 . 27 1 . 53 17 . 53 2 . 23 67.20 ----
13.08 1 . 4 3  20 . 12 2 . 61 66 .80  21 . 61 
7.97  0 .8 6  24 . 48 3 . 15 67 . 55 2 1 . 9 5 

---- o . oo 28 . 85 3.52 71 . 15 2 2.00  

a calculated by the comp iler . The mol/ kg H2o valu es were 

AUXI LIARY INFORMAT ION 

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

The method has b een d e scribed el sewhere ( 1 ) . The KH2Po4 and NH4H2Po4 were recrys tallized 
The nitrogen content was determined by three t imes before use  and dr ied a t  100° C. 
us ing the Kj eldahl method ,  potassium was 
d et ermined as KCl04 af t er removal of the 
NH3 , and pho sphorus was weighed as 
NH4MgP04 · 6112o .  The vapor pressure  was 
measured using the appara tus desc r ibed by 
Vrevskiy ( 2 ) , 

ESTIMATED ERROR : 

No informat ion is g iven , 

REFERENCES : 
1 .  Kuznetsov , D . I . : Kozhukhova skij , A . A . 

Z h .  PJL..i.k L Klwn. 193 6 , 9 ,  18 5 . 

2 . Vrevskiy , M . S . ; Zavar it skiy , N . N . ; 
Sharlova , L . E . Zit. Ru..6-0 . Flz . K/wn .  
Ob./Jsa h .  1923 , 54 , 3 60 .  



Potass iu m  Dihyd rogenphosphate 

COMPONENTS : 
(1 )  Potassium d ihydrogenphosphate ;  KH2Po4 ; 

[ 7 7 7 8-77 -0 ] 

(2) Dipotassium sulfate , K2so4 ; [ 7 7 78-80- 5 ]  

( 3 )  Water ; H2o ; [ 7 7 32-18-5 ] 

VARIABLES :  

Temperature and composi t ion . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Bel ' teschev , F .V .  

Tlt.U.dy BdOIL�<'i . S . -Kh . Aka.d. .!J21 , 1 9 , 
145-9 , 

PREPARED BY : 

J ,  Eysseltova 

The following sect ions were s tud ied in the b inary salt-water systems: 

No 1 
No 2 
No 3 
No 4 
No 5 
No 6 

Solubility isotherms at var ious temperatures . 

sect 
No 

KHlo4 
mass% concn

a. b mol /kg b mol/kg 
a 

concn 
solid

c. phase 

temp . = o • c . 
bin. 0 0 0 6 . 9 

1 3 . 8  30.43 0 . 30 5 . 6 

2 8.6 54 . 38 0 . 72 4 . 4  
10 . 8 61 . 90 0 . 93 4 . 2 

3 11 . 3 7 3 , 2 0 , 96 2.6 

bin . 12 . 2 100 1 . 02 0 

100 0 . 42 

69 . 57 0 , 3 5 

45.62 0 . 29 
38.1 0 . 28 

26 , 8 0 , 17 

0 0 

93 , 1  13238 

90 . 6 10932 

8 6 , 9  8461 
85 , 0 7488 

8 6 . 1 8 534 

87 . 8  11077  

A 
" 
I I  

A + B 

B 
I I  

(cont inued next page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A visual polythermic method was used (1 ) , 
The isotherms were construc ted by inter 
polation . 

AMO--Q 

SOURCE AND PURITY OF MATERIALS : 

Chemically pure KH2Po4 and K2so4 were 
recrystallized twice .  

ESTIMATED ERROR: 
No informat ion is given . 

REFERENCES : 

1 , Bel ' tschev , F . V. ; Bergman , A.G. Zh . 
P!U/z.l, Kfwn. 1944 , 7 7 , 9 , 
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238 Potass ium Dihydrog enphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Bel ' tschev , F . V .  ( 1 )  Potassium d ihydrog enphosphate ; KH2Po4 ; 
[ 7 7 78-7 7-0 ]  

(2 )  Dipotassium sulfate ; K2so4 ; [ 7 7 78-80-5 ) 

( 3) Water ; H2o ; [ 7 732-18-5 ) 

TJr.udy Belolr.U.6.6 . s . - Kh. Ak.ad. 19 53 , 7 9 , 
145-9. 

EXPERIMENTAL VALUES cont ' d :  

The following sections were stud ied in the binary salt-water systems : 

No 1 
No 2 
No 3 
No 4 
No 5 
No 6 

Solub ility isotherms at var ious temperatures .  

s ect 
No 

KH2Po4 
mass% concn4 b mol/kg b mol/kg 

b in .  O 0 

1 3 . 8  2 5 . 91 
2 8 . 4 47 . 62 

5 11 . 4 59 . 42 
14 . 3  64 . 06 

4 13 . 4  67 . 12 
3 14 . 0  78 . 4 6  

bin. 14 . 9  100 

b in .  O O 

1 3 . 7  22 . 58 
2 8 . 3  42 . 2 5  

5 11.2 52 . 56 
16 . 0  66 . 66 

4 16 . 3  71.08 
5 17 . 0  81 . 58 

bin, 17 .8  100 

bin, O 

1 3 . 6  
2 8 . 2  
5 11 . 1 

6 15 . 0  
18 . 6  

4 19 . 1  
5 19 . 8  

bin . 21 

0 

18.57 
38 . 4 6  
48 . 19 

59 . 78 
68 . 0  

7 5 . 26 
85 . 58 

100 

0 

0 . 31 
0 . 21 

1 . 00 
1 . 29 

1 . 19 
1.23 

1 . 28 

0 

0 . 30 
0 . 72 

0 . 99 
1 . 49 

1 . 50 
1 . 54 

1 . 59 

0 

0.30 
o .  7 2  
1 . 00 

1 . 40 
1 .82 

1 .82  
1 . 8 6  

1 . 95 

temp o C 10° C o 

8 . 4 100 

7 . 1 74 . 09 
5 .8 52 . 38 

5 . 1  40 . 58 
4 .8 3 6 . 0  

4 . 3  32 .88  
2 . 4 21 . 54 

0 0 

temp . = 20 ° C .  

9 . 8 100 

8 . 5  7 7  . 42 
7 . 2 57 . 7 5  

6 . 5  47 . 44 
5 . 2  33 . 34 

4 . 2  28 . 92 
2 . 4  18 . 42 

0 0 

11 . 4  

10 . 0  
8 . 4  
7 . 6  

6 . 4 
6 . 6  

4 . 0 
2 . 2  

0 

temp . = 30 ° C .  

100 

81 . 43 
61 . 54 
51 .81  

40. 22 
32 . 0  

24 . 74 
14 . 12 

0 

4The concentration unit is : mol/ 100 mol solute .  

b These values were calculated by the compiler . 

0 . 52 

0 . 4 5  
0 . 38 

0 . 35 
0 . 34 

0 . 29 
0 . 16 

0 

0 . 62 

0.55 
0 . 48 

0 . 4 5  
0.37 

0 . 30 
0 . 17 

0 

0 . 73 

0 . 66 
0 . 57 
0 . 53 

0 . 40 
o . so 
0 . 29 
0 . 16 

0 

mass% 

91 . 6  

8 9 . 1  
85 .8  

83 . 5 
81 . 9  

82 . 3  
83 . 6  

85 . 1  

9 0 . 2  

87 .8  
84 . 5  

82.3 
78 . 8  

7 9 . 5  
80 . 6  

82 . 2  

88 . 6  

86 .47  
83 . 4  
81 . 3  

78 . 6  
7 5 . 8  

7 6 . 9  
78 . 0  

7 9  

a concn 

10591 

9157  
7 558 

6526 
6060 

6257 
7 138 

8 746  

8939 

7859 
6605 

5855  
5028 

5316 
5813 

7018 

7 566  

685 0  
5934 
5436 

4 742 
4207 

4589 
5094 

5693 

( continued next page) 

sol id
c. phase 

A 
I I  

" 
I I  

A + B  

B 

" 

A 
I I 

I I  

I I  

A + B 

B 

" 

A 
I I  

I I  

I I  

I I  

A + B 

B 

" 



Potass ium D ihydrogenphosphate 239 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Bel ' tschev , F . V .  (1) Potass ium dihydrogenphosphate ; KH
2Po4 ; 

[ 7 778-77-0 ]  

( 2) Dipotassium sulfate ;  K2so4 ; [ 7 7 78-80-5 ] 

( 3 )  Water ;  Hl ; [ 7 732-18-5 ]  

T�udy Belo�U66 . S . -Kh. Alza.d .  1953 , 1 9 , 
14 5-9 .  

EXPERIMENTAL VALUES cont ' d :  

Composition and crystallization temperature of the ' monovariant points . 

sect KHl04 a 
K2so4 H2o solid b mass% mol/ kg mass% a 

mol/kg mass% concna :t./ ° C .  No . concn concn phases 

bin . 11 . 4 100 0.94 0 0 0 88,, 6 117 08 -2 . 4  A +  B 

3 10 . 7  67 . 24 0 . 9 0  2 . 6  32 .  7 6  0 . 17 8 6 .  7 8297  -2 . 6  A +  B 
10 . 3  62 . 29 0 .88 4 . 2 38.71 0 . 28 85 , 5  7 655  -3 . 1  A + B + C 

2 8 . 6  55 . 35 0 . 72 4 , 3 44 . 64 0 . 28 87 . 1  8 626 -2 . 7  B + C 
3 . 8  3 1 . 11 0 , 30 5 . 4  68 . 89 0 . 34 9 0 . 8 11198 -1. 7 B + C 

b in , 0 0 0 6.6 100 0 . 40  93 , 4  13 531 -1 . 5  B + C 

aThe concentration unit is : mol/100 mol of solute . 
b
The solid phases are :  A = KH2Po4 ; B = ice ; C = K2so4 . 



240 Potass ium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Brun isholz ,  G . ; Bodmer , M ,  (1) Potas s ium dihydrogenphosphate ; KH2Po4 ; 
[ 7 7 78-77-0 ]  He.lv . Clum. Acta �. 46 ,  288 , 2566-74 . 

( 2) Potassium chloride ; KCl ;  [ 7 747-40-7 ) 

( 3 )  Water ; H2o ;  [ 7 732-18-5 ] 

VARIABLES : 

Temperature and compos ition . 

EXPERIMENTAL VALUES :  

P REPARED BY : 

J , Eysseltova 

Solubil ity 

K+ 

isotherms in the KH2Po4-KC1-H20 sys tem .  

KH P O  b KCl b Cl- H2o 2 4 a. mass% mol/kg mass% mol/kg ion% ion% cone mass% 

temp . .. o •c . 

93 .84 9 0 , 73 1358 77 , 28 1 . 32 0 . 12 21 . 38 3 ,  71 
88 . 55 82 , 76 1271 76 . 69 2 . 62 0 . 25 20 . 68 2 , 62 
7 7  . 07 65 , 48 1627 81 . 95 4 . 38 0 ,39 13 . 66 2,23 
6 2 . 12 42 ,81 1888 8 5 . 45 6 . 52 0 , 58 8 . 02 1 . 25 
61 . 23 41 . 55 1901 85 . 61 6 . 63 0 , 56 7 . 7 5  1 .21 
48 . 13 21 . 91 1919 8 6.96 8 . 91 0 , 7 5  4 . 11 0 . 63 
47.66 20 , 99 1925 87 , 06 9 . 00 0 , 76 3 . 93 0 , 60  
33 .33 0 1778 87.58 12 . 41 1 . 04 o . oo o . oo 

temp , .. 25 ° c .  

93 . 02 89 . 62 1057 72 . 67 1 . 7 9  0 .18 25 . 52 4 . 71 
87 .18 80.  71 972 71 . 73  3 . 58 0 , 36 24 . 67 4 . 61 
7 5 . 03 62 . 02 1158 76 . 65 6 . 33 0 , 6 0  1 7  . oo 2 . 97 
60 . 00 40 . 00 1248 79 . 74 9.66 0 ,89  10 . 58 1 . 78 
46 . 23 18 .86 117 7  80 .63 14 . 01 1 . 27 5 .35 0 .89  
33 . 33 0 1012 8 0 . 06 19 . 93 1 .82 0.00 o . oo 

temp. .. 50 ° c .  

100 100 967 . 4  7 0 . 01 0 . 00 o . oo 29 , 98 5.74 
84 . 91 7 7  . 30 783 . 1  67 . 47 4 . 92 0 , 53 27 . 59 5 . 48 
69 . 54 54 . 28 885 . 7  7 2 , 25 9 . 40 0 , 9 5  18 . 34 3 . 40 
51.26 26 . 93 834 . 0  7 3 .82 16 . 30 1 . 62 9 . 87  1 . 7 9 
33 . 00 0 624 , 4  7 1 .30 28 . 70 2 . 96 o . oo o . oo 

solid
c. phase 

A 
A +  B 

B 
I I  

I I  

I I  

I I  

I I  

A 
A +  B 

B 
I I  

I I  

I I  

A 
A +  B 

B 
I I  

I I  

(continued next  page) 

AUXILIARY INFORMATION 

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

A prev iously described method was used (1) . No information is given . 
The analytical procedures were the 
following : chloride was titrated potent io-
metrically with AgN03 ; H2Po4 was converted 
to n3Po4 by ion exchange and then titrated 
ac idlmetrically using chlorophenol red as 
ind icator ; potassium was determined 
gravimetrically as KC104 or as the tetra-
phenylborate ; water was determined by 
difference . 

ESTIMATED ERROR: 

No information is g iven , 

REFERENCES : 

1 . Flatt , R .  ChJnila. �. 6 ,  62 . 



Potassium Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

(1) Potassium dihydrogenphosphate; KHlo4 ; Brunisholz , G , ; Bodmer , M .  
[ 7 7 78-7 7-0 ]  Hei.v . Clum . Ac.ta 19 63 ,  4 6 , 288 , 2566-74. (2) Potassium chloride; KCl ; [ 7 7 4 7-40-7 ] 

(3) Water ; H2o ;  ( 7 732-18-5]  

EXPERIMENTAL VALUES cont ' d :  

Solub ility isotherma in the KH2Po4-KC1-H2o system , 

K+ Cl H2
0 b KClb KHlo4 

ion% ion% a cone 

91 . 90 87.8 5  7 53 . 0  
87 . 12 80 . 67 704 . 9  
80 . 43 7 0 , 61 629 . 5  
70 . 92 5 6 . 43 659 . 5  
55 . 65 33 . 40 615 . 0  
46 .30 19 . 56 563 . 3  
33 . 00 0 400 . 7 

aThe concentration unit i s :  

mass% mass% 

temp. = 7 5 ° C .  

65 . 61 2 . 66 
64.80 4 .47 
63 . 19 7 . 43 
65 . 74 10 . 94 
66 . 7 6  18 . 22 
66 . 50 23 . 93 
61 . 38 38 . 61 

mol H20/100 g equiv 

b These values were calculated by the comp iler . 

C The solid phases are : A R  KCl ;  B a  KH2Po4
• 

mol/kg mass% mol/kg 
solidc 
pha se 

0 . 29 31 . 71 6 . 48 A 
0 . 50 30 . 71 6 . 3 5  I I  

0 .8 6 29 . 3 6  6 . 23 A + B 
1 . 22 23 . 30 4 .  7 5  B 
2 . 00 15 . 01 3 . 01 I I  

2 . 64 9 . 56 1 . 92 I I 

4 . 62 0.00 o . oo I I 

of the salts . 
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242 Potass iu m  D ihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium dihydrogenphosphate ; KH/04 ; Filipescu , L .  
[ 7 7 7 8-7 7-0 ] Rev . Chhn .  ( Buchattu.t ) .!.2Z!. , 2 2 , 533-4 0 . 

(2) Potassium chloride ; KCl ; [ 7 747-40-7 ]  

( 3) Water ; H20 ; [ 7 73 2-18-5 ] 

VARIABLES :  PREPARED BY :  

Composition and tempera tur e .  J .  Eysseltova 

EXPERIMENTAL VALUES : 
Solubility isotherms 

P03-
in the KH2Po4-KC1-H2o system .  

KH PO C KClc Cl Hi° 4 2 4 solidd 
.trc -3 a a i mass% mol/kg mass% mol/kg g cm concn concn phase 

20 1.17 5  0.0000 0 , 4 591 1210 . 0  o . oo 0 . 00 2 5 . 50 4 . 59 A 
20 ----- 0 , 0301 0 , 4526 1149 . 6  1 . 01 0 . 10 24.97 4 . 52 I I  

20 ----- 0 , 0691 0 . 4443 1082 . 0  2 , 3 0 0 . 23 24 . 31 4 . 44 I I  

20  1 . 170 0 , 1009 0.43 58 103 5 . 1 3 . 33  0 . 33 23 . 7 0 4 . 3 5  A + B 
2 0  ----- 0 . 1387 0 , 42 5 6  1106 . 6  4 . 55 0.46 22 . 99 4 . 25 B 
20  ----- 0 . 1753  0 . 2789 1223 . 1  6 . 17  0 . 58 16 . 15 2 . 78  " 
20 ----- 0 , 227 5 0 . 2021 1293 , 2 8 , 23 0 , 7 5 1 2 . 01 2 . 02 II 

20 ----- 0 . 27 74  0 , 14 72 13 08 .3 10 . 18 0 . 92 8 . 88 1 . 47 " 
20  ----- 0 , 344 3 0 , 0898 1278 . 3 12 , 7 7  1 . 14 5.47 0 . 8 9 I I  

20 ----- 0 , 4186 0 . 0380 1216 . 6  15 . 58 1 . 3 9 2 . 3 2 0 . 38 I I  

20 1 . 131 0.48 55 0 . 0000 1144 . 2  18 , 04 0 . 01 0 . 00 o . oo I I  

40 1.187 0 . 0000 0 , 53 99 1028 . 9 o . oo o . oo 28.7 0  5 . 39 A 
4 0  ----- 0 . 0214 0 . 53 66 994.5 0 . 68 0 . 07 28 . 3 7 5 . 3 6 I I  

40 ----- 0 , 087 2  0 . 5223 911.4 2 , 7 6 0 , 29 27 . 25 5 . 22  I I  

40 1.185 0 . 13 7 0  0 . 512 6  855 . 3 4.30  0 . 4 5  26.46 5 . 12 A + B 
40  ----- 0 , 219 7 0.37 57 9 33.0 7 . 22 0 , 73 2 0 . 30 3 . 7 5  
4 0  ----- 0 , 313 1  0 , 2 7 01 952 . 6 10 , 57 1.04 14 . 99  2 . 7 0  " 
40  ----- 0 , 4438 0 . 1644 913 . 3 15 , 20 1 . 4 7  9 , 25 1 . 64 I I  

40 ----- 0 . 6008 0 . 0655 8 33 . 2 20 , 62 2 . 00 3 . 69 0 . 65 I I  

40 ----- 0.7 348 0 . 0000 7 5 6 , 1 2 5 , 00 2 . 44 0 . 00 o . oo I I  

(cont inued next pag e) 

AUXILIARY INFORMATION 

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

The mixtures were equ ilibrated isothermally The KCl and the KH2Po4 were recrystallized 
for 5 hours while  be ing st irred by a stream three times before being used . 
of iner t gas. The potassium content was 
de termined by using a flame photometer , 
the dihydrogenphosphate  was determined 
acidimetrically using thymolphthalein as 
indicator ,  and chlor ide was determined 
mercur imetrically . 

ESTIMATED ERROR: 
The temperature at 20  and 40 °C were con
trolled to within ± 0 . 05 ° C while the 
temperatures at 60 and 8 0 °C were controlled 
to within ± 0 . 1°c. 
REFERENCES : 



Potass ium Dihyd rogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium d ihydrogenphosphate ;  KHlo4 ; Filipescu , L .  
[ 7 7 78-7 7 -0 ]  Rev . Clum. ( Buc.ha.ltu.:t ) 

(2) Potassium chlor ide :  KCl ;  ( 7 747-40-7 ]  

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

EXPERIMENTAL VALUES cont ' d :  

1971 ,  2 2 ,  533-40 .  

Solubility iso therms 

P03 -
in the KH2Po4-Kcl-H20 system ,  

KH PO C. KClc. Cl H2o 
-3 4 

a 
2 4 solidd .t./ •c a Mb mass% mol/kg mass% mol/kg g cm concn concn phase 

60 l . 201 0 . 0000 0 . 6151 9 03.l o . oo 0 . 00 3 1.44  6 . 1 5 A 
60 ----- 0 . 064 3 0 . 6059 828 . 9  1 . 9 6  0 . 21 3 0 . 50 6 . 05 I I  

60 ----- 0 . 153 9 0 . 5908 746 . 0  4 . 62 0 . 51 29 . 16 5 . 90  I I  

60 l . 204 0.1931  0 , 5832  7 1 5.6 5 .  7 5  0 . 64 28 . 56 5 . 83 A + B 
60 ----- 0 . 2604 0 . 4 695 7 61 . 1  8 . 04 0 .8 6  23 .84 4 . 69 B 
60 ----- 0.3 7 7 1  0 , 3342  781 . 0  12 . 04 1.25 17 . 54 3.34 I I 

60 ----- 0 . 5116 0 . 2388 740 . 3 16 .45  l .  7 0  12 . 62 2 . 38 I I  

60 ----- o .  7 121  0 .1424 650 . 1  22 . 60 2 . 37 7 . 42 1 .42 I I  

60 1 . 240 l . 05 54 0 . 0000 526 .4  32 . 37 3.51 0 . 00 o.oo I I  

80 1 . 214 0 . 0000 0 . 6836 812 . 6  0 . 00 0 . 00 3 3.7 6 6 .83 A 
8 0  ----- 0 . 0888 0 . 6731 729 . 1 2 . 61 0 . 29 32 . 54 6 . 7 3 I I  

80 ----- 0 . 197 0 0 . 6553  652.6 5 . 66 0 . 65 3 0 . 96 6 . 55 I I  

80 l . 23 0 0 . 2870  0 . 63 70  601 . 2  8 . 11 0 . 95 29 . 58 6 . 37 A + B 
8 0  ----- 0 . 4256 0 . 4604 627 . 0  12 . 56 1 . 41  22 .34 4.60 B 
80  ----- 0 . 6005 0 . 3327 5 9 5 . 3  17 , 91 2 . 00 16 . 3 1  3 . 32 I I  

80 ----- 0 . 9 132 0 . 1871  504 . 9  2 6 . 66 3 . 04 8 . 97 1 .87  I I  

80 ----- 1 . 23 55 0 . 0832 421 . 3  34 . 54 4 . 11 3 . 82 0 .83 I I  

80 l . 3 09 1 . 5162 0 . 0000 3 6 6 . 4  40 . 7 5  5.05 o.oo 0 . 00 I I  

aThe concentrat ion unit is : equiv/ 100 g water . 

bThe concentrat ion unit is : mol /100 equ iv of salts . 

c.Thes e values were calculated by the compiler . 

d The sol id phases are : A =  KCl ; B = KH2Po4 • 
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244 Potassi u m  D i hyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1 ) Po tassium d ihydrogenphosphate ; KH2Po4 ; 
( 7 7 78-77-0] 

(2) Ammonium dihydrogenphosphate ; NH4Hlo4 : 
[ 7 722-76-1 ] 

(3) Wat er : H
2

o ; ( 7 7 32-18- 5 ]  

Bergman , A . G . ; Gladkovskaya , A . A . ; 
Galushkina , R . A . 

Zh . Neang .  Kh.im .  1972,  1 7 ,  2055-6 . 

VARIABLES :  PREPARED BY : 

Tempera ture and composition . 

EXPERIMENTAL VALUES : 

Or ig inal mixture 

12 . 5% KH2Po4 + 87 . 5% n2o 
1 5 . 0% �2Po4 t 85 . �% 1120 

7 1 . 72% NH4H2Po4 + 28 . 28% KH2Po4 I I  I I  I I  

4 5 . 81% NH4Hlo4 + 54 . 19% Klllo4 
I I  I I  I I  

I I  I I  I I  

25. 0% NH4H
2Po4 + 7 5 . 0% KH2Po4 l0 . 0% NH4Hlo4 + 90 . 0% H2o 

aThis is the mass% of the component 

Component 
added 

NH4�l04 
I I  

H�O 

I I  

I I  

I I  

I I  

KHl04 

added .  

J . Eyssel tov! 

a 
cone .  .t/ • c . 

11 . 5 +6 . 0  
11 . 6  +14 . 2 
17 . 3  +17 .6 
20 . 5 -4 . 5 
32 . 6 +25 . 0  
18 . 2  -4 . 0 
24 . 5 +13.6 
25.0 +14 . 0  

14 . 3 -3.6 
10 . 3 -4 . 0 

b 
sol id phases 

A + B 
I I  

I I  

B + C 
A + B 
A + C 
A + B 

I I 

A + C 
I I  

b 
The sol id phases are :  A = e-sol id soln ; B = �-NH4H

2
Po

4 : C = ice .  

Compiler ' s comment : I t  is not possible t o  construc t a leg it ima te phase d iagram on the 
basis of the data that are given . The cone . of component added has the meaning g iven 
to it only if the added cm.1ponent is a sal t . When water is the add ed component , the 
relatio� wH O =, 100 - cone .  of added component is val id . With this assumpt ion the 
fo llowing 2 composi,t ions of po ints ly ing on the eutect ic curve were calculated .  

(cont inued next page) 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE :  

The only information g iven is that a 
v isually polythermic method (1) was used .  

SOURCE AND PURITY OF MATERIALS :  

Chemically pur e KH2Po4 and NH4H2Po4 were 
rec rystallized and dr ied before being used . 
Bid istilled wat er was used .  

ESTIMATED ERROR : 

No inf ormat ion is given . 

REFERENCES :  

1 . Bergman , A . G . ; Luzhnaya , N . P . Flziko 
Kh.imiche6 �e 06novy I zucheruya i 
I&pol ' zo varuya Solyanykh Me&.tono z hderuy 
Khlo�-&ui 'fa trogo Tipa , Moscow ,  IAN 
SSSR , 1951 . 



Potassi um D ihyd rogenphosphate 

COMPONENTS : 
( 1 )  Potas s ium d ihydrogenphosphate ;  KH2Po4 : 

[ 7 7 78-7 7 -0 ) 

( 2 )  Ammonium dihydrogenphosphate ;  NH4H2Po4 ; 
[ 7 7 2 2-7 6-1 ) 

( 3 )  Water ; H2o ;  [ 7 7 32-18-5 ) 

EXPERIMENTAL VALUES cont ' d :  

KH/04 NH4Hlo4 
mass% mol / kg mas s% mo l / kg 

11 . 21 1 . 0 6 11 . 50 1 . 29  
13 . 44 1 . 32 11 . 60 1 . 34 
12 . 7 8  1 . 34  17 . 30  2 . 15 

5 . 80 0 . 53 14 . 7 0  1 . 60 
9 . 22 1 . 00 23 . 3 8  3 . 01 
9 . 86 0 . 88 8 . 33 0 . 88 

13 . 28 1 . 29 11 . 22 1 . 29 
13 . 55 1 .  32  11 . 4 5 1 . 3 2  
7 . 7 2 0 . 63 2 . 58 0 , 24 

10 . 3 0 0 . 94 9 . 06 0 . 98 

The composition of the eu t ec t ic point  

8 . 50 0 . 07 11 . 40  0 . 53 

ORIGINAL MEASUREMENTS : 
Bergman , A . G . ; Gladkovskaya , A . A . ; 

Galushkina , R . A .  

Z it .  Neo1tg . Klwn . 19 7 2 , 1 7 , 2055-6 .  

Hz° 

a mass% t/ • c . solid phas es 

7 7 . 28 +6 . 0  A + B 
74 . 9 5 +14 . 2  I I 

69 . 91 +17 . 6  I I  

79 . 50 -4 . 5  B + C 
67 . 40 +25 . 0  A + B 
81 . 80  -4 . 0  A + C 
7 5 . 50 +13 . 6  A + B 
7 5 . 00 +14 . 0  I I 

89 . 7 0  -3 . 6  A + C 
80 . 63 -4 . 0  I I 

is : 

80 . 10 -4 . 5  A +  B + C 

aThe sol id phases ar e  the same as tho se  g iven in footno te b above .  

245 



246 Potass iu m  Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Potassium d ihydrogenphosphate ; KH2Po4 ; Shenkin , Ya . S . ; Ruchnova , S .A . ; 
[ 77 78-77-0 ) Rod ionova , N . A . 

( 2 )  Ammonium dihydrogenphosphate; NH4H2Po4 ; Zh, Neong . Kfum • .!211, 1 7 , 3368-9 . 
[ 7 722-76-1) 

(3) Water ; H2o ;  [ 7732-18-5 )  

VARIABLES : PREPARED BY :  

Composition and temperature at a tmospheric J .  Eysseltov, 
pressure . 

EXPERIMENTAL VALUES: 
Composition and boiling points  of saturated solu t ions 

in the NI\Hlo4 -KHlo4-H2o sys t em . 

KH/04 
mass% mol/kg 

52 . 7 0  8 . 18 
51 . 78 8 . 46 
4 9 . 4 0  8 . 3 0 
4 7 . 46 8 . 32 
4 4 . 58 8 . 20 
4 3 . 60 8 . 25 
4 2 . 60 8 , 30 
38 . 78 8 . 07 
38 . 44 8 . 4 1  
3 7 . 23 8 . 19  
3 5 . 3 1 8 . 12 
3 5 . 08 7 . 7 5  
32 , 64 7 . 31 
30 , 57 6 .89  
28 . 15 6 . 54 
27 . 92 6 .  7 9  
27 . 09 6 . 62 
2 5 . 36 6 . 16 
24 . 7 9 6 . 09 
21 . 91 5 . 50 
2 0 . 24 4 . 92 

METHOD/APPARATUS/PROCEDURE : 

NH4H2P04 H20 

mass% mol/kg mas s% 

0 0 4 7 . 3 0  
3 . 28 0 . 63  44 . 94 
6 . 90 1 . 3 7 43 . 7 0  

10 . 67 2 . 21 4 1 .87  
15 . 52 3 . 38 3 9 . 90 
17.57 3 . 93 38 .83  
19 , 7 0 4 . 54 37 . 70 
25 , 94 6 . 3 9 3 5 . 28 
28 , 00 7 .25 33 , 56 
29 . 39 7 . 65 33 . 38 
3 2 . 76 8 . 91 3 1 . 93 
3 1 . 6 9  8.28 33.23 
3 4 . 56 9 . 15 32 .80  
36 .86 9 .83 32 , 57 
40 . 23 11 . 05 31 . 62 
4 1 . 87 12 . 04 3 0 . 21 
42 . 86 12 . 3 9  30 . 05 
4 4 . 42 12 . 7 7 3 0 . 22 
4 5 . 32 13 . 17 29 .89  
48 . 85  14 . 52 29 . 24 
49 . 59 14 . 28 3 0 . 17 

AUXILIARY INFORMATION 

b . p . / • c . 

105 . 1  
10 5 . 3  
106 . 2  
105 . 7  
106 . 9  
107 . 1  
108 , 0  
108 . 9  
108 . 6  
106 . 6  
108 . 8 
108 .8 
106 . 4  
106 . 9  
109 . 7  
110 . 6  
109 .8 
110 . 3  
109 . 5  
109 . 4  
111 . 4  

(continued next page) 

SOURCE AND PURITY OF MATERIALS : 

The method used to determine the solubil ity Chemically pure KH2Po4 and NH4H2Po4 were 
has been described earlier (1) .  u sed . 

ESTIMATED ERROR: 

No information is g iven . 

REFERENCES : 

1 .  Shenkin , Ya . S . ; Ruchnova , S . A . ; 
Shenkina , A . P .  Zh .  Neang . Kfum. 1968 , 
7 3 , 256 . 



Potass ium D ihyd rogenphosphate 247 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1 )  Potassium dihydrogenphosphate ; KH/04 ; Shenkin , Ya . S . ;  Ruchnova , S ,A, ; Rodionova , 
[ 7 7 78-77-0 } ,  N , A ,  

(2) Ammonium dihydrogenphosphate ;  NH4Hl04 ; 
[ 7 722- 76-1 ]  

Z h , Neo1t9 , Kh.&n, !ill., 1 7 , 3368-9 , 

(3) Water ;  H2o ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

Composition and boiling points of saturated solutions 
in the NH4H2Po4-l<Hl04-Hl system . 

KH2Po4 
NH411/04 H

l ,  
mass% mol/kg mass% mol/kg mass% b . p . / 0 c .  

19 , 07 5 , 14 53 , 69 17.13 27 , 24 110 . 9  
17 ,01 4.35 54 , 27 16 . 42 28 . 72 112 . 0  
14 . 82 3 , 72 5 5 . 91 16 . 60 29 . 27 109 . 6 
14 . 7 1  3 , 76 56 , 57 17 . 12 28 . 72 1 10 . 8  
8 . 26 2 . 05 62 . 15 18 . 25 29.59 110. 4  
6 , 83 1.80 65 . 35 20 . 4 1  27 .82 109 . 9  
0 0 68 . 3 0  18 . 7 2  31 . 70  110 . 5 



248 Potass ium Dihydrogenphosphate 

COMPONENTS: 
( 1 )  Potassium dihydrogenphosphate;  KH2Po4 ; 

[ 7 7 78-77 -0 ]  

(2) Potassium hydrogenselenate ; KHS eo4 ; 
( 25105-33-3 ] 

(3 ) Water ; H20 ;  ( 7 732-18-5 ]  

VARIABLES : 

Compos it ion at 20° c .  

EXPERIMENTAL VALUES: 

ORIGINAL MEASUREMENTS : 

Zbor ilova , L . ;  Krej c ! , J .  

SCJup.ta Fae. . Sc.L Na,t. UJEP Bllu.neiu,.U , 
Chem.le 1 1972 , 7 7-80 . 

PREPARED BY :  

J .  Eysseltova 

Compos it ion of the phases in the KH2Po4-KHSeo4-H2o sys t em at 2o •c . 

s a t u r a t e d s o 1 u t i 
KH/04 KHSeo4 

mass% mol /kg
a mass% mol /kga 

0 0 43 .31 4 . 16 
1 . 51 0 . 18 38 .88 3 . 56 
3 . 21 0 .38 3 5 . 9 6 3 . 22 
4 .29 0 . 51 34.64 3 . 09 
5 . 06 0 . 55 28 . 28 2 .31 
5 . 3 7 0 . 55 23 . 4 9 1 . 80 
8 .18 0 .84 20 . 87 1 . 60 
7 . 64 o . 7 5 17 . 7 7  1 .30 
8 . 15 o .  7 5 12 . 94 0 .8 9 
8 . 91 0 . 75 4 . 4 6  0 . 28 

18 . 50 1 . 66 0 0 

calculated for KH2Po4 · KHSeo4 

calculated for 3KH2Po4 · KHSeo4 

o n 
H20 

mass% 

56 . 69 
5 9 . 50 
60 .86 
61 . 03 
66 . 66 
7 1 . 18 
7 0 . 94 
74 . 57 
78 .89 
86 . 53 
Bl . SO 

s O 1 i d 
Se p 

mass% mass% 

35 . 40  4 . 20 
34 . 7 0  4 . 4 6  
24 .  7 5 8 . 90 
25 .30 9 . 40  
24 . 40 9 . 47  
24 .80  10 . 08 
8 . 06 18 . 46 
1 .18 21 .80 
0 .33 22 . 40 

p h a s e 
KHSeo4 

KH/04 
mass% mass% 

8 0 . 93 19 . 10 
80 . 00 19 . 60 
56 . 98 40 .85  
58 . 20 4 1 .80 
5 6 .85  41 . 9 0 
57 .8 0  41 . 60 
18 . 50 81 . 50 

2 . 72 96 .8 0  
o . 7 6  98 . 40  

57 . 36 42 . 67 

8 0 . 15 19 . 8 5 

a The mol/ kg H2o values were calculated by the compiler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE :  

Saturated solut ions containing KHSeo4 and 
KH2Po4 in molar ratios of 9 : 1  to 1 : 9  were 
prepared at higher temp eratures and equ ili
brated in a thermostat for several hours , 
Sol id and liquid phases were analyzed . 
Selenium was determined iodometrically (2) 
and phosphorus was determined color imetrical 
ly (3 , 4 ) . 

SOURCE AND PURITY OF MATERIALS : 

KHSe04 was synthes ized by the reaction of 
K2Se04 with H2s eo4 ( 1 ) , No other details 
are g iven . 

ESTIMATED ERROR : 

No information is given . 

REFERENCES : 
1 .  Dos tal ,  K . ; Krej c ! , J . Z . Anoltg . AUg . 

Chem . 1958 , 2 96 , 29 . 
2 . Blanka , B ; et al . Coll. . Cz ech .  Chem.  

Soc. . 1963 , 28 ,  3424 . 
3 . Bernhari:':"ri°. N . ; Wreath ,  A . R . Anal . Chem. 

1955 , 2 7 , 440 . 
4 .  Nether ton , L . E . ;  Wreath,  A . R .  Anal. Chem . 

. 1 g i; i;  2 7  11,;n  



Potassi u m  Dihyd rogenphosphate 

COMPONENTS : 
(1) Potassium dihydrogenphosphate; KH2Po4

; 
( 7 7 78-77-0 ) 

(2) Dipotassium sulfate; K2so4 ; [ 7 77 8-80-5 ]  

(3 )  Water ; H2o ;  ( 7 7 32-18-5 )  

VARIABLES : 

Composition and temperature . 

EXPERIMENTAL VALUES: 
original mixture 

10% KH2Po4 + 90% K2so4 I I  I I  I f  

20% KH2Po4 + 80% K2S04 I I  I I  I t  

43.85% KH2P04 + 5 6 . 15% K2S04 16% KH2P04 + 84% H2o 

added Aa. 

H20 8.6 
I I  7.0 
I I  8.6 
II  7 . 5  
t i  8.6 

K2so4 7 . 0 

a.This is the mass% of the component added . 

ORIGINAL MEASUREMENTS : 
Gladkovskaya , A . A. ;  Bergman ,  A.G. 

Tit. Kuba.n. S . -Kh. Zn-.ta 197 5 ,  1 02 , 13 0 , 
31-4 . 

PREPARED BY : 

J .  Eyssel tovi 

.t/ o c .  

+7 . 2 
-1 . 2  
+3 , 0  
-1.2 
-2.0 

+15.6 

solid phases 

K2So4 •H2o + K2S04 
K2so4 •H20 + ice 
K2S04 + K

O
S04 ·H20 

ice + K2S 4 •H20 
ice + Kl04 
KH2Po4 K2S04 

COMMENT : I t  is impossible to construct a valid phase diagram on the basis of the 
above data. The compiler's opinion is that the value A had its given 
meaning only if the component added is a salt. In the case of water , the 
relation wH O = 100 - A is valid . On the basis of this assumption the 
comp iler 2 has calculated the following values . 

KHl04 K2so4 H20 
a. mass% mol/ kg mass% mol/kg mass% t/ ° C. solid phases 

0 . 86 0.06 7 , 74 0 , 48 91.4 +7 . 2  A +  B 
0 . 70 0 . 05 6 , 30 0.38 93 , 0  -1 . 2  A +  C 
1 .  72 0 . 13 6 .88 0.43 91 . 4  +3 . 0  A +  B 
1 . 50 0 , 11 6 . 00 0 . 3 7  92 . 5  -1 . 2  A +  C 
3 . 77 0 . 30 4.83 0.3 0  91.4 -2.0 B + C 

14 . 95 1.40 7 . 00 0 . 51 78 . 05 +15 . 6  B + D 

The solid phases are: A • K2so4 • H20 ;  B • K2so4 ; C "' ice ;  D • Klll0
4 , 

(continued nex t page) 

AUXILIARY INFORMATION 

METHOD/APPARATUS/PROCEDURE : 

A visual polythermic method was used (1) . 
Solid carbon dioxide was used as the 
cooling agent . 

SOURCE AND PURITY OF MATERIALS ; 

No informa tion is given. 

ESTIMATED ERROR : 
No details are given. 

REFERENCES : 

249 

1 .  Bergman , A . G. ;  Luzhnaya , N.P. Fi..zi..ko
klwn.i.c.hufue O.t.novy 1 zuc.hen.ija. i.. 
I .6po£. ' zova.n.ija Solja.nykh Muto1to zhden.ii.. 
Kh.e.olti..d-6ul ' 6a.tnogo Ti.pa., Moscow , IAN 
SSSR , .!_2g. 



250 Potassiu m Dihyd rogenphosph ate 

COMPONENTS : 

( 1 ) Potassium dihydrogenphosphate; KH2Po4 ; 
( 7 7 78-77-0 ]  

(2) Dipotassium sulfate ; K2so4 ; ( 7 7 78-80-5]  

(3)  Water ; H2o ; ( 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

ORIGINAL MEASUREMENTS : 

Gladkovskaya ,  A . A . ; Bergman ,  A . G .  

Tn . Kuban . s . -Kh .  In-.ta. 197 5 ,  1 02 ,  13 0 , 
31-4 . 

The authors give the following tr iple points : 

Kll/04 K2so4 H20 

mass% mol/kg
a 

mass% mol/kga 
mass% t/ 0c . solid phases 

10 . 3  0 . 07 4 . 2  0 . 01 88 . 5 +3 . 1  ice + KH2Po4 + K2so4 

2 , 5  0.01 6 . 2  0 . 02 91 . 3  

aThese values were calculated by the compiler . 

+1 . 2 ic e + K2so4 + K2so4 · 112o 



Potass ium Di hydrogenphosphate 251 

COMPONENTS :  ORIGINAL MEASUREMENTS : 
( 1 )  P o tass ium d ihydrogenphosphate ;  KH2Po4 ; 

( 7 7 78-77-0 ] 
Mraz , R . ; Srb , V . ; Tichy , S . ; Vosolsobe ,  J .  

Chem. Prwi. 19 76 , 26, 511-4. 
( 2) Potassium chloride ; KCl ; [ 7 747-40-7 ] 

( 3 )  Water ; H2o ;  [ 7 7 32-18- 5 ]  

VARIABLES : PREPARED BY : 

Composition and tempera ture .  J .  Eysseltov� 

EXPERIMENTAL VALUES : 
Solubility isotherms in the KHlo4-Kcl-H2o· system . 

KHlo4 
mass% mol/kg'l 

KCl H20 

mass% mol/kg
a 

mass%
a 

solid phases 

temp . " 25 ° C .  

20 . 3  1 . 87  0 0 7 9 . 7  KH2;,04 20 . 8 1 . 93 0 0 7 9 . 2  
17 . 6  1 . 61 2 . 2 o.3 7 80 . 2  " 
16 . 6  1 . 55  4 . 8 0 . 82 7 8 . 6  " 
13 . 5  1 . 21 6 . 0  1 . 00 80 . 7  " 
13 . 3  1 . 2 5  8 . 3  1 . 42 7 8 . 4 " 
11 . 0  1 . 05 12 . 0  2 . 09 7 7  . o  " 
8.7 0.83 14 . 0  2 . 43 77 . 3  " 
7 . 5  0 . 7 1  15 . 4  2 . 68 7 7  . 1  " 
7 . 0 0 . 69 18 . 6  3 . 3 6  74 . 4  " 
7.1 o .  7 2  2 0 . 2  3 . 7 3  7 2 . 7  I I  

5 . 7 0 . 5 7 20 . 4  3 . 7 0  73 . 9  " 
5 . 5  0 . 57 23 . 4 4 , 41 7 1 . 1  " 
5 , 0  0 . 52 23.8 4 . 48 71 . 2 KHl04 + KCl 
5 , 6  0 . 59 24 , 9  4 , 80 69 , 5  KCl 
3 , 0 0 . 31 2 5 . 3  4 . 73 7 1 . 7 I I  

1 . 5  0 . 15 2 5 . 5  4 . 69 7 3 . 0 I I  

0 0 2 6 . 6  4 . 86 73.4 I I 

0 0 2 6 .4 4 . 81 7 3 . 6  " 

( cont inued next page) 

AUXILIARY INFORMATION 

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

Solutions were saturated at a temperature No information is given . 
5 K higher than that of the r espectiv e  
isotherm . The samples  were equilibrated by 
st irring for 4 hours . The m ix tures  were 
then allowed to s tand for 1 hour before  
samples were  taken for  analyses . Chlor ides 
were precipitated by adding exc ess  AgN03 
and then back-titrating the excess AgN03 with rhodanin e ,  The dihydrogenphosphate 
ions were precipitated by adding excess  
bismuth n itrate and the excess bismuth was 
back-titrat ed with Komplexon I l l . 

