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PARAMETERS FOR THE CALCULATION OF OSMOTIC AND
ACTIVITY COEFFICIENTS AND TABLES OF THESE
COEFFICIENTS FOR TWENTY-TWO AQUEOUS
MIXTURES OF TWO ELECTROLYTES AT 25°C

R. M. Rush

ABSTRACT

Parameters are given for the calculation of osmotic and
activity cogfficients for 31 agueous mixtures of two electro-
lytes at 257C. In addition, tables of osmotic and actlivity
coefficients are gilven Tor 22 of these mixtures.

INTRODUCTLON

, . o1k o )
In several recent publications we have utllized equations

(1) R. M. Rush and J. 8. Johnson, J. Phys. Chem., 72, 767 (1963).

(2) R. M. Rush and R. A. Robinson, J. Tenn, Acad. Sei., 43, 22 (1968).

o

(3) Y. C. Wu, R. M. Rush, and G. Scatchard, J. Phys. Chem., 72, LOLS
(1968).

(4) ¥. C. Wu, R. M. Rush, and G. Scatchard, J. Phye. Chem., in prezs.
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-
suggested by Scatchard” for the representabion of osmotle and activity

(5) G. Scatchard, J. Amer. Chem. Soc., 83, 2636 (1961).

coefficients in various three-component systems (two electrolytes and
water ). The coefficients of these equations were obtained by the method

P
. ‘ . . .. . O
of least sguares using the ORGLS program of Busing and lLevy. In the

(6) W. R. Busing and H. A. Levy, Oak Ridge National Laboratory Report
T™M-271 (1962).
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process of developing the computer program and as a service for other
investigators, we have analyzed various published data on the osmotic
coefficients in three-component mixtures. The present report collects
these results as well as our own and makes them avallable to others. In
all cases the parameters were derived from osmotic coefficients obtained
by the isopiestlic method.

In addition to the parameters, tables containing values of the
osmotic coefficient and the logarithm of the activity coelficients are
given at even values of the lonlc strength and ionic strength fractlion.
These were calculated using the parameters as listed.

It should be emphasized that this is in no way a eritical
evaluation of the data. In several cases more than one set of data for
the same system were analyzed. No attemnpt was made to correlate the
results or lto decide which was the best. The parameters are presented
as a representation of the osmotic coefficient data, as published, and

as a means of calculating the activity coefficients in thece systems.

METHOD
The equations used are given in Table I. The b-parameters of
equations 3 and 4 were derived from the observed osmotic coefficients
(¢) using egquation 1 with ionic strength (I) and ionic strength
fraction (XB) as the independent variables. These same parameters can
then be used to calculate the activity coefficients (7+) of either com-
ponent using equations 5 and 6 (note that these equati;ns give logarithms

to the base e).

The equations in Table I may appear quite formidable with regard

to hand calculations. However, the following relationships should be

noted
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of the mixture in guestion. It is thus possible to calculate the conbtri-
butions of the pure components to ¢ and In I with equations 1, 5, and
6 using either the analytical expressions for @ and (A + @) (eguations
2 and 7 in Table I) or the above edquatlions and tabular data on the pure

components such as those gilven by Robilnson and Stokes.{ The latter

(7) R. A. Robinson and R. H. Stokes, "Electrolyte Solutions,' 2nd. ed.,
revised, Bubterworbh and Co. Ltd., London, 1965,

alternative greatly simplifies hand caleuwlations.

| dp}

DISCUSSION

The parameters for those systems which we have analyzed are given
st the end of tThis report. Fach page contains complete information on
a given set of data. This includes the parameters used to represent the
limiting two-component data (single electrolyie) and results in repetition
of much of this information. The advacntage of having all the varameters

for a given seb of data on one page was Telt to outwelgh the disadvantage

D

or repetitlon.
The concenbration range in most cases includes the complete range
of the data, although, in some few cases, only a selechbed range of concen-

trations was used in the analysis. The parameters were derived from data
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in the range indicated and should not be used for calculations at
higher coancentrations. Extrapolations to lower concentrations than those
indicated are less likely to be in error because the equations include
a Debye-Hllckel term,

In some few cases the three-component data extend to higher ionic
strengths than the two-component data. Since the aquabions require
values for the two-component systems at the ionic strength of the mixture,
this results in an extrapolation of the two-compoaent data which is risky
and in some cases may involve & supersaturated solution. Where this
extrapolation occurs, a notation is made under "Remarks" and the para-
meters should not be used for calculations at higher ionic strengths.
This is also reflected in the fact that the tables are not extended
beyond what we Ifecel is the usable limit.

Where a parameter i1s given the value "0", this parameter was fixed
at zero and not allowed to vary.