ESTIMATED ERROR: 
The temp erature was controlled to  within 
± 0 . 2  K , The accuracy o f  the phosphorus 
analysis was at least ± 3% . 

REFERENCES : 



252 Potass ium Di hyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium dihydrogenphosphat e ;  KHlo4 ; 
[ 7 7 78-7 7-0 ]  

( 2) Potassium chlor id e ;  KCl ;  [ 7 747-40-7 ] 

( 3 )  Wa ter ; H20 ;  [ 7 7 32-18-5 )  

Mraz , R .  ; Srb , V .  ; T ichy , S . ; 
Chern . l'ztwn. 1976 , 28, 5 1 1-4 . 

EXPERIMENTAL VALUES cont ' d : 

Solubility isotherms in the KH2Po4-Kcl-H2o sys t em .  

KHlo4 KCl H20 
mass% mol/kg4 mass% mol/kg4 mass%4 solid phases 

temp . = 5o • c . 

29 . 0  3 . 00 0 0 7 1 . 00 KHl04 2 2 . 0  2 . 17 3 . 5  0 . 63 74.5 
14 . 9 1 . 42 8.0 1.4 0  7 7  . 1 
1 2 . 4 1 . 20 11 . 7 2 . 07 7 5 . 9  
12 . 5  1 . 24 13 . 6  2 . 4 7  7 3 . 9  
9 , 7  0 , 9 5  15 . 6  2 , 80  7 4 . 7  
6 , 5  0.66 21 . 4  3 . 98  7 2 . 1  
5 , 0  0 . 53 2 5 . 5  4 . 92  69 . 5  
5 . 3  0 . 58 2 7 . 0  5 . 34 67 . 7  KHlo4 KCl 
0 0 29 . 6  5 . 64 7 0 . 4  KCl 

temp . .. 7 5° C .  

3 9 , 2  4 . 7 3  0 0 60 .8 KH2Po4 34 , 7 4 . 00 1 .  7 0.40 63 . 6  
31 . 5  3 . 51 2 , 6  0 . 53 6 5,9 
2 7 , 3  3 . 04 6 . 7  1 . 3 6  6 6 . 0  
2 5 , 0  2 . 83 10 . l  2 . 09 64 . 9  
20 , 1  2 . 22 13 , 5  2 . 7 2  66 . 4  
1 6 , 1  1 . 78 17.4 3 . 51 66 . 5  
1 6 , 4  1 .89  20 , 0  4 . 22 63 . 6 
1 2 . 2  1.43 2 5 , 0  5 . 33 62.8 
9 , 1 1 . 11 30 , 6  6 . 81 60 , 3  KH/04 + KCl 
5 . 0 0 , 59 3 2 , 5  6 . 9 7 62 . 5  KCl 
2 . 9  0 . 3 3  3 1 . 8  6 . 53 65.3 I I  

0 0 3 2 , 2  6 . 66 66 . 8  I I  

4rhese values were calculated by the compiler . 

Vosolsobe , J .  
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COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1 ) Po tassium dihydrogenphosphate ;  KH l04 ; Shenkin , Ya . S . ; Gorozhankin , E . V .  
[ 7 7 7 8-77-0 ]  Zit .  Neotr.9 . Kh<m . .!22..§., 2 1 ,  2293- 5. 

( 2) Potassium nitrate ; KN03 ; [ 7 7 57-79-1 ]  

( 3 )  Wa ter ; H2o ;  [ 7 732-18-5 ]  

VARIABLES :  PREPARED BY : 

Composition and temp erature at atmospheric J .  Eysseltovli 
pr es sure . 

EXPERIMENTAL VALUES : 
Composit ion and bo iling points in the KH2Po4-KNo3-H2o system .  

KHlo4 KN03 a 
mol/kga mass% mol/ kg mass% 

52 . 7  8 . 18 0 0 
47 , 3  6 . 96  2.8 0 . 555  
46.2 6.7 8 3 .7 0.73 0  
4 2 . 6  6 . 20 6 . 9 1.3 5 
4 1 . 4  6.08 8.6 1 .  7 0  
37 .8 5 . 63 12.9 2.59 
3 5 . 5 5 . 3 2  1 5 . S 3.13 
32 . 1  4 . 7 9  18 . 7 3 . 7 6  
32 . 5 4.91 18 . 9 3.85 
3 0 . 6  4 . 7 2  21 . 8  4 . 53 
29 . 8  5 . 10 2 7 . 3 6 . 29 
2 6 . 4 4 . 47  30 . 2  6.88 
24 . S 4.10 3 1 . 6 7.12 
23 . 7 3 . 93 32.0 7 . 14 
22 . 2  3.61 3 2 . 7 7 . 18 
21 . 2 3 . 57 3 5.2 7 . 9 9  
1 5 .  7 2 . 86 43 . 9  10. 7 5  
1 5.0 2.83 46 . 0 11 . 67 
14 . 8  2 . 86 47.0 12 . 17 
12.3 2 . 4 5  51.1 13 . 81  
11 . 7 2.3 6 51 . 8 14 . 04 
10 . 5  2.20 54 . S 15 . 40 
8 . 1 1 . 94 61.2 19. 7 1 
7 . 7  2.00 64 , 0 22.37 

AUXILIARY 

METHOD /APPARATUS /PROCEDURE : 

The method is the same as that described 
earlier ( 1 ) .  Phosphorus was  determined 
grav imetr ically as Mg2P2o 7 . N itrate ion 
was redu ced with Deward alloy and the NH3 was dis t illed , but  no further informat ion 
is g iven . 

A.MO-R 

H20 
b solid

c. mass%a b.p . / ° C -lg N phase 

47.3 105.l A 
4 9.9 105 . 1 0 . 05 64 I I  

50.1 105 . 1 0 . 049 5 I I  

50 . 5 105 . 5 0 . 0560 I I  

50 . 0 105 . 5  0 . 0570 I I  

49 . 3 106 . 0 0.0603 I I  

49.0 106.4 0 . 0610 I I  

49 . 2 106 . 9 0.0623 I I  

48 . 6 106.5 0.0618 I I  

47 . 6  106.9 0.0623 I I  

42.9 107 . 2 0 . 0717 A + B 
43.4 107 . 7 0 . 082 6 
43.9 107.9 0.073 6 I I  

44 . 3 106 . 7 0 . 0801 I I 

4 5 . 1 107.2 0 . 078 1 I I 

43.6 107 . 2 I I  

40.4 108.7 0.0880  I I 

3 9 . 0 109.2 0 . 1016 I I  

38 . 2 109.2 0.1016 I I 

3 6 . 6 109 . 9 0 . 1077 I I  

3 6.5 110.0 0 . 112 5 I I  

3 5 . 0  110 . 2  0.1134 I I  

30 . 7 112 . 8 0 . 1258 I I  

28.3 11 5 . l  0.1438 I I  

(continued next page )  

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 
Chemically pure salt s wer e recrystall ized 
befor e being used . 

ESTIMATED ERROR: 

No informat ion is g iven . 

REFERENCES :  
1 . Shenkin , Ya . S . ; Rushnova , S . A . ; Shenkina , 

A . P .  Z li. Neotr.g . Kh<m . 19 68 ,  7 3 , 256 . 



254 Potassiu m D i hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS: 

(1) Potassium dihydrogenphosphate ; KH2Po4 ; 
[ 7778-7 7-0] 

Shenkin ,  Ya , S ;  Gorozhankin , E , V , 

Zh .  Neo�g . K/um, !21.§. , 2 1 ,  2293-5 , 
(2) Potassium nitrate ; KN03 ; [ 77 57 -7 9-1 ] 

(3) Wat er ; H2o ;  [ 7732-18-5 ] 

EXPERIMENTAL VALUES cont 'd : 

Composition and boiling points in the KH2Po4-KN03-u2o system, 

KHlo4 KN03 H20 

mass% mol/kga mass% mol/kga mass%
a 

5 , 9 1 . 64 67 , 6  25 , 23 26 , 5 
4 . 1 1 . 10 68 , 4 24 , 60 27 . 5 
4 . 0  1 . 21 71 . 7  29 , 19 24 .3  
3 , 3 1 , 02 73 . 0 30,47 23 , 7  
0 0 74 . 6  29 , 05 25 , 4  

�hese values were calculated by the compiler , 

b N is the mol fraction of water in the system, 

C The solid phases are : A = KH2Po4 ; B = KN03 • 

b , p,/ ° C -lg N b 

115,6 0 , 1 592 
116 , 2 0 . 1772 
118 . 0  0.17 74 
118 . 0  0 , 1910 
114 , 5  0 , 1960 

solidc phase 

" 
" 
I I  

I I  

According to the authors , the " t emperature depression" (not  def ined ) is a 
nearly linear function of -lg N .  



Potassi um Di hydrogenphosphate 255 

COMPONENTS :  

( 1) Potassium dihydrogenphosphate ; KH2Po4 ; 
[ 7 7 78-77-0 ]  

( 2)  Potassium chloride; KCl ; [ 7 747-40-7 ] 

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

VARIABLES : 

Composition at 25 ° C .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Solov ' ev ,  A . P . ; Balashova , E . F . ;  
Verendyakina , N . A . ;  Zyu zina , L . F. 

Vza!,fflodey4.tv.i.e Khto!Udov Kaliy a, Magtt-4:! a, 
Amoiuya 4 .i.ch N.ltlta..tam.i. .i. Fo4 6a..tam.i. 197 7 , 
3-11 . 

--

PREPARED BY : 

J .  Eysseltova 

Solubility in the KH2Po4-KC1-H20 system at 2 5°C .  

KHl04 KCl H2o 
refr . 

mass% mol/kl mass% mol/ kg'l mass%a. index solid phase  
---- 0 . 000 26 .30 4 . 786 7 3 . 7 0 1 .3714 KCl 

2 . 2 5  0 . 2 26  24 . 7 5 4 . 547 73 . 00 1 . 3711 I I  

4 . 4 7  0 . 458  23 . 90 4 . 4 7 5  71 . 63 1.37 10 KCl + KH/04 4 . 90 0 . 485  2 0 . 98 3.796 74 . 12 1 . 3669  KH2;,o4 6.50 0 . 636 18 . 42 3 . 29 0  7 5 . 08 1 .3643 
7 . 60 0 . 7 2 6  15 . 52 2 .  7 07 7 6 . 88 1 . 3 611 I I  

10.92 1 . 047  12 . 51 2 .191 76 . 57 1.3591 II  

12.59 1 . 18 7  9 , 48 1.631 77 . 93 1 . 3571 I I  

14 . 65 1 , 3 54 5 . 90 0 . 995  7 9 , 45 1 .3566 I I  

20 . 30 1.871 ----- 0 . 000 7 9 . 70 1 .3550 " 
a.These values were calculated by the compiler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 
Equilibrium was reached isothermally 
during the course of 1 to 3 days . The 
chloride content was determined by the 
Volhard method , the dihydrogenphosphat e  was 
precipitated as NH4MgP04 , the exc ess of Mg 
was titrated compleximetr ically . The index 
of refract ion was measured with an IRF-22  
ref ractometer . 

SOURCE AND PURIT'l OF MATERIALS : 
The salts were either r eagent grade or 
chemically pure. They were recrystallized 
twice before being used ,  

ESTIMATED ERROR: 

The t emperature was controlled to within 
± 0 . 1 ° C .  No other informat ion is g iven . 

REFERENCES : 



256 Potassium Dihydrogenphosphate 

COMPONENTS : 
( 1) Potassium dihydrogenpho sphate ; KH2Po4 ; 

[ 7 7 78-7 7-0 )  

( 2) Ammonium dihydrogenphosphate ;  NH4H2Po4 ; 
[ 7 722-7 6-1 ) 

( 3 )  Water ; a2o :  [ 7 7 32-18- 5 )  

VARIABLES : 

Composition at 25° C ,  

EXPERIMENTAL VALUES : 
Composition of saturated solutions in 

KH2Po4 

mass% mol /kg" 

21 . 60 2 , 024 
20 .80  2 . 034 
19 . 24 l .890  
16 . 10 1 . 698  
13 . 60 1 . 478  
11 . 37 1.264 

9 . 24 0 . 99 5  
7 .00 0 . 771  
0 , 30 0 . 03 0  ----- 0 . 000 

NH4Hlo4 
mass% mol/kg4 

---- o . oo 
4 . 08 0 ,472  
5 , 98 0 . 695  

14 . 25 1 . 7 7 8  
18 . 80 2 . 417  
22 , 57 2 , 969 
24 . 20 2 ,8 7 7  
26 , 30 3 , 427 
28 . 05 3 , 403 
29 . 3 0 3 , 613 

ORIGINAL MEASUREMENTS : 
Solov ' ev ,  A . P . ; Balashova , E . F . ; 

Verendyakina , N , A . ; Zyuz ina , L , F ,  

Vza.y,nodey.6tv.i.e Khlo!t.ldov Kai.iya, Magn.iya., 
Amon.iya s .i.c.h N.ltJLa.:tam,i. .i. Fo.6 6a.tam.i. 
!ill., 3-11 .  

PREPARED BY : 

J ,  Eysseltov.{ 

the KH2Po4-NH4H2Po4-H
2o system at 2 5°C , 

H20 
refr . 

mass%a. index solid phases 

78 . 4 0  1 , 3 55 0  KR PO
[+ 7 5 . 12 1 . 3 630  solid2soln 

74 . 7 8  l . 3 66 5  t i  t i  

69 . 65 1 . 3 720 I I  I I  

67 . 60 l . 3742 I I  I I  

66 , 06 1 . 3 7 50 I I  I I  

66 , 56 1 . 3 760 I I  I I  

66 . 7 0  1 . 37 7 0  I I  " 
71 . 6 5  1 , 3780 I I  I I  

7 0 . 7 0  1 . 3 780 NH4H2Po4 
4these values were calculated by the compiler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The mixtures were equ ilibrated for 1-3 days 
in a thermostat . The ammonium ion content 
was determined by the Kj eldahl method , The 
H2Po4

- was prec ipitated as NH4MgP04 , and 
the excess magnesium was titrated complex
imetr ically . The refractive  index was 
measured with a IRF-22 refractometer . 

SOURCE AND PURITY OF MATERIALS : 

The salts were reagent grade or chemically 
pure and were recrystallized b efore being 
used . 

ESTIMATED ERROR: 

The temperature was controlled to wlthin 
± 0 , 1  K ,  No other informat ion is g iven . 

REFERENCES : 



Potassiu m  Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Potassium dihydrogenphosphate ; KH2Po4 ; Beremzhanov , B . A . ;  Voronina , L.V . ; 
[ 7 7 78-77-0 ] Savich, R . F .  

(2) Potassium borate , KB02 ; [ 13709-94-9 ) 

( 3 )  Water ; H20 ;  ( 7 7 32-18-5 ] 

Kh-On. Kh-On. Tekhnol.. ( Alma. At.a. )  197 8 ,  
173-8 . 

VARIABLES :  PREPARED BY : 

Composition at 25 and 50° C .  J .  Eysseltova 

EXPERIMENTAL VALUES : 
Composition of saturat ed solut ions in the KH2Po4-KB02-H20 system . 

mass% 

�;:; ct 
6 6 , 05 
41 . 4 7  
39,17 
38 . 40 
35 , 52 
29 , 18 
27 . 65 
27 . 26 
26 . 50 
25 . 73 
24 . 9 6  
20 . 16 
17 . 28 
13 , 44 
ll . 52 
10 , 37 

9 , 60 
9 , 22 
6 . 91 
4 . 61 
0 . 7 7  

KHl04 
mol% mol/kga. 

53 . 12 
20.34 

8 , 74 
7.67 
7 , 56 
6 . 73 
5 . 07 
4 . 7 5 
4 . 72 
4 . 47 
4 . 19 
4 . 13 
3 . 28 
2.56 
1 . 84 
1 . 61 
1 .39 
1 . 3 7 
1 . 31 
0.9 6 
0 . 56 
0 . 09 

62 . 9  
14.30 

5 . 21 
4.74 
4 . 58 
4 . 05 
3 . 03 
2 . 81 
2 . 7 6  
2 . 66 
2 . 55 
2 . 4 5  
1 . 86 
1 . 54 
1 . 15 
0 . 96 
0 . 8 5  
0 . 78  
0,7 5  
0 . 55  
0 . 3 6  
0 . 06 

METHOD /APPARATUS /PROCEDURE : 

mass% 

0 . 023 
0 . 054 
0 , 055 
0 , 05 6  
0 , 057 
0 . 094 
0 , 129 
0 . 145 
0.164 
0 , 17 6  
0 . 201 
0 . 293 
0.374 
0 , 328 
0 , 3 04 
0 , 3 00 
0 . 323 
0 . 304 
0 , 339 
0 . 3 51 
0 , 3 63 

KB02 refr . 
mol% mol/kga. index 

temp . • 25 ° C. 

0 , 081 

0 .012 
0 ,017 
0 . 018 
0 , 018 
0 , 018 
0 , 026 
0 , 03 5  
0 , 040  
0 , 04 7  
0 , 048 
0 , 055 
0 , 07 6  
0 , 096 
0 , 07 6  
0 , 07 1  
0 , 071  
0,076  
0 , 072 
0 , 078  
0 , 07 9  
0 , 080 

0 , 450 

0.0083 
0 .0113 
0 . 0110 
0.0111 
0 . 0108 
0.0162 
0 . 0218 
0 . 0244 
0 . 0273 
0 . 0290 
0 , 0328 
0 . 0450  
0 . 05 54 
0 . 0464 
0.0421 
0 . 0410 
0 . 0438 
0 . 0410 
0 . 0446 
0 . 0451 
0 . 0449 

AUXI LIARY INFORMATION 

1.441 
1.3 60 
1 . 410 
1 . 3 99  
1 . 39 6 
1 , 3 94 
1 . 390  
1 .385 
1 . 3 74  
1 . 3 7 1  
1 .366 
1 .361 
1 . 3 60 
1 , 3 68 
1.356  
1 . 3 67 
1 . 386  
1 . 416  
1 . 425  
1 . 430  
1 . 435  
1 .440 
1 . 441  

pH 

13 . 95 
7 
7 . 23 
6 . 98 
6.53 
6 . 32 
6 . 24 
5 , 97 
5 . 81 
5 , 74 
5 . 59  
5 . 31 
5 . 06  
4 . 32 
4 . 64 
4.91 
6 , 82 
8 . 05 

11 . 24 
12.07 
13 . 05 
13.60 
13 . 8 5  

solidb 
phase 

A 
B 
I I  

A + B  
A 

( continued nex page) 

SOURCE AND PURITY OF MATERIALS : 

No details are g iven other than that a 
solub ility method was used. 

No information is given . 

ESTIMATED ERROR: 
No information is given ,  

REFERENCES : 
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258 Potass ium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Potassium dihydrogenphosphate ;  KH/04 ; Berernzhanov , B , A . ; Voronina , L . V . ; 
[ 7 7 7 8-7 7 -0 ]  Savich ,  R . F .  

(2) Potassium borate;  KB02 ; [ 13 7 09-94-9 ) Khhn . Khhn.  TekhnoR. . ( A£ma Ata ) 1978 , 

( 3 )  Water ; H2o ;  [ 7 7 32-18-5 ] 1 7 3-8 . 

EXPERIMENTAL VALUES cont ' d :  

Composition of saturated solutions in the KH2Po4-KB02-H2o system . 
KHl04 

mol/kg
a 

KB02 
mol/kga 

r efr . solidb mass% mo!% mass% mo1% ind ex pH phase 
temp . " 50° c. 

;;�;a 
---- ----- o . 409a 0 , 090 0 . 0502 1 . 445 14 . 0  A 
72 . 9 1  149 . 8  ----- ----- ----- 1 . 3 65  7 . 20 B 

55 . 30 13 . 94 9 . 10 0 . 051 0 . 020 0 . 01 3 9  1 . 3 60 6 , 21 I I  

47 . 62 10 . 73  6 . 69 0 . 059 0 . 021 0 . 0138 1 . 3 64 6 . 03 I I  

43 . 78 9 . 30  5 . 7 3 0 . 059  0 . 01 7 0 . 0128 1 . 3 66  6 . 00 I I  

40 . 32 8 . 06 4 . 97 0 . 059 0 . 016  0 . 0121 1 . 3 68 5 , 98 I I  

3 6 . 48 7 . 12 4 . 22 0.063 0 . 021 0 . 0121 1 . 3 7 1  5 , 95  I I  

30.34 5,3 9  3.20 0.070 0 , 018 0 . 0123 1.374 5 . 90 I I  

29 . 9 5  5 . 3 6 3 . 14 0 . 07 3  0 . 022 0.0127 1 . 3 7 6  5 , 89  " 
28.18 5 . 07 2 . 89 0 . 07 5  0 . 022 0 . 0128 1 . 37 9  5 , 8 7  I I  

27 . 65 4 . 7 3  2 . 81 0 , 103 0 . 03 1  0 . 0174 1 . 381 5 , 85 I I  

20 . 54 3 . 29 1 . 90 0 , 090  0 . 024 0 , 0139  1 . 384 5 . 82 A + B 

13 . 06 1 . 83  1 . 10 0.059 0 . 014 0 . 0083 1 . 38 6  8 . 9 6 A 
10 . 3 7  1 . 38 0 . 8 5  0 . 054 0 . 012 0 . 0074 1 . 388 9 . 88  I I  

8 .45  1 . 17 0 . 68 0 . 07 0  0 . 015 0 . 0093 1 . 3 90 10 . 61 I I  

8 . 06 0 . 97 0 . 64 0 . 082 0 . 019 0 . 0109 1 . 394 11 . 15 I I  

5 . 38 0 . 74 0 .42 0 . 117 0 . 026 0 . 0151 1 . 398 12 . 08 I I 

3.46 0 . 37 0 . 26 0 . 178  0 . 039 0 . 0225 1 . 405 12 . 46 I I 

2 . 69 0 . 3 6  0 . 20 0 . 19 9  0 . 044 0 . 0250 1 . 423 12 , 9 5  I I  

1 . 54 0 . 18 0 . 12 0 . 288 0 . 064 0 . 0358  1 .432 13 . 20 I I  

aThese values were calculated by the compiler . 
b The solid phases are:  A "  KB02 ; B " KH2Po4 . 



Potassiu m  Dihyd rogenphosphate 

COMPONENTS : 
( 1 )  Potassium d ihydrogenphosphate ; KH2Po4 ; 

[ 7 7 78-77-0 ]  

(2) Potassium chloride ;  KCl ; [ 7 747-40-7 ] 

( 3 )  Water ; a2o ;  [ 7 732-18-5 ) 

VARIABLES :  

Composition at 40° C ,  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Khallieva , Sh ,D . 

I zv .  AN TUii.km, SSR • .& e/1. ,  k./wn, 1978 , 3 ,  
125-6 . 

PREPARED BY : 

J , Eysseltova 

Solubility isotherm for the KH2Po4-KC1-H20 system at 40°C .  
KHlo4 KCl H2o 

mass% mol/kga mass% mol/kl mass% solid phase 

27 , 15 2,738 ---- ---- 72 .85  KH2;,o4 17 . 12 1 . 658 7 . 04 1 . 244 7 5 .84 
12 ,82 1 . 243  1 1 . 46 2.029 7 5 . 72 I I  

9 . 7 3 0 . 929 13 . 39 2 , 335 7 6 . 88 I I  

7 , 29 0 . 741  20 . 47 3 .800 72 . 24 I I 

4 .21 0,443 25.97 4 . 988 69 . 82 KHlo4 ! KCl 
3.945 0 , 416 26.48 5 . 104 68 . 57 5  

---- ---- 28.01 5 . 218 7 1 . 99 KCl 
a 

The mol/kg H2o values were calculated by the compiler . 

AUXILIARY INFORMATION 

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

The isothermal method was us ed . Equili- Reagent grade salts were used .  
brium was checked by r epeated analys is . 
Standard analytical methods were used to 
determine the amount of c hlor ide ,  potassium 
and d ihydrogenphosphate ions . 

ESTIMATED ERROR: 

The d ev iation from 40 ° C was no greater 
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than ± 0 . 5  K ,  No other information is g iven . 

REFERENCES : 



260 Potassium D ihydrogenphosphate 

COMPONENTS : 

( 1 ) Potassium d ihydrogenphosphate ; KH2Po4 ; 
[ 7 7 7 8-77 -0 ]  

( 2 )  P o tassium nitrate; KN03 ; [ 7 7 57-7 9-1 ] 

( 3 )  Water ; H20 ;  ( 7 7 32-18-5 ]  

VARIABLES : 

Composit ion at 25 and so• c. 

EXPE RIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  

Gir ich , T . E. ; Gulyamov ,  Yu . M . ; Ganz , S . N .  

Z h .  Neang. Klum. 197 9 , 2 4 ,  1084-6 . 

PREPARED BY :  

J .  Eysseltova 

Composition o f  the isotherms in the KH2Po4-KN03-H2o system .  

temp . .. 2s 0 c .  
a ind ices b mol/kgc 

mass percent concn . sol idd 
no KH/04 KN03 H2o KH/04 KN03 KHlo4 H20 KH/04 KN03 phase 

1 20.49 0 7 9 . 51 33 . 94 0 100 . 0 294 5 . 9 1 . 89  0 A 
2 16 . 93 4.13 7 8 . 94  28 . 38 9 . 3 2  7 5 . 27 2651. 5 1 . 57 0 . 52 I I  

3 14 . 96  7 . 45 7 7 . 59 25 , 52 17 . 1 2 59 . 85 23 45 . 2 1 . 42 0 . 95 " 
4 13 . 50 10 . 7 5 7 5 .  7 5 23 . 57 2 5 . 28 48 . 2 5 2046 . 7 1 . 31 1 . 40 " 
5 12 . 23 13 , 95 73.82 21 . 92  33 , 67  3 9 . 43  17 98 . 7  1 . 22 1 . 87 I I  

6 1 1 . 3 5 16 , 78 7 1 . 87 20 , 89 41 . 60 3 3 . 43 1600 . 4 1 . 1 6 2 . 3 1 " 
7 11 . 00 18 , 4 6  7 0 . 54 20 , 62 4 6 , 64 3 0 . 65 148 6 . 7 1 . 15 2 . 59 I I 

8 10 . 17  20 . 7 9  69.04 19 , 50 53 . 66  2 6 . 66 13 6 6 . 7 1 . 15 3 . 00 I I 

9 10.15 22 . 11 67 . 74 19 , 82 58 , 17 2 5 . 42 128 2 . 2 1 . 10 3 . 23 A + B 
10 10 . 03 22 . 4 5 67 . 52 19 , 64 59 , 23 24 . 9 1 1267 . 7 1 . 09 3 . 29 I I  

11 7 . 07 23 . 7 9  69 . 14 13 , 51 61 . 3 1 18 . 06 1336 . 5  o . 7 5 3 . 40 B 
12 5 . 11  24 , 98 69 . 9 1 9 . 65 63 . 67 13 . 17 13 63 . 7 0 . 54 3 . 53 " 
13 0 27 , 49 7 2 . 51 0 67 . 57 0 14 7 9 . 9 0 3 . 7 5  " 

temp . = 50° c. 

14 29 . 15 0 7 0.8 5 54 , 4 5 0 100 . 0 183 6 . 7 3 . 02  0 A 
1 5 25 . 63 4 . 21 7 0 . 16 49 , 7 5 10 . 98 81 . 91 1646 . 5 2 , 68 0 . 593 I I 

16 2 0 . 82 11 . 68 67 . so 40 . 80 30 , 82 56 . 9 6  13 9 6 . 1 2 . 27 1 . 7 1 " 
17 19 . 95 13 . 11 66 . 94 39 . 44 34 . 89 53 . 06 13 95 . 0 2 . 19 1 . 94 " 
18 18 . 08 1 5 . 4 2  6 6.50 3 5 , 97  41 . 31 46 . 5 5 1294 . 0 2 . 00 2 . 29 " 
19 14 . 73  22 . 01 63 . 26 30 , 7 6 61 . 90 3 3 . 20 107 7 . 4 1 . 7 1 3 . 44 " 
20  14 . 01 23 . 3 5 62 . 24 29 . 59 66 . 4 1  30 . 83 1041 . 6 1 . 65 3 . 7 7  " 
21 12 . 32 26 . 37  61 . 3 1 2 6 . 53 7 6 . 56 2 5 . 7 4  939 , 3 1 . 48 4 . 2 5 I I 

( continued next oage)  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE :  

The mix tures were heated t o  a temperature 
5-10 K above that desired and then placed 
in a thermostat at 25 °C for  8 hours or at 
50 ° C for 6 hours. The phosphate and nitrate 
ion contents \\\ere determined pho tocolori-
metrically ( 2 , 3 ) . The measurement of the 
phys ical propert ies has been descr ibed 
elsewhere ( 1 ) . 

SOURCE AND PURITY OF MATERIALS : 

A spec ial pur ity grade of salts was used 
and the salts were recrystall ized bef ore  
being used. 

ESTIMATED ERROR: 

The temperature was controlled to within 
± 0,1 K . No o ther details are given . 

REFERENCES : 
1 . Pro tsenko , P.I. ;  Andreeva , T . A . Zh . 

Neang . Klum . 1964 , 9 ,  144 1 .  
2 . Mo izhes , I , B , Rukovad6tvo po Ana.l<.zu v 

Pnolzvod6tve Fo6 6ona , Fo6 6onnoy 
K�loty l Udo bno�y , Khimiya , Leningrad 
1973 . 

( continued next page) 



Potass i u m  Dihydrogen phosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 )  Potas sium d ihydrogenphosphate ; KH/04 ; G ir ich , T . E . ;  Gulyamov , Yu .M . ;  Ganz , 
[ 7 778-7 7 -0 ]  Zh . Neoltg . Klwn . 197 9 , 24 ,  1084-6 ,  

( 2 )  Po tassium nitrate ; KN03 ; [ 7 7 57-7 9-1 ] 

( 3 )  Water ;  a2o ; [ 7 7 32-18-5 J 

EXPERIMENTAL VALUES cont ' d : 

Compos it ion of the iso therms in 

perc ent  a 
the KH/04-KN03-Hi° system . 

b C ind ic es mol /kg mass  concn. 

no KH/04 KN03 H2o KH2Po4 KN03 KHlo4 
temp. = 50 ° C . 

2 2  10 . 70 28.9 0 60.40 23 . 3 9  8 5 . 14 21.55 
23 7 . 84 3 6 . 80 55.3 6  18 . 7 2 115 . 8 6 13.92  
24  7 . 54 38 . 90 53 . 56 18.61 129 . 42 12 . 58 
2 5  7.44 3 9 , 41 53.15 18.52 132 , 11 12 . 30 
26 6 , 98 3 9 . 63 53 , 39  1 7 . 30 132 . 29 11 . 56 
27  5 , 60 41 . 06 53 , 34 13.86  137 . 18 9 . 18 
28 5.16 41 . 48 53 . 3 6  12 . 7 9 138 . 5 1 8 . 45 
29 4 . 50 42 . 28 53.22  1 1.16 141 . 8 2  7 . 31  
30 0 46 . 2 5 53 . 7 5  0 1 53 . 3 5 0 

aThe concentrat ion un it is : mol / 1000 mol water .  

bThe concentrat ion unit is : mol / 100 mol of solute. 
C These mol/ kg H20 values were calculated by the comp iler . 
d The so l id phases are :  A = Kll/04 ; B = KN03 . 

H2o 

9 20.1 
742 . 8 
67 5 . 5 
6 63.7 
668 , 5  
662 , 0 
661 . 0 
654 . 7  
652 . 1 

The phys ical proper ties of the above solu t ions are  g iven below. 

no 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
1 2  
13 

14 
1 5  
1 6  
17 
18 
19 
20  
21  
2 2  
23 
24 
25 
2 6  
2 7  
28 
29 
30 

v iscos ity/cP 

1 . 7 22  
1.325  
1.281 
1.285 
1.277  
1 . 2 7 6  
1 . 278 
1 , 280 
1 . 29 9  
1 . 299  
1.237  
1.189 
1 . 051  

1.487 
1.301 
1 . 11 9  
1.117  
1 . 116  
1 . 115 
1 . 115 
1.115  
1.116  
1.117 
1 . 118 
1.119  
1.119 
1.117  
1 . 112 
1 . 11 2  
1 . 050 

d ensity/ g  

1 . 1 56  
1.160 
1.169 
1.184 
1 . 189 
1.203 
1.212  
1 . 2 22 
1 , 23 0  
1 . 231 
1 . 220 
1 . 212  
1.197 

1 . 2 2 5  
1 , 234 
1 . 2 3 6  
1.243 
1.247 
1 . 2 64 
1 . 27 1 
1 . 287 
1 . 302 
1 . 3 29 
1 . 33 5 
1 . 340 
1 . 3 39  
1 . 332  
1 . 3 3 1  
1.330 
1.325  

-3 cm r:./S  cm-l 

0 . 100 
0 . 110 
0 . 115 
0 . 120 
0 . 130 
0 . 135  
0 . 140 
0 . 143 
0 . 145 
0 . 145  
0 . 147 
0 . 150 
0 . 155  

1 . 05 
1 . 10 
1 . 15 
1 . 1 5 
1 . 2 5  
1 .40 
1.45  
1 . 50 
1 . 60 
1.90 
2.05 
2.15  
2.15  
2 . 10 
2 . 05 
1 . 99  
1 . 9 5 

REFERENCES cont ' d : 

KH/04 KN03 

1 . 30 4 . 7 3  
1.04 6 . 58 
1.03 7 . 18 
0.96  7 . 34 
1 . 03 7 . 3 3  
0 . 7 7 7 . 61 
0.7 1  7.69 
0.62 7 . 8 6  
0 8 . 51 

3 . Lure ,  Yu . Yu. ; Rybnikova , A . I .  

26 1 

S . N .  

solidd 
phase 

A " 
" 

A +  B " 
B " 
" 
I I  

Klumic.he-6 W Analiz P1to.lzvod;.,tvennykh 
Stoc.lmyhh Vod,  I zd . Khim iya , Moscow 
1974 . 



262 Potass iu m  D i hyd rogen phosphate 

COMPONENTS : 
( 1 )  Potassium dihydrogenphosphate ;  KH2Po4 : 

[ 7 7 78-77-0 ) 
(2) Po tass ium chloride ; KCl ; [ 77 4 7-4 0-7 ] 
( 3 )  Ammonium dihydrogenphosphate ; NH4H2Po4 : 

[ 77 22-7 6-1 ) 
(4) Ammonium chloride ; NH�Cl ; [1212 5-02-9 ] 
( 5 )  Water ;  H2o ;  [ 7 732-18-5 ] 

VARIABLES : 
Composi t ion at 0°C , 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  
Askenasy , F . ;  Nessler , F . 

z . Ano�g .  Chem. 1930 , 189 , 305-28 . 

PREPARED BY :  
J , Eysseltova 

Points of simultaneous crystal l ization of several sol id phases 
in the K+ , NHt I I Cl- , H2Po4 -H2o system at o •c . 

dig -3 cm 

1 . 1100 
1 , 1134 
1 . 1300 
1 . 1335 
1.1385 
1 . 1504 
1 . 1514 
1 . 1657  
1 . 1695 
1 . 1740  
1 . 127 2 

mol /100 mol solute 

Hlo; Cl-

7 . 6  92 . 4  
7 . 7 92 .3  
8 . 1 91 . 9  
8 , 5 91 . 5  
8 . 7  91 , 3 
8.3 9 1 . 7  
8.3 9 1 . 7  
7 . 5  9 2 . 5  
7.7 92 . 3  
7 . 3 92 . 7  
3.6 9 6.4 

8 . 0  
12 . 1  
17 , 9 
24.4 
28 , 7 
29 . 8  
32 . 7  
6 6 . 6  
85 . 8 
90 . 0  
28 . 2  

NH
+ 

4 
92 . 0  
87 . 9 
82 . 1  
7 5 . 6  
71 . 3 
7 0 . 2 
67 . 3  
33 . 4  
14 . 2 
10 . 0 
7 1.8 

H20 

925  
905  
888 
850  
81 0 
8 65  
88 7 

1 13 5 
13 10 
1380  
845 

a solid phases 

"NH Cl" +  "NH H PO I I 

4 1 1  1 1  4 1 12 4 
" " " 
I I  I I  I f 

ternary eutectic point 
"KCl"  + "KH PO I I  

t i  I I  � 1 1  4 
" " " 
" t f  " 

" f f  " 

"KCl"  + "NH Cl" 
4 

aA fo rmula in quota tion marks refers to a solid solution r ich in that component . 

(continued next page) 

AUXILIARY INFORMATION 

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

Binary eutonic solutions were prepared on No informat ion i s  g iven ,  
the basis of a preliminary investigat ion of 
the boundary ternary systems .  Samples on 
the curves f or s imul taneou s  crys tall izat ion 
of 2 sal ts  were then prepared by adding a 
third component . The mixtures were shaken 
in a thermostat for 2-4 days . The sol id 
phase was i solated by centr ifuging . The 
analyt ical methods are not described . 

ESTIMATED ERROR: 
The temp erature was controlled to within 
± 0 . 1 K .  No other informat ion is g iven .  

REFERENCES : 



Potassiu m Dihyd roge n phosphate 

COMPONENTS : 
(1)  Potassium d ihydrogenphosphate ; KH2Po4 ; 

[ 7 7 78-7 7-0 ]  

ORIGINAL MEASUREMENTS : 

Askenasy , F . ;  Nessler , F . 
(2) Potassium chlor ide ; KCl ; [ 7 747 -40-7 ) 
(3) Ammonium d ihydrogenphosphate ;  NH4H2Po4 ; 

[ 7 722-7 6-1 )  
Z .  Ario1t.g . Chem . 1930 , 189 , 3 05-28 . 

(4) Ammonium chlorid e ;  NH
4
Cl ;  [ 12125-02-9 ] 

( 5) Wa ter ; H2o ; [ 7 7 32-18-5 )  

EXPERIMENTAL VALUES , cont ' d : 
+ + Distribut ion of K and NH" in the solid and liquid phases of some of the saturated 

solut ions in the (K ,NH4JH2Po4 system. 

liqu id phase 
mol /100 mol of solute  

HlO� 

9 . 8  
45 . 9 
33 . 8 
27 . 4  
27 . 2  
19 . 7 
13 . 1  
26 . 7 
24 . 5  
9 . 8  

18 . 3  

Cl- K
+ NH+ 

4 
90 . 2 
54 . 1 
6 6 . 2  
7 2 . 6  
7 2 . 8 
80 . 3  
8 6 . 9 
73 . 3 
7 5 . 5  
90 . 2  
81 .  7 

5 7 . 8  42 . 2  
49 . 2  50 .8 
45 . 5  54 . 5  
4 2 . 7 57 . 3  
43 . 3  5 6 . 7 
40 . 9 59 . 1 
38 . 9 61 . 1  
44 . 2 55 .8 
36 . 9 63 . 1  
2 6 . 6  7 3 . 4  
28. 7 7 1 . 3 

H2
0 

1090 
1690 
1680 
1450 
1565  
113 5 
113 0 
1555 
1665 

925 
1235  

solid phase 
mol% 

K+ NH+ 

4 

8 5 . 5  14 . 5  
78.9 21.1 
7 1 .  7 28 , 3  
66 . 1  33 . 9 
64 . 8  3 5 . 2 
62 . 2  37 . 8 
62 . 2  37 . 8 
5 6 . 4  45.6 
55 . 7 44.3 
3 1 . 2  68 .8 
29 . 2 7 0.8 

The compiler has recalculated the data to g ive  the following values: 

H/04 
mass% mol/kg 

3.2 5  0 . 45 
3 . 33 o . 47 
3 . 53 0 . 50 
3 .80 0.55 
4 . 00 0 . 59 
3 . 64 0 . 53 
3.57 0 . 51 
2 . 63 0 , 3 6  
2 . 39 0 . 3 2 
2 . 17 0 , 29 
1 . 63 0 . 2 3 

mass% 

14 . 47 
14 . 63 
14 . 67 
14 . 96 
15.3 6  
14 . 74 
14 . 44 
11 . 86 
10.48 
10 . 10 
1 5 . 99  

mol/kg 

5 , 54 
5 , 66 
5 . 74 
5.98 
6 . 2 6 
5 . 88 
5 . 74 
4.52 
3 , 9 1 
3 . 73 
6 . 33 

K+ NH: 

mass% mol/kg mass% mol/kg 

1 . 38 
2 . 11 
3 . 15 
4 . 39 
5 .32 
5 . 28 
5.67 
9 . 41 

10 . 74 
10 .81 

5 . 15 

0 , 48 7 . 3 2  5 . 52 
0 . 74 7 . 08 5.39 
1 . 11 6 . 66 5 . 13 
1 . 59 6 . 28 4 . 94 
1 . 9 6 6 . 10 4 .8 9 
1 . 91 5 . 73 4 . 50 
2 . 04 5.39 4.21 
3 . 2 5 2 . 17 1 . 63 
3.63 0 .82 0 . 60 
3 . 62 0 . 55 0 . 40 
1 . 8 5  6 . 05 4 . 7 2 

73 . 55 
7 2 .8 2  
7 1 . 96 
7 0 . 54 
69 . 19 
7 0.58 
7 0.91 
73 . 90 
7 5 . 54 
7 6.34 
7 1 . 15  

solid 
a phase 

A + B " 
" 
" 
C 

D + E " 
" 
" 
I I 

D + F 
a The solid phases are : A = "NH4Cl" ; B "' "NH4H2Po4" ; C = t ernary eutec t ic po int ; 

D = "KCl" ; E = "KH/04 1 1 ; F = "NH4Cl" , These have the same meaning as in the 

table on the preced ing page , 

3.54 0 , 49 11.94 4.59 8 . 43 2 . 94  2 ,84 2 , 1 5  73.23 Gb 

11 . 23 1 . 50 4.84 1.7 7  4 .8 5  1 . 61 2 . 3 1  1 . 66 7 6 . 65 
8 . 48 1 . 11 6 . 07 2 . 18 4 . 60 1 . 50 2.54 1 .80 78 . 28 
7 . 80 1 . 04 7.56 2.7 8 4 . 90 1 . 63 3 . 03 2 . 19 7 6 . 68 
7 . 3 0  0 . 9 6 7 . 15 2 . 58 4 . 68 1 . 53 2.83 2 . 01 78 . 02 
6 . 8 6  0.9 6 10 . 22 · 3 , 93 5 . 74 2 . 00 3 .82 2 ,89  73 . 34 
4 . 65 0 . 64 11 . 28 4 . 27 5 , 56  1 . 91 4 . 03 3 . 00 74 . 46 
7 . 21 0 , 95 7 . 23 2 . 61 4 . 81 1 . 57 2 ,80  1 . 99  7 7  .93 
6 . 31 0 . 81 7 . 12 2 , 51 3 . 83 1 . 23 3 . 02 2.10 7 9 . 69 
4 . 10 0 . 58 13 .81 5 . 4 1 4 . 49 1.59 5 . 7 1 4 . 40 7 1 .88  
6 . 05 0 .8 2 9 .88 3 . 67 3.82 1 . 29 4 . 38 3 . 20 7 5 . 84 

b The solid phase , G. here ref ers to a prec ipitate d esignated as (K , NH4) H2Po4 . 
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264 Potass iu m D i hyd rogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1 ) 

( 2 )  

( 3 )  
(4 ) 

Potassium d ihydrogenphosphate ;  KH2Po4 ; 
( 7 7 78-7 7-0 )  

Calc ium d ihydrogenphosphat e ; Ca (H2Po4 ) 2 ; 
[ 10103-46-5 )  

Flatt ,  R . ;  Brunisholz ,  G . ; Bourgeois , J , 

Hel.v. Clum . Acta 1956 , 3 9 , 841-53 .  

Phosphoric ac id ;  H3Po4 ; ( 7 6 64-38-2 ) 
Water ; H20 ; [ 7732-18-5 )  

VARIABLES : 

Composition at 25 °C .  

EXPERIMENTAL VALUES :  

PREPARED BY : 

J , Eyssel tova 

Part 1 . Compos it ion of saturat ed solutions in the KH2Po4-ca (H2
Po4 ) 2 - H3Po4-H20 

system at 2 5 ° C , 

soln . no .  eq% Ca 2+ eq% K+ 

1 2 , 0 12 . 6 
2 8 . 2 12 . 4 
3 11 . 2 14 . 0 
4 16 . 1 6 . 6 
5 0 . 9 7 . 6 
6 1 . 6  10 . 0  
7 1 . 9 11 .8 
8 2 . 7 12 . 7 
9 4.7 12 . 5  

10 5 . 8 12 . 3 
11 7 , 0 12 . 5  
12 8 . 1 12 . 3  
13 9 . 0 11.1 
14 11 . 0 9 . 6 
15 12 . 6 8 . 6 
16 13 , 8  7 . 6 
1 7  17 . 1 4 .8 
18 18 . 9 2 . 1  
19 9,0 12 . 5  
20  9 . 4 12 . 7 
21 9 , 5  12 .8 
2 2  9.9 12 . 9 
23 10 . 3  13 . 1 

eq% H
+ mol u2o/100 equ iv 

85 . 4 68 . 5  
7 9 . 4 162 . 6 
74 . 8 278 . 5  
7 7 , 3  2 60.0 
91 . 5  55 . 0 
88 . 4 63 .8 
86 , 3  66 . 3  
84 . 6 81 . 3 
82 . 8 114 . 6 
81 . 9  133 . 7 
80 . 5  147 .8 
7 9 . 6 159 . 1 
79 . 9 162 . 4 
79 . 4 184 . 5  
78 . 8 221.5 
78 . 6 234 . 5  
78 . 1  288 . 3 
7 9 , 0 309 . 0  
78 . 5  183.4 
7 7  , 9 192 . 0  
7 7  . 7  199 . 4 
7 7  . 2 216 . 1  
7 6 . 6 231 .8 

of solut e 
solid 

a phas es 

A + B + C 
A +  B + D 
B + D + E 
A + D + E 

A + C 
I I  

A +  B 
I I  

I I  

I I  

I I  

A +  D 

I I 

I I  

A +  E 
I I  

B + D 
I I  

I I  

I I  

I I  

24 9 . 5  15 . 6 74 . 9 324 . 4 B + E 
(continued next page) 

AUXILIARY INFORMATION 

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

No experimental d eta ils are  given. The No informat ion is given . 
compos it ion of the double salt was 
calculated on the basis of the analysis of 
the saturated solution and of the wet 
res idue, A small amount of KN03 was added 
to the solid phase in order to aet ermine 
the amount of mother liqu id adsorbed on the 
surface of the solid phase . 

ESTIMATED ERROR : 

No information is given . 

REFERENCES : 



Potass ium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1 ) Potassium dihydrogenphosphate;  KH2Po4 : 

[ 7 7 78-7 7-0 ] 
Flat t , R . ; Brunisholz , G . ; Bourgeois , J . 

( 2) Calcium dihydrogenphosphate ; Ca(H2Po4 ) 2 : 
[ 10103-46-5 ]  

Helv . Ch.im . Ac.ta 195 6 , 3 9 , 841-53 , 

(3) Phosphoric acid :  ll�PO
L.

; [ 7 6 64-38-2 ] 
(4 ) Water ;  1120 ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont 'd : 

Part 1 . Composition of satura ted solut ions in the Kll2Po4-ca (H2Po4 ) 2 - H3Po4-n2o system 
at 2 5 ° C. 

soln . no . 

25 
26 
27 
28 
29 
30 
31 
32 
33  
34 
35 
3 6 
37 
38 
39 
40 
41 
42 
43 
44 
45  
46 
47 
48 
49 
50 
51 
52 
53 

eq% Ca 

7 . 2 
4.8 
3 . 0 

12 . 6  
13.8 
2 , 6 
6 , 5  
7 , 6  
9.8 

10 . 8 
10 , 7  
12 . 4  
16 . 9  

5 , 9  
5 . 2  
2.7 
1.8 
9 . 1 
8 . 5  
8,6 

10 , 3  
10 . 7 
10 . 0 
10.1 
10 .3  
12 . 0  
11 . 1 
13 . 7  
14 . 0  

2+ + eq% K 

19 . 6  
24 . 0  
27.4 
11 . 7 

9 , 8  
4 . 1  
3.9 
8 . 9 

10 . 1 
9 . 1 
3.7 
7.9 
3 . 5 

13.1 
15 . 0  
19 . 3  
2 6 . 3  
11 . 8  
12 . 4 
12 . 4 
10 . 1  

9 , 8 
11 . 9  
12 . 2 
11 . 2 

9 . 3 
12 . 1 

8 , 0 
8 . 5 

+ eq% H 

73 . 2 
71 . 2  
69 . 6 
7 5 . 7  
7 6 . 4 
9 3 , 3  
89 . 6  
83 . 5  
80 . 1 
80.1 
8 5.6 
79 . 7  
7 9 , 6 
81 .0 
7 9 .8 
78 .0 
71 . 9  
7 9 . 1  
79.1 
7 9 . 0 
7 9 . 6  
7 9 . 5 
78 . 1 
77 . 7 
78 . 5  
78 . 7 
7 6 . 8  
78.3 
7 7 . 5 

mol  1120/100 equiv of solute 

481 . 2 
681 . 4  
812 .3 
278 . 1  
27 7.9 

9 9 . 4  
154 . 2  
159 . 5  
18 5 . 9 
200 . 2 
208 . 8  
221 , 2 
290 , 2 
1 60 . 0 
242.4 
3 9 7.8 
7 22.0 
169 . 1  
169.5 
17 3 . 7 
186.5 
191 . 9 
193 . 2 
19 6 . 3 
198 . 5 
215 . 1  
234 , 0 
237 . 6 
246 . 3 

aThe solid phases are: A a Ca (H2Po4) 2; B a KH2Po4 ; C = Kll5 (P04 ) 2 : 

D = Ca9K41132(P04 ) 18
• 10H20 ;  E = Cal!P04 . 

solid 
a phases 

B + E 
I I 

I I  

D + E 
I I  

A 
I I  

I I  

I I  

I I  

D " 
" 
I I  

" 
I I  

I I  

I I  

I I  

I I  

I I  

Par t 2,  The compiler has calculated the fol lowing values from the data given in Part 1 
above . 

soln , no . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Ca (Hl04 ) 2 
mass% mol/kg 

8 . 91 1 . 62 
24 . 67 2 . 80 
2 5 . 3 6  2 . 23 
36 . 28 3 . 44 

4.51  0 . 91 
7 . 4 5  1 . 3 9  
8 , 60 1 . 59 

11 . 32 1 . 84 
17.07 2 . 28 
19 . 59 2 . 41 
22 , 27 2 , 63 
24.62 2 . 83 
2 6 . 88 3 , 08 
30 , 4 7 3 , 31 
31 . 73 3 , 16 
33.46 3 . 27 
36 . 50 3 . 3 0 
38 . 54 3 . 40 
25 . 48 2.73 
25,93 2 , 7 2 
2 5 . 7 5 2 , 65 
25 . 7 6  2 . 54 

Klll04 
mass% mol /kg 

32 . 65 10.22 
21 . 69 4 . 23 
18 . 43 2 . 7 9  
8 . 65 1 . 41 

22 . 16 7.68 
27 , 14 8 . 7 1  
31 . 04 9 . 8 9 
30 . 97  8 . 68 
26 . 40 6 . 06  
24 . 15 5 . 11 
23 . 13 4 .  70 
21.74 4 . 29 
19 . 28 3 .80 
15 . 46 2 . 89 
12 , 59 2 , 16 
10 . 7 1  1 . 80 

5 . 9 6  0 . 92 
2 . 49 0 . 38 

20 . 57 3 . 7 9  
20 . 37 3 . 67 
20.17 3 , 57 
19 . 52 3 .31 

H3Po4 
mass% mol/kg 

34 . 96 1 5 . 19  
16 . 04 4 .35 

7. 7 1 1 . 62 
10 . 03 2.27 
52 . 13 2 5.08 
42 . 48 18 . 92 
37.23 16.45 
31 . 49 12 . 25 
24 . 53 7 .82 
21 . 54 6.33 
18 . 43 5 . 20 
16.46 4 . 52 
1 6.55 4.53 
14 . 7 7  3 . 83 
12 . 7 9  3.04 
12 . 11 2 . 83 
10 . 22 2 . 20 
10 . 53 2 . 22  
14 . 02 3 . 58 
12.97 3 , 2 5 
12 . 52 3 . 07 
11 . 48 2 . 71 

( cont inued 

mass% 

2 3.48 
37 . 61 
48 . 49 
45 . 05 
21 . 20 
22 . 90 
23 . 09 
26 . 22 
32 . 00 
34 . 7 2 
3 6 . 17 
37 . 18 
37 ,30 
39 , 30 
42 . 89 
43 . 7 2 
47 .32 
47 . 3 2 
3 9.92 
40.73 
41 . 56  
43 . 24 

next page) 
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266 Potassi u m Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS 
( 1) Po tas sium d ihydrogenphosphate ; KH2

Po4 ; Flat t ,  R, ; Brunisholz , G . ; Bourgeois , J .  
[ 7 7 78-7 7-0 ] Hei.v . Cfwn . Ac;ta. �. 3 9 , 841-53 (2) Calcium dihydrogenphosphate ; Ca (H2Po4 ) 2 ; 
[ 10103-46-5 ]  

(3 ) Phosphor ic acid ; H3Po4 ; ( 7 664-38-2] 

(4) Water ; H,O ; [ 7 7 32-18-5 )  

EXPERIMENTAL VALUES cont ' d : 

Par t  2 ,  The comp iler has calculated the following values from the data g iven in Par t 1 
above , Ca (H2Po4) 2 KH2Po4 H3Po4 H2o 

soln , no , mass% mol/ kg mass% mol/kg mass% mol/kg mass% 

23 2 5.81 2 , 4 7  19.09 3 . 14 10 .42 2 . 38 44 . 67 
24 20 , 23 1 . 63 19 . 31 2 . 67 7 . 34 1.41 53 .12 
25 12 . 34 0 . 83 19 . 54 2 . 2 6 4 . 69 0 . 7 5 63 .42  
26  6 . 57 0 . 39 19 . 10 1 . 9 6 2 . 60 0 . 37 71. 73  
2 7  3,63 0 . 20 19 . 28 1 .8 7  1 . 4 9 0 . 20 7 5 . 60 
28 28 , 27 2 . 52 15 . 26 2.34 8 . 48 1.80 47.98 
29  30 . 70 2 , 7 6  12.68 1 . 60 9.07 1 . 94 4 7 . 55 
3 0  10 . 93 1 . 4 5  10 . 02 2 , 29  4 6 . 8 9 14 . 88 32 . 14 
31 21 . 50 2 , 34 7 . 50 1 . 40 31 . 7 6 8 , 26 39 . 23 
32 23 . 68 2 , 65 16 . 13 3.10 21 . 96 5 . 8 6  38.22 
33 27 . 53 2 , 93 1 6 . 50 3 . 02 15 .80 4 , 01 40 . 16 
34 29,10 3 . 00 14 . 26 2 . 52 15 , 16 3 , 73 41 . 48 
35 29 , 05 2 . 8 5  5.84 0 . 98 21 . 52 5 , 04 4 3 . 59 
36 31 . 42 3 , 11 11 . 64 1 . 98 13.83 3 . 27 43.11 
37 36 , 2 3 , 23 4 . 36 0 . 67 11.60 2 . 48 47 . 82 
38 18.54 2.05 23 . 94 4.55 18 . 86 4.98 38 . 66 
39 13.66 1 . 19 22 . 92 3 . 44 14.4 5  3 , 01 48 . 98 
40 5 . 48 0 . 3 8  2 2 . 78 2 . 70  9 . 63 1.58 62 . 10 
41  2 . 41  0 , 14 20 . 44 2 . 02 2 , 93 0 , 40  74.22 
42 26 , 63 2 , 99 20 . 08 3 . 88 15 . 23 4 . 08 38 . 06 
43 25,04 2 . 7 9  21 . 24 4.06 15 . 33 4 . 08 38 , 39 
44 2 5 , 05 2,7 5 21 . 00 3 . 96 15 . 04 3 . 94 38 . 91 
45  28 , 67 3 , 07 16 . 34 3 . 01 15 . 07 3 , 85 3 9 , 92 
4 6  29 , 29 3 , 10 15 . 60 2 . 84 14 . 71 3 , 7 2  40 . 40  
4 7  27 , 3 5 2 ,88 18 . 92 3 . 42 13 . 09 3 , 29 40 . 63 
4 8  27 . 34 2 .8 6  19 . 22 3 . 4 5 12 . 515  3 . 12 40 . 9 0  
4 9  27 ,82 2 ,88 17 . 58 3 . 13 13 , 38 3 . 31 41 . 22 
50 30 , 78 3 , 10 13.87 2 . 40 12 . 92 3 , 11 42 .43  
51  27 , 4 9  2 . 64 17 . 43  2 . 87  10 , 51 2 , 4 0  44 . 57 
52  33.02 3 , 20 11 . 21 1.87 11 . 74 2 , 72 44 . 03 
53 33,00 3 , 16 11 . 65 1 . 92  10 , 69 2 , 44 44 . 65 



Potass i u m  Dihydrogenphosphate 

COMPONENTS : 
( 1 ) Potassium d ihydrogenphosphate ;  KH2Po4 ; 

( 7 7 78-7 7-0 ) 
(2) Potassium chloride ; KCl ; ( 7 747-40-7 ) 
(3 ) Ammonium dihydrogenphosphat e ;  NH4Hlo4 ; 

( 7 722-7 6-1) 
(4)  Ammonium chloride ; NH6Cl ; ( 12125-02-9 ) 
( 5) Water ;  H20 ; ( 7 732-18-5 ) 

VARIABLES :  

Temperature. Equimolar mixtures of KCl + 
NH4H2Po4 or NH4c1  and KH2Po4 are used , 

EXPERIMENTAL VALUES : 

1 
2 
3 
4 
5 
6 

20 
25 
40 
60 
7 5 
80 

0 . 60 
0 . 1 0  
1 . 00  
1.50 
2 . 20 
2 . 50 

4 . 7 7  
4 . 7 6 
4 . 49 
4.36 
4 . 3 6 
4 . 23 

2 . 18 
2 . 18 
2 .31  
2 . 44 
2 .82 
2.95 

3 .19 
3 . 28 
3 .18 
3 . 42 
3.74 
3 . 78 

ORIGINAL MEASUREMENTS : 

Iovi , A . ;  llaiduc ,  C . 

Rev .  Roum. Clum • .!21!., 1 6 ,  1743-7 . 

PREPARED BY :  

J , Eysseltova 

0 . 60 
0 . 7 0 
1 . 00 
1 . 50 
2 . 20 
2 . 50  

4 . 7 7  
4 . 72 
4 . 3 9 
4 .36  
4.26 
4 . 22 

2 . 18 
2 . 18 
2 .31 
2 . 44 
2 .82 
2 . 95 

3 .19 1 . 1585 
3 . 24 1.1640 
3 . 08 1 . 1690 
3 . 42 1.1880  
3 . 64 1 . 2360 
3. 77 1 .247 9 

The comp iler has recalculated these values as follows: 

H/04 chloride po tass ium ammonium 
Nr mass% mol/kg mass% mol/ kg mass% mol/kg mass% mol/kg 

l (A , B) 5.02 0 . 76 14.60 6 . 04 7 , 3 5 2 . 7 6 4.'35 4 . 03 
2(A) 5.83 0 .89 14 . 50 6 . 07 7 . 32 2 . 78 5 , 07 4 . 18 
2 (B) 5 . 83 0 . 89  14 . 38 6 . 01 7.32 2.7 7  5 . 01 4.11 
3 (A) 8 . 29 1 . 30 13 . 62 5 . 86 7 . 72 3.01 4.8 9 4 . 14 
3 (8 )  8 . 29 1 . 29 13 . 32 5 . 69 7 . 72 2 . 99  4.74 3 . 99 
4 (A , B ) 12 . 24 2 . 05 13 . 01 5.9 6 8 . 03 3 . 33 5 . 18 4 . 67 
S (A) 17 . 26 3 . 18 12 . 51 6 .31 8 . 92 4 . 08 5 . 44 5 . 40 
S { B )  17.26 3 . 16 12 .22 6 . 12 8 . 92 4 . 05 5 . 30 5 . 22 
6 (A) 19 . 43 3 . 72 12 , 02 , 6 . 29 9 . 24 4 . 3 9 5 . 45 5 . 61 
6 (B ) 19.43 3 . 71 11 . 99 6 . 27 9.24 4 .38 5.43 s.s9 

(continued next 

AUXILIARY INFORMATION 

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

The samples were equilibrated by st irring No informat ion is g iven . 
for 10 hours in a thermostat . The potassiun 
con tent was determined with the use of a 
type C Zeiss J ena Mod el III flame photo-
meter and grav imetrically as KC104 , 
phosphate ion was determined by a complexi-
metric titrat ion wi th MgC12 using 
Eriochrome Black T as ind icator (1) ,  
chloride was determined by potentiometric 
titrat ion with AgN03 , and NH3 was 
determined by the Kj eldahl method . 

ESTIMATED ERROR : 

No informat ion is g iven . 

REFERENCES : 

page) 
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1 . Li teanu , C .  Clvi.m-i..e AnaU.tlca Cant.i
ta..t.i.va, Ed . d idactica si pedagog ics , 
Bucures ti , 19 64 ,  p . 508. 



268 Potassiu m  Dihyd rogenphosphate 

COMPONENTS : 
( 1 )  Potassium d ihydrogenphosphate ; KH2Po4 ; 

[ 7 7 78-7 7-0 ]  

ORIGINAL MEASUREMENTS : 

lov i ,  A . ; Ha iduc , c . 
( 2 )  Potassium chloride; KCl ;  [ 7 747-40-7 ] 
(3 )  Ammonium d ihydrogenphosphate ;  NH4H2Po4 : 

[ 7 722-76-1 ]  

Rev . Rown.  Clum. 12.Zl, 7 6 1 17 43-7 . 

(4) Ammonium chloride ; NH4Cl ; [ 12125-02-9 ] 
( 5) Water ; H20 ; [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d :  

+ + 1 1 - -
Molar solubility in equimolar mixtures in the K , NH4 Cl ,  H2Po4-H20 sys tem . 

The following concentrat ions are expressed as : mol / 100 mol of solute  

Nr Hlo; chloride po tass ium anunonium wa ter 

l (A, B} 11 . 17 88 .83 40 . 64 59 . 3 6 818 
2 (A} 12 , 78 87 . 22  39 . 94 60 . 06 7 98 
2 (B) 1 2.89 87 . 19 40 . 26 59 . 7 4 807 
3 (A} 18 . 15 81 . 8 5 42 .83 57 . 17  804 
3 (B)  18 . 48 81 . 52 42 . 78 57 . 22  7 9 6 
4 (A , B) 2 5 , 59 74 . 41 41 . 62 58 . 38 694 
5 (A) 33 , 50 6 6 . 50 43 . 03 56 . 9 7 586 
5 (B) 34 . 05 6 5 . 95 43 . 68 56 . 32 599 
6 (A) 3 7 . 16 62 . 84 43 . 9 0 56 . 10 556  
6 (B) 3 7 . 17  62 . 83 43 . 93 56 . 07 557 



Potassiu m  Dihydrogenphosphate 269 

COMPONENTS : 
( 1 ) Potassium oxide ; K20 ; [ 12136-45-7 ] 
( 2 ) Ammonia ; NH3 ; [ 766ij-42- 7 ]  
(3 ) Phosphoric ac id ; H3Po4 ; [ 7 664-38-2] 
( 4 ) Diphosphoric acid : H4P2o7 ; [ 2466-09-3] 
(5 ) Water ; H20 ; [ 7 732-18-5 ] 

VARIABLES: 

Composi t ion at 298 K , 

EXPERIMENTAL VALUES :  

ORIGINAL MEASUREMENTS : 

Frazier , A .W . ;  Dillard , E . F. ;  Thrasher , R . D . ; 
Waerstad , K , R ,  

J . Ag� .  Food Chem.  19 7 3 , 2 1 , 700-4 

PREPARED BY: 

J , Eysseltova 

Solubi lity in the NH3-K2o-H3Po4-H4P2o7-H20 system at 25 • c .  

total 

Soln . (NH4 ) 20 K20 P205 
no . pH mass% mass%  mass% 

1 7 . 18 12 . 4  14.9 34 . 0 
2 6 . 65 16 . 1 8 . 9  36 . 9  
3 6 . 30 19 . 6  5 . 5 40 . 1  
4 6.00 18 . 7  5 . 7 39 . 0  
5 5 . 9 3 18 . 5  6 . 5  4 0.3 
6 5 , 88 18 , 8 5 , 0  4 1 . 2  
7 5 . 28 16 . 9  5 . 5  42 . 3 
8 5 . 18 16 . 6  6 . 8  42 . 6  
9 5 . 10 17 . 3 5.4 42 . 6  

10  6 . 95 11 . 2  16 . 5 34 . 5  
11 6 . 30 15.7 9 . 7  37.7 
12 6 . 13 16 . 9  8 . 0  38 . 9  
13  4 . 55 9 . 8  1 3 . 5  39 . 9  
14 5 . 08 9 , 9  14.3 40 . 7  
15 4 . 95 13 . 5  16 . 3  4 1 . 2  
16  5 , 18 11.1 1 7 , 9  39 , 2  
1 7 6 . 10 8 . 5  22 . 7  3 3 . 6  
18 7 . 40 3 . 6  27 . 4  32 . 8  
19  6 . 95 3.1 27 . 4  34 . 0  
20 6 . 49 2 . 7  27 . 7  36 . 0 
21 6 . 23 3 . 3  26 . 3  36 . 1  
22 5 . 45 7.3 16 . 9  38 . 7  

AUXILIARY 

METHOD /APPARATUS /PROCEDURE: 

For each mixture the pH was adjusted to a 
selec ted value , The most acid ic solutions 
were prepared by the use of a cat ion ex-
change resin . The mixtures were equili-
brated in a water bath for 4 weeks . 

AMO-S 

or tho 
P205 pyro P2o5 sol id a 
mass% % of  total phases 

14 , 2  5 8  A , C , L 
13 . 0 65  A , C , L  
13 . 5 6 6  A , B , C , L 
12 . 3  68 B , C , L  
18 . 0 55 B , C , L ,M 
16 , 3  60  B , C ,M 
9 . 6  7 7  B , C ,M 
9 , 1  7 9  B , C , E ,M 
8 . 6  80  B , E , M  

1 7 . 5  4 9  C , L ,M 
1 7.8 5 3  C , L ,M 
1 7 . 9 54  C , L ,M 
6 . 8  8 3  D , E ,M 
5 . 8 8 6  D , E ,M  
4 . 8  88  C ,M 
4 . 7  8 8  C , M 

10 . 0  70 C ,M 
10 . 1  69  C , J ,M 
4 . 2  7 9  C , J , M  
5 . 0  86 C , G , J ,M 
5 . 8  84 C , G ,M 
5 . 8  85 C , G ,M  

(continued next page ) 

INFORMATION 

SOURCE AND PURITY OF MATERIALS : 

Reagent grade KHlo4 , NHft11l04 , KOH , 
NH

fi

OH were used . The K2 2 207 and 
(N 4 )3P207 • H2o were recrystallized , 

ESTIMATED ERROR: 

No information is given . 

REFERENCES : 

and 



270 Potass ium D ihyd rog enphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

( 1 ) 
( 2 ) 
(3 ) 
( 4 )  
(5 ) 

Potassium oxide ;  K20 ; ( 12 136-45-7 ) 
Ammonia ; NH3 ; [ 766q-42-7 )  
Phosphoric acid ;  H3Po4 ; [ 7664-38-2 ]  
Diphosphoric acid ;  H4Pz07 ; [ 2466-09-3)  
Water ; H20 ; ( 7 7 32-18-5 ]  

Fraz ier , A.W . ; Dillard , E . F . ; Thrasher , R . D . ; 
Waerstad ,  K,R , 

J .  Agn . Food Chem . 197 3 ,  2 1 , 700-4 

EXPERIMENTAL VALUES cont ' d : 

total or tho 
Soln (NH4 ) 2o K2o P20

5 P20
5 

pyre P2o5 solid a no .  pH mass% mass% mass% mass%  % o f total phases 
23 5 . 11 9 , 3 16 . 2 40 , 1 1 .  7 88 C , G , M  
24 5 . 10 9 , 9  15 , 9  41.0 6 , 7 84 C , F , G , M  
25 4 , 75 8 . 5 12 . 4 39 , 9  4 . 9  88 F , G ,M 
26 4 . 0 --- 6 . 9  10 . 2  10 . 2  0 M 
27 6 . 1  --- 17 . 7 18 . 1 18 . 1  0 M 
28 7 , 9  --- 35 . 0  29 . 2  29,2 0 M , N  
29 10 . 1 --- 34 . 1  25 . 2 25 . 2  0 N . 

aThe solid phases are : A = (NH4 ) 4P2o7 ; B = (NH4 ) 3HP2o7
• H20 ; C = (NH4 , K) 3HP2o7 · H20 , 

mole rat io N/P 1 . 0  to 2 . 8 ;  D = (NH4 ) 2H2P2o7 ; E = (NH4 , K) 2H2P2o7 , mole ratio  N/P  

is 1 , 9  to 3 . 0 ;  F = (NH4 , K) 2H2P2o7 • 0 , 5H2o , mole ra tio N/P is 0 . 6 1 to  0 . 74 ; 

G = K2H2P2o7 ; J = K3HP2o7 · 3H20 ; L = (NH4 ) 2HP04 ; M = (NH4 , K) H2Po4 ; N = K2HP04 · 3H2 0 . 

COMMENT : The "mole ratio  N/P" is probab ly a typographical error and should be  
"mole ratio N/K"--compiler . 

The compiler has recalculated the above values  to give the following . 

Soln (NH4 ) 2o K20 total  P2o5 ortho P2o5 
no mol/kg mol/kg mol/kg mol/kg 

1 6 . 15 4 . 09 6 . 19  2 . 58 
2 8 . 11 2 . 48 6 . 82 2 . 40 
3 10 . 82 1 . 68 8 . 12 2 . 7 3 
4 9 , 81 1 . 65 7 . 5 1 2 . 37 
5 10 . 24 1 . 99 8 . 18 3 . 65 
6 10 , 32  1 . 52 8 . 29 3 . 28 
7 9 . 20 1 . 65 8 . 44 1 . 92  
8 9 , 38 2 . 12 8 . 83 1 . 89 
9 9 . 58 1 . 65 8 . 65 1 .  75 

10 5 . 6 9 4 . 63 6 . 4 3 3 . 26 
11  8 . 17 2 . 79 7 . 20 3.40 
12 8 . 98 2 . 35 7 . 5 7 3 . 48 
13 5 . 11 3 . 8 9  7 . 64 1 . 30 
14 5 . 42 4 . 32 8 . 1 7 1 . 16 
15 8 . 94 5 . 9 7 10 . 01 1 . 1 7 
16 6 . 70  5 . 98  8 . 68 1 . 04 
17  4 . 64  6 . 85 6 . 72 2 . 00 
18 1 . 9 1 8 . 04 6 . 38 1 . 9 7 
19 1 . 68 8 . 19 6 . 75  0 . 83  
20 1 . 54 8 . 75 7 . 55 1 . 05 
21  1 . 85 8 . 14 7 . 41 1 . 19 
22 3 . 78 4 . 84 7 . 35 1 . 10 
23  5 . 19 5 . 00 8 . 2 1 0 . 35 
24 5 , 7 3 5 . 08 8 .  70  1 . 4 2 
25 4 , 16 3 . 36 7 . 17 0 . 88 
26 ---- 0 . 88 0 . 87  0 . 87 
2 7 ---- 2 . 93 1 . 9 7  1 . 9 7 
28 ---- 10 . 38 5 . 74 5 . 74 
2 9  ---- 9 . 64 4 . 09 4 . 09 



Potassium Dihydrogenphosphate 

COMPONENTS: ORIGINAL MEASUREMENTS: 
( 1 )  Potassium dihydrogenphosphate ; KH2Po4 ; 

[ 7 7 78-77-0 ) 
(2) Potassium chloride ;  KCl; [ 7447-40-7 ] 
(3) Calcium d ihydrogenphosphate ; Ca(H2Po4 ) 2 ; 

[ 10103-46- 5 )  

T imoshenko , Yu . M . ; G ilyazova , G . N .  

Z h .  Neo�g . Kh.Am . � .  2 6 ,  1104-6 , 

( 4 )  Calcium chloride ;  CaC12 [ 10043 -5274) 
( 5) Wa ter ; H20 ; [ 7 732-18-5]  

VARIABLES :  

Composition at 25 ° C, 

EXPERIMENTAL VALUES : 

PREPARED BY : 

J , Eyss eltova 

Composit ion of saturated solut ions at 25 ° C .  

Ca(H/04 ) 2 CaC12 KHl04 KCl mol/100 mol 
d -3 Ca2+ g cm n /cP mass% mass% mass% mass% 2Hl0� 

1 , 1594  1 . 374 1 . 14 ---- 19 . 94 ---- 6 . 21 100 
1 . 1672 1 . 118 1 . 21 ---- 12 . 7 8  8 . 61 4 . 69 47 . 43 
1 . 1781  0 . 983 1 . 2 6 ---- 4 . 3 0  22 . 8 9  3 . 09 9 . 04 
1 .1874  0 . 9 01 1 . 22 ---- ----- 26 . 01 2 . 8 9  2 . 95 
1 . 3805 7 . 083 1 . 23 19 . 08 ----- 16 . 17 62 . 04 1 . 82 
1 . 447 3 9 , 2 56  1 . 14 44 . 97 ----- ----- 100 1 . 18 
1 . 47 30  1 0 . 91 1 . 21 43 . 50 ----- 3 . 82 93 , 86 1 . 23 

solute 

H20 

5609 
3 911 
22 73  
2248 
1236 

7 2 9  
684 

COMMENT: The authors emphasize that in the Ca (lll04 ) 2-KHl04-Hl and 

Ca (H2Po4 ) 2-cacl2-H2o sys tems the solub il ity of each salt 

component is not influenc ed appreciably by the presenc e of  

the o ther one . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS : 
The solutions were equilibrated with excess  
solid phase for 3-7  days , Viscosity was No information is given . 
measured with an Ostwald viscometer . The 
density was measured with a pycnometer . 
The chloride cont ent was determined by the 
Volhard method , the H2Po4 content was de-
termined alkalimetrically after ion exchange , 
calcium content was determined by a 
compleximetric titration . Where the amount 
of phosphate ion was small , it was d e-
termined gravimetrically as ammonium 
phosphomolybdate . 

ESTIMATED ERROR: 

No information is g iven . 

REFERENCES : 

solid
4 phase 

A +  B 
I t  

A + B + C 
A + C 

I t  

A +  D 
A +  C + D 

27 1 



r 272 Potassi u m  Dihyd rogenphosphate 

COMPONENTS : 

(1) Po tassium d ihydrogenphosphate ; KH2Po4 ; 
[ 7 7 78-77-0]  

( 2) Formamide ; CH3No ; [ 7 5-12-7 ) 

(3) Water ; H2o ;  [ 7 732-18-5 ]  

VARIABLES: 

Composition at 25 ° C .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS :  

Becker , B .  

J .  Chem . Eng . Va.ta. 1969 , 1 4 ,  431-2 . 

PREPARED BY : 

J ,  Eysseltova 

Solub ility in the KH2P04-HCONH2 -H20 system at 25 ° C .  

Initial composition (mass%) saturated solution (mass%) 

KHlo4 HCONH2 1120 KHlo4 HCONll2 1120 

40 . 7 7 . 6  51. 7 15 . 2  10 . 9  73 . 9  
2 9 . 8  2 0 . 3  49 . 9  10 . 3  2 5 . 6  64 .1  
32.9 33 . 6  33 . 5  5 . 8 46 , 5  44 . 7  
28 . 6  43 . 0  28.4 3 , 9  58 . 4  37 . 7 
32 , 2  49 , 5  18 . 3  2 . 7  71.0 26 .3 
29 . 6  59 . 7  10 . 7  1 . 6  82 , 7  15 . 7  

1 . 6  85 . 1  13 ,3  
20 . 0  74 . 0  6 , 0  0 . 9  91 . 4  7 . 5 

1 . 0  9 5 . 1  3 . 9  
4 0  6 0  0 1 . 0  99 , 0  0 

The only solid phase in equilibr ium with the above saturated 
solut ions was KH2Po4 • 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

Excess salt was add ed to aqueous formamide , 
the mixture was shaken vigorously for at 
least 24 hours and then filtered through a 
fritted glass filter . The nitrogen content 
was determined by the Kj eldahl method , 
potassium was determined by the P errin 
method and phosphorus was determined 
gravimetr ically by the quinoline molybdate 
method . 

SOURCE AND PURITY OF MATERIALS : 

Fresh reagent grade salts were used without 
further pur ification . Matheson , Coleman , 
Bell 99% formamide was used without 
fur ther purif icat ion . It had a m . p .  of 
2 . 5  ± 0 . 1° C in good agreement with the 
literature value (1) , 

ESTIMATED ERROR: 

No information is given . 

REFERENCES :  

1 .  Smith, G . F .  J ,  Chem . Soc .  1931 , 352 7 . 



Potassium Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Filipescu , L . ( 1 )  Potassium d ihydrogenphosphate; KH2Po4 ; 
[ 7 7 78-77-0 ]  Rev Ch.im. ( Buchati.e.l>t ) .!21!., 2 2 ,  533-40 ,  

( 2 )  Ethansmine, N , N ,diethylphosphate 1 : 1 
(triethylamine phosphate) ; C6H15N04P ;  
[ 10138-93- 9 ]  

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

VARIABLES : 

Temperature and composition , 

EXPERIMENTAL VALUES : 

t; •c . 
20  
20 
20  
20 
20 
20  
40  
40  
40  
40  
40  
60  
60  
60  
60  
60  
80  
80  
80  

Solub ility isotherms in 

K
+ 

b 
(C2H 5)

b3N 
d -3 g cm concn concn 

1 . 1 18 
1 . 144  
1 . 205 

1 . 1311 
1 . 229 
1 .181  

1 . 138 

1 . 221 
1 . 197  

0 , 1124 0 . 04 17 
0 . 0 765 0 . 0896  
0 . 0602 0 . 1839  
0 . 0664 0 . 3391 
0.07 98 0 . 5540 
0 , 3719 3 . 4538 
0 . 1623 0 , 0746 
0 . 1045 0 , 24 27 
0 , 1026  0 ,3534 
0 . 1096  0 . 4039  
0 . 67 78 4 . 612 7  
0 . 2 559 0 . 07 6 2  
0 . 2415  0 . 0894 
0 , 1800 0 , 2251 
0 . 2434 1 ,127 1 
0 . 9418 5 , 6949 
0 . 3778 0 , 0963 
0 , 3 3 61 0 .1694 
0 . 2459 0 . 5914 

PREPARED BY : 

J , Eysseltova 

the KH2Po4- ( (c2H5) 3N ) H3Po4-H2o system . 
a a u2o KH/04 (C2H5) 3NH3Po4 

Mc mass% mol/kg mass% mol/kg 

1201 . 1  4 . 49 1 . 12 7 . 32  0 . 41 
1113 . 9  2 .8 6  0 . 7 6  14.7 1 0 .8 9  

7 58 . 0  1 . 95 0 . 60 2 6 . 28 1 .83 
4 56 . 6  1 , 7 6  0 . 6 6  39 . 60 3 .39  
292 . 1  1.69 0 .7 9  51.57 5 . 54 
48 . 4  2.00 3 . 7 1  85 .48 34 . 53 

781 . 1  6 , 02 1 , 6 2  12 .15 0 . 74 
533 ,3 3 . 09 1 . 04 3 1 . 58 2 , 42 
406 . 9  2 . 65 1 . 02 40 , 21  3 . 53 
3 60.6 2 . 68 1 . 09 43 . 3 9  4 . 03 
3 5 . 0  2 . 9 2  6.7 7 87 . 54 4 6 . 12 

557.5 9.15 2 . 5 5  1 1 . 97 0 . 7 6  
559 . 5  8 . 50 2 . 4 1  13 .83  0 ,8 9  
457 . 0  5.33 1 .8 0  2 9 , 3 0  2 , 25  
135 . 1  3 . 29  2 , 43 6 6.90 11 , 27 
27 , 9 3 . 3 4  9 . 41 88.82 5 6 . 94 

3 90 . 5  12 , 57 3 . 77 14 . 07 0 . 9 6  
3 6 6 . 3 10 . 23 3 . 3 6  22 . 64 1 . 69 
2 2 1 . 2  4 .87  2 . 45  51 . 45 5 . 91 

a 
bThese values were calculated by the compiler . 

CThe concentration unit is : equiv/100 g water . 
dThe concentration unit is : mol/ 100 equiv of solute. 

The solid phases are: A •  KH2Po4 ; B • ( (C2H5) 3) NH3Po4 • 

AUXILIARY INFORMATION 

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

solidd 
phase 

A 
I I  

I I  

I I  

I I 

A + B 
A 
I I  

I I 

I I  

A +  B 
A 
I I  

I I  

I I 

A + B 
A " 
I I  

The samples were equilibrated isothermally 
by stirr ing for 5 hours with a stream of 
inert gas . The potassium content was 
determined with a flame photometer , the 
(C2H5)

3 
NH+ content was determined by the 

Kj eldafil method. 

The KH2Po4 was recrystallized 3 times 
before use.  The triethylamine phosphate 
was synthesized from phosphoric acid and 
triethylamine . 

ESTIMATED ERROR: 

273 

The temperature was controlled to within ± 
0 , 05° C at 20 and 4 0 ° C and to within ± 0 , 1° C 
at 60 and 80°C . 

REFERENCES : 



274 Potass ium Dihyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS: 
(1) Po tassium d ihydrogenphosphate ;  KH2Po4 ; Bergman , A . G . ; Gladkovskaya , A . A . ; 

( 7 778-77-0 )  Galushkina , R . A .  

(2) Ammonium d ihydrogenphosphate ; NH4H2Po4 ; Zh .  Neang . Kh,bn . 1973 , 1 8 , 1978-80 . 
( 7 722-7 6-1 )  

(3 ) Urea ; CH4N20 ;  ( 57 -13-6 ) 

(4) Water ; u2o ;  ( 7 732-18-5 ) 
VARIABLES : PREPARED BY : 

Temperature and composi tion . J . Eysseltova 

EXPERIMENTAL VALUES : 

Four sections through the system were invest igated . The sect ions arc : 

No . 
No . 
No . 
No . 

1 (45 . 81% NH4H2Po4 + 54 . 19% KH2Po4) - ur ea - water 
2 ( 71 . 7 2% NH4H2Po4 + 28 . 28% KH2Po4) - urea - wat er 
3 ( 65 . 7 0% NH4H2P04 + 34 . 3 0% urea) - KH2Po4 - H20 
4 (85 . 18% NH4H2Po4 + 14 . 82% urea) - KH2Po4 - H20 

Solub il ity data for saturated solu t ions in the urea-NH4H2Po4-KH2Po4-u2o syst em . 

sect  
no 

1 

2 

3 

urea 

mass% mol /kga 

1 . 80 0 . 38 
1 . 50 0 . 30 

12 . 60 2 .84 
40 . 00 13 . 48 
32 . 80  3 . 41 
28.40 a . so 

1 . 20 0 . 28 
1 . 40  0 . 29 

24 . 50 6 . 7 6 
3 2 . 00 9 . 68 
41 . 00 12 . 88 
24 . 60 6 . 7 2 

11. 73 3 . 1 7  
6 . 52 1 . 45 

NH4H/04 
mass% mol/kga 

9 . 34 1 . 04 
8 . 06 0 . 86 
6 . 23 o .  7 3  
4 . 86 0 . 8 5  
4 . 20 0 . 62 
8 . 98 1 . 40 

21 . 30 2 . 67 
14 . 34 1 . 58 
10 . 90 1 . 57 

9 , 32 1 . 47  
8 . 65 1 . 41 

10 . 40 1 . 48 

22 . 47 3 . 17 
12 . 48 1 .45 

Kll/04 Hi° 
mass% mol/ kga mass% t/ ° C 

11 . 06 1 . 04 7 7 . 80 +6 . 4  
9 . 54 0 .86 80 . 90  -4 . 1 
7.37  0 . 73 7 3 . 8 -8.0 
5 . 7 4 a . a s  49.4 +8 . 0  
5 . 00 0 . 63 58 . 00 -6 . 0  

10 . 62 1 . 4 0  55 . 60 -18 . 0  

8 . 40 0 . 89 69 . 10 + 19 . 4  
5 . 66 0 . 52 78 . 60 -5 . 5  
4 . 30  0 . 52 60 . 3 0  -8.8 
3 . 68 0 . 49 s s . oo -7 . 0  
3 . 3 5  0 . 4 6 53 . 00 +9 . 6 
4 . 10 0 . 49 60 . 90 -16 . 00 

4 . 20 a . so 61 . 60 +2 6 . S  
6 . 50 0 . 64 74 . 50 -8 . 0  

solid b phases 

A + B + C 
A + B + D 
B + C + D 
C + F + G 
C + E + F 
C + D + E 

A + B + C 
A + B + D 
B + C + E 
C + E + F 
C + F + G 
B + D + E 

A + B + C 
A + B + D 

(cont inued next page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A v isual polythcrmic method was used ( 1 ) . 
Sol id carbon dioxide was used as the 
cooling agent . 

SOURCE AND PURITY OF MATERIALS : 

Chemically pure salts and b id ist illed 
water were used . 

ESTIMATED ERROR: 

No information is g iven .  