In all cases a Tit was obtained allowing all five b-parameters
to vary. In addition, fits were obtained with fewer parameters
varied (i.e., some of the five were fixed at zero). The sets of para-
meters listed are those with the least number of parameters which do not
represent g significant increase in the standard deviation over that
obtained with all five parameters varied. The standard deviation (o)
is defined as

o = (27 (n-x) 1Y%
where d is the deviation (observed minus calculated osmotic coefficient),
n the number of observations, k the mumber of variable parameters, and

the summation is over all observations.



P
If the a- and b-parameters are given in the reference cited,
this is so noted under "Remarks" and the reference should be consulted
for the source of the iLwo-component parameters. For other cases the
two~component parameters were derived from one of the following sources:
(1) the tabular data of Robinson and Stokes;7 (2) the parameters given

8 . N
by Lietzke and Stoughton (it should be noted that the power-series

(8) M. H. Lietzke and R. W. Stoughton, J. Phys. Chem., 66, 508 (1962).

coefficients given in this reference, B, C, and D, are multiplied by

and (3) other sources

the factor —2/g+g_ to obtain the coefficients ggi));

as noted under "Remarks." Parameter sets derived from (1) may be identi-

fied by the Tact that a = 1.5; those [rom (2) have values other than 1.5.
Where the osmotic coefficients are given in the reference cited,

' In all other cases the osmotic coeffi-

this is so noted under "Remarks.'
cients were derived Trom the published isopiestic molalities with the
osmotic coefficient for the reference electrolyte obtained from the data
of Robinson and Stokes.7 In each casge the reference electrolyte is
identified under "Remarks."

The tables following each data sheet give values of the osmotic
coefficient ("PHI"), the logarithm to the base ten of the activity
coefficient ("LOG GAMMA"), and, in most cases, the logarithm to the base
ten of the ratio of the activity coefficient in the mixture to that of
the pure compornent at the same ionic strength ("LOG(G/GO)"). These are
given at even values of the ionic strength ("I") and at egual intervals
of the ionic strength fraction ("Y(B)"). 7The values in the tables are
t T

given to more significant figures than are justified (s temptation hard

to resist when using a computer). In general, values of the osmotic
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coefficient and logartihm of the activity coefficient are good to not more
than three decimal places. Where there are two investigatlions of the
same system, an inspection of the tables reveals that differences in the
osmotic coefficient are, with few exceptions, less than 0.01 while
differences in log Y, are less than 0.0l at low concentrations but may be
as hignh as 0.03% at high concentrations.

Two additional references should be mentioned. In both cases
parameters are given which are the same as those in Table I. They were
not, however, obtained by the procedure described in this report. The

parameters are tabulated below for the sake of completeness and the

references cited should be consulted for more details.

A ©
T -

+
In the first reporty mixtures involving the ions Na , Cu , C1L

>

(9) R. L. Yoest, Ph.D. Thesis, Massachusetts Institute of Technology,
1

o6k,

and ClO“m were studied. The b-parameters are given below.

NaC1(A) - NaClOu(A) - NaCl(A) - Cu012(A) -
NaClO”(B) Cu(0104)2(3) CuClg(B) Cu(0104)2(5)
gig’l) 0.06876 0.06993 0.0272'7 0.122k7
g£§’2> ~0.00987 -0.00951 -0.02107 -0.02928
(0,3) ‘
bag - - - 0.0000661
(1,2) . .
bus -0.000337 0.001803 -0.0051% 0.00588
(1,5) } _
Py - -0.000426
(2,3) e
bag - - - 0.001352
The term.gég’B) is not included in the equations in Table I. The following

terms should be added to the terms in brackets in Table I.



Bguation (1)
Equation (5)

Bauation (6)

1C
In the second paper )

Eﬁjj) Ij yAlB (‘\/A":\[B):L
(2,3) /3 102,83
- Dl -5 5 75 %)

same with Ip replaced by Ip

mixtures involving six alkall metal halide

(10) A. K. Covington, T. H. Lilley, and R. A. Robinson, J. Phys.

72, 2759 (1968).

salt pairs were studied.

NaCl-KC1
NaBr-KBr
NaCl-NaBr
KC1-KBr
KC1-NaBr

NaCl-KBr

The o-parameters are given velow.