REFERENCES : 

1 . Bergman , A . G . ; Luzhnaya , N . P .  Fiziko 
KMnichu �e 0Movy I zu.chen.cy a i 
I-6po.e ' zovan,iy a SoRy.a.nykh Mutonozh
den,iy Kh.eo�--6uJ'�atnogo Tipa, Moscow ,  
IAN SSSR , 1951 .  



Potassi um Dihyd rogenphosphate 

COMPONENTS: 

(1 )  Potassium dihydrogenphosphate ; KH2Po4 ; 
[ 77 78-77-0]  

ORIGINAL MEASUREMENTS : 

Bergman , A.G. ; Gladkovskaya , A , A , ; 
Galushkina , R , A ,  

275 

(2) Ammonium dihydrogenphosphate ;  
[ 7 722-76-1 ] 

NH4H2P04 Z h .  Neo�g .  Kh.im . 1973 , 1 8 , 1978-8 0 . 

( 3 ) Urea ; CH4N20 ; ( 57-13-6 ) 

(4) Water ;  H2o ; ( 7 7 32-18-5 ) 

EXPERIMENTAL VALUES cont ' d :  

Four sect ions through the sys tem were invest igated . The sec tions are : 

No . 
No . 
No . 
No . 

1 (45.8 1% NH4Hlo4 + 54 . 19% KH/04 ) - ur ea - water 
2 ( 7 1 . 72% Nl\H/04 + 28 . 28� KH2Po4) - urea - water 
3 ( 65 . 70% NH4H2Po4 + 34 . 3 0% urea) - KH2Po4 - H20 
4 (85 . 18% NH4Hlo4 + 14 . 82% urea) - Klll04 - H20 

Solub ility data for  saturated solutions in the urea-NH4H2Po4-KH2Po4-H20 system. 

s ect urea NH4Hlo4 KH/04 H2o 

no mass% mol /kga mass% mol/ kga mass% mol/kl mass% t/ 0c 

4 4 . 30  10.52 24 . 7 0  3 . 15 3 . 00 0 . 3 2  68 . 00 +17 . 0  
2 , 7 0 5 . 22 15 . 7 0 1 . 74 3 . 50 0 , 3 2 78 . 10 -5.2 

a The mol/kg u2o values were calculated by the comp iler . 

The sol id phases  are : A =  a-NH4Hl04 ; B = (a-NH4 ,K)H/04 ; C = ( 8-NH4 , K) H/04 ; 

D = ice ;  E = a-urea ; F = 6-urea ; G = y-urea, 

solid b phas es 

A + B + C 
A + B + D 



276 Potass ium D ihydrogenphosphate 

COMPONENTS : 

( 1 )  Potassium d ihydrogenphosphate ; KH2Po4 ; 
[ 7 7 78-7 7 -0 ]  

( 2 )  Formamide ; CH3NO ; [ 7 5-12-7 ] 

( 3 )  Water ;  H2o ; [ 7 732-18-5 ] 

VARIABLES : 

Temperature and composit ion .  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Beglov ,  B . M . ; Tukhtaev ,  S . ; Yugai ,  M . R .  

Z h . Neo�g. Kfum . 1980 , 2 5 ,  2283-5. 

PREPARED BY : 

J .  Eysseltova 

Solut ions coexist ing wi th two or three solid phases . 

composit ion (mass% ) 

HCONH2 

0 
11 . 0 
18 . 4  
37 . 7 
57.8 
65 . 4  
64 . 2 
68 . 1 
88 . 9 
94 . 4  
9 5 .  7 
98 .8  

KH/04 

11. 5 
8.9 
8 . 0  
5 . 7 
3 . 6  
0 
3.1 
2.7 
1 . 0  
1 . 1 
1 . 1  
1 . 2 

H2o 

88 . 5 
80 . 1  
7 3 . 6  
5 6 . 6  
38.6 
34 . 6 
3 2 . 7 
29.2 
10 . 1  

4 . 5 
3 . 2 
0 

t/ • c . 

-2 . 5  
-7 . 6  

-11 . 5  
-25.0 
-43 . 5  
-4 5 . 5  
-51 . 2 
-44 . 5 
-1 5.0 

-8 . 5  
-6.3 
-2 . o 

solid phases 

" 
" 
" 

ice + formamide 
ic e  + formamide + KH/0 4 KH/04 � fo rmamid e 

" 
" 
" 

Solubility isotherms in the temperature range of -40 to 50 ° C are given only in 
graphical form . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

A visual polythermic method was used ( 1 )  
bu t  no  d etails are g iven .  

SOURCE AN D  PURITY OF MATERIALS : 

Chemically pur e KH2Po4 was  recrystallized 
before  use . Pure formamid e was dehydrated 
and dist illed und er vacuum at 80-82° C. 

ESTIMATED ERROR: 

No details are g iven . 

REFERENCES : 
1 .  Bergman , A . G . ; Luzhnaya , N . P .  Fiziko 

Kfumiche,i, �e O� novy I zucheiu.ya i 
I� pol ' zovaiu.ya Solyanykh Me,i,:t.Mzhdeiu.y 
Khlo.lu.d-Sul ' 6a.:tnog o Tipa, Mosc ow ,  IAN 
SSSR , 1951. 



Potass ium D i hydrogen phosphate 

COMPONENTS: ORIGINAL MEASUREMENTS : 

( 1 )  Potass ium d ihydrog enpho sphate ; KH2Po
4 ; 

( 7778-77-0 ]  
Yugai , M.R . ; Tukhtaev ,  S . ;  Beglov , B .M. 

Uz b . Klum. Zh ,  1981 , 6 ,  1 5-8 , 
( 2 )  Formamid e ; CH

3
NO ;  [ 75-12-7 ]  

( 3) Water ;  H2o ; ( 7732-18-5 )  

VARIABLES: 

Compos ition at 50° C ,  

EXPE RIMENTAL VALUES : 

PREPARED BY: 

J , Eysseltova 

Compos ition o f  saturated solu tions in the KH/04-HCONH
2

-112o system at S0° C .  

HCONH
2 

KH?04 
H

20 

mass% mass% mass% 

0 29 . 42 70.58 
3 . 68 25 . 82 70 . 50 

12 . 80 18.67  68 . 53 
23.59 13.83 81.33 
3 7 .44 10 . 3 1 52 . 25 
51.07 7 . 4 6  41 . 47 
61.35 5.26 33.39 
77 .42 3 . 58 19.00 
91 . 29 2 . 7 3 5. 98 
98. 16 1.84 0 

AUXILIARY INFORMATION 

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

277 

Equil ibr ium was approached isothermally by 
stirring f or 1-2 days . Nitrogen content 
was determined by the Kj eldahl method , 
phosphorus was determined gravimetr ically , 
and potassium was d etermined as the tetra
phenylborate. The compo sition of the solid 
phase was determined by the S chre inemakers '  
method . 

Chemically pur e or analytically pur e 
KH2Po4 was used . The f ormamid e was dried 
and d istilled und er vacuum at 80-82 ° C. 

ESTIMATED ERROR : 

The temperature was contro l l ed to within 
0 . 1 K .  

REFERENCES : 



278 Di potassi u m  Hydrogenphosphate 

COMPONENTS : 
( 1 )  Dipotassium hydrogenphosphate ; K2HP04 ; 

[ 7 758-11-4 ]  

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

CRITICAL EVALUATION : 

EVALUATOR : 

THE BINARY SYSTEM 

J , Eysseltova 
Charles University 

Prague , Czechoslovakia 

May , 1985 

The only study of this system has been made by Ravich (1) , A few other solub ility 
values have been reported as part of a study of a multicomponent system (6 , 7 ) . In both 
these studies the values repor ted are about 1% lower than those reported by Ravich (1) . 
Ravich repor ts the eutectic  of this system to be 36 . 78 mass% (3 . 33 mol/kg ) K2HP04 at 
259 . 8  K ; the transition of the hexahydrate to the trihydrate occurs at 287 . 5 K (solution 
composition is not g iven) ;  and the transition of the trihydrate to the anhydrous salt 
takes place at 319 to 324 K and 71.26 to 72 . 64 mass% K2HP04 . He also observed 
metastable solutions saturated with the hexahydrate and the trihydrate . The regions in 
which the various phases exist are rather narrow , Because of the lack of solubility data 
from other sources , the treatment of data described in chapter 3 could not be used . The 
system has a pronounced tendency to form supersaturated solutions (2-5 ) . 

MULTICOMPONENT SYSTEMS 

Solubility measurements have been reported for several multicomponent systems . 

1 .  The K2HP04-KB02-H2o system. Data have been reported for 298 and 323 K (8 ) , The data 
cannot be evaluated but it should be noted that the values reported for the K2HP04-H20 
system dif fer f rom the values of Ravich ( 1 )  by about +30% . 
2 .  The K2HP04-CO (NH2) 2-H20 system . Two unspecified ternary compounds have been reported 
for this  system (9 ) , A later study of this system (10) gave a more detailed description 
and mentioned K2HP04 and the a- , B- , y- , and o- modifications of urea as solid phases . 
3 .  The K2HP04-K2C03-H20 system . Solubility measurements have been made over the tempera
ture interval of 253 to 35 3  K (11) . Later these same investigators published the 
solubility polytherm of the quaternary system K2HP04-K2C03-CO (NH2 )2-H20 ( 12) . 
4 . The K2HP0

4
-KN03-H2o system . Only the components and their hydrates were found as 

solid phases in this system (13) , 
5 .  The K2HP04-KCl-H

�
O system . Solubility values have been determined at 2 98 , 323 and 

348 K ( 6 ) . The aut ors reported 2KC1 · K2HP04 • 5H2o as a solid phase at 298 K . They also 
emphasized the tendency of all solutions existing in contact with a phosphate-containing 
solid to form supersaturated solutions . 
6 . !he K2HP04- (NH4 ) 2HP04-H20 system . No ternary compounds were observed in this  system 
( 7 , 9 , 14) . In contrast to this , the compound NaNH4HP04 is present in the Na2HP04- (NH4 ) 2 
HP04-H2o system (15 ) . An analogous compound exists in the Na2HP04-K2HP04-H2o system (16) . 
This system is discussed in chapter 5 , 

Data have also been published for the K2HP04-NH4H2P04- (NH4 )2HP04-H20 system (17 ) , 
but the paper contains many uncertainties which make it impossible to discuss and 
evaluate the data . 

References 

1 , Ravich , M . I .  I zv . AN SSSR, Sell. . Kh-im. 1938 , 141 . 
2. Ravich , M.I .  Ka.Uy 1936 , 1 0 ,  33 . 

--

3 . Ravich , M . I .  I zv .  A1i:cicf: Nauk SSSR 1938 , 16 7 . 
4 . Berg , A . G . I zv . Alutd . Nauk SSSR 19�167 . 
5 .  Berg , A . G . I zv . Alutd . Nauk SSSR 1938 , 147 ,  
6 . Mraz . R , ; Srb . V . ; Tichy , S . ; Vosolsobe , J , Chem.  Pkwn. 1976 , 2 6 , 511 .  
7 .  Sokolov ,  S , J ,  Ka.Uy 1937 , 2 , 28 . 
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Dipotassi um Hydrogenphosphate 

COMPONENTS : 
( 1 )  Dipotassium hydrogenphosphate ; K2HPo4 ; 

[ 7 758-11-4 ] 

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

CRITI CAL EVALUATION : (cont ' d ) 

EVALUATOR : 
J ,  Eysseltova 

Charles University 
Prague , Czechoslovakia 

May , 1985 

14 , Bergman, A . G . ; Dzuev , A . D. ;  Opredelnikova ,  L . V . ; Zh, PJU.kt, Kh,lm. 1967 , 4 0 , 1838 . 
15. Platford , R , F , J. Chem . Eng , Va.ta. 197 4 , 7 9 , 166 ,  --

16 . Ravich, M . I . ;  Popova ,  Z . V .  I zv. A�Nauk SSSR,  Seit.  KhAm. 1942 ,  268 . 
17 . Torochestnikov , N . S. ;  Rodionova , T .M. ; Kirsanova , L . D. V1N1T1 1979 ,  2909 , 
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280 Dipotassi um Hyd rogen phosphate 

COMPONENTS :  

(1 ) Dipo tass ium hydrogenphosphat e ;  K2HP04 ; 
( 7 7  58-11-4 ]  

(2) Water ; H20 ; ( 7 7 32-18-5 ] 

VARIABLES :  

Temperature and compos it ion .  

EXPE RIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Ravich, M ,  I , 

I zv . AN SSSR, SeJL , Klum . 193 8 ,  141-6 .  

PREPARED BY :  

J , Eysseltov� 

Compos it ion and crystallization temperatures of  saturated solutions 
in the K2HP04-H2o system . 

K2HP04 
mol/kga 

solid K2HP04 
mol/kga 

solidb :t/ • c . mas s% mo1% phase :ti • c . mass% mo1% phase 

-4 . 2  16 . 78 2 . 04 1 . 16 ice 8 . 2  69 . 09 18 . 7 5  12.83 Ac 

- 6 . 4  23 . 60 3 . 09 1 .  7 7  I I  0 s1 . as 12 . 01 7 . 62 BC 

-9 29 . 61 4.17 2 . 41 I I  10 . 0  59 . 08 12 . 9 6 8 . 28 I I  

-11 . 7 34.10 5.07 2 . 97 I I  1 5 . 0  60 . 16 13 .49 8 . 66 B 
-13 . 5  36 . 78 5 . 67 3 . 33 ice + A 20 . 0 61 . 52 14 .16  9 . 17 t i 

0 46 . 11 8 . 12 4.91 A 25 . 0  62.74 14 . 83 9 . 66 I I  

4 . 95 50 . 12 9 , 40 5 . 7 6 I I  3 0 . 0 64 . 13 15 . 60 10 . 26 I I  

9 , 7  54 . 43 10 . 99 6 . 85 I I  35 65 . 68 16 . 51 10 . 98 t i  

13 . 1 5 57 . 8 9  12 . 44 7 . 89 I I  39 . S  67.54 17 . 68 11 . 94 I I  

14 . 3  ----- ----- ---- A + B 44 69 . 83 19 . 29 13 . 28 t i  

14 . 6 60.82 13 . 82 8 . 91 Ac 46 7 1 . 26 20 .42 14 . 23 t i 

14 . 8 5 71 .  73 14 . 29 9 . 26 I I 51 7 2 . 64 21 . 55 15 . 24 C 
14 . 7  62 . 9 6 14 . 94 9 . 7 5 I I  56 72 . 50 21 . 38 15 .13 t i 

12 .8 65 . 95 16 . 68 11 . 11 t i 63 72 . 7 9 21 . 6 6 15 . 35 t i  

a 
The mol/kg H2o values were calculated by the comp iler . 

b The solid phases are :  A a K2HP04 • 6H20 ; B = K2HP04 ' 3H20 ; C = KHlo4. 

CThis is a metastable solu t ion . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

For the sys tems in which the trihydrate or 
the anhydrous salt was the solid phase ,  the 
solubility was determined by evaporat ing 
the solu tion to dryness .  Wher e the 
hexahydrate was the solid phase ,  a visual 
polythermic method was used . Analyses 
were carr ied out grav imetr ically : K2o was 
determined as KC104 ; P2o5 was determined 
as Mg2P2o7 ; and water was determined by 
weight loss dur ing calc inat ion . 

SOURCE AND PURITY OF MATERIALS :  

The K2HP04 was prepar ed from twice 
r ecrys tall ized KH2Po4 and KOH . 

Analys is : 

found calcd for K2HP04 · 6H20 

K20 33 . 37 33 . 38 

P20 5 25 . 20 25 . 26 

· H20 41.52 41 .46 

ESTIMATED ERROR : 

No informat ion is given . 

REFERENCES :  



Dipotass ium Hydrogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

Sokolov , S . J .  ( 1 )  Dipo tassium hydrogenphosphate ;  K2HPo4 ; 
[ 77 58-11-4 J Ka..liy �. 2 ,  28-32, 

( 2 )  D iammonium hydrogenphosphate ; 
(NH4) 2HP04 ; [ 7 783-28-0] 

( 3) Water ; H20 ;  ( 7 732-18-5 ]  

VARIABLES: 

Composition at o •c . 

EXPE RIMENTAL VALUES : 

PREPARED BY : 

J .  Eysseltov6. 

Solubility in the K2HP04- (NH4) 2HP04-H20 syst em at 

K2HP04 (NH4) 2HP04 H2o 
mass% mol/kg11 mass% mol/kl mass% 
---- ---- 36 . 24 4 , 30 63 . 76 

7 . 94 0 . 7 5 31 . 93 4 , 02 60 . 13 
15 . 66 1.61 28 . 60 3 ,88 55 . 74 
17 . 82 1.86 27.36 3 ,  7 7  54 . 8 2 
2 9 . 34 3.41 2 1 . 39 3 , 28 49 . 2 7 
38 . 35 5 . 02 1 7 .86 3 , 08 43.7 9 
43.74 6.08 15 . 01 2 , 7 5  '1 41 . 25 
48 . 90 7 . 74  14 . 87 3, 10 36 . 23 
48 . 58 7.58 14 . 66 3,01 36.76 
48 . 52  6 . 61 9 . 35 1 . 68 42 . 12 
48 . 14 6 . 05 6 . 22  1 . 03 45 . 64 
47 . 64 5.72  4 . 59 0 . 7 2  47.7 7  
45.72 4 . 83  ----- ---- 54 . 28 

�he mol/kg H2o values were calculated by the compiler . 

b The solid phases ar e : A a (NH4) 2HP04 ; B = K2HP04 •6H2o .  

AUXILIARY INFORMATION 

o•c . 
sol idb phase 

A " 
" 
" 
I I  

I I  

" 
A + B 

I I  

I I  

" 
I I  

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

The mixtures were equilibrated isothermally 
for several days . The P2o5 content was 
det ermined gravimetr ically as Mg2P 207 , 
potassium was determined gravimetrically as 
KC104 , and nitrogen was determined by the 
Kj eldahl method . 

Purified , commercial materials were used , 
but no details are g iven .  

ESTIMATED ERROR : 

No information is given. 

REFERENCES : 
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282 Di potassi u m  Hyd rogen ph osphate 

COMPONENTS : 

( 1 )  Dipo tass ium dhydrogenphosphate ;  K2HP04 ; 
[ 7 7 58-11-4 ) 

(2) Diammonium hydrogenphosphate ; 
(NH4) 2HP04 ; [ 7 783-28-0 ] 

( 3 )  Water ; H20 ;  [ 7 7 32-18-5 ) 

VARIABLES : 

Temperature and composit ion . 

EXPE RIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

1 . Bergman , A . G . ; Dzuev ,  A,D , Uch.  Zap . 
Kabardbio -Ba.llwlt . Un..lv . Sell.• Se L Kho z . , 
Klum . -Biol. 1 9 66 ,  2 9 ,  40-4 .  

2 .  Bergman , A . G . ; Dzuev , A . D . ; Opredelnikova 
L . V .  Z it . PJukl . Klum . 1 9 67 , 4 0 ,  
1838-41 . --

PREPARED BY : 

J .  Eysseltova 

Composit ion and crys tal lizat ion t emperatur e of invar iant po ints 
in the K2HPo4- (NH4) 2HP04-H20 system. 

K2HP04 a 
(NH4) 2HP04 

mol/kl 
H2o solidb t/ ° C .  mass% mol/ kg mass% mass% phas e 

-18 30 3 , 02 13 1 . 73 57 A + D + F 
-6  41  5 . 23 14 2.3 5  45 A +  D + E 

5 50 7 . 65 12 . 5  2 . 52 37 . 5 A +  B + E 
22 57 10 . 22 11 2 . 60 32 B + C + E 

a The mol/kg H20 values were calculated by the comp iler . 

The solid phases are : A =  K2HP04 · 6H20 ;  B = K2HP04 • 3H20 ;  C = K2HP04 ; 

D = (NH4) 2HP04 • 2H2o ;  E = (NH4) 2HP04 ; F = ice . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A v tsual polythermic method was used .  The 
disappearance of the last crystals was 
observed .  

SOURCE AND PURITY OF MATERIALS : 

Reagent grad e K2HP04 was r ecrys tallized 
from water before use . Reagent grade 
(NH4)

2
HPO� was recrystal lized from 

ammoniac al  s c, J ut ions before use . 

ESTIMATED ERROR : 

No details are  g iven . 

REFERENCES : 



Di potass ium Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS: 

( 1) Dipo tassium hydro genphosphate ; K2HP04 ; 
[ 7 7 58-11-4 ) 

B ergman , A . G . ; Vel ikanova , L . V .  

( 2) Po tassium carbonate; K2co3 ; [ 584-08-7 )  

( 3 ) Wa ter ; n2o ; [ 7 7 32-18-5 ) 

Zh. Neo�g.  Kh.im • .!2.§.!!. , 1 3 , 557-61. 

VARIABLES : PREPARED BY: 

Temperature and composition . J . Eysseltova'. 

EXPERIMENTAL VALUES : 
Crys tallization temperature and compos ition of invar iant points 

in the K2HP04-K2co3-H2o system .  

K2co3 
H20 

t./ ° C .  

-37 

K2HP04 
mass% mol/kga 

4 0 . 4 0  

mass% mol /kga mass% 

39 4 . 9 5 57  

b solid phases 

ice + A + D 
ice +  A + B 
B + C + F 

-31 . 5  21 . 5  2 . 17 2 1 . a 2 . 1 0  56 . 1  

a 

b 

72 
53 
-7 

44 . 2  8 . 02 
3 2 . 5 5 . 15 
3 . 2 0 . 37 

24 . 2  5 . 54 31 . 6 
31 . 3  6 . 2 5 36 . 2  
48 . 3 7 . 20 48 . 5  

The mol /kg H2o values were calculated by the compiler .  

B + E + F 
B + D + E 

The sol id phases are : A =  K2HP04 • 6H2o ; B = K2HP04 ° 3H20 ;  C = K2HP04 ; 

D = K2co3 · 6H2o ;  E = 2K2co3 · 3H2o ;  F = K2co3
• 

Solubility isotherms in the temperature range -20 to +80° C are given in 
graphical form only . 

AUXILIARY INFORMATION 

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

A v isual poly thermic method was used in 
the tempera tur e range of -37 to 80 °C .  

No informat ion is given . 

ESTIMATED ERROR : 

The precision of the temperature was 
± 0 , 2 to 0.4 K . 

REFERENCES :  
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284 Dipotassium Hydrogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS: 
Bergman ,  A.G . ; Velikanova , L.V . ( 1) D ipotass ium hydrogenphosphate ;  K2HP04 ; 

[ 7 7  58-11-4 ]  Zh .  Neo�g .  Khim. 1968 ,  1 3 , 1158-62 , 
(2) Urea ;  CH4N20 ;  [ 57-13-6 ]  

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

VARIABLES : 

Temperature and composit ion , 

EXPERIMENTAL VALUES : 

PREPARED BY : 

J , Eysseltova 

Temperature and composition of invar iant points in the 
K

2
HP04-co (NH2} 2-H2o sys tem . 

K2HP04 urea H2o 

t/ ° C ,  mass% mol/kga mass% mol /kga mass% solid phases 

-19 . 7  2 7.3 2 . 62 13 3 . 62 59 . 7  A +  B + E 
-9 , 8  33 . 4 3 . 49 11 .  7 3 . 54 54 . 9  B + E + F 
63 59 . 3  13.09 14 . 7  9 . 41 26 D + F + G 
7 7 .3 40.2 11 . 09 3 9  31 . 21 20 .8 D + G + H 
12 56 , 5 8 . 3 1  4.5 1 . 9 2  39  B + C + F 
38 , 3  66 . 2 13 . 7 6  6.2 3.74 27 . 6  C + D + F 

a The mol/kg H2o values were calculated by the compiler . 

b 

The sol id phases are :  A = ice ;  B = K2HP04
• 6H20 ; C = K2HP04 · 3H2o ;  D = K2HP04 ; 

E = a-urea ; F = ll-urea ; G = y-urea ; H = 6-urea . 

Solub il ity iso therms in the temperature range of -10 to +80 ° C are g iven in 
graphical form only , 

Relat ive areas of the crys tall ization f ields  are : K2HP04 • 6H20-4 . 61% ; ice-14.05% ; 

K2HP04 · 3H20-l . 51% ;  K2HP04-31 . 73% ;  a-urea-3 . 7 3% ; B-urea-17 . 33% ; y-urea-13 . 27% ; 

6-urea-13 . 7 7 % , 

AUXI LIARY INFORMATION 

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

Twelve parts  of the system were s tudied by No informat ion is g iven .  
u s ing a v isual polythermic method . The 
cool ing agent was  solid carbon d ioxide , 
either alone or with acetone . 

ESTIMATED ERROR: 
On the crys talliza tion curves  the tempera
ture had a precision of ± 0 , 4 ° C .  On the 
rest  of the system it was ± 0 . 2°C .  

REFERENCES : 



D ipotassium Hydrogenphosphate 

COMPONENTS : 

(1) Dipotassium hydrogenphosphat e ;  K2HP04 ; 
[ 7 758-11-4 ] 

ORIGINAL MEASUREMENTS : 

Bergman, A.G. ;  Dzuev , A , D , 

Uch .  Zap . Kabalf.dino -Ba.llutn .  U�v . ,  Sell., 

285 

( 2) Urea ;  CH4N20 ; [ 57-13-6 ]  

( 3 )  Water;  H2o ;  [ 7 732-18-5 ] 

se.e.. t -Kho z . Klum.- 8,lo.t. 1969 , 2 9 ,  40-4 . 

VARIABLES :  PREPARED BY : 

Temperature and composition , J ,  Eysseltova 

EXPERIMENTAL VALUES : 

The au thors report that  the crystall ization surface in the K2HP0
4

-co (NH2 ) 2-H 0 
system consists of ten f ields : ice ; four mod if icat ions of urea ; three crysta� 
forms of K2HP04 ( the hexahydrate ,  the trihydrat e  and the anhydrous form) ; and 
two ternary compounds (bu t  these are not spec ified ) , 

The eu tec tic t emperature is -19 ° C . The composit ion of the eut ec t ic point is : 
28 mass% K2HP04 ( 2 . 7 0 mol/kg 1120 -comp iler) ;  12.5 mass% urea ( 3 . 50 mol/kg 
1120-compiler) and 59 . S  mass% water. 

The isotherms are g iven only in graphical form . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

A visual polythermic method was used , The 
d isappearance and the appearance of the 
f irst crystals was observed . Solid CO2 was  
used as the cool ing agent. 

A.MO-T 

SOURCE AND PURITY OF MATERIALS : 

Reagent grad e K2HP04 was dried at 170° C 
before use. Reagen t grade urea was 
recrystallized from ethanol and had a 
mel t ing point of 132 . 5° C. 

ESTIMATED ERROR: 

Nothing is stated . 

REFERENCES: 



286 Di potassi u m  Hydrogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1)  Dipotassium hydrogenphosphate ; K2HP04 ; 
( 7 7 5 8-11-4 ]  

Endovitskaya , M . R . ; Vereshchagina , V . I .  

Zh .  Neo�g. Kliim. 1972 ,  1 7 ,  87 7-9 . 
(2) Potassium nitrate ;  KN03 ; [ 7 7 57-7 9-1] 

(3) Water ; H2o ;  ( 7732-18-5 ] 

VARIABLES : 

Temperature and composition . 

EXPE RIMENTAL VALUES: 

P REPARED BY : 

J .  Eysseltova 

Composition and crystallization temp erature of invariant po ints 
in the K2

HP04-KN03-H2o system .  

K2HP04 KN03 
mol /kl 

H2o solid b 
t/ ° C . mass% mol/kl mass% mass% phase 

31.5 31 . 5  3 . 28 13 . 5 2 . 42 55 B + D + E 
-8 19 , 5  1 . 4 9  5 . 5  1 .49  7 5  A +  B + F 

-11 38 3 . 69 3 0 . 50 59 B + C + D 
-14 38 3 . 60 1 . 5  0 . 24 60 . 5  B + C + F 

a 
The mol/kg H2o values were calculated by the compiler . 

The s olid phases are :  A = a-KN03 ; B = fl-KN03 ; C = Kz8P04
• 6Hz° ;  

D = K2HP04
• 3H20 ;  E = K2HP04 ; F = ice .  

Some of the data in the article are given only in graphical form . 

AUXILIARY INFORMATION 

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

A visual polythermic method was used . No information is given . 
Solid carbon dioxide s erved as the cooling 
agent . 

ESTIMATED ERROR: 

The temp erature had a pr ecision of ± 0.1°C. 

REFERENCES : 



D ipotass ium Hydrogenphosphate 287 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Dipotassium hydrogenphosphate; K2HP04 : 
[ 77 5 8-11-4 ] 

(2) Potassium chlorid e ; KCl ; ( 7747 -40-7 ] 
( 3 )  Water : H2o ;  [ 7 732-18-5 ] 

Mraz ,  R . ; Srb , V . ;  Tichy , S . ; Vosolsob!\ J , 

Chem. P11.wn, .!21.§. , 2 6 , 511-4 ,  

VARIABLES: PREPARED BY : 

Tempera ture and composition .  J ,  Eysseltova 

EXPERIMENTAL VALUES : 
Solubility isotherms in the K2HP04-KC1-H2o system . 
K

2HP04 KCl H2o solidb a 
mol/kl mass% mol /kg mass% mass% phase 

temp . • 25•c . 
0 0 26.4 4 , 81 7 3 . 6  
0 0 26 . 6  4 . 86  73 . 4  I I  

1 . 3 0 . 10 26 . 0 4 , 7 9  72 . 7 ti 

2 . 0 0 . 15 24 . 8 4 . 54 7 3 . 2  I I  

2 . 1  0 . 16 24 . 2 4 .40  73 . 7  t i  

1 5 , 7 1 . 36 18 , 1 3 , 66 66 . 2  I I  

20 , 2  1 . 83 16 , 6 3 , 52 63 . 2  t i  

17 ,3 1 . 49 16 . 3 3 , 29 66 . 4  I f  

17 , 5  1 . 49 15 , 5 3 , 10 67 . 0  I I  

26 . 4  2 . 49 12 . 9  2 , 85 60 . 7  I I  

31 . 5  3 . 15 11 . 2 2 , 62 57 . 3 I I  

42 .2  5 , 05 9 , 9  2 , 7 7  48 . 0 I I  

38 , 3 4 .17 9 , 0  2 , 29 52 . 7  I f  

42 , 2 4 . 83 7 . 7 2, 06 50 . l A + B 
44 .4 5 .34 7 . 9  2 , 22 47 . 7 B 
46 . 8  5 , 79 6 , 8 l , 96 46 . 4  I I  

50 , 9  6 . 81  6 . 2 1 . 93 42 . 9  I I  

59 . 0 8 . 7 7  2 . 4 0 . 83 38 . 6  B + C 
61 . 8  9 , 93 2 , 5 0 , 93 35 . 7  C 
66 . 4  12 . 10 2 , 1  0 .89  31 . 5  I I  

62 . 6 10 . 15 2,0 0 , 75 35 . 4  J I  

6 6 , 5 12 . 11 2 , 0 0 , 8 5  32 , 5 I I 

( continued next page) 

AUXILIARY INFORMATION 

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

Saturated solu t ions were prepared at a No information is given , 
temperature about 5 K higher than that of 
the isotherm to be studied . The samples 
were equ il ibrated for 4 hours with constant 
stirring . Aft er being quiescent for 1 hour 
the phases were separat ed from each other 
and samples were taken for analysis . Silver 
content was determined by the Volhard method 
HPol- ions were precipitated with excess 
Bi (N0

3
) 3 and the B i3+ ions were back 

titracea with Komplexon III . 

ESTIMATED ERROR : 

The temperature was con trolled to w:I thin 
± 0 , 2  K , The accuracy of the analysis for 
hydrogenphosphate ions was at least ± 3% , 

REFERENCES : 



288 Dipotass ium Hyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Dipo tassium hydrogenphosphate ; K2HP04 ; Mraz , R . ; Srb , V . ;  Tichy , s .  i Vosolsobe , J .  
[ 7 7 58-11-4 ] Chem . P1twn . 1976 , 2 6 ,  5 11-4 . 

( 2 )  Po tassium chloride ;  KCl ;  [ 7 74 7-40-7 ] 

( 3 )  Water ; H2o ;  [ 7 732-18-5 ) 

EXPERIMENTAL VALUES cont ' d :  

Solubility iso therms in the K2HP04 -KC1-H20 system .  

K2HP04 KCl H2o solidb mass% mol/kga mass% mol/ kga mass% phas e 

temp. = 25 ° c .  

59 . 3 8 . 64 1 . 3 0 . 44 39 . 4  C 
66 . 7 11 . 7 0  0 . 6  0 . 24 32 . 7 I I  

67 . 9  12 . 18 0 . 1  0 . 04 32 . 0  I I  

60 . 2  8 . 68 0 0 39 .8  I I  

temp . .. 50 ° c. 

0 0 29 . 6  5 . 63 7 0 . 4  A 
5 . 6  0 . 47 27 . 3  5 .4 5  67 .1  I I 

9.2 0 . 78 23 .8  4 .  76  67 . 0  I I  

14 . 0  1 . 24 21 . 5  4 . 47 64 . 5  I I  

39 . 1  4 . 4 9  11 . 0  2.95 4 9 . 9  I I  

59,8 9 . 61 4 . 5  1 . 69 35 . 7  I I  

69 . 5  13 . 71 1 . 4  0 . 64 29 . 1  C 
7 0 . 0  13 . 39 0 0 3 0 . 0  I I  

temp . " 7 5 ° c . 

0 0 33 . 2  6 . 66 6 6 .8 A 
5 . 9  0 . 52 29 . 6  6 . 15 64 . 5  I I 

10 . 0  0 . 91  27 .1  5 . 7 7  62 . 9  I I  

13 . 7  1 . 28 2 5 . 0  5 . 4 6  61.3 I I  

20 . 2  2 . 02 22.4 5 . 23 55 . 4  I I 

47 .3  6 . 38 10 . 2  3.21 42 . 5  I I  

60 . 1  9 . 85  4 . 9 1 .87 35 . 0  I I  

69 . 4  13 . 93 2 . 0  0 . 93 28 . 6  I I  

73 . 9  16 . 2 5  0 0 26 . 1  C 

a The mol/kg H2o valu es were calculated by the compiler . 

The solid phases are :  A = KCl ; B = 2KCl • K2HP04 • 5H20 ;  C = K2HP04 . 

The authors state that , in fields where salts  o ther than KCl exist 
as equilibrium solid phases , the precision of  the r esults is poor 
because o f  the high viscosity of  the saturated solu tions . For the 
same reason , the authors could not determine the composition of 
eu tonic solutions at 50° C and 7 5 ° C .  They estimate  that these 
solutions contain about 3% KCl at 50° C and less than 2% KCl at 7 5 ° C .  



Dipotassiu m  Hydrogenphosphate 

COMPONENTS : 

(1) Dipo tassium hydrogenphosphate ;  K2HPo4 ; 
[ 7 7 58-11-4 ]  

( 2) Po tassium borate ;  KB02 ; ( 13 7 09-94-9 ] 

( 3 )  Water ; n2o ;  [ 7 7 32-18-5 ] 

VARIABLES : 

Composition at 25 ° and 5o•c. 

EXPERIMENTAL VALUES: 

ORIGINAL MEASUREMENTS : 

Beremzhanov , B . A . ; Voronina , L . V . ; 
Savich, R . F .  

Kh,im , Kh,im , Tekhnot.  ! Alma Ata l  1978 , 
29-3 6 ,  

PREPARED BY: 

J .  Eysseltova 

Solubility in the K2HP04-KBo2-H20 system at 25° C .  

K2HP04 a 
KB02 

mol/ kg" 
refr . 

mass% mol% mol/kg mass% mol% index pH 
---- ---- ---- 0 . 3 68

(t 
0 . 081 0.045 1 . 441 14 . 0  

86 . 03a 36 . 42 3 5 . 4  ----- ----- ----- 1 . 380 9.45 
67 . 13 17 . 25 11. 74 0 . 056  0 . 032 0 . 020  1 . 421 10 . 12 
5 6 . 3 5  11 . 68 7 . 43 0.11 7  0.051 0 . 03 2  1 . 423 10 .81 
49.49 9 . 2 7 5 . 64 0 . 152 0 . 059 0 . 036  1.424 1 1 . 15 
45 . 57 7 . 9 5  4 .82 0 .17 6  0 . 064 0 . 03 9  1 . 426 11.7 6 
44 . 59 7 . 55 4 . 64 0 , 211 0.07 5 0 . 04 6  1.428 12,85 
44 . 10 7 . 50 4.55 0 . 2 57 0 . 07 6  0 . 056  1 . 430 13 . 48 
2 7 . 93 3 . 86  2 . 23 0 . 281 0 . 07 5  0 . 047 1 . 431 13 . 49 
15 . 68 1 .8 9  1.07 0 . 298 0.073 0 . 042 1 .432 13 . 50 
14 . 21 1 . 66 0 . 9 5  0 . 295  0 . 074 0 . 042 1 . 4 32  13 . 52 
12 . 2 5  1 .42 0 .80  0 . 304 0 . 07 5  0 . 042 1 . 43 3  13 . 54 
11 . 27 1 . 21 o .  7 3  0 . 316 0 . 076  0 . 043 1 . 433  13 . 58 
10.78 0 . 99 0 . 70 0 . 323 0 . 07 7  0 . 044 1 . 434 13.64 

6.86 0 . 7 7  0.42 0 . 3 28 0 . 07 7  0 . 043 1 .434 13 .81 

( cont inued next 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The isothermal method was used but no 
details are g iven , 

SOURCE AND PURITY OF MATERIALS : 

No information is g iven . 

ESTIMATED ERROR: 

No details are g iven . 

REFERENCES : 

solid b 
phase 

B 
C 
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I I  
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290 Dl potasslu m  Hydrogen phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS :  

( l) Dipotassium hydrogenphosphate ; K2HP04 ; Beremzhanov , B ,A , ; Voronina, L,V , ; 
[ 7 7  58-11-4 ] Savich , R,F, 

(2) Potassium borate;  KB02; [ 13709-94-9 ]  K/um, Klum . Tikhnol. I A.fma At.a) .!.fil, 
(3) Water ; H20 ;  [ 7 732-18-5 ] 29-36 , 

EXPERIMENTAL VALUES cont 'd :  

Solubility isotherm in the K2HP04 -KB02-a2o system a t  50° C, 

K2HP04 
mol/kg4 

KB02 
mol/kg4 

ref r, solidb 
mass% mol% mass% mol% index pH phase 

9i�;64 
---- ---- 0 , 369

4 
0 , 090 0,046 l . 44 5  14,0 A 

53,50 ----- ----- ----- l .390 9 , 65 B 
74 . 48 22,94 16 .86 0 . 164 0 . 109 0 . 078 l .398 ll . 20 
69,58 18,98 13,21 0 . 17 6  0 . 096 0 , 071 1 .400 11 . 40 " 
66,15 16,89 11,28 0,187 0 . 088 0 , 067 l . 405  11 . 48 I I  

64,68 15 . 62 10,58 0 . 211 0 , 087 0 ,074  l . 410 11 , 50 ti 

63,70 15 , 25 10 ,14 0,234 0 , 127  0 , 07 9  l . 415 11 , 56 I I  

61,25 14 . 06 9,13 0,246 0 . 120 0 . 07 7  l . 4 2 7  ll . 63 I I  

60,76 14 . 00 8,96 0 , 290  0 , 119 0 , 090 l . 430 ll . 7 0  I I  

58 . 80 12 . 7 4  8 . 25 0 . 292 0 .116 0 . 08 7  1 .433 11 . 7 5  A + C  
50,96 9,67 5,99  0 , 234 0 . 100 0 . 058 l . 434 11 .88 A 
3 9,20 6 . 13 3 .71 0,176  0 . 083 0 , 035 l . 4 3 5  12,27 II 

24,50 3 , 20 l .89 0 . 211 0 . 068 0,034 1 .436 12 ,39  II  

12,65 l . 42 0,83  0 , 292 0 . 061 0 . 040 1,4 38 12,65 ti 

9,80  0 , 99 0 . 62 0 ,304 0 . 059  0 . 041 l . 440 12 ,88 I I  

9,31 0 . 98 0 , 59 0 , 328 0 . 0 58 0 . 044 l .443 13 , 05 I I  

7 ,35  0 . 77 0 , 46 0 ,332 0 . 057 0 .043 1 . 443 13 , 27 I I  

6 .37 0 , 58 0 .39 0 ,339 0 . 057  0 . 044 1 .444 13 . 54 I I 

5 , 90 0,57 0 , 36 0 , 3 51 0 . 056 0,045 l . 444 13,70 I I  

l . 96 0 . 18 0,12 0,374 0 . 055  0,046 1 . 44 5 13,7 0 I I  

a These values were calculated by the compiler . 

b The solid phases are :  A •  KB02 ; B • K2HP04 ; C • K2HP04
• 3H20 .  



Dipotassi u m  Hyd rogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1) D ipotassium hydrogenphosphat e ;  K2HP04 ; Velikanova ,  L . V . ; Bergman , A . G . 

( 7 7 58-11-4 ) l zv .  Vy4ch. Ucheb . Zaved . ,  Kh.lrn. Kh.lrn. 
Te�hnol. !2.Zi, 1 ?, 7-10 and 1513-6 . ( 2 )  Po tassium carbonate; K2co3; [ 584-08-7 ) 

(3) Urea ; CH4N2o ;  [ 57-13-6 ] 

(4) Water ;  H2o ;  ( 7 732-18-5 ) 

VARIABLES : 

Temperature and composition . 

EXPERIMENTAL VALUES : 

P REPARED BY: 

J ,  Eysseltova 

Monovariant points in the K2HP04-K2co3-CO (NH2) 2-H20 system . 

K2co3 a 
K

2HP04 
mol/kl 

CO (NH2) 2 
mol/kl tt • c .  mass% 

Section I :  

-22 7 . 2 5  
-10 . 5 8 . 7 5 

3 . 7  12 . 05 
34 13.6 5  
50 , 6  15 
54 14 . 7  

-16 , 9  9 . 25 
5 13 . 58 

57.  5 16 .82 

Sec t ion I I : 

-3 5  21 
-6 22 , 2  
37c 50 
39 , 6  26,3 
61 25 . 4  

-31 . 5  21. 7 5  
51 . 5  31 . 5  

S ection III : 

-37 , 5 30 . 7 5  
-12 . 5  31 , 05 

25 , 2  38 . 1  

mol/kg mass% mass% 

( 2 5% K2co3 + 7 5% K2HP04) -CO (NH2) 2-H20 

0.89  21 . 7 5  2 .13 12.4 3.52 
1 .17 2 6 . 25 2 .80  11 .3  3 . 50 
1.95 36 . 15 4 , 65 7 . 2  2 . 68 
2 .19 30 . 95 3 . 94 10 . 4  3 .84 
3 . 93 45  9.3 6 12.4 7 . 48 
3 , 92 43 , 9  9 , 29 14 . 3  8 . 78 
1 . 06 27 . 7 5 2 , 52 0 0 
2 .14 40 . 7 2  5 . 11 0 0 
3 . 7 2  50 . 48 8 .8 6  0 0 

( 50% K2co3 + 50% K2HP04) -CO (NH2) 2-H
2o 

2 .8 6  21 2 . 27 5 1 . 57 
3 , 29 2 2 , 2  2 , 61 7 , 2 2 . 46 

50  13 . 7  
5 , 74 2 6 . 3  4 . 56 14 .3  7 .19 
7.23 25 . 4  5 . 74 23 .8 15 . 60 
2 . 78 21.7 5 2 . 20 0 0 
6 . 15 31 . 5  4 .88 0 0 

( 7 5% K2co3 + 25% K2HP04) -CO (NH2) 2-H2o 

4,09 10 . 25 1.08 4.7 1 .44 
4 . 38 10 ,35 1 . 16 7.4 2.40 
7 . 33 12 , 7  1 , 93 11 . 6  5.13 

H2o 

mass% solid phas e 

58 . 6  ice + A + G 
53 . 7  A +  G + H 
44 . 6  A + B + H 
3 5  B + H + I 
2 7 . 6  B + C + I 
27 . 1  C + I + J 
63 ice + A 
45 . 7  A +  B 
32 . 7  B + C 

53 ice + B + G 
48 . 5  B + G + H 
33.8 B + D + H 
33.1 D + H + I 
25 . 4  D + I + J 
5 6 . 5  ice + B 
37 B + D 

55 ice + B + G 
51 , 2  B + G + H 
37 . 6  B + E + H 

b 

(continued next page) 

AUXILIARY INFORMATION 

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

A v isual polythermic method was used . The No information is g iven .  
nature o f  the solid phases was checked by 
micropho tographical techniques . 

ESTIMATED ERROR: 

No inf ormat ion is given. 

REFERENCES : 
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292 Dipotassiu m  Hydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
( 1) Dipotassium hydrogenphosphate ; K2HP04 ; Vel ikanova , L.V . ; Bergman , A , G ,  

( 7 7 58-11-4 ] 
( 2 )  Potassium carbonate ;  K2co3 ; ( 584-08-7 )  
( 3 )  Urea ; CH4N20 ; [ 57-13-6 J 

I zv .  Vy.6ch.  Uche.b . Zave.d . , Kh.im .  Klwn. 
Te.khnot . Ru..6.6 . 1 974 , 7 7 , 7 -10 and 1 513-6 , 

( 4 )  Water ; H
2o ; [ 7 7 32-18-5 )  

EXPERIMENTAL VALUES cont ' d :  

Monovar iant points in the K2HP04-K2co3
-CO (NH2) 2-H20 syst em . 

K2co3 K2HP04 CO (NH2) 2 H2o b t/ 0c . mass% mol/ kga mass% mol/kga mass% mol /kga mass% solid phase 

37 . S 37 . S 8 . 00 12 . 5  2 . 11 16 . 1  7 . 9 0  33 . 9  E + H + I 
56 , 5  3 5 . 4  9 . 59 1 1 .8  2 . 53 26.1 16 . 27  26 . 7  E + I + J 
69 . 7  3 1 . 27 10 . 7 7  10 .43  2 . 8 5  37 . 3  29.57 21 D + E + J 

-3 5 , 5  32 , 55 4 . 16  1 0 . 8 5  1 . 10 0 0 56 . 6  ice + B 
-29 , 2  42.6 7 , 13 14 . 2  1 . 88 0 0 43 . 2  B + E 
8 6 . S 48 . 7 5  10 . 07 16.25 2 . 66 0 0 3 5  D + E 

Sec t ion IV : ( 4 5% K2co3 + 55% K2HP04 ) -CO (NH2) 2-H20 

-27 15 . 03 1 . 88 18.37 1 . 83 9 2 . 60 57 . 6  ice +  A +  G 
-8 . 6  18 . 54 2 . 67 22 . 66 2 . 59 8.6 2 . 8 6  50 . 2  A +  G + H 
-7.5 19 . 17 2.7 6  23 . 43  2.68 7 . 3 2.4 2 50 . 2  A +  B + H 
4 1 . 8 24 . 3 5 , 4 6  29 . 7  5 . 29 13 . 8  7 . 13 3 2 . 2  B + D + H 
4 5 , 6  24 . 07 5 . 56 29 . 43 5 . 39 15 . 2  8.08 31.3 D + H + I 
63 . 7  22 . 59 6 . 68 27.61 6 . 49 25 . 4  17 . 33 24.4 D + I + J 

-21 . 6  17.7 3  2 . 11 21 . 67 2 . 05 0 0 6 0 . 6 ic e + A 
-6 . 6  21 . 7 8  3 . 0 5  26 . 62 2 . 96 0 0 51 . 6  A + B 
55 . 8  29 . 30 6 , 07 35 . 80 5.88 0 0 34 . 9  B + D 

Section V :  ( 85% K2co3 + 15% K2HP04 ) -CO (NH2) 2-H20 

-40 33 . 68 4 . 30 6 . 12 0.62 3 . 6  1.05 55 . 6  ice + B + G 
-12 . 5 3 7 . 65 5 , 50 6.65 0 . 7 7  6 . 2  2 . 08 4 9.S B + G + H 

14 . 3  41 . 48 7 , 2 6  7 . 32 1 . 01 9 . 9  3 . 99 41 . 3  B + E + H 
3 0  4 0.3 7 . 7 5  7 . 1 1 . 08 15 6 . 64 3 7.6 E + H + I 
51 . 4  3 6.8 8 . 8 7  6 . 5  1 . 24 2 6 . 7  14 . 8 1  30 E + I + J 
68 . 7  28 , 7 3  9 . 6 6  5 , 07 1 . 3 5  44 . 7  34 . 61 21 . 5  D + E + J 

-36 . S 36 . 98 4 . 7 3  6.52 0.66 0 0 5 6 . S ice + B 
16 . 6  4 6 , 16 7.30 8 . 14 1 . 02 0 0 4 5. 7 B + E 

106 , 5  5 6 . 25 12 . 20 9.98 1 .  7 0 0 0 33 , 5  D + E 

Sec tion VI : ( 9 0% K2co3 + 10% K2HP04 ) -CO (NH2) 2-H20 

-40.7 3 6 , 54 4 . 7 7  4 . 0 6 0 . 42 4 1 . 20 55 . 4  ice + F + G 
-22 40 . 7 7  5 , 8 9  4 . 53 0 . 52 4 . 7  1 . 56 so B + F + G 

7 45  7.7 5  5 0 . 68 8 3 . 17 42 B + E + G 
1 5 . S 44 . 37 7 . 98 4 . 93 o .  7 0 10 . 5  4 . 34 40 . 2 E + G + H 
40 . 2 41 . 13 8 . 65 4 .  57 o .  7 6 19.9 9 . 63 34 . 4  E + H + I 
58 . 7  34 . 83 9 . 3 6 3 . 87 0 , 8 2  34 . 4 21 . 29 26 . 9 E + I + J 

-37 38 , 7  4 . 91 4 . 3  0 . 4 3 0 0 57 ice + B 
-13 . S 44 . 3 6 . 3 0  4 . 92 o . ss 0 0 50 . 8  B + F 

10 . S 4 7 . 8  7 , 3 7  5 , 3 0.64 0 0 4 6 . 9  E + F 
116 , 5  60 . 0 13.04 6 . 7  1 . 14 0 0 33 , 3  D + E 

the quaternary eut ec t ic point 

-41.5 34.32 4 . 14 3 . 22 0 . 3 1 2 . 52 0.62 59 . 92 ice + A +  F + G 

The rela t ive areas of crystallization of the ind iv idual phases ar e :  

Sec t ion ice A B C D E F G H I J 

I 13 . 64 3 . 46 2 . 81 29 . 32 0 0 0 3 . 88 12 . 22 10 . 82  23 , 8 5  
II  14 . 47 0 4 0 31 . 3  0 0 5.82 12.33 9 , 82 22 . 8 6  

I I I  13 . 9 9  0 2 . 61 0 33.9 2 . 7 3  0 4 .36 13 10 . 63 18 . 7 4 
IV 13 . 8 1  1.83 3 . 7 9  0 3 2 . 3 5  0 0 5 . 01 11 . 69 12 . 3 3  19 . 19 
V 14 . 13 0 1 . 43 0 36 . 21 0 0 5 . 8 9  10 . 56 10 . 4 3  1 6 . 8  

VI  14 . 7 9 0 0 . 66 0 32 . 78 6.36 0 . 69 8 . 4  10 . 3  10 . 13 1 5 . 89 
a 
The mol/kg H2o values have been calculated by the comp iler . 

The solid phases are : A = K2HP04 • 6H20 ; B = K2HP04 • 3H2o ; C = K2HP04 ; D = K2
co3 ; 

E = 2K2co3 • 3H2o ;  F = K2co3 · 6H20 ;  G = a-urea ; H = a-urea ;  I = y-urea ; J = a-urea . 

CAn obvious error - comp iler . 



Dipotass iu m  Hydrogenphosphate 

COMPONENTS: ORIGINAL MEASUREMENTS : 
( 1 )  D ipotass ium hydrogenphosphate ; K2HP04 : 

[ 7 7 58-11-4 ] 
Torochestnikov , N . S . ; Rod ionova , T.M . ; 

K irsanova , L . D .  
(2) Ammonium d ihydrogenphosphate ; NH4H2Po4 ; 

[ 7722-7 6-1 ]  V1N1T1 1979 , 2909 , 17 p .  
( 3 )  Diammonium hydrogenphosphate ; 

(NH4) 2HP04 ; [ 7 783-28-0 ] 
( 4) Wa ter ; H20 ;  [ 7 7 3 2-18-5 ] 

VARIABLES : 
Te qierature and amount o f  K HPO in 
solut ions wltn a rat io of  N84H2�o4/ (NH4) 2 HP04 • 2 . 34 . 

EXPERIMENTAL VALUES : 

PREPARED BY : 

J , Eyssel tova'. 

Part 1 .  Solub il ity polytherm along the sec t ions o f  the  NH4Hlo4- (NH4) 2llP04 -K
2
HP04-Hl 

sys tem . 

composition (g of  

t/ 0 c .a NI\Hlo4 (NH4) 2HP04 
-7 ---- ----
-6.9 1 . 4289 0 . 6100 
-7 . 2 1 .8607  0 . 7 9 5 0  
-7 . 7  2 . 3420 1 . 0013 
-9 3 , 3088 1 . 4530 

-10 (no da ta g iven) 
-9 6 . 15 65 2 . 6310 
- 6 . 5 6 . 656 5  2 . 8446 
-2.5 7 . 2679  3 . 1059 
-2 6 , 1219  2 . 6074  
4 . 5  7 . 1316  3 . 103 9  

1 0 . 5 7 . 8846  3 . 3 694 
9 8 . 0187 3 . 4293 

17 9 , 0374 3 .8625 

2 ---- ----
-2 1 0 . 4274 
-5  2 0 .8548 
-8 3 1 . 2822 

-11 4 1 .  7096  
-13 4 . 5  1.923 3  

6 5 2.137 0 
10 5 . 5 2 . 3 507 

each component)  
• b K2HP04 2H2o 

12 . 18 
12 . 18 
12.18 
12 . 18 
12 . 18 
12 . 18 
12 . 4626 
12 . 4626 
12 .4626 
9 . 9422 
9 . 9422 
9 . 942 2  
9 . 9422 
9 . 9422 

22 . 4178 
22 .41 78  
22 .41 78  
22 . 4178 
22 . 41 78 
22 . 4178 
22 . 4178 
22 . 4178 

H2o 

2 5  
2 5  
25  
25 
2 5  
2 5  
25 
25 
25 
20 
20 
20 
20 
20 

15  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  

mass% 

A c. 
ammonium 

i pho sphates 

25  -----
25 5 . 2  
25 6 . 67 
25 8 . 2 5 
25 14 . 53 
25 18 . 1  
25 19 . 0 
25  20 . 23 
25 2 1 . 68 
2 5  22 . 57 
2 5  2 5 . 3 6  
2 5  27 . 3 2  
25 27 . 66 
25 3 0 . 11 

45  -----
45  3 . 67 
45 7 . 09  
45 10 . 27 
45 13 . 24 
45 14 . 65 
45 16 . 02 
45 17 . 34 

( cont inued next page) 

AUXILIARY INFORMATION 

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

293 

A v isual polythermic method was used in the 
tempera ture  range of -20 to +20° C .  The 
d isappearance of  the  last crystal was 
observ ed . The mixtures were prepared by 
weight and h 01 ted , while being st ir red , at 
a rate of 0 . 5 deg/min .  The analyses have  
been descr ibed elsewhere ( 1 ) . 

Chemically pure sal ts were recrystallized , 
washed with ethanol , and dr ied below 60 °c .  

ESTIMATED ERROR : 
The prec is ion of the weighing was 0 . 005 g . 
No o ther information is given , 

REFERENCES :  

1 . V innik , M . M. ; Erbanova , L . N . , et al . 
Metody A 11a.liza Fo� 6at11090 Syttja , 
Moscow , .!.211, p . 215 .  



294 Dipotassiu m  Hyd rogenphosphate 

COMPONENTS :  ORIGINAL MEASUREMENTS : 

(1 ) Dipotassium hydrogenphosphate ; 
( 7 758-11-4 ] 

( 2 )  Ammonium dihydrogenphosphate ;  

(3) 
NH4H2Po4 ; [ 7 722-76-1 ]  

Diammonium dydrogenphosphate ;  

(4) 
(NH4)

fi

HP04 ; ( 7 783-28-0]  
Water ; 2o ; ( 7 732-18-5 ]  

K2HP04 ; Torochestnikov , N . S. ; Rodionova , 
Korsanova ,  L . D .  

VIN IT1 1979 , 2909 , 17 p .  

T . M . ; 

EXPERIMENTAL VALUES cont ' d : 

Part 1 . Solubility polytherm along the sections of the NH4H2
Po4- (NH4) 2HP04-K2HP04 -H2o 

system . 

composition (g of each c omponent) mass% 

t./ o c .a b A c. 
ammonium 

NH4H/04 (NH4) 2HP04 K2HP04 • 2H20 H20 i phosphates 

8 ---- ---- 29 .821 1  1 5  50 -----
4 1 0 .4274 19 . 8807 10 50 4 . 56 
2 2 0 . 8 548 2 9 .8211 15 50 6 . 00 

-0 . 5 3 1 . 2822 29.8211 15 50 8 . 7 2  
-3 4 1 . 7096 29.8211 15 50  11.27 
-3 . 5  4 . 5  1 . 9233 29.82 11 15 50 12 . 50 
-5 5 2 . 137 0 29 . 8211 15 50 13 . 73 

7 5 . 5  2 . 3507 2 9 . 8211 15 50 14.90 
13 . 5 6 2.5644 29 . 8211 15 50 16 . 04 
13 ---- ---- 27 . 2952 10 55 -----
10.5 1 0.4274  27.29 52 10 55 3.70 
9 2 0 . 8 548 27 . 2952 10 55 7 . 10 
4.5 3 1 . 2822 27 . 2952 10 55 10 . 3 
8 3 . 5 1 . 49 70  27 . 2952 10  55 11 .8 

12 4 1 . 7096 2 7 . 29 52 10 55 13 . 3  

3 ---- ---- 24 . 5162 15  46.4 -----
-8.5 4 . 0533 1 . 7322 24 . 5162 15 46 . 4  12 . 7 7  

-10 4 . 6573 1.9903 24 . 5162 15 46 . 4 14 . 4  
11 . 5 5 . 6232 2 . 4031 24 . 5162 15 46 . 4 16.85 

12 ---- ---- 24 . 3237 10 53 -----
1 . 7 2.8 57 1 1 . 2210  24.3237 10 53 10 , 62 
0 3 . 3453 1 . 4296 24 . 3237 10 53 12 . 21 

10 2 .4576 1.0503 34 . 5454 10 58 7 , 3  

aThe temperature at which the last crystal disappeared . 

b 
This is probably a typographical error . The dihydrate is not mentioned anywhere 

C 

in the text and on the basis of the compiler ' s recalculation the starting material 
appears to be the trihydrate .  

This is a constant , near to but not identical with the mass% of the binary 
solution of K2HP04 lying on the section stud ied .  

Part 2 .  The co1.1piler has r ecalculated the data in Part 1 assuming that the starting 
dipotassium hydrogenphosphate is K2HP04 ' 3H2o. The recalculated values are 
given below. 

K2HP04 NH4Hl04 (NH4) 2HP04 H2o 

mass% mol /kg mass% mol /kg mass% mol /kg mass% ti °C . 

2 5 . 0 1 . 9 ---- ---- ---- ---- 7 5 . 0 -7 
23 . 7  1 . 9  3 . 64 0 . 4 1 . 55 0 . 2  7 1 . 1 -6 . 9  
23 . 3 1.9 4 . 67 0 . 6  2.00 0 . 2 7 0 . 0 -7.2 
22 , 9 1.9 5 . 7 7  0 . 7  2 . 47 0 . 3  68 .8  -7 . 7  
22 . 2 1 . 9  7.88 1 . 0 3 . 46 0 . 4  66 . 5 -9 
20.6 2 . 0 13 . 3 1.9 5 . 68 0.7 60 .4 -9 
20 . 2 2 . 0 14 . 2  2 . 1  6 . 05 0.8 59 . 5 -6 . 5  
19 . 9  2.0 15 . 2  2 . 3 6.49 0 .8 58 . 4  -2 . 5 
19 . 6 1.9 15 .8 2 . 4 6 . 7 4  0 . 9 57 . 8  -2 
18 . 9  1 . 9 17.8 2 . 8 7 . 7 2 1 . 1 55 . 6 4 . 5 
18 . 4 1 . 9  18.1 3.1 8 . 17 1 . 1 54 . 3 10 . 5  
18 . 3 1 . 9  19 . 4  3 . 1 8 . 28 1.2 54 . 0  9 
17 . 7  1 . 9  21 . 1 3 . 5 9.01 1 . 3  52 . 2  17 

( continued next page) 



D i potass ium Hydrogen phosphate 

COMPONENTS: ORIGINAL MEASUREMENTS : 

(1) D ipotassium hydrogenphosphate ; K2HP04 ; 
[ 77 58-11-4 ) 

Torochestnikov , N . S. ; Rod ionova , T , M , ; 
Kirsanova , L,D ,  

( 2 ) Ammonium d ihydrogenphosphate ; 
NH4H2Po4 ; [ 7 7 22-7 6-1 )  

(3) Diammonium hydrogenphosphate ; (NH4 ) 2HP04 [ 7 783-28-0 ) 
(4) Water ;  H20 ;  [ 7 732-18-5 ) 

EXPERIMENTAL VALUES cont ' d: 

V1N1T1 197 9 ,  2909 , 17 p .  

Part 2 .  The compiler has recalculated the data in Part 1 assuming that the starting 
d ipotassium hydrogenphosphate is K2HP04 · 3H2o .  The recalculated values are 
g iven below , 

K2HP04 NH4Hl04 (NH4 ) 2HP04 H20 

mass% mol/kg mass% mol/kg mass% mol /kg mass% t/ 0c .  
4 5 . 7 4 . 8  ---- ---- ---- ---- 54 , 3  2 
44 . 0  4 .8 2 . 57 0 . 4 1 .10 0 . 2  52,3 -2 
42 . 5  4 , 8  4 . 9 6  0 .8 2 .12 0 .3 50 . 4 -5 
41.0 4 .8 7 . 19 1 . 3 3 . 07 0 . 5  48 . 7 -8 
39,7 4 . 8 9 . 2 7 1. 7 3 . 9 6  0 . 6  4 7 . 1  -11  

39 . 0  4 .8 10 . 3  1 . 9  4 . 38 0 . 7 4 6 .3 -13 
38 . 4  4 . 8  11.2 2 .1 4 . 7 9 0 .8 45 . 6  6 
37 . 8  4.8 12,1 2 , 4 5,19 0 . 9  44 . 9  10 

50 . 8  5 , 9  ---- ---- ---- ---- 49 , 2  8 
48 . 5  5 . 9  3,19 0 . 6  1 .36  0,2 47 . 0  4 
47 . 7 5 . 9  4 . 19 0.8 1 .  7 9 0 .3 46 .3 2 
46.3 5 . 9  6 . 10 1 . 2  2.61 0.4 44 . 9  -0 . 5  
45 . 0 5 . 9  7 . 91 1 . 6  3 .38 0 . 6  43 . 7 -3 
44 . 4  5 . 9  8.7 8  1 . 8 3 . 7 5 0 . 7 43 . 1  -3 , 5  
43 .8  5 . 9  9 . 62 2 , 0 4 . 11 0.7 42 . 5  - 5  
43 . 2  5 . 9  10 . 4 2 . 2  4 . 46 0 ,8 41.9 7 
42 , 6  5 , 9  11 , 2  2 . 4 4 . 80  0 . 9  41.3 13,5 

55 . 8 7 , 3  ---- ---- ---- ---- 44 . 2  13 
53 , 8  7 . 3  2 . 58 0 . 5  1 .10 0 . 2  4 2 . 5  10 . 5 
51 . 9  7 . 3  4 . 98 1.1 2 .12 0 . 4 41 . 0  9 
50 . l  7 . 3  7 . 21 1 . 6  3 . 08 O . b  39 . 6  4 . 5  
49 . 2  7 . 3  8 . 27 1 .8 3 . 53 0 . 7 38 . 9  8 
48 . 4  7 . 3  9 , 30 2 ,1 3.97 0,8 38 . 3  1 2  

47 . 3  5 , 2  ---- ---- ---- ---- 52,7 3 
41 . 3  5 . 2  8 . 94 1 .  7 3 . 82  0 . 6  45 . 9  -8 . 5  
40 , 5  5.2 10 . 1  1 . 9 4 . 31 0 . 7 45.1 -10 
39 . 3  5 , 2  11 . 8  2 .3 5 . 05 0 . 9  43 .8  11 . 5  

54 , 1  6 . 8  ---- -;-- ---- ---- 45 . 9  12 
48.3 6 ,8 7 . 44 1 . 6  3 .17 0 , 6  41 . 0  1 .  7 
47 . 5  6.8 8 . 55 1 .8 3 , 65 0 . 7 40 ,3 0 

54 . 9  8 , 3  5 , 11 1 , 2  2 .18 0 . 4 3 7 . 8  10 

295 

Part 3. Graphically d erived solub ility isotherms in the NH4Hlo4- (NH4) 2HP04-K2HP04-H20 

system . 

authors ' data 
a comp iler ' s  r ecalculations 

ammonium 
K2HP04 phosphates K2HP04 NH4Hlo4 (NH4) 2HP04 "20 

mass% mass% mass% mol /kg mass% mol/kg mass% mol/kg mass% 

temp . .. -10° c .  

0 21 0 0 14 . 7 1 . 6 6 . 28 0 . 6  7 9 . 0  
4 5 12 . 25 39 , 5 4 . 7  8 . 58 1 . 5  3 . 66 0 . 6  48 .3 
46.4 14 . 4 39 , 7 5 . 0 10 . 1  1 . 9 4 . 31 0 , 7 45 . 9  
45 14 . 85  38,3 4 . 7 10 . 4 1 , 9  4 . 44 0 . 7 46 . 9  
25  18 . 3  20 . 4 1 . 9 12 .8  1 . 8  5 . 47 0 , 7 62.3 
36 . 5  0 36 . 5  3 . 3  0 0 0 0 63 . 5 

(cott inued next page) 



296 Dipotass iu m Hyd rogenphosphate 

COMPONENTS : 

(1) Dipotassium hydrogenphosphate : 
[ 7 7 58-11-4 ] 

( 2 )  Ammonium d ihydrogenphosphate ; 
[ 7 7 22-76-1 1  

( 3 ) Diammonium hydrogenphosphate ; 

( 4 )  
(NH4)

it

HP04 ; [ 7 783-28-0 ] 
Water ;  2o ;  [ 7732-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

K2HP04 ; 

NH4H?04 ; 

ORIGINAL MEASUREMENTS : 

Torochestnikov , N . S . ; Rodionova , 
Kir sanova , L . D. 

VI NITZ 1 97 9 , 2909 , 17 p .  

T . M . ;  

Part 3 .  Graphically derived solub ility isotherms in the NH4H
2Po4- (NH4 ) 2HP04-K2HP04-H20 

system . 

authors ' dataa. 

ammonium 
K2HP04 phosphates 

mass% mass% 

0 24 . 4 
4 5 7 . 1 
4 6 . 4  8 . 85 
50 . 0  13 . 7 
4 5 . 0  15 . 2 
2 5 . 0  20 . 9 
39 . 7 5 0 

0 26 . 9  
4 5 . 0  1 . 8 5  
4 6 . 4 3 . 3  
50 . 0  8 . 55 
53 . 0 12 . 25  
50 . 0  14 .2 
4 5 . 0  15.5 
2 5 . 0  23 . 3 
43 . 2 0 

0 3 1 . 65 
53 . 0  2 . 05 
55 . 0  4 . 4 
58 . 0  7 . 3 
55 . 0  12 . 5 
50 . 0  15 . 4 
4 5 . 0  17.3 5 
2 5 . 0  27 . 4 
52 . 0  0 

comp iler ' s recalculations 

K2HP04 NH4Hlo4 
mass% mol/kg mass% mol/kg 

temp . = 

0 0 
41.8 4 . 7  
42 . 3  5 . 0  
43 . 1 5 . 7  
38 . 2 4 . 7  
19 . 8 1 . 9 
3 9 . 7 5 3 . 8 temp . = 

0 u 
44 . 2 4 . 7  
44 . 9 5.0 
4 5 . 7 5 . 7  
46 . 5 6 . 5 
42 . 9  5 . 7  
38 . 0  4 . 7  
19 . 2 1.9 
43 . 2 4 . 4 

temp . = 
0 0 

51 . 9  6.5 
52.6 7 . 0 
53 . 8 7 . 9 
48 . 1  7 . 0 
42.3 5 . 7 
3 7 . 2 4 . 7  
18 . 2 1.9 
52.0 6 . 2 

-5 ° c .  

17 . 1  2 . 0  
4 . 97 0 . 8 
6 . 20 1 . 1  
9 . 59 1 . 9 

10 . 6  2 . 0  
14 . 6  2.1 

o•c . 0 0 

18 . 8 2 . 2 
1 . 29 0 . 2 
2 . 31 0.4 
5 . 99  1 . 1  
8 . 58 1 . 8 
9 . 94 2 . 0  

10 . 9 2 . 0  
16 . 3  2 . 5  
0 0 

1 0° c .  
22 . 2 2 . 8  
1 . 43 0 . 3  
3 . 08 0.6 
5 . 11 1 . 1  
8 . 7 5 1 . 9 

·10 . 8 2 . 2 
1 2.2 2 . 3  
19 . 2 3 . 1  

0 0 

(NH4) 2HP04 H20 

mass% mol/kg mass% 

7.3 0  0 . 7 7 5 . 6  
2 . 12 0 . 3  51 . 1  
2 . 64 0 . 4 48 . 9 
4 . 10 0 . 7  43 . 2 
4 . 55 0 . 7  46 . 6  
6 . 25  0 . 8 59 . 4 
0 0 60 . 25 

8.05 0 . 8 73.1 
0 . 55 0 . 07 54 . 0  
0 . 98 0 . 1  51 . 8 
2 . 55 0 . 4 4 5 . 8 
3 . 66 0 . 7  40 . 2 
4 . 25 0 . 8 43 . 0 
4 . 64 0 . 8 4 5 . 5 
6 . 97  0 . 9  57.5 
0 0 56 . 8 

9 . 4 7 1 . 0  68 . 3 5 
0 . 61 0.1 38 . 1 
1.3 1 0 . 2 43 . 0  
2 . 18 0 . 4 38 . 9 
3 . 7 4 0 . 7  39 . 4 
4 . 61 0 . 8 42.3 
5.2 0.9 45 . 4 
8 . 2 1 . 1 58 . 4 
0 0 48.0 

The authors state that the equ ilibrium solid phases ar e NH4H2Po6 , KH7Po4 and an 
unspecif ied double salt . There is no mention of the degr ee of hydration . 

a. 
Concerning the mass% of K2HP04 , see footnote b under Part 1 .  

Part 4 . Solubility in the NH4H2Po4- (NH4 ) 2HP04-K2HP04-H2
o system at o•c . 

NH4H/04 (NH4 ) 2HP04 K2HP04 n2o 
Nr mass% mol/kga. mass% mol/kga. mass% mol/kga. mass% 

1 20 . 0  3 . 57 3 1 . 4 4 . 89 ---- ---- 48.6 
2 23 . 2 4 . 18  2 5 . 0  3 . 92 3 . 6  0 . 42 48 . 2 
3 10 . 7  2 . 13 10 . 4 1 . 81 35 . 4 4 . 67 43 . 6  
4 7 . 5 1 . 68 7 . 2 1 . 40 46 . 5 6 . 88 32 . 9 
5 6 . 8 1 .  53 7 . 6  1 . 4 9 4 7 . 0 6 . 99 38 . 6  
6 15 . 6  2 . 82 23 . 6  3 . 7 2 12 . 8 1 . 53 48 . 0  
7 2 . 8 0 . 64 2 . 15 0 .43 57 . 3 8 . 7 1  37 . 7  

a.The mol/kg H20 values were calculated by the comp iler. 



Tripotassi um Phosphate 

COMPONENTS : 

( 1 ) Tripotassium phosphate ; K3Po4 ; 
[ 7 7 78-53-2 ) 

(2) Water ;  H2o ;  [ 7 732-18-5 ) 

CRITI CAL EVALUATION :  

EVALUATOR : 

THE BINARY SYSTEM 

J, Eysseltova 
Charles University 

Prague , Czechoslovakia 

May 1985 
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The situation with this system is similar to that for the K2HP04-H2o system . There 
are insuf f ic ient data to use the solubility equat ion describ�d in the sec t ion on NaH2P04 
(chap .  3) . Solub ility measurements were made by  Ravich (1) . However ,  ·there are only a 
few add itional da ta : four experimental values in ref (2 ) ,  two in ref ( 3 ) , and one in 
each of two o ther papers (4 , 5 ) . All these o ther values are 1-10% lower than those of 
Ravich (1 ) . There fore , no values can be recommended for the solub ility o f tripotassium 
phospha te in water . 

There is also uncer tainty wi th respect to the degree of hydration of the tri
potassium phosphate . Ravich ( 1 )  reported the existence of a stable hep tahydrate and 
trihydrate and a metastable enneahydrate . However ,  it is possib le that there is some • 
error in his assignment of stab ili ty and metastabili ty to the eutonic  solu tions .  Some 
authors (2 , 6 ) also repor t  the existence of an oc tahydrate as the stable phase at room 
temperature , bu t  neither Ravich  ( 7 ,8 ) nor Berg (9-11 )  observed an octahydrate in their 
de tailed studies of the K20-P205-H20 system . Therefore , the evaluator conc ludes that the 
existence of the oc tahydrate has not been established .  

MULTICOMPONENT SYSTEMS 

Several ternary and one quaternary systems have been stud ied bu t there are in
suff ic ient solub ili ty values to enable any to be recommended .  

1 .  The K3P04-NH3-H70 system . A miscibility gap was found in this system (2 ) . 

2 .  The K3P04-KB02-H20 system . Solub ility measurements were made for this system at 298 K 
(6 ) . The method of analysis for phosphate used in this study was incorrec t , giving 
values that  were in error by +30-80% . 

3. The K3Po4-K7so4-H2o system . This system was stud ied at 343 K (4 ) and the existence of 
the compound K7 S04 • K3P04 · 9H70 was reported , 

4 . The K3POti -KN02-H20 system. Solubility  values were measured at 298 K (5 ) . Nei ther new 
compounds , e . g . , K3P04 • KN02 , nor solid solutions are present in this system . 

5 . The K3POfK2S04-KVO,-H70 system . A study was made of this system at 308 and 333 K (3 ) . 
In addit on to the components and their hydrates , the following were reported as 
equilib rium solid phases : 

(i ) 4K20 · P205 • V ,05 • 301120 ; ( ii ) 4K20 · P205 • V  20, ' 24H20 ; 

( ii i ) 4K20 · P205 · V205 · 22H20 ;  ( iv )  4K20 · P205 · V205 · l8H20 ;  

(v ) 5K20 • P205 • 2S03 • 30H20 ;  and (vi )  5K20 • P205 ' 2S03 • 22H2o .  The ratio K : P : S for (v )  and 

(vi )  is the same as that reported by others (4 ) . 

Re ferences 

1 . Ravich , M . I. Iav .  Akad . Nauk SSSR, Ser . Khim. 1938 , 141. 
2 ,  Janecke , E ,  z. Physik . Chem . 1927 , 1 2?, 7 1 . 

�� 

3 , Gasanova , Kh , D ,  ; Abdurag imova , R . A . Ukr . Khim . Zh.  19 78 , 44, 158 ,  
4 ,  Rustamov ,  K , A , ; Rza-Zade , P.F . ; Abduragimova , R . A .  IssZed .  ObZ .  Neorg . Fia . Khim . 

197 1 ,  16 7 , 
5 . Pro tsenko , P.I . ; Ivleva , T.I . ; Rubleva , V . V . ; Berdyukova , V . A . ;  Edush , T.V . Zh. Pr>ikl . 

Khim . (Leningrad; 19 75 ,  48, 1055 . 
6 .  Beremzhanov , B .A . ; Voronina , L . V . ; Savich ,  R . F . Khim . Khim .  TekhnoZ . (A lma Ata )  19 78 ,  

29 . 
7 , Ravic h ,  M . I .  Kaliy 1936 , 1 0, 33 , 
8 , Ravich ,  M . I. Iav .  Akad. Nauk SSSR 1938 , 16 7 , 
9 , Berg , A . G . Iav . Akad, Nauk SSSR 1933 , 16 7 , 

10. Berg , A . G .  Iav .  Akad . Nauk SSSR .!21,!!, 147 ,  
1 1 , Berg , A . G .  Iav .  Akad. Nauk SSSR 1938 , 16 1. 



298 Tripotass iu m Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
Jl!nt:cke ,  E .  ( 1) Tripotassium phosphate ;  K3Po4 ; 

[ 7 7 78-53··2 ] Z ,  Phy-0 . Chem . 1927 , 1 2 7 ,  7 1-92 , 
( 2 )  Water; H20;  [ 7 732-18-5 )  

VARIABLES : PREPARED BY : 

Temperature and composition . J ,  Eyssel tov� 

EXPERIMENTAL VALUES : 
Crystallization temperatures and composition of saturated solu t ions 

ex isting in equilibrium with crystalline K3Po4 • 8H2o. 

H2o K/04 

:t./ o c .  cone mass% mass% 

45 . 1  68 40 . 3  59 . 7  
43 . 2  7 5  43 . 0  57 . 0  
23 , 3  104 5 1 . 0  4 9 . 0 

7.5 125 55.8 44 . 2  

aThese values were calculated by the compiler . 

b 
The c oncentrat ion unit is : g/100 g K3Po4 • 

AUXILIARY INFORMATION 

a 

mol/kg 

6.98 
6 . 24 
4 . 52 
3 . 73 

METHOD/APPARATUS /PROCEDURE :  SOURCE AND PURITY OF MATERIALS : 
The salt  was added to the water and the 
mixtur e was heated unt il to tal l iquefac tion 
occurred . A cooling curve of the mixture 
was then measured . The methods o f  analys is 
are not described . 

Merck pure K3Po4 was used and was fur ther 
pur ified by d issolving the sal t in water 
and passing NH3 through the solution for  
2-3 hours. The oc tahydrate  precipitated 
from the so lut ion . 

Analysis :  found calculated 
H20 40 . 00% 4 0 . 58% 
P 205 19.10% 19 . 9 5% 

K20 40 . 14% 39 . 47% 

ESTIMATED ERROR: 

No information is given. 

REFERENCES : 



Tr ipotassium Phosphate 

COMPONENTS :  

(1) Tripotassium phosphate ; K3Po4 ; 
[ 7 7 78-53-2 ) 

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

VARIABLES : 

Temperature and compos ition . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Ravich , M . I . 

Z zv .  AN SSSR . � e/r. . K/wn, 1938 , 141-6 , 

PREPARED BY : 

J , Eysseltovii 

Compositions and crystallization temperatures in the ' K3Po4-H2o system , 
K/04 

mol/kl 
solidb 

K/04 
mol/kl 

solidb t.t · c .  mass% mo1% phase ti •c . mass% mol% phase 

-1 . 18 4.54 0 , 40 0 , 22 ice 42 . 6  59 . 46 11 . 06 6 , 90 
-2 . 60  9 , 7 5 0 , 91 o . so I I  44 . 5  60 .84 11 . 64 7 . 31 I I  

-4 . 6  1 5.43 1 .  52 0 .85  I I  4 5 . 4 61 . 94 12.13 7 .66 I I  

-7 . 7  21.74 2 , 3 0  1 . 30 I I  4 5 . 6  62 . 51 12 . 39 7 . 8 5 I I  

-12 . 0  2 7 . 34 3 . 09 1.7 7 I I  4 5 . 6  63 . 12 12 . 68 8.06 I I  

-15 , 8  31.53 3 . 7 6  2 . 16 I I  4 5 . 4  B + C 
-20.0 35.12 4 , 3 9 2.54 I I  25 63.17 12 . 7 0  8 . 07 cc 

-24 , 0  38 . 33 5 , 00 2 , 92 Ac+ ice 3 0  63 , 19 12 , 71 8 . 08 I I  

-28 , 2  40 . 2 5 5 , 40 3 , 17 B + ice 35 63 , 33 12 . 77 8 . 13 I I  

-8.8 42 , 92  6 , 00 3 , 54 B 40 63 . 41 12 .81 8 . 16 I I  

0 44 . 2 6 6 , 3 1  3 . 74 I I  45 63 . 56 12 . 8 9  8 . 21 I I  

10 46 .83  6 , 95 4.14 I I  so 63.80 13 . 00  8.30 C 
2 0  49 . 62 7. 71 4 . 63 I I  60 64.08 13 . 14 8 . 40 I I  

25 51.42 8.23 4 . 98 " -7 . 7  43.85 6 , 21 3 . 67 Ac 

30  SJ . OB 8 ,  7 5  5 . 32 I I  0 47.62 7 . 16 4.28 I I  

35 55 , 43 9 , 54 5.85  I I  5 . 0  4 9 , 80  7 ,  7 6  4 . 67 I I  

40 57 , 51 10 , 30 6.37 I I  8 .8 52 . 23 8 . 43 5 . 1 5 I I  

12 . 3 57.72 10 . 00 6 . 43 I I  

a The mol/kg H20 values were calculated by the comp iler. 

The solid phases are : A =  K3Po4 • 9H20 ;  B a K3P04 ' 7H20 ;  C = K3P04 '3H20 , 

C Metastable equilibr ium . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The isothermal method wss used , The 
solubility was determined by evaporating 
the saturated solutions and drying to 
constant weight . Cool ing curves were 
determined for some of the mixtures . 

SOURCE AND PURITY OF MATERIALS : 

The mater ial used is reported as having 
been submitted by Berg , The comp iler 
assumes the material is the same as that 
used in (1) , 

ESTIMATED ERROR : 

No information is g iven . 

REFERENCES : 

1 .  Berg . L . G .  1zv . AN SSSR .  -0 elr. , Klwn . 
1938 , 150. 
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300 Tripotass i u m  Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Tr ipotassium phosphate ; K3Po4 ; 
[ 7 7 78-53-2 ]  

Janecke , E .  

z .  Phy-6 . Chem . 1927 , 7 2 7 ,  7 1-92 .  
( 2 ) Ammonia ; NII3 : [ 7 664-41-7 ] 

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

VARIABLES :  

Composition and temperature . 

EXPERIMENTAL VALUES : 
A misc ibility gap was found in 

Part 1. The isothermal binodal 

H2o 
a 

NH3 a 
cone . cone . 

238 13 . 2 
258 15 . 9  
2 5 7  20 . 9 
27 6 27.6 
294 3 6 . 6  
307 4 1 . 6 
320 47 . 0  
329 53 , 9  
349 74 . 2 
285 90 . 6 
235 9 1 . 6  

aThe concentrat ion unit 

PREPARED BY : 

J . Eyssel tovii 

the l iquid phase of the K/0 
4 

-NH3-n2o system . 

curve of the misc ibility gap at  0 ° C .  

b NH b H O b K/04 3 2 
mass% mol /kg mass% mol / kg mass% 

25 . 68 0 . 51  3 . 9 0 0 . 9 6 7 0 . 4 1 
23 . 4 9 0 . 4 3 4 . 44  1 . 01 72 . 07 
22 . 16  0 . 4 1 5 .85  1 . 34 71 . 99 
19 . 26 0 . 33 7 . 34 1 . 56 7 3 . 40 
16 . 09 0 . 26 9 . 29 1 .8 6  74 . 62 
14 . 3 5  0 . 22 10 . 22 1 . 9 6  7 5 . 43 
12 . 62 0.18 1 1 . 19 2 . 0 6  7 6 . 19 
10 . 7 4 0 . 15  12 . 56  2 . 2 5 76 . 69 

5 . 7 5 0 . 08 16 . 52 2 . 78 7 7 . 73  
2.44  0 . 04 2 3 . 53 4 . 8 6  74 . 02 
2 . 51 0 . 05 27 . 34 6 . 84 7 0 . 15  

is :  g / 100 g of (K3Po4 + NH3 ) . 

b These values were calculated by the compiler . 

AUXILIARY INFORMATION 

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

No info rmat ion is g iven . No informat ion is g iven . 

ESTIMATED ERROR : 
No informa tion is g iven . 

REFERENCES :  



COMPONENTS : 

Tri potassium Phosphate 

I 
! ORIGINAL MEASUREMENTS : 

Jllnecke , E .  ( 1 ) Tripotass ium phosphate ; K3Po4 ; 
[ 7 7 78-53-2 ]  Z .  Phy./i , Chem. 192 7 ,  1 2 7 ,  71-92 . 

( 2 )  Ammonia ; NH3 ; [ 7 664-41-7 ] 

( 3 ) Water ;  n2o ; [ 7 7 32-18-5 ) 

EXPERIMENTAL VALUES cont ' d : 
- l 

Part 2 . Composit ion of solutions exis ting in equil ibrium with K
3
Po4 • 8H2o .  

Kl04 NH3 H2o 
b t/ 0c .  layer mass% a. mass% a. b mass% a. cone mol/kg cone mol /kg cone 

0 upper 3 . 2 13 . 85  0 . 04 19 . 9 86 . 15 3 , 52  76 . 9  3 32.6 
lower 39 . 1  95 . 7  1 . 2 7 1 . 8 4 . 3  o .  7 1 59 . 1  144 . 7 

15 upper 2 . 5  9 , 0  0 , 05 2 5 . 5 9 1.0 5 , 83 7 2 . 0 257 , 0  
lower 45 . 5 94 . 8 1 . 99  2 . 5 5 , 2 1 . 3 6 52 . 0  108 . 0  

2 5 up per 4 . 2 14 . 6 0 . 09 24.5 85 . 4  6 . 52  7 1 . 3  232 . 0  
lower 50 . 0  97 . 3  2 . 47 1 . 4  2 . 7 0 .86 48 . 6  95 . 0 

a.The concentrat ion un i t is : g /100 g of CK/04 + NH3 ) . 

The mo l/kg H2o values were calculated by the comp iler , 

Par t 3 ,  Temperatu res  o f the m iscibility gap in some solu tions of the 
K3Po4-Nu3-u2o system . 

K/04 
mol/kga 

NH3 
mo l /kga 

H2o 

mass%« gram mass%a. gram mass%a. gram t/ 0 c .  
93 . 55  3 5 , 57 1 . 03 6 , 45 2.45 0 . 88 183 61 . 98 0 
89 . 5  29 . 98 0 , 7 1 10 , 5  3 , 52 1 . 04 198 . 5 66 , 50 0 
84 . 3  26 . 55 0 . 58 15 , 7 4 . 94 1 . 34 21 7 . 5 68 , 50 0 . 3 
7 8 . 5 23 . 21 0 . 46 2 1 . 5 6 . 36 1 . 57  23 8 . 2 7 0 . 43 6 . 9  
66 . 5  19 . 7 6 0 . 39 3 3 . 2 9 . 8 2  2 . 42 238 . 1  7 0 . 42 46 . 05 
56 . 3  15 . 50 0 . 28 43 . 5 11 . 94 2 . 66 264 . 4 7 2 . 56 45 .  7 5  
42 . 8  1 1 . 08 0 . 18 56 . 1  14 . 16 2 . 81 296 . 2  74 . 76 3 9 . 6  
2 5 . 0  5 . 7 7 0 . 08 7 5,0 17 . 32 3 . 06 3 33 7 6 . 90 14 , 2 
93 . 6  37 . 7 1 1 . 20 6 , 4 2 . 58 1 . 02 148 , 2 59.71  37 . 7 
91 . 0  37 . 07 1 . 20 9 , 0  3 . 67 1 . 48 145 . 5 59.27 57 , 2 
8 5 . 0  32 . 32 0 . 93 15 . 0  5 . 70 I 2 . 06 163 61 . 98 7 0 . 2 
78 . 5 2 7 . 84 o .  72  21 . 5  7 . 62 2 . 46 182 64 . 54 69 . 4 
7 1 . 1  23 . 66 0.56 28 . 9 9 . 62 2 . 8 2 200 . 5 66 . 7 2  52 . 4  
60 . 5 18 . 8 5 0 . 40 39 . S  12 . 3 0  3 . 28 2 21 68 . 85 44 . 6 
50 . 8 14.74 0 . 28 49 , 2 14 . 28 3 . 43 244 . 6 70 . 98 35 . 95 
2 9 . 2 7 . 10 0 . 11 7 0 . 8 17 . 20 3 . 2 5  311 , S 7 5 . 7 0 13  

a.These values were calculated by the comp iler . 

b When the temperature is raised , this is the tempera ture at which two layers are 
f irst observed .  

AMO-U 
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302 Tr ipotassi um Phosphate 

COMPONENTS : 

(1) Tripotass ium phosphate ; K3Po4 ; 
( 7 7 78-53-2] 

ORIGINAL MEASUREMENTS : 

Rustamov ,  K , A , ; Rza-Zade ,  P . F . ; 
Abdurag imova , R , A ,  

( 2 )  D ipotass ium sulfate ; K2so4 ; [ 10233-01-9 ]  

( 3 )  Water ; H20 ; [ 7 7 32-18-5 ]  

1��ted . Obt . Neong. Fiz .  Kh,im, 1971 , 167-9 . 
(Proceed ings of the Institute  ol""rnorganic 
and Phys ical Chemis try , Academy of 
Sciences of the Adzerbeidzhan SSR) 

VARIABLES : PREPARED BY : 

Compos i tion at 7 0° C .  J ,  Eysseltova' 

EXPERIMENTAL VALUES : 
Solubility isotherm for the K3Po4-K2so4-H2o sys tem at  7 0 ° C .  

P205 
mass% 
----

0 . 6889 
1 . 3413 
1. 4378  
2 . 0000 
3 . 5883 
4 . 6 607  
6 . 8621 
8 . 1070  
8.8433 

10 . 7 585  
11 . 9900 
13.7434  
17 . 3498  
21.4349  

K/04 
mass% 
----

2 , 0599  
4 . 0042 
4 , 2932 
5 . 9718 

10 . 7143 
13 , 9164 
20 . 4895  
24 . 2020 
26 . 4033 
32 . 1239 
3 5 . 8011 
41 . 0365  
51. 8049 
64.0026 

mol/kga 

0 . 11 
0 . 22 
0 . 24 
0 . 33 
0 , 61 
0 . 8 1 
1 . 27 
1 . 56 
1 .  7 1  
2 . 29 
2 . 65 
3 . 30  
5 . 08 
8 . 3 7  

so3 K2so4 H20 

mol/kga mass% mass% 

7 . 5906 
6 . 9682  
6 . 1820 
5 . 4 7 2 2  
5 . 5432  
3 . 2 616 
2 . 7 3 95  
1 .  6 339  
1 . 33 7 1  
0 . 5414 
0 . 8320  
0.2833 
0 . 18 79  
0 . 0926  
------

mass% 

16 . 5095 
15 . 1558 
13.4459  
11 . 9 020 

9.8815 
7 . 0941 
5 . 9584 
3 , 5537  
2 . 9081 
1 . 1835 
1 .  8098  
0 , 6163 
0 . 4087 
0 . 2014 
------

1 . 13 83 . 4905 
1 . 05 82 . 7843 
0 , 93  82 . 5499  
0 . 81 83 , 8048 
0 . 67 84 . 14 67 
0.49 82 . 1916 
0 . 42 80 . 1252 
0 , 2 6 7 5 . 9 568 
0 . 22  7 2 . 8899  
0 , 09 72 . 4112 
0 . 15 66 . 0663 
0 . 05 63 . 5826 
0 , 04 58 . 5548 
0 . 02 4 7 . 9937  
---- 3 5.9974  

a The mol/kg H2o values were calculated by the comp iler . 
b The solid phases are :  A = K2so4 ; B = K2so4 · K3Po4 · 9H20 ; C = K3Po4 • 7H20 .  

AUXILIARY INFORMATION 

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

solid b 
phase 

A 
I I  

A +  B 
B 
I I  

I I  

I I  

I I  

I I  

I I 

B + C 
C 
I I  

I I 

I I  

The potassium phosphate was added to 
saturated solutions of potass ium sulfate  
and the mixtures were equ ilibrated in 
vessels of Mo-glass placed in a water 
thermos tat . Equ ilibr ium was checked by 
repeated experiments , The P 2o5 and so3 
contents wer e determined photocolori
metrically . The solid phases were analyzed 
only occas ionally . 

Pure" and "chemically pure" K2so4 and 
K3Po4 were used .  

ESTIMATED ERROR: 

No details are g iven . 

REFERENCES : 



Tri potassi u m  Phosphate 303 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Tripotassium phosphate ; K3Po4 ; 
[ 7 7 78-53-2 ] 

(2 ) Potassium nitrite; KN02 ; [ 7 758-09-0] 

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

Pro tsenko , P.I . ; Ivleva ,  T . I . ; Rubleva ,  
Berdyukova ,  V . A . ; Edush , T . V .  

Zh , Pukl, Kh.im. 
1055-9 . 

I Len.lng1tadJ 1975 ,  48 , 

v . v . ; 

VARIABLES : PREPARED BY : 

Composit ion at 25° c . J .  Eysseltova 

EXPERIMENTAL VALUES :  Solubility in the K3Po4-KNo2-H2o system a� 25 °C , 
K/04 b 

KN02 b 
H2o 

Cl Cl mass% concn mol/kg mass% concn mol/kg mass% solid phase 
50. 71  87 . 24 4.85 o . oo o . oo o . oo 49 . 29 Klo4 ;

1
7H20 

49 . 50 8 6 . 41 4 . 80 1 . 93 8 . 40 0 . 47 48 . 57 
43 . 50 8 2 , 28 4.57 11 , 68 55 . 10 3 , 06 44 . 82 I I  

43 . 39 83 . 58 4 . 64 12 . 59 60 .48 3.36 44 . 02 I I  

40.65 80 . 86 4.49 1 6 . 72 82 . 92 4 . 61 42 . 63 I I  

38 . 70 80. 62 4 . 48  20. 60 107 . 02 5 . 96 40 . 70 I I  

36 . 39 83 . 15 4 . 62 24 . 67  134 . 00 7 . 44 38 . 94 I I  

33 . 43 7 6 . 39 4 . 24 29 . 4 6  167 . 8 7 9 . 33 37 . 11 I I 

31 . 19  73 , 57 4 . 09 32 . 8 7 193 . 41 10 . 75 35,94 K3Po4 · 7�2o + KN02 31 . 09 73 , 23 4 . 07 32,90 192 . 7 7  10 . 71 36,01 
31 . 08 73 , 28 4 , 07 32 . 96 194 . 11 10 . 78 35 . 96 I I  

31 . 08 73.34 4.07 33 . 00 194 . 43 10,80 35.92 I I  

28 . 62 6 9 . 07 3 . 84 36.25 2 18.23 12 . 12 35 . 13 KN02 24 . 93 62.00 3.44 40 . 99  254 .37 14 . 13 34 . 08 I I  

20 . 3 7  52 . 69 2 . 93 4 6 . 85 303 . 97 16 . 8 9  32 . 7 8 I I  

16 . 32 44 . 70 2 . 48 51 . 20 333 . 68 18 . 54 32 . 48  I I  

12 . 63 35,03 1 , 95 5 6 . 81 393 , 15 21 . 84 30 . 56 I I  

8 . 10 24,26 1 . 35 63 . 55 474 . 09 2 6 .34 28 . 35 I I  

4 , 98 15 , 81 0 , 88 68 . 32 541.08 30 . 06 2 6 .  70 I I  

----- ----- ---- 7 5 . 92 666 . 81 37 . 05 24 . 08 I I  

ClThe concentrat ion unit is : mol/1000 mol water . 

b The mol/kg H2o values were calculated by the compiler .  

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The isothermal method was used . Ten to 
twelve hours were allowed for equilibrat ion . 
The nitrite ion content was determined by 
the iodometric back titration of excess 
permanganate. The phosphate ion content 
was determined gravimetr ically as Mg2P2o7 • 

SOURCE AND PURITY OF MATERIALS : 

The K3Po4 · 7H20 was recrystallized . 
a purity of 99 , 5 6% ,  

It had 

The KN02 was synthesized by the reaction of 
Ba (N02 ) 2 with K2so4 • It had a purity of 
99 . 65% . 

ESTIMATED ERROR : 

The temperature was controlled to within 
± 0 . 1° C .  The compiler estimates the 
reproducib ility of the solubility values to  
�,. ahnut- + 0 . 1'!'. 

REFERENCES : 



304 Tri potassiu m  Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1 )  Tripotassium phosphate ;  K3Po4 ; 
( 7 778-53-2 ] 

Beremzhanov , B.A . ; Voronina , L , V , ; 
Savich ,  R , F ,  

( 2 )  Potassium borate ; KB02 ; [ 137 09-94-9 ]  

( 3 )  Water ; H2o ;  ( 7 7 32-18-5 ]  

Khim . Khim. Tekhnol. CAtma. A.ta) 1978 , 29-3 6 . 

VARIABLES : PREPARED BY : 

Composition at 25 ° C .  J ,  Eysseltov, 

EXPERIMENTAL VALUES : Solubility in the KB02-K3Po4-H20 sys tem at 25 ° C .  

mass%a 
Kl04 

mol/ kl mass%a 
KB02 

mol/kl 
ref r .  

mo1% mo1% index 
---- ---- ----- 0 . 3 68 0 . 081  0 , 045  1 . 441 
97 . 4  7 7 . 5  180 ----- ----- ----- 1 . 450  
87 . 6  37 . 38 33 . 4  0 . 054 0 . 054 0 . 054 1 . 44 5  
7 9 . 2  24 . 29 18 . 0 0 . 061 0 . 04 6 0 . 03 6  1 . 445 
72 . 0  1 7 . 53 12 . 1  0 . 063  0 , 03 5  0 . 028  1 . 445 
68 . 4  1 5 . 45 10 , 2  0 , 117 0 . 067 0 , 046  1 . 444 
61 . 4  11 . 66 7 , 5  0 . 126 0 , 062 0 , 040 1 . 445 
57 . 0  9 .  7 7 6 , 3  0 . 17 3  0 . 07 9  0 , 050 1 . 443 
5 6 . 4  8 . 08 6 . 1  0 . 17 6 0 , 086  0 . 050  1 . 441 
54 . 6  9 . 06 5 , 7  0 . 17 1  0 . 07 2  0 , 04 7  1 . 440 
53 . 4  8 . 8 6  5 , 4  0 . 164 0 , 07 0  0 . 044 1 . 435  
47 . 8  7 . 07 4 . 3 0 , 159  0 , 061 0 , 038  1 . 434 
23 . 4  2,89  1 . 4 0 . 18 7  0 . 052 0 . 030  1 . 430  
20 . 4  2.00 1 . 2  0 . 211  0 , 055  0 , 033  1 . 4 2 5  
10.2 0 , 7 9 0 . 5  0 . 298 0.069 0 . 041  1 . 420  
6 . 6  0 . 5 7 0 . 3  0 , 328 0 . 07 6  0 , 044 1 . 410 

aThes e values were calculated by the compiler . 

b 
The sol id phases are : A •  KB02 ; B = K3Po4 ; C = K3Po4 • 8H2o .  

AUXILIARY INFORMATION 

pH 

13 . 95 
13 , 80 
13.90 
13 . 81 
13 . 48 
13 . 21 
12 . 97 
12 . 8 8  
12 , 88 
12 , 7 0  
12 . 65 
12 . 50 
12 . 4 6  
12 . 41 
12 . 3 5  
12 . 22 

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

The isothermal method was used but no 
further details are given . 

No informat ion is given . 

ESTIMATED ERROR: 

No informat ion is given . 

REFERENCES : 

solid b phase 

B 
C 
I I  

I I  

I I  

I I  

I I  

A + B 

I I  

I I  

I I  

I I  

I I  

I I  



Tripotass i um Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 
(1 )  Tripotassium phosphate ; K3Po4 ; 

[ 7 7 7 8-53-2 ]  
Gasanova , KH .G . ;  Abduragimova , R .A .  

Ulvl . Khim. Zh.  l.21.§., 44 , 158-63 . 
(2) Dipotassium sulfate ; K2so4 ; [ 10233-01-9 ] 

( 3 )  Potassium vanadat e ;  KV03 ; [ 13 769-43 -2 ] 

(4) Water;  H2o; [ 7 7 32-18-5 ]  

VARIABLES : PREPARED BY : 

Composition at 3 5 ° and 60° C .  J .  Eysseltova 

EXPERIMENTAL VALUES : 
Invariant points in the K3Po4-K2so4-Kvo3-H2o 

K/04 KV03 
mol/kga 

K2so4 
mol/kga mas s% mol/kl mass% ma ss% 

temp . a 3 5° C. 

o . oo o . oo 12 . 83 1 . 06 0 . 00 0 . 00 
0 . 00 0 . 00 o . oo o . oo 12 . 23 0 . 7 9  

5 2 . 90 5 . 29  o . oo 0 . 00 0 . 00 0 . 00 
o . oo o . oo 1 . 8 8  0 . 15 10.28 0 . 67 

21.97 1 . 43 6 . 01 0 , 60 o . oo o . oo 
2 , 49 0 . 13 10 , 58 0 , 88 0 . 00 o . oo 
4.89 0 . 26 2 . 28 0.18 5 . 90  0 . 38 
1 . 85 0 . 09 0 . 00 o . oo 10 . 51 0 . 68 
2 . 7 9  0 . 15 0 . 46 0 . 03 10 . 48 0 . 69  
4 . 9 7 0.25 1 . 03 0 . 08 2 . 58 0 . 1 6  

17 . 54 1 . 07 2 . 98 0 . 28 2 . 88 0.21 
24 . 21 1 . 58 o . oo o . oo 3 . 84 0 . 30 

2 , 29 0 . 12 0 . 72 0.06 10 . 14 0 . 66  

temp .  • 60° c. 

o . oo o . oo 2 2 . 46 2 . 09  0 . 00 o . oo 
o . oo 0.00 o . oo o . oo 15 . 3 8 1 . 04 

61 . 55  7 . 54 o . oo o . oo o . oo 0 . 00 
o . oo o . oo 3 . 37 0 . 29 13 . 84 0 . 95 
4.32 0 , 26 18 . 11 1 , 69 o . oo o . oo 

24 , 93 1 .  7 8 9 , 12 1.00 0 . 00 0 . 00 

sys tem .  

H2o 

mass% solid phase 

8 7  . 1 7 A 
87 . 7 7  B 
/1 7 . 10 C 
87.84 A + C 
72 , 02 C + D 
86 . 93 A + D 
86 . 93  A + D + E 
8 7 . 54 B + F 
86 . 2 7  B + E + F 
91 . 42 D + E + F 
7 6 . 60 C + D + F 
7 1 . 9 5  C + F 
8 6.85 A + B + E 

7 7 . 54 A 
84 . 62 B 
38 . 45 G 
82 . 7 9  A + G 
7 7  . 57 A + H 
65 . 9 5  G + H 

b 

( continued next page) 

AUXILIARY INFORMATION 

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

The method of invariant points was used .  No informat ion is g iven . 
The third component was added to binary 
sys tems . No further d etails are given . 

ESTIMATED ERROR : 

Nothing is s ta ted . 

REFERENCES : 
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306 Tr i potass ium Phosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Tr ipotassium phosphate ; K3Po4 ; 
[ 7 7 78-53-2 ]  

Casanova , KH . G . ; Abduragimova , R . A . 

Ulvt . Kh<m. Zh . 1978 , 44 ,  158-63 . 
( 2 )  Dipotassium sulf ate ; K2so4 ; [ 10233-01-9 ) 

( 3 )  Po tassium vanadate ;  KV03 ; [ 13 7 69-43-2 ]  

( 4 )  Water ; H2o ; [ 7 7 32-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

Kl04 
mol/kl 

KV03 
mol/kl 

K
2
so4 

mass% mass% mass% 

temp . = 60° c . 

28 . 4 2  2 . 01 o . oo o . oo 5 . 21 
5 . 14 0 . 29 o . oo o . oo 12 . 22 
5 , 93 0 , 34 6 . 11 0 . 54 6 . 58 
0 . 7 4 0 . 04 2 . 21  0 . 18 12 . 09 

1 5 . 09 0 . 91 4 . 00 0 . 3 7 3 . 17 
3 , 00 0 , 15 1 . 21  0 . 09 7 . 20 
1 . 3 9  0 . 07 0 . 45 0 . 03 12 . 1 1  

mol/ kga 

0 . 45 
0 , 84 
0 . 46 
0 .81 
0 . 23 
0 . 4 6 
0 ,80 

Cl The mol/kg 1120 values were calculated by the comp iler . 

H20 

mass% 

66 . 37 
82 . 64 
81 . 38 
84 , 9 6  
7 7 . 7 4  
88 , 59 
86 , 05 

The sol id phases are :  A = KV03 ' 3H20 ;  B = K2so4 ; C = K3Po4 • 7H20 ;  

D = 4K20 · P205 ' V205 · 30H20 ;  E = 4K20 · P 205 · V205 ' 24H20 ;  

F = 5K20 · P205 · 2S03 · 30H20 ;  G = K3P04 · 3H20 ; II =  4K20 · P205 ' V205 ' 22H20 ;  

I =  5K20 · P20 5 ' 2S03 ' 22H20 ;  J = 4K20 · P205 ' V205
' 18H20 .  

solid phase 

G + I 
B + I 

A +  H + J 
A + B + J 
G + H + I 
H + I + J 
B + I + J 

b 



Ru bid i um Dihydrogenphosphate 

COMPONENTS : 
( 1 )  Rubidium dihydrogen phospha te ; RbH2Po4 ; 

[ 137 74-16-8 ] 

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

CRITICAL EVALUATION : 

EVALUATOR : 
J ,  Eysseltova 

Charles University 
Prague ,  Czechoslovakia 

December ,  1983 

Qualitative solubility studies were made of three rubidium orthophosphates (1) : 
Rb3Po4 • 4H20 [ 101056-52-4 ) ;  Rb2HP04 • H2o [ 79832-54-5 ) ;  and RbH2P04 [ 137 74-16-8 ) , It 
was est imated that all these compounds are highly soluble. There is also a reference 
to Rb3Po4 · 3H O { 10156-5 1-3)  but no solubility data are reported (2) ,  When it was 
discovered tfiat the crystals of rubidium dihydrogen phosphate had some desirable 
electrical characteristics , further solubility studies were made . 

307 

The binary system RbH2Po4-H20 was studied by Bykova ,  et al . (3) , All other 
solubility studies (4 ,  5 ) were for ternary systems , The solubility values were 
determined by a direct analytical method in all the studies , but some of the analytical 
procedures are questionable .  One group (4) used a potentiometric titration with aqueous 
KOH and report an accuracy of ±  0 , 2 mass% . The others (3 ,  5 ) used gravimetric 
procedures . Bykova , et al. (3) weighed rubidium as the tetraphenylborate and discuss 
the problem of analyz ing for phosphorus in the presence of rubidium . Literature data 
for the solubility of rubidium phosphomolybdate (6 , 7 ) are cited (8 , 1 x 10-6 mol dm-3 
in 0.1 mol dm-3 HN03 at 293 K) and the possible formation of RbMgP04 is discussed (8 ) ,  
Because of these facts the gravimetric determination of phosphorus in systems containing 
rubidium must be carried out under carefully defined and controlled conditions . 
Zvorykin ,  et al . ( 5 ) precipitated phosphorus as (NH4 ) 3PM012040 , reprecipitated it as 
NH4MgP04 and then calcined the latter to form Mg2P207 • They made no comment about the 
consistency of their determinations of NH3 , Rb and P. The compiler found these values 
to be inconsistent with each other . 

THE BINARY SYSTEM 

The solubility of RbH2Po4 in water has been determined over the temperature range 
of 27 3  to 353 K ( 3) .  The temperature coefficient of solub ility was also determined and 
the authors split the temperature interval in two parts : 273-313 and 323-353 K. The 
evaluator treated these data by the linear regression method. The results are sum
marized in Table I where the coefficients for equation [ 1 ] are given for concentrations 
expressed as mass% and as mol/kg, The results in Table I suggest that there is no 

cRbH PO a a (T-273)  + b 
2 4 

need to split the temperature interval. 

Table I .  Coefficients for equation [ 1 ] 

temp. range a b R 

c as mass% 

27 3  - 313 K 0.52 ± 0.01 30 . 4 ± 0 . 4 0 . 9988 
2 73 - 323 K a . so ± 0.01 30.6 ± 0 , 5  0,9983  
273  - 333 K 0 . 4 7 ± 0 . 02 31 . 2  ± 0.9 0 . 9939 
27 3  - 353 K 0 . 40 ± 0.03 32 . 9 ± 1. 7 0.9 788 

c as mol/kg 

27 3  - 313 K 0 . 082 ± 0.002 2.33 ± 0 . 06 0 . 9990  
273 - 323 K 0.08 7  ± 0.003 2.28 ± 0 . 10 0.9 974 
27 3  - 333 K 0.087  ± 0 . 002 2 . 28 ± 0 . 08 0,9983 
273  - 353 K 0 , 084 ± 0 . 002  2.3 ± 0.1 0 . 9981 

MULTICOMPONENT SYSTEMS 

The solubili ty of RbH2Po4 has been measured in three ternary systems . 

1, The RbH2Po4-RbCl-H2o system. The solubility in this system was measured only at 
298 K (3) . The system is an eutonic one with the invariant solution having a 
composition of 4,34 mass% (0,47 mol/kg ) RbH2P04 and 45 , 12 mass% ( 7.41 mol/kg ) RbCl, 

( continued next page ) 

[ l ] 



308 Rubid ium Di hyd rogen phosphate 

COMPONENTS : 
(1) Rubidium dihydrogen phosphate ; RbH2Po4 ; 

(137 74-16-8 ]  

( 2 )  Water ; H20 ;  ( 7732-18-5 ] 

CRITICAL EVALUATION :  ( continued )  

EVALUATOR :  
J , Eysseltova 

Charles University 
Prague , Czechoslovakia 

December , 1983 

2 .  The RbH2Po4-NH4H2P04-H2o system , The solubility in this system has been measured 
only at 298 K ( 5 ) . There are legitimate questions about the analytical procedures 
used in this work and the results must be considered to be questionable .  There is 
considerable scatter in the data , which are plotted on Figure 1 .  It  appears that 
one series of solid solutions is formed . Figure 1 shows that they belong to Type I in 
the Roozeboom classification ( 9 ) . 

3. The RbH2Po4-Rb
t

O-HJPo4-H2o sys tem . Solubilities  in this system have been measured at 
298 and 323 K 4) . The authors considered it  as the ternary system Rb20-P205-H20 ,  
The compiler transformed the values to those for the quaternary system , Figure 2 .  In 
the RbH2Po4-Rb20-H20 part of the system the solubility of RbH2Po4 is only slightly 
affected by change in concentration of the solutions , espec ially at 323 K. However , 
in the RbH2P04-H3Po4-H2o part of the system the solubility of the rubidium dihydro
genphosphate increases with increas ing H3P04 content until the invariant point is 
reached . Beyond this , the acid salt RbH5 (P04 ) 2 appears in the solid phase . Such 
acid phosphates are reported for most systems involving the alkaline me tals (10-14) . 

The solubility of RbH2P04 in aqueous H3Po4 may be described by equation [ 2 ]  where c 
is the concentration expressed as 

mass% 
given 

T /K 

298 
323 

or as mol /kg . 
in Table I I .  

a 

0.55 ± 0 . 02 

C = a • C RbH2P04 H3P04 
The value of the coeff icients ,  

Table I I .  Values of coefficients 

c as mass% 

b R 

44.1 ± 0 . 3  0.9950 0 . 93 
0.280 ± 0 . 007  54 . 8  ± 0 . 1 0 . 99 7 9  0.983 

+ b 

calculated by l inear regress ion , 

for equation [ 2 ] .  

c as mol /kg 

a b R 

± 0 . 02 4 . 38 ± 0 . 07  0 , 9991 
..!: 0 . 004 6 . 65 ± 0 . 03 1.0000 

The authors (4)  also linearized their data us ing equation [ 3 ] . 

WRb O = a +  b • WP 0 2 2 5 

[ 2 ] 

are 

[ 3 ]  

However , they gave no d etails  f or the method they used . The compiler recalculated their 
values  to g ive the following results : 
for P /Rb > 1 
T a 298 K a = 17 . 6 ± 0 . 7  mass% ; b = 0 . 30 ± 0 . 02 ;  R = 0 . 9825  
T = 323 K a = 25.2 ± 0 . 5 mass% ; b = 0 . 15 ± 0.02 ; R = 0 . 9647 
for P/Rb < 1 
T = 298 K a = -41 ± 5 mass% ; b = 3 , 9  ± 0 . 3 ;  R = 0 . 9832 
T = 323 K a = -132 ± 35 mass% ; b = 7 , 7  ± 1 , 7 ;  R = 0.8688 . 

CONCLUSIONS 

The results of two studies (3 , 4) agree well with each other , Therefore , the 
tentative solubility values for RbH2Po4 in water in the temperature range 2 73-353 K can 
be descr ibed by equation [1 ] . There are insuf ficient data to use the method that was 
descr ibed in the Critical Evaluation for the solubility of NaH2Po4 (chap , 3) . 

More work is needed to describe the solubility of other rubidium phosphates . 

References 

1 .  von Berg , E ,  Belt, 1901 , 34 , 4182 .  
2 , Lauffenburger , R . Thesis , Strasbourg 1932 . 
3 .  Bykova , I . N . ; Kuznetsova ,  G.P . ; Kolotilova , V , Ya . ; Stepin , B.D. Zh. Neo�g . Khhn . 

1968 ,  1 3 , 540. 
4 , Rashkovich , L.N . ; Momtaz ,  R.Sh , Zh .  Neo�g . Khhn . 19 78 , 2 3 ,  1349 , 
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Ru b id iu m Dihyd rogen phosphate 

COMPONENTS : EVALUATOR :  
( 1 ) Rubidium dihydrogen phosphate ; RbH2Po4

; 
[ 13 7 74-16-8 ]  

J ,  Eysseltova 
Charles University 

Prague , Czechoslovakia (2) Water ; H20 ; ( 7 732-18-5 ] 

CRITI CAL EVALUATION : 

.5 
o"'" 

.c a:: 
::,!! 0 

E 

B O  

60 

40 

20 

December , 1983 

0 40 0 BO 

mass % Rb H2P0
4 

i n  so l id  soln .  

Figure 1 . Phase diagram and dis tr ibution curve for 
the RbH2Po4-NH4H2Po4-H2o system a t  298 K ,  

The data are from ref . ( 5) . The d istribution 
curve  was constructed by the evalua tor . 
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3 1 0  Rubid ium Dihydrogenphosphate 

COMPONENTS :  
(1) Rubidium dihydrogen phosphate ; RbH2Po4 ; 

[ 137 74-16-8 ]  

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

CRITI CAL EVALUATION : 

o 298 K 
60 • 3 2 3 K 

55 

0� 

50 � 
� 0 

4 5  

8 4 H20 4 
mass % R b20 

EVALUATOR : 

8 

J .  Eysseltova 
Charles University 

Prague ,  Czechoslovakia 

December , 1983 

1 2  1 6 
m a ss % H3P04 

2 0  

Figure 2 .  Solubility in the Rb20-P 2o5-u2o sys tem . The data have been 
recalculated from ref . (4 ) by the compiler . 



Rubid i u m  Dihyd rogenphosphate 

COMPONENTS : 
( 1 )  Rubidium d ihydrogen phosphate ; RbH2Po4 ; 

[ 13 7 74-16-8 ) 

(2) Water ; H20 ;  [ 77 32-18-5 ) 

CRITICAL EVALUATION : (continued) 

EVALUATOR : 
J ,  Eysseltova 

Charles University 
Prague , Czechoslovakia 

December , 1983 
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3 1 2  Rubid ium Di hydrogenphosphate 

COMPONENTS : 
( 1) Rubidium d ihydrogenphosphate;  RbH2Po

4
; 

[ 13 774-16-8 ]  

(2) Water ; n
2o ;  [ 7732-18-5 ] 

VARIABLES :  

Temperature . 

EXPE RIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Bykova , I . N . ; Kuznetsova , G . P . ; 

Kolot ilova , V . Ya . ;  S tepin ,  B . D .  

Z h .  Neo�g . K h.im .  1968 ,  1 3 ,  540-4 . 

PREPARED BY : 

J .  Eysseltova 

Solub ility of RbH2Po4 in wa ter. 

;t,/ OC  g /100 g H2o mass%
a 

mol/ kl 

0 43 . 2 30.16 2 . 37 
25 78 . 7  44 . 04 4 . 31 
40 103. 7 50 . 91 5 . 68 
so 123.6 55.27 6 . 77 
60 137 . 1  57 . 82 7 . 51 
80 162 . 9  61 . 96  8 . 93  

aThese values were calculated by the compiler . 

COMMENTS and ADDITIONAL DATA : The tempera ture coefficient of the 
solubility is reported to be constant in the tempera ture ranges 
0 to 40 ° C and 50 to 80 ° C .  The values are : 

range/ ° C .  -1 -1 dmi/dT/mol kg K 

0 - 40 
so - 80 

0 . 0803 
0 . 070 

AUXI LIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The mixtures were equil ibra ted iso thermally 
for 15 days. The apparatus  has been 
descr ibed elsewhere ( 1) . The rubidium 
content was determined grav imetr ically as  
the tetraphenylborate . The temperature 
coeff icient of the solubil ity was determined 
graphically . 

SOURCE AND PURITY OF MATERIALS :  

RbH2P04 was  synthes ized from reagent grade 
H3P04 and Rb2C03 . The Rb2Co3 was ob tained 
by calcining Rb2 (C00) 2 . The maximum amount 
of impur ity in the RbH2Po4 was 0 . 05 mass% . 

ESTIMATED ERROR : 

The temperature was  con trolled to within 
± 0.1 K .  No o ther informa tion is g iven . 

REFERENCES :  

1 . Kuznetsova , G . P . ; Stepin , B . D . Z h .  
Neo�g . Kh.im . 1965 , 1 0 , 472 . 



Rubid ium Dihydrogenphosphate 

COMPONENTS: ORIGINAL MEASUREMENTS: 

(1) Rubidium dihydrogenphosphat e ;  RbH2Po4 ; 
[ 13774-16-8 J 

Zvorykin . A .Ya . ; Vetkina . L . S .  

Zh .  Neo11.g . Klum, 1961 ,  6 ,  2572-5 , 
( 2) Ammonium dihydrogenphosphate ; NH4H2Po4 ; 

( 7 722-76-1 ] 

( 3 )  Wat er ;  H2o ; ( 7 732-18-5 )  

VARIABLES : 

Composition at 25° C .  

EXPERIMENTAL VALUES: 

PREPARED BY : 

J, Eysseltova 

Composi t ion of saturated solutions in the 
RbH2Po4-NH4H2Po4-H20 system at  l5° C ,  

Rb NH3 
p RbHl04 NH4Hl04 

mol/kl mass% mass% mass% mass% mass% mol/kg 

21 . 37 ---- 7 . 92 46 . 12 4 . 69 ---- ----
18 . 3 5  1 . 07 8 . 3 6 3 9 . 17 4 . 01 7 . 24 1 . 17 
15 , 94 2 . 43 7 . 53 32 . 0 5  4 . 41 1 6 . 43 2 . 77 
11 . 2 6  3 . 48  9 . 40 24 . 03 2 . 51 23.54 3 . 9 0  
8 . 32 2.89  6.52 17 . 72 1 . 62 22 . 3 3 . 23 
8 . 05  3 . 14 6 . 84 17 . 1 9  1 . 61 24 . 42 3 . 64 
7 , 3 2 . 9 7  8 . 06 15 , 58 1 . 40 23 . 27 3 . 3 1  
6 . 78 3 . 4 7  7 . 61 14 . 48 1 . 28 23 . 47 3 . 29 

----- 4 . 3 6  7 . 8 5  ----- ---- 29 . 3 1  3 . 60 

a. The mol/kg H2o values were calculated by the compiler . 

AUXILIARY INFORMATION 

a. solid phas e  

RbH P04 sol!d soln 
I I  

I I  

I I  

I I  

I I  

I I  

NH4Hl04 

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

3 1 3  

The components were mixed , dissolved in 
water at 65° C ,  cooled rapidly to 25 °C and 
equilibrated by shaking for several days . 
P2o5 was  determined gravimetrically as  
Mg2P2o7 • rubid ium was  weighed as RbC104 , 
and ammonia was determined by the Kj eldahl 
method . 

RbH2Po4 and NH4H2Po4 were synthesized from 
chemically pure H3P04 and Rb2co3 or NH3 • 
The analyses were : 

found calcd . 
RbH2Po4 46 . 16% Rb 46 . 85% Rb 

I I 1 6 . 66% P 16 . 98% P 

NH4H2Po4 14 .4% N 14.78% N 
I I  26 , 62% p 26 , 95% p 

ESTIMATED ERROR : 

No informat ion is g iven . 

REFERENCES : 



3 1 4 Ru b id i u m D ihyd rogenphosph ate 

COMPONENTS : 

( 1 )  Rubidium dihydrogenphosphate ; RbH2Po4 ; 
( 13 7 74-16-8 ) 

(2) Rubidium chloride;  RbCl ; ( 7 791-11-9 )  

( 3 )  Water ;  H2o ;  ( 7732-18-5 )  

VARIABLES : 

Compos ition at 25 ° C . 

EXPERIMENTAL VALUES: 

ORIGINAL MEASUREMENTS: 

Bykova , I . N . ;  Kuznetsova , G . P . ;  
Kolot ilova , V . Ya . ;  S tepin , B . D .  

Zh. Neo�g .  Klimi . 1968 , 1 3 , 540-4 . 

PREPARED BY : 

J . Eyssel tova 

Solubility in the RbH2Po4-RbCl-H20 system at 25° C . 

RbHlo4 
mass% mol /kga 

RbCl 

mass% mol/ kga solid phase 

---- ---- Rb�lo4 5 . 86 0 . 84 
44 . 05 4 . 32 
36 . 51 3 . 47  
27 . 7 8  2 . 57 12 . 8 7  1 . 7 9  I I  

13 . 76 1 . 29 27 . 62 3 . 90  I I  

8 . 07 0 . 7 7 34 . 62 4 . 99 I I  

6 . 72 0 . 67 38 . 09 5 . 71 I I  

4 . 50 0 .46 42 . 01 6 . 4 9  I I 

4 5 . 12 7 . 41 RbH2Po
6 

+ RbCl  
46 . 06 7.54 Rb 1 

4 . 34 0 .4 7  
3 . 44 0 . 37  
2 . 90 0 . 33 46 . 48 7 . 59 I I  

0 . 74 0 . 078  47 . 29 7 . 53 I I 

48 . 29 7 . 7 2  I I  ----- -----
a 

The mol/kg H2o values were calculated by the comp iler . 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

The mixtures were equilibrated isothermally 
for 15 days in an apparatus described 
earl ier ( 1) . The rubidium and chlor ide 
contents  were determined gravimetrically , 
Rb as the tetraphenylborate and Cl as AgCl . 
The composition of the solid phases was 
determined by the wet-residue method .  

SOURCE AND PURITY OF MATERIALS : 

Chemically pure RbCl was heated to 400 ° C , 
recrystallized and dr ied at 120 ° C. 
RbH2Po4 was synthesized from H3PO� and 
Rb2C03 . The lat ter was obtained by 
calc ining Rb2 (C00) 2 • The impur it ies in the 
RbH2Po4 were less than 0 . 05 mass% .  

ESTIMATED ERROR : 

The temp era ture was c on trolled to within 
± 0 . 1 K . No o ther details  are given .  

REFERENCES : 

1 .  Kuznetsova , G . P . ; S tepin ,  B . D .  Zh . 
NeMg . Klimi. 1965 , 1 0 ,  472 .  



Rub id ium Dihyd rogen phosphate 3 1 5  

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Rub idium oxide ; Rb20 ; ( 18008-11-4 ] 

(2) Phosphorus pentoxide;  P2o5 ; [ 13 14-56-3 ]  

(3 )  Wat er-d2 ; n2o ;  ( 7 789-20-0 ] 

(4) Wat er ; H2o ;  [ 7 732-18-5 ] 

VARIABLES: 

Temperature and composition. 

EXPERIMENTAL VALUES : 

Rashkovich , L . N. ; Momtaz ,  R , Sh. 

Zh . Neo�g . Klum . 1978 , 2 3 , 1349-5 5. 

PREPARED BY: 

J , Eyss eltova 

Composit ion of saturated solutions in the Rb2o-P�o5-H20 system .  

Rb2o P205 solid Rb2o P205 solid 
t/ ° C mass% mass% phase  t/ °C mass% mass% phase 

25 43 , 2  22 , 2  Rb (H , D ) l04 so 42 , 9 23 . 2 Rb (H , D) lo4 25 3 5 , 5  21 . 2 so  36 , 5 22 , 2  
25 32.3 20 . 3  so 34 . S  22 . 4  
25 31.0 20 . 1  so 33 , 5 22.3 
25 28.8 19.9 so 32.0 22 . 3 
25 26 . 4 20 . 8  so  31 . 6  22 . 2  
25 28 , 2 29 , 2  so 29.9 22 . 5 
25 28 , 9 32 . 6 so  29,6 23 , 2  
25 28 ,8 32 , 9  so 3 0 , 5 30,2 
25 29 , 4  3 5 , 9 so  30 ,8 3 3 , 1  
25 26 , 1  38 . 2  Rb (H , D  5 (P04) 2 so 31 . 1 33.4 

so 3 1 . 5 36 . 5 
so 31 . 3 36 . 5  I 

so  31.1 3 7 . 8  Rb (H , D) 5 (P04) 2 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE: 

The mixtures  were heated until nearly all 
the sol id phas e  had disappeared .  Then the 
temperature required was established and 
the mixtures were thermostated for at least 
2 weeks. The composition of the liquid 
phase was determined by potentiometric 
titration with KOH af t er the samples had 
first been ac idif ied with a known amount of 
H3Po4 • The deuterium content was d etermined 
by a method described elsewhere (1) ,  

SOURCE AND PURITY OF MATERIALS : 

Rb2co3 and D3Po4 were used as received . 
The impurities in these subs tances was less 
than 0 . 05 mass%. The electrolytic 
conductiv ity of the heavy water was 
6 x 10-6 S cm-1 , The extent of deuteration 
was 96% for D3Po4 , 99% f or D20 , and 90-91% 
for the saturated so lutions. 

ESTIMATED ERROR : 
The temperature was controll ed to within 
± 0 . 01 K. The analys es had a prec ision o f  
± 0 . 1 mass% . 

REFERENCES : 

1 . Volkova ,  E . N . ; Podshivalov ,  J . S . ; 
Rashkovich, L . N . ;  Strukov ,  B .A . I z v .  
AN SSSR, � �. 6iz . 197 5 , 3 9 , 288 . 



3 1 6  Rubid i u m  D i hyd roge n phosphate 

COMPONENTS : 
(1 )  Rubid ium d ihydrogenphosphate ; RbH2Po4 ; 

[ 13774-16-8 ] 

( 2 ) Rubiduym oxide ; Rb2
0 ; ( 18088-11-4 ] 

( 3 ) Phosphoric ac id ; H3Po4 ; [7664-38-2 ] 

(4) Wat er ; H2
0 ; [ 7732-18-5 ] 

VARIABLES : 

Temp eratur e and compos ition , 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Rashkov ich ,  L , N. ; Momtaz , R . Sh , 

Z h . Neo�g . Kh,im, 1978 , 2 3 ,  1349-55 , 

PREPARED BY : 

J ,  Eyssel tova 

The au thors  express the ir data for the Rb
f°

-P
2
o5-nt° sys t em . 

The compiler has recalculated their data o conver i t to 
the RbH

2
Po4-H3

Po4
-H

2
0 sys tem . 

au thors ' data comp iler ' s recalculated values 

Rb20 P20 5 Rb2o H/04 
RbH/0

4 sol id 
pH mass% mass% mass% mo1% mass% mo1% mass% mo1% phase 

temp, = 25 ° c . 

6 . 6 3 5.4 19 . 9 9 . 19 1 . 3 6  ---- ---- 51.1 7 . 16 RbH2r,o4 5 . 8 29 . 1  18 . 3 5.00 0 . 56 ---- ---- 47 . 0 5 . 37 
5 . 6 27 . 6  17 . 9 4. 02 0.43 ---- ---- 46 . 0 5.04 " 
5.2 26. 7 17 .4 3. 78 0 , 39 ---- ---- 44 . 7 4 .76  " 
5 , 2 26 , 3 17 . 4 3 . 38 0 , 35 ---- ---- 44 . 7  4 .7 2  t i  

4 . 7 23 . 8 17 .  2 1 . 15 0 . 11 ---- ---- 44 . 2  4 .43 t i  

2 . 6 24 . 6 23 . 8  ---- ---- 7 . 08 1.60 47 . 8 5 . 80 " 
2 . 5 24 . 9 24 . 6 ---- ---- 7 . 87 1 . 83 48 . 4 6. 05  " 
2 . 1  25 . 8 27,5 ---- ---- 10. 9 2.86 50. 1 7 . 05  t i  

1.9 26 . 6 30 . 2 ---- ---- 13 . 8  8 . 20 51 . 7 8 . 20 " 
2 , 0 27 . 4  32 . 2 ---- ---- 15 . 7  5 . 17 53 . 2 9.3 9 I I  

1 . 4 28 . 3  36,3 ---- ---- 20 . 5 8 . 49 5 5.0 12 . 2  " 

(cont inued next pag e) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
The mix tures were heated unt il almo st all 
the solid phas e had d issolved and then they 
were thermostated a t  the specif ied 
tempera ture for a t least 2 weeks . The 
compos it ion of the liqu id phase was  
det ermined by po tent iometric t itrat ion with 
KOH af ter being ac id if ied with known 
amounts of H

1
Po

4
. The sol id phases were 

ident if ied mlcroscop ically . 

SOURCE AND PURITY OF MATERIALS : 
The Rb2co3 and n3Po4 were used as  
received. The amount of impur ities did 
no t exceed 0 . 05  mass%.  The electroly tic 
conduct ivity of the water was  
5 x 10-5 S cm-

ESTIMATED ERROR: 

The t emperature was controlled to within 
± 0 . 1  K .  The prec is ion of the analyses 
was ± 0 . 1  mass% . 

REFERENCES : 



Rub id i um Dihydrogenphosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

( 1) Rubid ium dihydrogenphosphate ; RbHzP04 ; Rashkovich, L . N.; Momtaz , R . Sh .  
[ 137 74-16-8 ] Zh .  N e.Oll.g • Khim , �. 23 ,  1349-55, 

( 2 )  Rubid ium oxide ;  Rb2o ; [ 18088-11-4 ] 

(3 ) Phosphoric acid ; H3Po4 ; [ 7 6 64-38-2 ] 

( 4 ) Water ; H2o ;  [ 7 732-18-5 ]  

EXPERIMENTAL VALUES cont ' d : 

AMO-V 

authors ' data compiler ' s  r ecalculat ed values 

Rb2o P20 5 Rb2o Hl04 
mas s% mass% mass% mo1% mass% mo1% 

temp . = 50° C . 

36 . 2  21 . 8  7 . 49  1 . 10 ---- ----
33 . 5  21 . 5  5 , 18 0.7 0  ---- ----
31 . 8  21 . 1 4 .01 0 . 51 ---- ----
31.3 21 . 3  3 , 25 0 . 41 ---- ----
30.1 21.2 2 . 18 0 . 27  ---- ----
28 . 6  20 .8 1.21 0.14 ---- ----
28 . 3  21 . 2  0.38 0 . 05  ---- ----
28 . 5  23 . 2  ---- ---- 2 . 17 0 . 52  
29 .  5 28 . 4  ---- ---- 8 . 29 2 . 4 6 
30 . 3 33 . 6  ---- ---- 14 . 6  5 , 63 
30 . 7  36 . 0 ---- ---- 17 , 5  7 ,82  
3 1 .3 3 9 . 6  ---- ---- 21 . 9 12 .8  
31.4 3 9 . 5  ---- ---- 21 . 6  12 . 7  
30 . 9  4 1 .  7 ---- ---- 2 5.2 17 . 3  

The authors l inear ized their da ta in the form : 

WRb O = a + b WP 0 2 2 5 

RbH
2Po4 

. mass% mo1% 

56 . 0  8.42 
55 , 3 7 . 6 6  
5 4  , 2 7 .12 
54 , 7 7 .14 
54 . 5 6.89  
53.5 6 . 4 6  
54.5 6 . 61 
55 . 3  7 . 14 
57 . 3 9 . 12 
58,8 12 . 2  
5 9 , 6 14 . 3 
60 , 8  19.2 
61 . 0  19 . 2  
60 . 0  22.2 

In the reg ion where P /Rb > l the constant s  have the following values : 

for t = 25° C : a = 17 . 5 ± 0.4 mass% and b = 0 . 30 ± 0 . 01 ± a = 0 . 1  

for t =  50° C :  a •  24 . 6  ± 0 . 1  mass% and b = 0 . 17 2  ± 0 . 004 ± a = 0 . 06 

In the reg ion where Rb2o is in excess  

for t •  25° C :  a = -40 ± 5 mass% and b • 3,8 ± 0 , 3 ± a • 0 . 6  

for t = 50 ° C : a = -124 ± 23 mass% and b = 7 .3 ± 1 . 1 ± a • 0 . 8 

solid 
phase  

Rb!zP04 
I I 

" 
" 

RbH5 (P04 ) 2 

3 1 7 



31 8 Cesi u m  Di hydrogenphosphate 

COMPONENTS : 
(1) Cesium dihydrogenphosphate ; CsH2Po4 ; 

[ 18649-05-3 ] 

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

CRITI CAL EVALUATION : 

EVALUATOR : 
J , Eysseltova 

Charles University 
Prague , Czechoslovakia 

December , 1983 

Three cesium orthophosphates are reported in the literature (1,  2) : tricesium 
phosphate ,  pentahydrate , Cs 3Po4 • 5H2o ,  [ 101056-4 3-3 ] ; dicesium hydrogenphosphate ,  mono
hydrate , Cs2HP04 • H20 ,  [ 50292-03-0 ] ;  and ces ium dihydrogenphosphate ,  CsH2P04 , [ 18649-05- 3 ] ,  
No quantitative solubility data are available for the tricesium phosphate or the 
d icesium hydrogenphosphate . The solubility of the cesium dihydrogenphosphate was studied 
because its  crystals had cer tain desirable electrical characteristics . 

Bykova , et al, (3) report the solubility of  cesium dihydrogenphosphate in the binary 
system while all the other reports of solubility data (3 -6) are for ternary systems . A 
direct analytical solubility method was used in all the solubility studies . However , 
there is some disagreement about the validity of  the experimental methods .  In one study 
a potentiometric titration with aqueous KOH was used (4) and the results  are reported to 
have an accuracy of ± 0,2 mass% ,  Gravimetric procedures were used in the other stud ies , 
phosphorus being weighed as Mg2P2o7 • In two of the s tudies (5 , 6) pho sphorus was pre
cipitated as (NH4) 3

PMo12040 and then reprecipitated and transformed to NH4MgP04 · 6H20 . 
Nothing is said about the accuracy or the precision of  the results . In the other s tudy 
(3) ,  phosphorus was precipitated directly as NH4MgP04 · 6H20 under precisely defined and 
carefully controlled conditions . A thorough discussion of this analytical procedure is 
given . Literature data are presented for the co-precipitation of cesium phosphomolybdate 
(7 ,  8) and/or cesium magnesium phosphate (1,  9 ) , The solubility of the cesium phospho
molybdate is reported to be 4 . 2 x 10-6 mol dm-3 in 0 . 1 mol dm-3 HN03 at 29 3 K , Because 
of this ,  Bykova , et al . ( 3) recommend that NH4MgP04 be precipitated from solut ions con
taining less than 0 . 3 g H2Po4

- per 100 cm3 , and that the amount of Mg2P20 7 produced be 
no greater than 0 . 06 g , They criticized the analytical procedures used by the other 
inves tigators (4-6) , As a mat ter of fac t , the results of Bykova , et al . ( 3) do agree 
with those obtained by potentiometric titration (4) , but they are s ignificantly lower 
than those reported by o thers (5 , 6) . 

THE BINARY SYSTEM 

Bykova , et al . (3) measured solubilities in the 27 3-35 3 K tempera ture range , and the 
tempera ture coef ficient of molal solubility in the 27 3-3 3 3  K range was also determined . 
A recalculat ion of  the results by the Evaluator , using linear resression , gives equation 
[ l ] . 

[ l ] 

When c is expressed as mass% , the coefficients  are : 
a = 0 , 25 ± 0 . 01 and b = 52 . 2 ± 0 , 6 with R = 0 . 9 916 , When c is expressed as mol /kg the 
coef f icients are : a = 0 . 0681 ± 0 , 0007 and b = 4 . 64 ± 0 . 03 with R = 0.9991 , 

MULTICOMPONENT SYSTEMS 

Cesium dihydrogenphosphate was chosen as a component in four ternary systems . These 
sys tems are d iscussed individually . 

1 , The CsH7P04-csCl-H2o system , Solubilit ies in this sys tem have been measured at 298 K 
(3) . The system is reported to be of  the eutonic type and a saturated solution in 
equilibrium with both CsH2Po4 and CsCl has the composit ion 0 . 58 mol /kg CsH2Po4 and 
10 , 5  mol/kg CsCl ,  

+ + 2 . The CsH2Po4-MH2Po4 -H2o system where M is K or NH4 • Solubility in the 
CsH2PD4· NH4H2P04-H20 system was measured a t , 298  K (5) and solubility in the 
CsH2Po4-KH2P04-H20 sys tem was also measured at 298  K (6) , In both studies the 
analysis of phosphorus was made by precipitating it  as (NH4) 3PM012040 and this is the 
method that has been critic ized ( 3) , Therefore , the solubilities reported in these 
studies may be incorrect .  This is especially true in the sys tem containing NH4H2P04 
where the solubility of  pure CsH2P04 was reported to be s ignif icantly larger than 
other reported results . Bes ides this , there is a discrepancy between tabular and 
graphical data in the article (5) , The tabular data have been replotted , Figure 1 ,  
and there are intersec t ions o f  some tie lines that make no phys ical sense . Therefore , 
these results  (5) are not reliable and mus t  be rej ec ted . 

(continued next page) 



Cesium D i hyd rogenphosphate 

COMPONENTS :  
(1) Cesium d ihydrogenphosphate ;  CsH2Po4 ; 

[ 18649-05-3 ]  

(2) Water; H2o ;  [ 7 732-18-5 ) 

CRITICAL EVALUATION : 
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EVALUATOR : 
J, Eysseltovli 

Charles University 
Prague , Czechoslovakia 

December , 1983 
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Figure 1, Phase diagram for the Cslllo4-NH4H2Po4-H2o system 

at 298 K ,  ref . (5 ) ,  
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320 Ces ium D i hyd rogenphosphate 

COMPONENTS : 
(1) Cesium dihydrogenphosphate ; CsH2Po4 ; 

[18649-05-3]  

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

CRITI CAL EVALUATION : (continued) 

EVALUATOR : 
J , Eysseltovli 

Charles University 
Prague , Czechoslovakia 

December , 1983 

Although there is a question about the solubilities reported for these systems , the 
formation of solid solutions in these systems has been established. In the system 
containing KH2Po4 there are 3 crystallization f ields. Solid KH2Po4 exists in equilibrium 
with solutions containing 1 . 32 to 1 . 55 mol/kg KH2Po4 and O to 0 . 7 1  mol /kg CsH2P04 . Solid 
CsH2P04 exists in equilibrium with solutions containing O to 1.98 mol /kg KH2P04 and 4 . 86 
to 6.37 mol/kg CsH2Po4 • Solid solutions are the equilibrium solid phases between these 
2 crystallization fields . The data are given on Figure 2 .  It is impossible to place 
this system into one of Roozeboom ' s categories (10 ) because of the limited solid 
solubility . 

For the system containing NH4H2P04 there i s ,  in addition to the uncertainty dis
cussed earlier , an uncertainty about the composition of the invariant solution , The 
data of Zvorykin , et al , ( S )  are plotted on Figure 3 and , again , because of the limited 
amount of data , this system cannot definitely be placed in one of Roozeboom ' s classifi
cations (10) . 

3 .  The cs2o-P205-H,O system . Rashkovich,  et al . ( 4 )  measured solubilities in solutions 
in equilibrium with solid CsH2P04 and CsH5 (P04 ) 2 at 298 and 323 K along with a few 
solut ions at 306 . 2 ,  312 and 317 . 7 K .  They expressed their data in terms of Cs20 and 
P,o5 • The compiler converted their data to that of the quaternary system 
CsH2P04-Cs2o-H3Po4-H2o . These values are given on Figure 4 . In the 
CsH2P04-Cs20-H20 part of the system , the solubility of cesium dihydrogenphosphate is 
affected only slightly by changes in solut ion composition .  However , on the 
CsH2Po4-H3P04-H2o side of the diagram , the solubility of cesium dihydrogenphosphate 
increases with Increasing phosphoric acid content until the invariant point is 
reached. Beyond this , the solid phase may be CsH5 (P04) 2 but this has not been con
firmed experimentally , In the 323 K isotherm the data points in the phosphor ic acid 
region do not lie on a smooth line as do those on the 298 K isotherm. Therefore , it 
is possible that a new crystallization field comes into existence here ,  A similar 
situation exists with ammonium phosphates where the formation of 3NH4H2P04 • H3P04 has 
been suggested (11 ) , 

The evaluator has used a linear regression method to treat the experimental data in 
ref. (4 ) . The results for the 298 K isotherm , Figure 4 , can be expressed by equation [ 2 ] . 

[ 2 ] 

When c is expressed as mass% , a = 0 . 56 ± 0.02 , b • 58 . 3  ± 0 . 2  and R = 0 . 9923 .  When c is 
expressed as mol/kg , a • 1 . 17 ± 0 . 02 , b • 6 , 11 ± 0 . 06 and R = 0 . 9 990.  The authors (4 ) 
also linearized their results but they gave no details about the method that was used , 
Later (12 )  they linearized the results in the region where P/Cs < 1 ,  However , the 
compiler ' s  method of linear regression gave negative correlation coefficients for these 
results . 

CONCLUSIONS 

The reliability of the solubility data for cesium dihydrogenphosphate depends on the 
analytical me thod that was used. This matter was discussed by Bykova , et al . (3) and 
they were careful in their experimental work .  Their data agree fairly well with those 
obtained by extrapolation of solubility isotherms measured by others (4) . Therefore , the 
data of Bykova , et al , (3) as well as their equation for the temperature dependence of 
the solubility of cesium dihydrogenphosphate are recommended values . The solubility data 
published by others (5 ,  6 ) are rejected because of analytical uncertainties .  The only 
information that can be considered to be proved is the occurrence of solid solutions in 
the CsH2P04-NH4H2P04-H20 and CsH2P04-KH2P04-H20 systems at 298 K .  
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Ces ium Di hydrogen phosphate 

COMPONENTS : EVALUATOR : 

(1)  Ces ium dihydrogenphosphate; CsH2Po4 ; 
[ 18649-05-3) 

J. Eysseltovli 
Charles University 
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CRITI CAL EVALUATION : 
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322 Cesium Di hydrogenphosphate 

COMPONENTS : EVALUATOR : 
(1) Cesium dihydrogenphosphate ; CsH2Po

4 ; 
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( 1 )  Cesium d ihydrogenphosphate ; CsH2Po4 ; 
[ 18649-05-3] 

(2 )  Wa ter ; H2o ;  [ 7 732-18-5 ) 

CRITICAL EVALUATION : 

0 ,.._ 

• 

• 

• • 

EVALUATOR : 

J ,  Eysseltovii 
Charles University 

Prague , Czechoslovakia 

December , 1983 

0 
IO 

{O 

N 

(X) 

v 

0 

v 

0 
N 

� "' ""' 
'O 
il) .., "' .., 
::, u .., "' 

st u 
0 i:: a. il) 

.., aJ ::i: ..c 

� �  
u, .<:: u, "' C .., E "' 

'O 
il) 

.i: 
E--< 

ffi .., 
C,1 
:>, 
C,1 

>. .., 
,,a .., -� ..c 

0 
U) 

� 
aJ 

·� 
µ, 

323 



324 Cesi u m  D ihyd rogenphosphate 

COMPONENTS : EVALUATOR : 
(1) Cesium d ihydrogenphosphate ; CsH2Po4 ; 

[ 18649-05-3 ]  

(2 )  Water ; tt2o ; [ 7 732-18-5 )  

CRITI CAL EVALUATION : (cont inued) 

J .  Eysseltovti 
Charles University 

Prague , Czechoslovakia 

December , 1983 
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Ces ium Dihydrogenphosphate 325 

COMPONENTS : ORIGINAL MEAS UREMENTS : 
(1 ) Cesium dihydrogenphosphate ; CsH2Po4 ; 

[ 18649-0 5-3 ] 
Bykova , I.N. ; Ku znetsova ,  G . P . ; Kolotilova , 

V.Ya . ; Step in , B.D. 

(2 ) Wa ter ; H2o ; [ 7732-18-5 ]  Zh . Neo11.g . Klwn . 1968 , 7 3 , 540-4 . 

VARIABLES :  PREPARED BY : 

Temperature, J . Eysseltova 

EXPERIMENTAL VALUES :  
Solubil i ty of C sH2Po4 in water. 

:t.t • c .  
0 

25 
40 
50 
60 
80  

g / 100 g Hz° 

106.0 
146.97 
1 69 . 4 
185.3 
1 9 9.7 
2 58 . 0  

51.43 
59 . 5  
62 . 88 
64.9 6  
66.63 
72 . 07 

mol / kg
a 

4.61 
6. 39 
7.37 
8 . 06 
8.69 

11 . 2  

aThese values were calculated by the compiler. 

The temperature coef fic ient of solubil ity is reported to be 
constant in the temperature range tha t was stud ied. The 
value is 

AUXI LIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

The mixtures were equ il ibrated isothermally 
for 15 days. The apparatus and procedure 
are described elsewhere ( 1) , The solubility 
was determined by a grav imetr ic analysis for 
phosphorus , The phosphorus was weighed as 
Mg2P2o7 • The temperature coef f icient of 
the solubil ity was  de termined graphically .  

SOURCE AND PURITY OF MATERIALS :  

CsH2Po4 was synthesized by reacting H3P04 
witn cs2co3 • The lat ter was obtained by 
calcining Cs2 ( COO ) z. The amount of 
impur ities was no more than 0.05 mass%. 

ESTIMATED ERROR : 

The temperature was  controlled to within 
± 0 . 1  K .  No other information is given . 

REFERENCES : 

1. Kuznetsova ,  G.P . ; S tepin , B.D. Zh. Neo11.g 
K/uin , 1965 ,  1 0 , 472, 



326 Ces iu m D ihydrogenphosphate 

COMPONENTS: 

(1) Cesium dihydrogenphosphate;  CsH2Po4 ; 
( 18649-05-3] 

(2) Ammonium dihydrogenphosphate; NH4H2Po4 ; 
[ 7722-7 6-1] 

( 3) Water ;  H2o ; [ 7 732-18-5 ]  

VARIABLES : 

Composi t ion at 25° C . 

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 

Zvorykin , A . Ya . ; Ratnikova , V . D .  

Zh .  NeOJt.g . Kh,im .  19 63 ,  8 ,  1018-9, 

PREPARED BY :  

J , Eyssel tova 

Composition of saturated solut ions in the CsH2
Po4-NH4H2Po4-H2o system at 25° C .  

C sHl04 
mol/kga 

NH4Hl04 
mol /kga mass% mass% solid phase 

6 6 .26 8 . 55 ---- ---- CsHlO 
65 , 29 9 . 15 3.65 7 .8 6  sol id soin A 
59 , 7 3 8 . 91 11 . 09 25 . 3  I I  

64 .85  10 . 7  8 . 7 2  22 , 0  I I  

56 . 7 6  7 . 18 a . as 17 . 1  solid soln A +  solid soln B 
4 9 , 12 5,92 14 . 7 7  2 7 . 2 solid soln B 
52 , 79  6 . 93 14 , 07 28 , 3  I I  

54 , 83 7 . 61 13 , 80 29 , 3  I I 

35 , 91 3 . 5 6  20 .16 30 , 6 I I  

22 , 50 1 .80  23 . 14 28 . 3  I I  

12 .88 0 . 91 25 . 57 27 . 7 I I  

5 , 42 0 . 35  27 . 20 26 . 9 I I  

----- ---- 29 , 31 27 . 6  NH4Hl04 

�he mol/kg n2o values were calculated by the compiler , 

AUXILIARY INFORMATION 

METHOD /APPARATUS/PROCEDURE : 

The samples were dissolved at 65° C and 
equ ilibrated in a water bath by shaking for 
several days .  P2o 5 was determined gravi
metrically as Mg2P 2o7 • Ammonia was 
determined by the Kj eldahl method , The 
composition of the sol id phases was 
det ermined by the wet-residue method , 

SOURCE AND PURITY OF MATERIALS : 

Bo th phosphates were prepared by reacting 
H3P04 with cs2co3 or with NH3 , 
Analysis : found 
CsH2Po4 13 . 40% P 
NH4H2P04 2 6 . 62% P and 14 . 4% NH3 

CsH2Po4 
NH4Hl04 

calculated 
13 . 48% P 
26 , 7% P and 15 . 5% NH3 • 

ESTIMATED ERROR: 

The temperature was  controlled to within 
± O . lK, No other informat ion is g iv en, 

REFERENCES : 



Cesiu m  Dihydrogenphosphate 327 

COMPONENTS : 
( 1) Ces ium d ihydrogenphosphat e ;  C sH2Po4 ; 

( 18649-05-3 ) 

( 2 )  Ces ium chloride; CsCl ; ( 7 647-17-8 )  

(3) Water ;  H20 ;  ( 7 732-18-5 ] 

VARIABLES : 

Composition a t 2 5 ° C ,  

EXPERIMENTAL VALUES : 

ORIGINAL MEASUREMENTS : 
Bykova , I . N . ; Kuznetsova , G.P . ;  Kolotilova , 

V . Ya . ; S tepin , B , D ,  

Zh ,  Neo�g . Khim, 1968 ,  1 3 ,  540-4 , 

PREPARED BY : 

J ,  Eysseltovif 

Composit ion of saturated solutions in the CsH2Po4-csCl-H2o sys tem at 2 5 ° C .  

CsH2Po4 C sCl 

mass% mol /kga mol/kga 

59 , 51 6.3 9 
52 , 3 1  5.63 
4 5 . 16 4 . 7 2  
38 . 28 3 .8 6  
3 3 . 8 0  3 .40 
2 0 . 93 2.12 

7 . 19  0 ,84 
4 , 60 0.58 
3 . 4 2  0 , 43 
1 . 4 7  0 . 19 

mass% 
----

7 . 3 0  
13 . 22 
18 . 62 
22 . 9 1  
36 . 09 
55 . 4 2  
60 . 99 
61 . 7 3  
64 . 4 7  
65.77 

solid phase  
---- C sHlo4 1 . 07 I I  

1 .88 " 
2.57 " 
3 . 14 " 
4 . 99 I I  

8 .80  I I  

10 . 5  C sH2Po
� 

+ CsCl  
10 . 5  sCl 
11 . 2  I I  

1 1 . 4  I I  

a The mol/kg H2o values were calculat ed by the compiler . 

AUXILIARY INFORMATION 

METHOD/APPARATUS /PROCEDURE : 

The mix tures were equ ilibrated iso thermally 
for 15 days . The apparatus is descr ibed 
elsewhere ( 1 ) , The analyses were done 
grav imetrically:  chloride was determined as 
AgCl ; phosphorus was determined as Mg2P2o7 • 
The composition of the solid phases was 
determined by the wet-residue method . 

SOURCE AND PURITY OF MATERIALS : 

Chemically pure CsCl  was hea ted to 400° C ,  
recrystallized and dried a t  120° C .  
CsH2P04 was synthesized from H3Po4 and 
Cs2co3 • The latter was obta ined by 
calc ining cs2 (C00) 2 • The maximum amount of 
impurities i,1 the C sH2Po4 was 0 . 05  mass% . 

ESTIMATED ERROR: 

The t emperature was controlled to within 
± 0.1 K. No other details are g iven . 

REFERENCES : 

1 .  Kuznetsova , G.P . ;  Step in ,  B . D , Zh . 
Neo�g . Khim. 1965 , 1 0 , 4 7 2 . 



328 Cesiu m Dihyd rogenphos phate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Cesium dihydrogenphosphate ; CsH2Po4 ; 
( 18649-05-3 ) 

( 2 )  Potassium dihydrogenphosphate ; KH2Po4 ; 
[ 77 78-7 7-0) 

Sayamyan , E . A . ; Bashugyan , D . P. ; 
Karapetyan , T , I , ; Grigoryan , K.G . ; 
Khachikyan , A , V ,  

Z h. Neo�g. Kh,im, 197 7 , 2 2 ,  1 119-23 .  

(3) Water ; H2o ;  [ 7 732-18-5 ) 

VARIABLES : PREPARED BY : 

Composition at 25 ° C . J ,  Eysseltova 

EXPERIMENTAL VALUES : 
Composition of saturated solutions in the CsH2Po4-KH2Po4-H20 system at 25°C . 

CsH2Po4 KH2Po4 
mass% mol/kg a mass% mol/kga solid phase 

60 .40 6 . 37 ----- -----
52 . 80 5 . 43 4 . 9  0.85 
47 . 68 4 . 7 6  8 . 78 1.48 
46 . 80 4 . 86 11.30 1 . 98 
46 . 00 4.56 10 . 10 1 . 69 
44 . 48 4.27 10 . 15 1 . 64 
41.92 3 . 83 10.47 1 . 61 
21 , 70 1 . 45 13 . 34 1 . 51 
12.16 0 . 7 10 13.34 1.32 
8 . 32 0.47 6 15 . 69 1.52 

----- ----- 17 . 4  1 . 55 

sol id 
sol id 
solid 
solid 

a The mol/kg H2o values were calculated by the compiler . 

" 

The authors also present crystallographic and X-ray data for both 
phosphates and for the solid soln (3.3KH2

Po4 ·CsH2Po4) . 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 

Saturated solutions of both phosphates were 
mixed at 50° C and the mixtures were 
thermostated at 25 ° C for a week . P205 was 
determined gravimetrically as Mg2P207 , 
Potassium content was determined by flame 
photometry .  The composition of the solid 
phases was determined by the wet-residue 
method , 

SOURCE AND PURITY OF MATERI ALS : 

Both salts were of a "chemically pure" 
grade . 

ESTIMATED ERROR: 

No information is given . 

REFERENCES :  



Ces i um D i hyd rogen phosphate 

COMPONENTS: ORIGINAL MEASUREMENTS : 

( 1 )  Cesium dihydrogenphosphate ; C sH2Po4 ; 
[18649-05-3 ]  

Rashkovich , L , N . ; Meteva ,  K , B, ; Shevchik, 
J , E , 

(2) Cesium oxide; Cs2o ; [ 20281-00-9 ] 

(3) Phosphoric acid ;  H3Po4 ; [ 7 664-38-2 ] 

(4)  Water ; H20 ; ( 7 732-18-5 ] 

VARIABLES : 

Temperature and compos it ion . 

EXPERIMENTAL VALUES : 
Composition of saturated 

Cs2o 

Nr pH mass% mo1% 

Zh .  Neo�g . Kh<m • .!.2ZZ., 2 2 , 1982-8 .  

PREPARED BY : 

J , Eysseltova 

solu tions in the cs2o-P2o5-n2o system . 

P205 
mass% mo1% solid phase 

temp . .. 25 ° c .  

1 7 . 7 51 . 6  9 . 12 17 ,8 6 .24 CsHl04 2 7 . 2 48 . 2 7 .80  17 . 6 5 . 65 I I  

3 6 . 65 4 5 . 0  6 . 7 6 17 , 5 5 . 20 I I  

4 6 . 4 43 .4 6 . 29 17 . 4 5 . 00 I I  

5 6 . 05 41 . 8  5 . 85  17 . 4 4 .83 II 

6 5 . 6  39 . 5 5 , 28 17 . 5  4 . 64 I I 

7 5 , 1 37 . 9 4 . 9 5 17 . 8  4 . 61 I I  

8 5 . 0 3 7 . 3 4 .80 17 . 6 4 . 4 9  I I 

9 5 . 0 3 7 . 2  4 . 81 17 . 9  4 . 61 " 
10 4 . 1 3 6 . 1  4 . 61  18 . 5  4 . 69 I I  

11  3 . 9 36 . 0 4 . 61 18 . 9  4 . 81 II 

12 3 . 6 36 . 4  4 . 80 20 . 0  5 . 23 I I  

13 2 , 85  38 . 5  5 , 7 7  24 , 5  7 . 31 I I 

14 2 . 7  38 . 2  5 , 73 24 ,8 7 .39 I I  

15 2 , 6 38 . 9  6 . 09 26 . 2 8 . 14 I I  

1 6  2 . 2 39 . 9 6 . 82 28 . 8 9 . 77 I I 

17 2 . 1  38 . 9 6 . 48 28 . 8 9 . 52 C sH
rt

(P04) 2 18 1 .  7 34 .8 5 . 23 28 .4 8 .4 7 
19 1 . 3 29 . 9 3 . 98 27 . 9  7 . 34 I I  

( continued next page) 

AUXILIARY INFORMATION 

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

329 

The mix tures were equilibrated isothermally 
by shaking twice daily for 10-15 days . 
They were thermos ta ted for a month . 
Analysis was done by a potentiometr ic 
t i tration using KOH and n3Po4 solu tions . 
The solid phases were ident ified crys tal
lographically ,  

The cs2co and H3Po4 were used as received . 
The amounl of impurities was les s  than 
0 . 0 5  mass% .  

ESTIMATED ERROR : 

The temperature was controlled to within 
± 0 . 05 K . The precis ion of the analyses 
for Cs20 and P205 was ± 0 . 2  mass% 

REFERENCES : 



330 Cesium Di hydrogen p hosphate 

COMPONENTS : ORIGINAL MEASUREMENTS : 

(1) Cesium dihydrogenphosphate ;  CsH2Po4 ; Rashkovich 1 L . N . ; Meteva ,  K , B , Shevchik 1 J . E .  
[ 18649-05-3 ) Zh .  Neo11.g . Khim, !211., 22, 1982-8 .  

( 2 )  Cesium oxide; cs2o ;  [ 20281-00-9 )  

( 3 ) Phosphoric acid ; H3Po4 ; [ 7 664-38-2 ) 

(4)  Water ; H2o ;  [ 7 7 32-18-5 ) 

EXPERIMENTAL VALUES , cont ' d : 

Composition of saturated solutions in the cs2o-P2o5-a
2o system . 

Cs2o P20 5 
Nr tl

° C ,  mass% mol% mass% mol% solid phase 

20 33 . 2  42 . 2 6 . 00 17 .8  5 . 03 CsHlo4 21 33 , 2  37.2 4 .89  19 . 0  4 . 96 I I  

22 33,2 31 , 6  4.52 29 . 5  8 . 38 CsH5 (P04 ) 2 
23 3 9,0 4 2 .8 6.22 18 . 3  5,28 CsH2Po4 24 39 , 0  38 . 2  5 . 16 19 . 4  5,21 I I  

2 5  3 9 , 0  32 . 4  4 .82 30. 6 9,04 CsH5 (P04 ) 2 
2 6  44 . 7  43.S 6 . 47  18.7 5 . 53 CsHlo4 27 44 . 7  39 . 0  5 . 41  19 . 9  5 . 48 I I  

28 44 . 7  33 . 4  5 . 20 31 . 7  9 ,80  CsH5 (P04 ) 2 
29 50 61 . 1  151 19 . 4  95 , 2  CsHl04 30 50 53 . 3 102 19 . 1  7 2 . 3  " 
31 50 50 . 6  89 .8  19 . 1  6 7 . 2  I I  

32 50 4 7 . 9  7 9 . 8  19.2 63 . 5  I I  

33 50 44 . 0  6 6 . 6  19 . 0  57 , 1  I I  

34 50 43 . 0  64 . S  19 . 6 58 . 3  I I  

35 50 42 .3 62 .8 19 . 8  58 . S  I I  

36 50 4 0 . 7  57 . 9  19 . 4 54.8 I I  

37 50 40 . 2  57.8 20 . 5  58 , 5  I I  

38 50 40.4 59.0 21 . 1  61.2 I I  

39 50 40 . 6  59 . 8  2 1 . 3  62 ,3  I I  

40  so  4 0 .8 61 . 0  21 . 9  65 , 0  I I  

41 50 41 . 5 69 . 3  2 6 . 2 8 6 , 9a 
I I  

42 50 41 .3  7 6 . 1 29 . 2  10 . 5
a 

I I  

43 50  39 , 9  74 . 0  32 .3  11 . 9
a 

CsH5 (Po4 ) 2 44 50 38 . 6  69.6 32 . 4  11.6 I I  

a 
For the 50° C isotherm 1 these values are correct , All the other mol% values 
for cs2o and P2o5 are too large by a factor of ten . 

The compiler has recalculated the above values to convert them to the 
following values for the CsH2Po4-cs2o-H20 system .  

Cs
2o H3Po4 CsHl04 

Nr mass% mol% mass% mol% mass% mol% 

1 16 , 3  2 . 22 ----- ---- 57 . 7 9 . 63 
2 13.3 1 . 59 ----- ---- 57 . o  8 . 35 
3 10.3 1 . 10 ----- ---- 5 6 . 7  7 . 47 
4 8.88 0 , 91 ----- ---- 56 . 4  7 . 06 
5 7,28 0 , 71 ----- ---- 56.4 6 . 7 5  
6 4 .  78 0 , 44 ----- ---- 56 . 7  6 , 40 
7 2 . 58 0 , 23 ----- ---- 57 . 7  6 . 3 1  
8 2 . 38 0 , 21 ----- ---- 57 . 0  6 . 11 
9 1 .  67 0 . 15 ----- ---- 58 . 0  6 . 26 

10 ---- ---- 0 , 40  0 . 19 58 . 9  6 , 29 
11 ---- ---- 1 . 02 0 . 26 58 . 7  6.35 
12 ---- ---- 2 , 27 0 . 60 59 , 4  6.74 
13 ---- ---- 7 . 01 2 , 3 7  62 . 8  9 , 06 
14 ---- ---- 7 .64 2 . 60 62.3 9 , 03 
15 ---- ---- 9 . 08 3 . 38 63 . 5  10 . l  
16 ---- ---- 12 , 0  5 , 33 65 , 1  12 , 3  
17 ---- ---- 12 . 7  5 . 4 2 63 . 5  11 . 6  
18 ---- ---- 1 5 , 0  5 . 4 1  5 6 , 8  8.74 
19 ---- ---- 17 , 7  5 , 39 48 . 8  4 . 87 

(continued next page) 



Ces i um D ihydrogenphosphate 33 1 

COMPONENTS : ORIGINAL MEAUSREMENTS : 

(1) Cesium d ihydrogenphosphate;  CsH/04 ; Rashkovich, L , N , ; Meteva , K, B , ; Shevchik , J , E, 
[ 18649-05-3 ]  Zh . Neo1tg . Klwn . 197 7 , 2 2 , 1982-8 .  

(2) Ces ium oxide;  Cs2o ;  [ 20281-00-9 )  

( 3 )  Phosphoric ac id ;  H/04 ; [ 7664-38-2 ) 

(4) Water ; H2o ;  [ 7 732-18-5 ) 

EXPERIMENTAL VALUES cont ' d :  

cs2o H/04 CsHl04 
Nr mass% mo1% mass% mo1% mass% mo1% 

20 6 . 88 0 . 69 ---- ---- 57 . 7  7 . 08 
21 ---- ---- 0 , 33  0 . 09 60.7 6 . 7 7  
22 ---- ---- 18 . 7  6 . 43 51 . 6  7 . 55 

23 6 , 49 0 . 67 ---- ---- 59 . 3 7 . 54 
24 ---- ---- 0 . 33  o.os 62.3 7 . 23 
25 ---- ---- 19 . 7  7.31  52 . 9 8 . 37 

26 6.40 0.69 ---- ---- 60 . 7  7 . 98  
27 ---- ---- 0 . 32 0 . 09 63 . 6  7 . 68 
28 ---- ---- 20 . S  8 . 3 7  52 . 9  8 . 3 7  

29 22 . 9  5 . 7 1 ---- ---- 62 . 9  19 . 2 
30  15 . 4  2 . 41 ---- ---- 61 . 9  11 . 8 
31 12 . 7 1 . 7 7  ---- ---- 61 . 9 10 . 6  
32 9 . 81 1 . 24 ---- ---- 62.2 9 . 67 
33  6 . 3 0  0 . 7 0  ---- ---- 61 . 6  8 . 33  
34 4 . 11 0 . 45 ---- ---- 63 . 5  8 . 53 
3 5 3 . 02 0 , 33  ---- ---- 64 . 2  a.so 
3 6  2 . 21 0.22 ---- ---- 62 . 9  7 . 83 
3 7  ---- ---- 0 . 3 1  0 . 09 65 . 6  8.37 
3 8  ---- ---- 1 . 00 0 . 30  65 . 9  8 . 67 
3 9  ---- ---- 1 .14 0 . 3 6  6 6 . 2  8 . 83 
40 ---- ---- 1 . 83  0 . 59 6 6 . 6  9.16 
41 ---- ---- 7 . 27 2 . 9 6  67 . 7 11 . 8  
42 ---- ---- 11 . 6 5 . 59 67 . 4 13 , 9  
43 ---- ---- 16 . 8 9 . 47 65.1 15 . 6 
44 ---- ---- 17.8 9 . 50 63 . 0  14 . 3  

The authors linearized the data for the reg ion containing H3Po4 and give 
the following equation 

WCs20 a a + b WP205
' 

At 25 °C : a "  28 . 8  ± 0 . 4  mass% and b = 0 . 39 ± 0 . 02 ±a .. 0,2 . 

At 50 ° C : a = 3 6 . 6  ± 0 . 4  mass% and b .. 0.19 ± 0 , 02 ±a " 0 , 1 .  



332 Ces ium Di hydrog enphosphate 

COMPONENTS: ORIGINAL MEASUREMENTS : 
(1) Cesium d ideuter iumphosphate ;  CsD2Po4 ; 

[ 28090-4 6-2 ]  
Rashkov ich , L . N . ; Meteva , K . B . ; 

Shevchik ,  J . E . 

( 2) Cesium oxid e ;  Cs2o ; [ 20281-00-9 ] Zh .  NeoJt.g . Klwn. 197 7 , 2 2 ,  1982-8 . 

(3 )  Deuterium phosphate ; D3Po4 ; [ 1433 5-33-2 ] 

( 4 )  Wa ter-d2 ; D 20 ;  [ 7 789-20-0 ] 

VARIABLES :  PREPARED BY : 

Tempera ture and composit ion . J .  Eysseltova 

EXPE RIMENTAL VALUES : 
The or ig inal exper imental data are expressed for the c s2o-P 2o 5-H2o system , 
These  da ta are  in the four left  hand columns below . The compiler has converted 
these data to values for the CsD2Po4-D3Po4-D2o system . These values are  in 
columns 5 to 10 below . 

a u t h 0 r s ' d a t a C 0 m p i 1 e r ' s C a 1 C U 1 a t i 0 n s 

Cs2o P 2° 5 CsD/04 Dl04 Cs2o solid 
mass% mo1% mass% mo1% mass% mo1% mass% mo1% mass% mo1% phase  

temp . = 25 ° c . 

46.2 7 . 81 17 . 6 5 , 91 57 . 5 7 . 9 5 ---- ---- 11 . 3  1. 29 CsD2;,o4 39 , 7 5 . 87 17 . 6 5 . 17 57 . 5 6.58 ---- ---- 4 . 78  0 . 45  
38 . 3  5 . 54 17 . 9 5.14 58 . 5 6 . 52 ---- ---- 2 . 79 0 . 26  " 
3 6 . 8 5.4 5  20 . 8 6 . 11 60 . 6 7 . 21 3 . 22 0 . 88 ----- ---- I I 

37 . 6 5 . 86  22 . 7  7 . 02  61 . 9 8 . 15 5 . 3 5  1 . 62 ----- ---- " 
37 . 7 5 . 97  23 . 5  7 . 3 9  62 , 0 8 . 48 6 . 42  2.02 ----- ---- " 
37 . 9 6 . 0 5  23 . 7 7 , 52 62 . 4 8 . 66  6 . 56  2 . 10 ----- ---- I I  

38 . 0 6.14 24 . 2 7 . 77  62 . 5 8 . 93  7 . 20  2 . 37  ----- ---- I I  

37 . 9  6 . 13 24 . 3  7 . 80 62 . 4 8 . 90  7 . 4 2  2 . 43 ----- ---- I I 

38 . 6 6 . 53 25.8 8 . 66 63 . 5 9 . 98 9 , 04 3 . 2 6  ----- ---- " 
3 6 . 8  6 . 29 28.3 9 , 61 60 . 6 10 . 2 13 . 9 5 . 40  ----- ---- CsD 5 (P04 ) 2 

( cont inued nex t  page) 

AUXILIARY INFORMATION 

METHOD /APPARATUS /PROCEDURE : 
The mix tures  were equ ilibrated iso thermally 
in sealed vess els . They were shaken twice 
daily for 10-15 days and were thermos tated 
for a month . The solut ions were analyzed 
by means o f a potent iometr ic t itrat ion 
us ing solut ions of KOH and of H3Po4 . No 
de tails are g iven . The content of d euter ium 
in the saturat ed solu t ions was det ermined by 
a method d escribed elsewhere (1) .  

SOURCE AND PURITY OF MATERIALS :  
Cs2co3 and D

1
Po4 were used as r eceived . 

The amount of impur it ies in each was less 
than 0 . 05% . The extent o f deutera t ion was 
96% for D3Po4 , 99 . 7% f or DzO ,  and 98 ±1% 
for the saturated solutions . 

ESTIMATED ERROR : 
The t emperature was control l ed to within 
± 0 . 05 ° C , The analyses for cs2o and P 2o5 had a prec ision of ± 0 . 2 ma ss% . 

REFERENCES : 
1 .  Volkova , E . N . ; Podshivalov , J . S . ; 

Rashkov ich , L . N . ; S trukov ,  B , A , 
1 zv . AN SSSR ,  <le.It , 6,lz . 197  5 , 3 9 ,  288 . 



Ces ium D ihyd rogenphosphate 

COMPONENTS : 
(1) C es ium d ideuteriumphosphate ; CsD2Po4 ; 

[ 28090-46-2 ] 

: ORIGINAL MEASUREMENTS :  
Rashkov ich , L . N . ; Meteva , K , B, i  

Shevchik , J.E . 
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(2) 

( 3 )  

( 4 )  

Ces ium oxid e ;  Cs20 ; [ 20281-00-9 ] I 

Deu terium pho sphate ;  D3Po4 ; [ 14335-33-2] 1 
Wat er-d2 ; n2o ;  ( 7 789-20-0 ]  j 

Zh .  Neokg . Klum . 1977 , 2 2 ,  1982-8. 

EXPERIMENTAL VALUES cont ' d :  

a u t h 0 r s ' d a t a c o m p i l e r  I s c a 1 c u 1 a t i o n s 

cs2o P20 5 CsD2Po4 D3Po4 Cs2o solid 
mass% mo1% mass% mol% mass% mo1% mass% mol% , mass% mol% phase 

temp , C 50 ° C .  

4 2 . 2  6 . 7 5 19 . 1  6 . 06  62 . 4  8 . 08 4 . 32 0.46 CsD2;,o4 40 . 0  6 . 17 19 . 6  6 . 00 64.0 7 . 9 1  1 . 11 0.11 
39 . 5  6 . 2 7 21 . 8  6 . 87 65.0  8 . 67 2 . 7 1  0 .84 I I  

39 . 6  6 . 33 2 1 .  9 6 . 95 65.2 8 .  78 2 . 73 0 .86  f l  

39 . 5  6 . 39 22 . 6  7 . 2 6  65 . 0  9 . 00 3 . 05 1 . 23 I I  

40 . 3  6 . 8 9  24 . 5  8 . 3 2 66 . 3  10 . 3  5 . 98 1.15 I I  

40 . 5  7 . 03 2 5 . 0  8 . 61 66 . 7  10 . 7  6 . 55 2.43 I I  

4 0 . 4  7 . 01 2 5 . 1  8 . 65 66 . 5  10 . 7  6 . 7 6 2 . 51 
4 0 . 8  7 .35  2 6 . 4  9 . 44 67 . 1  11 . 8  8 . 33 3 . 37 I I  

38 . 0  7 . 20 31 . 7 11 . 9  62 . 5  13 .8  17 . 9  9 . 04 CsD5 (P04) 2 

The authors l inearized the data in the region where P /Cs>l  as follows 

WCs20 a a +  b WP205
' 

At 2 5 °C . ,  a = 29 . 7  ± 0 , 6  and b a 0 .34 ± 0 . 02 ±o • 0 . 1  
At 50 ° C. ' a = 32 . 9  ± 0 .8 and b a 0.30 ± 0 . 03 ±a 0 . 1  

AMO-W 



SYSTEM INDEX 

Page numbe rs preceded by E re f er to  eva l uation text whereas  those not 
not preceded by E refer  to  compi l ed tab l e s . 

Acetic  aci d ,  pota s s i um sa l t ( aqueous ) 
+ phos phor ic  acid , monopota s s i um s a l t  

Acetone see 2 - propanone 
Ammoni a ( aqueous ) 

+ d iphosphor ic  acid  
+ phosphoric  acid  
+ phosphoric  acid , l i thi um s a l t  
+ phosphoric  acid , tripotas s i um s a l t  
+ pota s s i um oxide 

Ammon ium c h l oride ( aqueou s ) 
+ phos phor ic  acid , monoammonium s a l t  
+ phosphoric  acid , monopota s s i um s a l t  

E 2 9 7 , 

2 2 1  

2 6 9 , 2 7 0  
2 6 9 , 2 7 0  

E 3 , 8 
3 0 0 , 3 0 1  
2 6 9 , 2 7 0  

9 0 , 2 6 7 , 2 6 8  
2 6 2 ,  2 6 3 , 

2 6 7 , 2 6 8  
+ pho sphor ic  acid , monosodium s a l t  9 0  
+ potas s i um c h l oride 2 6 7 , 2 6 8  
+ s od ium ch l or ide 9 0 , 1 1 9 ,  1 2 0  

Ammonium d i hydroge n phosphate see phosphoric  acid , monoammonium s a l t  
Arsenic  acid , monopota s s ium s a l t  ( aqueous ) 

+ phosphoric  acid , monopota s s i um s al t  

Bor i c  acid  
+ phosphoric  acid , d i s odium s a l t  

Bor i c  acid , potas s i um s a l t ( aqueous ) 
+ phosphor i c - acid , monopota s s i um sa l t  
+ phosphoric  acid , tripota s s i um sa l t  

Bor i c  acid , sodium s a l t  
+ water 

Bor i c  acid , s odium s a l t  ( aqueous ) 
+ phos phor ic aci d ,  monosod i um s a l t  
+ phosphor i c  acid , trisod i um s a l t  

C a l c i um chl oride ( aqueous ) 
+ phosphoric  aci d ,  ca l cium s a l t 
+ phosphoric  acid , monopota s s ium sa l t  
+ potas s i um c h l oride 

Ca l c ium dihydrogen phosphate see phosphor i c  ac id , 
Carbon ic acid , d ipota s s i um s a l t  ( aqueous ) 

+ phosphoric  ac i d ,  monopota s s i um s a l t 
Carboni c acid , di sodium s a l t  

+ water 
Carbon ic  ac id , di sodium sa l t  ( aqueous ) 

+ phosphoric  aci d ,  tri sodium s a l t 

+ sodium hydroxide 
Ces ium ch l oride 

+ water 
Ces i um ch l oride ( aqueous ) 

+ pho s phor ic  aci d ,  monoc e s i um s a l t  
Ces ium dideuter tum phosphate 

E2 0 8 , 2 2 0  

E 9 8 , 1 1 8  

E 2 0 8 ,  2 5 7 , 2 5 8 
E 2 9 7 , 3 0 4  

7 3 ,  7 4  

E 4  7 , 7 3 ,  7 4  
E l 2 7 , 1 4 7  

ca l c i um sa l t  

2 7 1  
2 7 1  
2 7 1  

E 2 1 2 , 2 2 2  

1 3 9 ,  1 5 7 , 1 5 8 

E l 2 7 , E l 2 9 , 1 3 9 ,  
1 5 2 ,  1 5 7 ,  1 5 8 

1 5 7 , 1 5 8 

3 2 7  

E 3 1 8 , 3 2 7  

see  pho s phor ic  acid-d 3 , c e s i um s a l t  ( 2 : 1 )  
Ce s i um di hydrogen phosphate 

see  phosphoric  acid , monoce s i um s a l t  
Ces ium oxide ( aqueous ) 

+ phosphoric  aci d ,  monoc e s i um s a l t  
+ phosphori c  acid-d3 , monoces ium s a l t  

E 3 2 0 , E 3 2 2 , 3 2 9 - 3 3 1  
3 3 2 , 3 3 3  

Copper phospha te see phospho r i c  aci d , copper ( 2 + )  s a l t  

Deuterium phosphate s e e  phosphoric  acid-d 3 
D i ammo ni um hydrogen phosphate see pho sphoric  acid , d iammon i um s a l t 
Diphosphoric  acid  ( aqueous ) 

+ ammonia 
+ phosphor i c  acid  
+ pota s s ium oxide 

Dipota s s i um hydrogen phosphate 
see  phos phor i c  acid , d ipota s s i um s a l t  

Dipota s s ium s i l icate s e e  si l i c i c  acid , di pota s s ium sa l t  
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2 6 9 , 2 7 0  
2 6 9 , 2 7 0  
2 6 9 , 2 7 0  



System Index 

Disodium ethylenediamine te raacetate 
see g l ycine , N , N - 1 , 2 -ethanediy l bi s [ N- ( carboxymethy l ) - , 

d isodium s a l t  
Disodi um hydrogen phosphate see phosphoric  acid , d isodium s a l t 
Disodium s i l icate see s i l icic  acid , d i sodium sa l t  
Di sodi um s u l fa te see s u l furic  acid , d i sodium s a l t 
Disodium te traborate see bori c acid , sodium sa l t  
Di sodi um tungs tate see t ungs tic  acid , d i s odi um s a l t  

Ethanamine , N , N-diethy l - , phosphate 
+ water 

Ethanamine , N , N-diethy l - , phosphate ( aque ous )  
+ phosphor i c  a c i d , d i s od ium s a l t  
+ pho spho r i c  acid , monopota s s ium sa l t  

Formamide ( aqueous )  
+ phosphori c  aci d ,  monopotas s i um s a l t  

Hydrogen peroxide ( aqueous )  
+ phosphoric  aci d ,  d i s od ium s a l t  
+ pho sphoric  acid , monopota s s ium sa l t 
+ phosphoric  aci d ,  tri sodium s a l t 

Li thium hydroxide ( aqueous )  
+ phosphoric  aci d ,  l ithium s a l t  

Lithium oxide ( aqueous ) 

2 7 3  

E l O l , 1 1 6 
2 7 3  

E 2 1 2 ,  2 7 2 , 
2 76 , 2 7 7  

E 9 8 , 1 0 7 , 1 1 7  
E2 1 2 ,  2 2 5  

E l 2 7 ,  1 4 1 , 1 4 2  

E 4 , 9 , 1 0  

E 3 -E5 ,  9 , 1 0  
s a l t  

+ phosphorus pentoxide 
Lithium phosphate see phosphoric  acid , tri l i thium 

Magnes i um hydrogen phosphate 
s ee pho sphoric  aci d , magne s i um s a l t  ( 1 : 1 ) 

Metaphosphori c  acid , sodium sa l t  
+ water 4 6 

Methano l  ( aqueous )  
+ phosphori c  aci d ,  d i s odium s a l t  E 9 8 , E l O l , 1 2 6 

Nitric  acid , pota s s ium s a l t ( aqueous )  
+ nitric  aci d ,  sodium s a l t  9 2 - 9 5  
+ phosphori c  acid , monopota s s ium sa l t  9 2 - 9 5 ,  E 2 0 8 , 

+ phosphoric  acid , monosodi um s a l t  
Nitric  acid , sodi um s a l t  

+ water 
Nitric  acid , sodi um s a l t  ( aqueou s ) 

+ ni tric  a ci d ,  potas s i um sa l t  
+ phosphoric acid , d i sodium s a l t  
+ phosphoric aci d ,  monopota s s i um sa l t  
+ phosphoric  acid ,  monosodium sa l t  

Nitrous acid , pota s s i um s a l t  ( aqueous )  
+ phosphori c  acid , tri pota s s ium s a l t  

Nitrous acid , s od ium sa l t 
+ water 

Nitrous acid , sodium s a l t  ( aqueous ) 
+ phosphoric aci d , trisodium sa l t  

Perch l or i c  acid , sodi um sa l t  ( aqueous )  
+ pho sphori c aci d ,  d isod i um s a l t  
+ pho sphoric  acid , monosod ium s a l t  
+ phosphoric  aci d ,  tri sodi um s a l t  

Phosphoric  acid  
+ ammoni a  
+ d ipho sphoric  acid 
+ phosphori c  aci d ,  d i sodium s a l t  
+ phosphoric  acid , l i thium s a l t 
+ phosphori c  a ci d ,  monocesi um s a l t  
+ pho sphori c  acid , monopota s s ium sa l t  
+ phosphori c  aci d ,  monorubidium s a l t  

+ phosphori c acid , monosodium s a l t  
+ phosphoric  aci d , t r i sodium s a l t  
+ phosphori c  ac id , tripotas s i um s a l t  

E 2 1 0 , 2 2 4 , 2 3 2 , 2 3 3 , 
2 5 3 , 2 5 4 , 2 6 0 , 2 6 1  

9 2 - 9 5 

5 9 -6 4 , 7 9  

9 2 - 9 5  
E 9 8 , 1 1 0 , 1 2 1 - 1 2 3 

9 2 - 9 5  
E 4 7 ,  E 4 8 , 5 9 - 6 4 , 

7 9 ,  9 2 - 9 5 

E 2 9 7 , 3 0 3  

1 5 0 

E 1 2 7 , 1 5 0  

1 2 5 
E 5 1 , 6 9 , 9 7 

E l 2 7 , 1 4 6  

2 6 9 , 2 7 0  
2 6 9 , 2 7 0  

2 3 ,  3 7 , 3 8  
E4 , 9 ,  l 0 

E 3 2 0 , E 3 2 2 ,  3 2 9 - 3 3 1 
1 7 4 ,  1 7 8 - 1 8 1  

E3 0 8 , E 3 1 0 ,  3 1 3 , 
3 1 6 , 3 1 7 

1 6 , 2 0 , 2 1 , 2 4 , 2 5 
E 1 3 ,  E l 4 , 2 6 - 3 6  

E l 6 8 - El 7 1 , 1 7 5 - 1 7 7 ,  
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Phosphor ic  acid  
+ pho sphor ic  acid , tripota s s i um s a l t E l 6 8 - E 1 7 1 , 1 7 5 - 1 7 7 , 

1 8 4 - 2 0 2 
+ pho sphoric  aci d ,  tr i sodium s a l t E 1 3 ,  E 1 4 , 2 6 - 3 6  
+ pota s s i um hydroxide E l 6 8 - E l 7 1 , 1 8 4 - 2 0 2  
+ pota s s i um oxide 2 6 9 , 2 7 0  

Phosphor i c  acid , ca l c i um s a l t  ( aqueous ) 
+ ca l c i um ch l oride 2 7 1  
+ phosphoric  acid  2 6 4 - 2 6 6  
+ phosphoric  acid , monopota s s i um s a l t  2 6 4 - 2 6 6 , 2 7 1  
+ pota s s i um ch l oride  2 7 1  

Phos phor ic  acid , coppe r ( 2 + )  s a l t  
+ water 1 4 8  

Phosphoric  acid , copper ( 2 + )  s a l t ( aqueous ) 
+ phosphor ic  acid , tri sodium s a l t E 1 2 7 , 1 4 8 

Phosphor i c  acid , di ammonium sa l t  
+ water 3 1 3  

Phosphoric  acid , diammonium s a l t  ( aqueous ) 
+ ammonium c h l or ide 1 1 9 ,  1 2 0 
+ phosphoric  acid , di sodium s a l t 1 1 7 ,  1 1 9 ,  1 2 0 
+ pho sphoric  aci d ,  monoammon ium s a l t  8 6 ,  8 7  
+ pho sphoric  acid , monorubidium s a l t  E 3 0 8 , E 3 0 9 , 3 1 3  
+ phosphoric  aci d ,  monos od i um s a l t E5 1 ,  8 6 , 8 7  
+ s od i um ch l oride 1 1 9 ,  1 2 0 

Phos phor ic aci d ,  dipotas s i um sa l t  
+ wate r 1 7 2 - 1 7 4  

Phosphori c  acid , dipota s s i um s a l t  ( aqueous ) 
+ phosphoric  acid  1 7 4 
+ phosphoric  acid , di sodium s a l t  1 0 8 ,  1 0 9  

Phos phor ic  aci d ,  d i s odium s a l t  
+ wate r  2 3 ,  E 9 8 -El 0 2 , 1 0 3 - 1 2 6  

Phosphoric  acid , di sodium s a l t ( aqueous ) 
+ ammonium ch l oride 1 1 9 ,  1 2 0 
+ bor ic  acid E 9 8 , 1 1 8  
+ bor i c  acid , s od i um s a l t  E 9 8  
+ N , N - - 1 , 2 -ethaned i y l bi s ( N- carboxyme thy l ) g l ycine , 

d i s odium s a l t E 9 8 , 1 1 6  
+ hydrogen perox ide E 9 8 , 1 0 7 , 1 1 3  
+ methano l E 9 8 , E l O l , 1 2 6 
+ n i t r i c  acid , sodium s a l t E 9 8 , E l O l , 1 1 0 , 1 2 1 - 1 2 3  
+ perch l or i c  acid , d i ammonium s a l t  1 1 7 ,  1 1 9 ,  1 2 0 
+ phosphoric  acid  2 3 ,  3 7 ,  3 8  
+ pho sphoric  acid , dipota s s i um s a l t E 9 8 , E l O l , 1 0 8 , 1 0 9  
+ phosphoric  aci d ,  magne s i um s a l t E l O l , 1 1 5  
+ 2 -propanone E 9 8 , E l O l , 1 2 4 , 1 2 5 ,  E 1 2 9  
+ s i l i c i c  acid , sodium s a l t E 9 8 , 1 1 4  
+ sodium ch l oride  E 9 8 , E l O l , 1 1 1 ,  1 1 9 ,  1 2 0 ,  1 2 1  
+ sodium hydroxide E l 3 ,  E l 4 ,  1 8 ,  1 9 ,  2 2 ,  3 7 , 3 8  
+ s u l furic  acid , s odium s a l t  E 9 8 , 1 1 2 ,  1 2 2 ,  1 2 3  

Phosphor i c  acid , l i th i um s a l t 
+ water E l - E6 , 7 

Phosphor i c  acid , l i th i um s a l t ( aqueous ) 
+ ammoni a E 3 , 8 
+ l i thium hydroxide E4 , 9 ,  1 0  
+ l i thium oxide 9 ,  1 0  
+ phosphoric  acid  E4 , 9 ,  1 0  

Phos phor ic  acid , magne s i um s a l t  ( 1 : 1 )  ( aqueous ) 
+ pho sphor i c  acid , di sodium s a l t E l O l , 1 1 5  

Phos phor ic ac i d ,  monoammonium s a l t 
+ water  5 5 - 5 8  

Phosphoric  acid , mono ammonium s a l t  ( aqueous ) 
+ ammonium ch l or ide 9 0  
+ phosphoric  acid , diammonium s a l t 8 6 , 8 7  
+ phosphor ic  acid , monoce s i um s a l t E3 1 8 ,  E 3 1 9 , E 3 2 2 , 3 2 6  
+ pho sphoric  acid , monopota s s i um s a l t  E 2 0 8 , E 2 0 9 , 2 2 7 , 

2 3 0 , 2 3 1 , 2 3 6 , 2 4 4 - 2 4 7 ,  2 5 6 , 2 6 2 , 2 6 3 ,  2 7 4 , 2 7 5  
+ pho sphoric  acj d , monosodium s a l t  E 5 1 , 5 4 , 5 5 - 5 8 , 

8 6 ,  8 7 ,  9 0  
+ s odium ch l oride  9 0 
+ urea 2 7 4 , 2 7 5  

Phosphor i c  acid , mono ce s i um s a l t ( aqueous ) 
+ ce s i um ch l or ide  E 3 1 8  
+ ces ium oxide E 3 2 0 , E 3 2 2 , 3 2 9 - 3 3 1  
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Phos phor ic aci d ,  monoces i um s a l t ( aqueous ) 
+ phosphor ic  acid  E 3 2 0 , E 3 2 2 , 3 2 9 - 3 3 1  

E3 1 8 , E 3 1 9 , 
E3 2 2 , 3 2 6  

E 3 1 8 - E3 2 1 , 3 2 8  
Phosphoric  

Phosphor i c  

Phos phor ic 

Pho sphor i c  

Phos phor ic 

Phosphor i c  

Phosphor ic 

Phosphor i c  

+ phosphor i c  acid , monoammon i um s a l t  

+ phos phor ic  acid , monopotas s ium sa l t 
acid , monopota s s i um sa l t  

+ water 7 0 - 7 2 ,  7 5 ,  E 2 0 6 - E2 1 2 ,  2 1 3 - 2 9 6 , 3 2 8  
aci d ,  monopota s s i um s a l t  ( aqueous ) 

+ acet ic  acid , potas s i um sa l t  
+ ammon ium ch l oride 
+ arseni c acid , monopota s s i um s a l t 

2 2 1  
2 6 2 , 2 6 3 , 2 6 7 , 2 6 8  

E 2 0 8 , 2 2 0 
E2 0 8 , E 2 1 0 , 2 2 4 , 2 3 2 , 

2 3 3 ,  2 5 3 , 2 5 4 , 2 6 0 , 2 6 1  
2 7 1  

E 2 1 2 ,  2 2 2 
2 7 3  

E 2 1 2 ,  2 7 2 , 2 7 6 , 2 7 7 
E2 1 2 , 2 2 5  

+ bor i c  acid , potas s i um sa l t  

+ cal cium ch l oride 
+ carbon ic  acid , dipotas s i um s a l t 
+ e thanamine , N , N-diethy l - , phosphate 
+ formamide 
+ hyd rogen peroxide 
+ nitric  aci d ,  pota s s i um s a l t 9 2 - 9 5  
+ pho sphor i c  acid  
+ phosphor ic  ac i d , 
+ phosphor i c  acid , 

1 7 4 , 1 7 8 - 1 8 1 , 2 0 3 - 2 0 5 , 2 6 4 - 2 6 6  
ca l ci um sa l t 2 6 4 - 2 6 6 , 2 7 1  
monoammonium s a l t  E2 0 8 , E 2 0 9 , 2 2 7 , 

2 3 0 ,  2 3 1 ,  2 3 6 , 2 4 4 - 2 4 7 ,  2 5 6 , 
2 6 2 , 2 6 3 , 2 6 7 , 2 6 8 , 2 7 4 , 2 7 5 

+ phosphor ic  acid , monoce s i um s a l t  E3 1 8 - E3 2 1 , 3 2 8 
+ phosphor i c  acid , monosod i um s a l t E 4 7 ,  E 5 0 - E5 2 ,  6 7 , 

6 8 , 7 0 - 7 2 , 7 5 , 8 0 - 8 5 , 8 8 , 8 9 , 9 1 - 9 5 
+ pota s s i um ch l oride 8 0 - 8 5 , 8 8 ,  8 9 ,  9 1 , E2 1 0 , 

E 2 1 2 ,  2 2 6 , 2 2 8 , 2 2 9 , 2 4 0 - 2 4 3 , 2 5 1 , 2 5 2 ,  

+ pota s s ium hydrox ide 
2 5 5 , 2 5 7 , 2 6 2 , 2 6 3 , 2 6 7 , 2 6 8 , 2 7 1 

+ s e l en i c  acid , pota s s i um 
+ s odium ch loride 

s a l t  
1 8 2 ,  1 8 3 ,  2 0 3 - 2 0 5 

E2 0 8 , 2 4 8  
8 0 - 8 5 , 8 8 , 8 9 , 9 1  

E 2 1 0 , E2 1 2 ,  2 2 3 , 
2 3 7 - 2 3 9 ,  2 4 9 ,  2 5 0  

E 2 0 8 , 2 3 4 , 2 3 5 , 2 7 4 , 2 7 5 

+ s u l f ur i c  acid , pota s s i um s a l t  

+ urea 
aci d ,  monorubidium s a l t  

+ wa ter 
acid , monorubid i um s a l t  ( aqueous ) 

+ phosphoric  acid  

E 3 0 7 - E3 1 1 , 3 1 2 - 3 1 7  

+ pho sphori c acid , ammoni um sa l t  
+ rubidium ch l or ide 

E 3 0 8 , E 3 1 0 ,  3 1 6 ,  
E 3 0 8 , E3 0 9 , 

E 3 0 7 , 
E3 1 0 , 3 1 5 ,  3 1 6 , 

3 1 7  
3 1 3  
3 1 4  
3 1 7  + rubidium oxide E 3 0 8 , 

acid , monos odium s a l t  
+ water 

+ water-d2  

2 0 , 2 4 ,  2 5 ,  E 3 9 -E4 2 ,  4 3 - 4 5 , 
E 4 7 - E 5 2 ,  5 3 - 9 7 , E 3 1 8 - E3 2 0 , 3 2 1 - 3 3 1 

3 3 2 ,  3 3 3 
acid , mono sodium s a l t  ( aqueous ) 

+ ammoni um c h l oride 
+ bor i c  acid s odium s a l t  
+ n i tric  ac i d ,  pota s s i um s a l t 
+ n i t r i c  acid , sodium s a l t  
+ perch l oric  ac i d ,  sodium s a l t  
+ phosphor i c  acid  

9 0  
E 4  7 ,  7 3 , 7 4  

9 2 - 9 5  
E 4 7 , E 4 8 , 5 9 - 6 4 , 7 9 , 9 2 - 9 5  

E 5 1 , 6 9 , 9 7  

+ phosphoric  acid , diammon ium s a l t 
1 6 , 2 0 , 2 1 , 2 4 , 2 5  

E 5 1 ,  8 6 ,  8 7 
E 5 1 , 5 4 , 5 5 - 5 8 , 

8 6 ,  8 7 ,  9 0  
monopota s s ium sa l t  E4 7 , E 5 0 - E 5 2 , 6 7 , 

6 8 , 7 0 - 7 2 , 7 5 , 8 0 - 8 5 , 8 8 , 8 9 , 9 1 - 9 5  
E 5 1 , E 5 2 , 8 0 - 8 5 , 8 8 , 8 9 , 9 1  

E 5 1 , 9 6 ,  9 7 ,  E l 2 9  
E 4 7 ,  E 4 9 , E 5 1 ,  E 5 2 ,  6 5 ,  6 6 ,  

+ pho sphor i c  acid , monoammonium s a l t 

+ phosphoric  acid , 

+ potas s i um chl oride 
+ 2 - propanone 
+ s odium ch l oride 

7 6 - 7 8 , 8 0 - 8 5 , 8 8 , 8 9 , 9 0 ,  9 1  
+ s u l furic  aci d ,  d isodium 

ac i d ,  tripota s s i um s a l t 
s a l t  E 5 1 , 5 3  

+ wate r 
acid , tripota s s i um sa l t  ( aqueous ) 

+ ammonia  
+ bor ic  acid , pota s s i um s a l t 
+ ni trous acid , pota s s i um s a l t  

E l 6 8 - El 7 1 , E 2 9 7 , 2 9 8 - 3 0 6 

E2 9 7 ,  3 0 0 , 3 0 1  
E 2 9 7 , 3 0 4  
E2 9 7 , 3 0 3  

1 7 5 - 1 7 7 ,  1 8 4 - 2 0 2  
E l 2 9 ,  1 4 9 , 1 6 5  

E l 6 8 - E l  7 1 , 1 8 4 - 2 0 2  

+ pho sphoric aci d E l 6 8 - E l 7 1 ,  
+ phosphor ic  aci d , tri sodium s a l t  
+ pota s s i um hvdroxide 
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Phos phor ic  aci d ,  tripota s s i um s a l t ( aqueous ) 
+ s u l fur ic ac id , dipotass i um s a l t  E2 9 7 , 3 0 2 , 3 0 5 , 3 0 6  
+ vanad ic  acid , potas s ium sal t E 2 9 7 ,  3 0 5 , 3 0 6  

Phosphoric  acid , tr i s odium sa l t  
+ water E l l - E1 5 ,  1 7 ,  2 6 - 3 6 , E l 2 7 - E l 3 0 , 1 3 1 - 1 6 5  

Phosphoric  acid , tr isodium s a l t ( aqueous ) 

Phosphor i c  

Phosphoric  

Phos phorus 

Phosphorus 

Pota s s ium 
Pota s s ium 
Pota s s ium 
Pota s s ium 

+ bor ic  acid , sodium s a l t  E l 2 7 , 1 4 7  
+ carbonic  acid , di sodium s a l t  E l 2 7 , E l 2 9 , 1 3 9 ,  

1 5 2 ,  1 5 7 , 1 5 8  
+ hydrogen peroxide E l 2 7 , 1 4 1 , 1 4 2  
+ n itrous acid , sodium s a l t  E l 2 7 , 1 5 0 
+ perch loric  acid , s odium s a l t  E l 2 7 , 1 4 6 
+ phosphoric  ac i d  E 1 3 ,  E l 4 , 2 6 - 3 6  
+ phosphoric  acid , copper ( 2 + )  sa l t  E 1 2 7 , 1 4 8  
+ phos phor ic  acid , tripota s s i um s a l t  E l 2 9 , 1 4 9 , 1 6 5  
+ 2 -propanone E 1 2 9 , 1 6 6 ,  1 6 7  
+ s i l i c i c  acid , d i pota s s i um s a l t  1 6 5  
+ s i l i c i c  acid , sodium s a l t  E l 2 9 , 1 4 3 , 1 5 3 ,  1 6 5  
+ sodium a l umi nium oxide E l 2 9 , 1 5 9 - 1 6 2  
+ s odium c h l oride E 1 2 7 , 1 3 4 ,  1 3 5 
+ sodium f l uor ide E l 2 7 , 1 5 4  
+ s od i um hydroxide E l l ,  E 1 2 ,  E l 4 , 1 7 , 2 6 - 3 6  
+ s od ium hydrox ide E 1 2 9 , 1 5 5 - 1 6 2  
+ s u l furic  acid , d isodium s a l t 

E l 2 8 , E l 2 9 , 1 3 6 - 1 3 8 , 1 4 0 ,  1 4 5 ,  1 5 5 , 1 5 6 ,  1 6 1 - 1 6 4  
+ t ungstic  acid , di sod i um s a l t E 1 2 7 , 1 5 1  
+ vanadi c  acid , s od i um s a l t E l 2 9 , 1 4 4 ,  1 5 9 , 

1 6 0 I 1 6 3  I 1 6 4  
acid-d3  ( aqueous ) 

+ phos phor ic acid- d 3 , monoces i um s a l t 
acid-d3 , monoce s i um s a l t ( aqueous ) 

3 3 2 , 3 3 3  

3 3 2 ,  3 3 3  
3 3 2  I 3 3 3  

+ ce s i um oxi de 
+ pho sphoric  acid-d3  

pentoxide ( aqueou s ) 
+ l i th ium oxide 
+ rubidium ox ide 
+ sodium oxide 

pentox ide ( aqueous -d2 ) 
+ rubi d i um oxi de 

E 3 - E5 , 9 ,  1 0  
3 1 5  
E l l  

3 1 5  
acetate see acetic acid , pota s s ium s a l t  
borate see bor ic  aci d ,  pota s s i um s a l t 
carbonate see ca rbon i c  acid , dipota s s i um s a l t  
c h l oride ( aqueous ) 

+ ammonium ch l oride 
+ c a l cium chl oride 
+ phosphori c aci d ,  
+ phosphor i c  acid , 
+ phosphoric  acid , 

2 6 7 ,  2 6 8  
2 7 1  

ca l ci um s a l t ( aqueous ) 2 7 1 
monoammonium s a l t  2 6 7 , 2 6 8  
monopota s s i um s a l t 8 0 - 8 5 , 

8 8 , 8 9 , 9 1 , E 2 1 0 , E2 1 2 ,  2 2 6 ,  
2 2 8 , 2 2 9 , 2 4 0 - 2 4 3 ,  2 5 1 , 2 5 2 ,  

2 5 5  I 2 5 7  I 2 6 2  I 2 6 3  I 2 6 7  I 2 6 8  I 2 7 1  
+ phosphoric  ac i d ,  monos odi um s a l t  E 5 1 , E 5 2 , 8 0 - 8 5 , 

8 8 , 8 9 , 9 1  
+ s odium ch l oride 8 0- 8 5 , 8 8 , 8 9 , 9 1  

Pota s s i um d ihydrogen arsenate see arsen i c  acid , monopotas s i um s a l t 
Pota s s i um d ihydrogen phosphate 

see  phos phor ic  acid , monopotas s i um s a l t  
Pota s s i um hydrogen s e l enate see s e l en i c  acid , monopota s s i um s a l t 
Pota s s ium hydroxide ( aqueous ) 

+ pho sphoric  acid  
+ phosphor i c  acid , monopota s s i um s a l t  

Pota s s i um n i trate see nitri c aci d , pota s s i um s a l t  
Pota s s i um oxide ( aqueou s ) 

E l 6 8 - E l  7 1  
1 8 2 , 1 8 3  

+ ammonia  2 6 9 , 2 7 0  
+ d iphosphoric acid  2 6 9 , 2 7 0  
+ phos phor ic  acid  2 6 9 , 2 7 0  

Pota s s ium phosphate see  phosphor i c  acid , t r i pota s s i um s a l t  
Pota s s i um vanadate see  vanad ic  aci d , dipota s s i um s a l t  
2 - Propanone ( aqueous ) 

+ perch l or i c  
+ pho sphoric  
+ phosphor ic  
+ phosphoric  

ac i d , 
acid , 
ac id , 
acid , 

sodium s a l t  
disod i um s a l t  
monosod i um s a l t  
t r i s odium s a l t 

9 7 , 1 2 5  
1 2 4 , 1 2 5  

E 5 1 , 9 6 , 9 7  
E l 2 9 , 1 6 6 ,  1 6 7  
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Rubi dium ch l or id e ( aqueous ) 
+ phosphoric  aci d ,  monorubidium s a l t  

Rubidium di hydrogen pho sphate 
s ee phos phor ic  ac i d ,  monorubidi um s a l t  

Rubi dium oxide ( aqueous )  
+ phosphoric  aci d ,  monorubidium s a l t  

+ phosphorus pentoxide 
Rubidium oxide ( a queous -d 2 ) 

+ pho sphorus pentoxide 

S e l en i c  acid , potas s i um s a l t ( aqueous ) 
+ phosphor ic  acid , monopotassium s a l �  

S i l i c i c  acid , d i s od i um s a l t 
+ wa ter 

S i l i c i c  acid , d i s odium s a l t ( aqueous ) 

E 3 0 7 , 3 1 4  

E 3 0 8 , E 3 1 0 ,  
3 1 5 ,  3 1 6 ,  3 1 7  

3 1 5 

3 1 5 

E 2 0 8 , 2 4 8  

1 4 3  

+ pho s phoric  acid , d isodium s a l t 
+ pho sphor i c  acid , tr i sod i um sa l t  

E 9 8 , 1 1 4  
E l 2 9 , 1 4 3 , 1 5 3 ,  1 6 5  

Sod i um a l umi na te see sodium a l uminium oxide 
Sodium a l umin ium ox ide 

+ wa ter 1 5 9 ,  1 6 0  
Sod i um a l umini um oxide ( aqueous ) 

+ phosphoric  aci d , tri sodium s a l t  
+ s odium hydroxide 
+ s u l f ur i c  acid , di s odium sa l t 
+ vanad ic  acid , s odium s a l t  

E l 2 9 , 1 5 9 - 1 6 2  
1 5 9 - 1 6 2  

1 6 1 , 1 6 2  
1 5 9 ,  1 6 0  

Sod i um borate  s e e  bor ic acid , sod ium s a l t 
Sod i um ca rbonate see carbon i c  acid , d i s od i um sa l t  
Sodi um ch l or ide 

+ water 7 6 - 7 8 , 1 3 4 ,  1 3 5 
Sod i um ch l oride ( aqueous ) 

Sod i um 
Sod i um 

+ ammonium ch l or ide 
+ nitri c acid , sodium s a l t  
+ phosphor ic  acid , d i s odium s a l t 

9 0 , 1 1 9 , 1 2 0 
1 2 1  

E 9 8 , E l O l , 1 1 1 ,  
1 1 9 - 1 2 1 

+ phosphoric  acid , monoammonium sa l t  9 0  
+ phos phor ic  acid , monopota s s i um s a l t  8 0 - 8 5 , 8 8 ,  8 9 , 9 1  
+ pho sphor i c  ac i d ,  monosodium s a l t  E 4 7 ,  E 4 9 , E 5 1 ,  E 5 2 ,  

6 5 , 6 6 ,  7 6 - 7 8 , 8 0 - 8 5 , 8 8 - 9 1  
+ phosphoric  acid , trisodium s a l t  E l 2 7 , 1 3 4 ,  1 3 5  
+ potas s i um ch l oride 8 0 - 8 5 , 8 8 ,  8 9 ,  9 1  

d i hydrogen phosphate see phosphor i c  acid , monosodium s a l t 
f l uor ide 

+ water 
Sod i um f l uor ide ( aqueous ) 

1 5 4 

+ phosphoric  acid , tri sod i um s a l t E l 2 7 , 1 5 4  

Sodium hydroxide ( aqueous ) 

Sodium 
Sod i um 
Sod i um 
Sodium 

+ ca rbon ic acid , d isod ium s a l t  
+ phosphoric  acid , di sodium s a l t 

+ phosphoric  acid , monosodium s a l t  
+ phosphor ic  acid , tri sodium s a l t  

+ s odium a l uminium oxide 
+ s u l f u r i c  acid ,  d i s odium sa l t 

1 5 7  1 1 5 8  
E l 3 ,  E l 4 , 1 8 ,  1 9 , 

2 2 ,  3 7 , 3 8 
2 4  1 2 5  

E l l ,  E l 2 ,  E l 4 , 1 7 ,  
2 6 - 3 6 , E l 2 9 , 1 5 5 - 1 6 2 

1 5 9 ,  1 6 0 ,  1 6 1 , 1 6 2 
1 5 5 ,  1 5 6 ,  1 6 1 , 1 6 2  

1 5 9 ,  1 6 O· + vanad i c  acid , sodium sa l t  
me tapho sphate see metapho sphoric  acid , sodium sa l t  
n i trate see nitric acid , s odium sa l t  
n i t r i te see ni trous aci d ,  sodium s a l t 
oxide ( aqueous ) 

+ phosphorus pentoxide E l l 
Sodium perch l orate see perch l or i c  acid , s odium s a l t  

phosphoric  aci d ,  tr i sodium s a l t  
su l furic  acid , d i s odium s a l t  
vanad ic acid , sodi um s a l t  

Sod i um phospha te see 
Sodi um su l fate see  
Sod i um vanadate see  
S u l f u r i c  acid , di pota s s ium 

+ water 
s a l t  

S u l furi c acid , di pota s s i um s a l t ( aqueous ) 
+ phosphor ic  acid , monopota s s i um s a l t  

+ phosphoric  acid , tripotas s i um sa l t  

3 0 5 , 3 0 6  

E2 1 0 ,  E2 1 2 ,  2 2 3 , 
2 3 7 - 2 3 9 , 2 4 9 , 2 5 0 

E2 9 7 , 3 0 2 ,  3 0 5 , 
3 0 6  
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Su l f ur ic ac id ,  d is od ium sa l t 
+ water 1 4 5 , 1 6 1 - 1 6 4 

S u l f ur ic acid , di s od ium s a l t ( aqueous ) 
+ phosphor ic  ac i d ,  di s od i um sa l t 
+ pho sphor ic ac id , monosodi um sa l t 
+ phos phor ic  acid , tri sodium sa l t 

+ s od i um a l umin i um oxide 
+ sod i um hydroxide 
+ vanad i c acid , s od ium sa l t 

1 4 0 ,  

E9 8 , 1 1 2 , 1 2 2 , 1 2 3  
E5 l , 5 3 

E l 2 8 , E l 2 9 , 1 3 6 - 1 3 8 , 
1 4 5 , 1 5 5 , 1 5 6 , 1 6 1 - 1 6 4  

1 6 1 , 1 6 2  
1 5 5 , 1 5 6 , 1 6 1 ,  1 6 2 

1 6 3 , 1 6 4 

Triethy l ene phosphate see ethanam ine , N , N-diethy l - , phosphate 
Tri sodium phos pha te see phos phori c ac id , tr i s od i um s a l t  
Tung st ic ac id , d i sod i um s a l t 

+ wate r 1 5 1 
Tungst ic acid , d i sod i um s a l t ( aqueous ) 

Urea ( aqueou s ) 

Vanadi c aci d 

Vanad i c  acid , 

Vanadic  acid , 

Vanad ic  acid , 

+ phos phor ic acid , tri sodi um s a l t E l 2 7 , 1 5 1 

+ phos phoric  ac id , monoammoni um sa l t 
+ p hosp hor ic  ac id ,  monopota s s i um s a l t  

+ wa ter 
potas s ium s a l t  
+ water 
potas si um s a l t  ( aqueous ) 
+ phos phor ic  aci d ,  tr ipotas s i um s a l t 
sod ium s a l t  

2 7 4 , 2 7 5 
E 2 0 8 , 2 3 4 , 2 3 5 ,  

2 7 4 ,  2 7 5  

3 0 5 , 3 0 6  

3 0 5 , 3 0 6 

E2 9 7 , 3 0 5 , 3 0 6 

+ wa te r 1 4 4 , 1 5 9 ,  1 6 0 ,  1 6 3 , 1 6 4 
Vanad i c  ac id ,  s od i um sa l t ( aqueous )  

+ phos phoric  ac id , tr i sodi um s a l t 

+ s od i um a l uminium ox ide 
+ s od ium hydroxi de 
+ s ul fu ri c  acid , di sodi um s a l t 

E l 2 9 , 1 4 4 , 1 5 9 , 
1 6 0 , 1 6 3 , 1 6 4 

1 5 9 , 1 6 0  
1 5 9 ,  1 6 0 
1 6 3 , 1 6 4 
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Page numbe rs pre ceded by E refer  to  eva l ua t i on texts  whe reas  those  
not  preceded by E r e f e r  to  compi l ed t ab l e s . 

5 7 - 1 3 - 6  
6 7 - 5 6 - 1  
6 7 - 6 4 - 1  
7 5 - 1 2 - 7  

1 2 7 - 0 8 - 2 

1 3 9 - 3 3 - 3 
4 9 7 - 1 9 - 8 
5 8 4 - 0 8 - 7 

1 3 0 2 - 4 2 - 7 
1 3 1 0 - 5 8 - 3 

1 3 1 0 - 6 5 - 2  
1 3 1 0 - 6 6 - 3 
1 3 1 0 - 7 3 - 2 
1 3 1 4 - 5 6 - 3  
1 3 3 0 - 4 3 - 4 

2 4 6 6 - 0 9 - 3  
6 8 3 4 - 9 2 - 0  
7 5 5 7 - 8 2 - 6 
7 5 5 8 - 7 9 - 4 
7 5 5 8 - 8 0 - 7 

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

7 6 4 7 - 1 7 - 8  
7 6 6 4 - 3 8 - 2 

7 6 6 4 - 4 1 - 7 
7 6 8 1 - 4 9 - 4 
7 7 2 2 - 7 6 - 1 

7 7 2 2 - 8 4 - 1 
7 7 3 2 - 1 8 - ::, 

7 7 4  7 - 4 0 - 7 

7 7 5 7 - 7 9 - 1 
7 7 5  7 - 8 2 - 6 

7 7 5 7 - 8 6 - 0 
7 7 5 8 - 0 9 - 0 
7"/ 5 8 - 1 1 - 4  
7 7 7 5 - 1 9 - 1  
7 7 7 8 - 5 3 - 2  

7 7 7 8 - 7 7 - u  

7 7 7 8 - 8 0 - 5 
n 8 2 - 0 s - 6  
7 7 8 3 - 2 8 - 0 
7 7 8 4 - 4 1 - 0 

7 7 8 9 - 2 0 - 0 
7 7 9 1 - 1 1 - 9  

1 0 0 0 6 - 2 8 - 7  
1 0 0 L 8 - 2 4 - 7  
1 0 0 3 9 - 3 2 - 4  

2 3 4 , 2 3 5, 2 7 4, 2 7 5, 2 8 4 ,  2 8 5, 2 9 1 , 2 9 2  
1 2 6  
9 6, 9 7 ,  1 2 4 , 1 2 5 , 1 6 6 ,  1 6 7 
2 7 2 , 2 7 6, 2 7 7  
2 2 1  

1 1 6 
1 3 9, 1 5 2, 1 5 7 ,  1 5 8 
2 2 2 , 2 8 3 ,  2 9 1 , 2 9 2  
1 5 9 ,  1 6 0 - 1 6 2 
E l 6 8 - E l 7 1 , 1 8 2 - 2 0 5 

E l - E6 
E 4  
E l l - .1::1 5 ,  1 7 - 1 9 ,  2 2 ,  2 4 - 3 8, 1 5 5 - 1 6 2  
3 1 5  
1 4 7 

2 6 9 ,  2 7 0 
1 1 4 , 1 4 3, 1 5 3 ,  1 6 5  
1 1 2  
E l l , 1 8 , 1 9, 2 2, 2 3, 3 7, 3 8 , E 9 8 - E l 0 2 , 1 0 3 - 1 2 6  
E l l , 1 6 ,  2 0 , 2 1 , 2 4 , 2 5 , E 3 9 - E 4 2 , 4 3 - 4 5 , E 4 7 - E5 2 , 
5 3 - 9 7  

E l l - E l 5, 1 7 , 2 6 - 3 6 , E l 2 7 - El 3 0 , 1 3 1 - 1 6 7  
6 9 , 9 7, 1 2 5 , 1 4 6 
5 9 - 6 4 , 7 9 ,  9 2 - 9 5 , 1 1 0 , 1 2 1 , 1 2 2 
1 5 0 
6 5 , 6 6 , 7 6 - 7 8,  8 0 - 8 5, 8 8 - 9 1 , 1 1 1 , 1 1 9 - 1 2 1 , 1 3 4 , 1 3 5 

3 2 7  
E l - E6, 9 ,  1 0 ,  E l l - E l 5 ,  1 6, 2 0 , 2 1 ,  2 3 ,  2 6 - 3 8 , 
E l 6 8 - E l 7 1 , 1 7 4 - 1 8 1 ,  1 8 4 - 2 0 5 ,  2 6 4 - 2 6 6 , 2 6 9, 2 7 0 , 
3 1 6 ,  3 U  
E l - E 6, 8 , 2 6 9 , 2 7 0 , 3 0 0, 3 0 1 , 3 2 9 - 3 3 1  
1 5 4  
5 4 - 5 8 , 8 6, 8 7 , 9 0 , 2 L 7 ,  2 3 0,  2 3 1 , 2 3 6, 2 4 4 - 2 4 7 , 
2 5 6 , 2 6 2 , 2 6 3, 2 6 7 , 2 6 8 , L 7 4 , 2 7 5 , 2 9 3 - 2 9 6 , 3 1 3 ,  
3 2 6  

1 0 7 ,  1 1 3 ,  1 4 1 , 1 4 2 ,  2 2 5 
E l - E 6, 7 - 1 0 , E l l - E l 5, 1 6 - 3 8 , E 3 9 - E4 2 , 4 3 - 4 6 , 
E 4 7 - E 5 2, 5 3 - 9 7 , E 9 8 - E l 0 2 ,  1 0 3 - 1 2 6 ,  E l 2 7 - E l 3 0,  
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