p{0:%) 5 (0:2)
-0.0253 -0.00299
-0.0238 -0.00k0

0.0035

0.0026

~0.0469 -0.0059

-0.0026
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TABLE I
!
= e , (0) (1) .
@ ¢ =1 v om +v.m [CLA)A+aByB+BAByAyB+BAByAyB(yA——“‘B)]
AT A BB
2 28 1 T 1 2 1 T (1) (2)72 (3)73 (4) 14
2 aj;uT Tapy —1~+~;—\~_Ir— In ( ~—UJ\/I) +aj 1+aJ I +ay ! +ay [
J J i
(0) _ p(0,1) (0,2)12 (0,3)73
3 ABibAB I+bAB I +bAB I
(1) _ p1,2)y2 (1,3)73
4) AbeAB ! +bAB {
5)  Iny ~[A....,[A (0) (0) (0)y 2 (1)
G n}’iA:z/ m S aA)+(aB_aA)yB "'IBABYB+(BAB”BAB)YB* Banyz
AT A
(1) _ QR 2 (1) _ Q1) 3
1L3(81“3 BAB)yB 2(2BA13 BAB)yB]
6 1 IB f(4 (0) (0) 0y o2 (1)
© HRES R (Ap+ag)+la, —o)y, + By, + By ~ Bi)Ya ~ PasYa
8B
—_ (1) _ R 2 (1) (1) 3
3(BAB BAB)YA*‘Z(QBAB""BAB)YA]
285\/T 3 4 5
N (A ra)e———— ey 22l g D2 I3 g8
( J J> lfkaJ\/’I J 2 J 3 J 4 J
1 1
0) . p(0,1) (0,2)72 _  $(0,3)13
(8) BAbeAB I+—2—bAB ! 3bAB !
9 B ! p(1.2) 2 4,15(1,3)13
AB‘E AB 3 AB
1. )
{ :«é-L m; Z; (ionic strength; summation over all ions, i, with valence Zi)

m = moles solute per kilogram of water (molality)
v, = moles of ions per mole of solute J

yoo= IJ, /I (ionic strength fraction of component J)

J
S = Debye-Hiickel slope for In y ;. of a uniunivalent electrolyte

a, = distance-of-closest-approach parameter for component J



INDEX TO EYSTEM
System

HC104 LiC1l04
HC104 NaCl0s
Licl NaCl
LiCcl KC1
Licl CsCl
Licl LiNO>
1iC104 NaClOa4
NaCl KC1
Nall CsCL
NaCl MgzCla
Nall CaCla
NaCl BalClz
NaCl Culls
NaCl LaCls
NaCl NaBr
NaCl KBr
NaCl NalClOg
NaCl HalO s
NaCl Na.2504
NaCl MgS0a
NaBr KBr
NaClOs Cu(C1l04)2
Nao504 MgOgq
Naob0s4, MgCle
KC1 CsCl
KC1 CalCle
Xea BaClo
KC1 NaBr
KCL1 KBr
MgClz MgS0a4
Culls Cu(C104)2

S STUDIED

Toey o
rage

36, 38
Lo, L2

L3

o0, 02



Reference:

Concentration range:

10

T = 1.7 to 4.5

Two-component parameters:

L)

std.
s

Remarks:

- (0,1)
Lan
(0,2)
Spm
(0,3)
Dip
(1,2)
LR
std. dev. in ¢
A
1.5
0.2588
0.0116h
0.00600
~0 . 000740
dev. in ¢ 0.0005
~-1.17082

Reference electrolyte was NaCl.

cients given in reference.

Component, A:

Temperabure: 25
0.03%08
-0,00637
0
0
0
0.0006
B
1.5
0.3hk3h
-0.01570
0.00678
-0, 000666
0.0007
~1.27082
Parameters and osmotic

ClL
H JOM

(@]

coeffi~



HOLO4¢AYw LICLB4(EY MIXTURES = REVZ, 0102 T
LBG—GaAMMA L8GL6/460
! LYtEY o PHL A 8 A i B
0000 g | v 0A5 | 308567  w,0642) 0  »,00663
T ono0 BT AN T N Y -1 =P 0B206 e 06300 T LO003BTT e, DO5AT
1.0000 14000 140586 s (7B39 2406173 200728 00414
YL VETUT Ty U5%% LR AL YA LY LY SOTTU %, YUesy
1200800  #BOOD 1.0703 =407089  ~4059Q2 101478 =,00144
1. oo0g PR VRN T+ 0747 = 06706 =, 05759 L grest g
2,0000 g 11,2092 102026 105624 g ~=,00400
T2.0000 0 LVRuIY T 1,288 02486 ,05660 0 U460 e, 00364
220000 24009 1.227g 102968 105718 100942 (337
250007 N-EE T2 23%7 Y5472 T G5798 SOTHRE TR 2T
2,0000 +B0g0 122890 103998 05900 WQ1973  eappi24
Zaeonn U, 00UG 12408 s04547 7 08025 L0282 T
3.,0000 a 1,4038 15747 $20125 ] $00627
T3.0000777 7 L,2000 0 1,400 TLTEUAR T 19899 T 00328, 0042
3,0000 14009 Fed153 $ 16623 1 19724 400706 00227
3. 6000 W6U0G {4184 « 685 | » 19599 101134 100102
3.0000 +Boon 144205 +17328 119523 20161 +00026
30000 120000 1.4212 LT8R TR gy Ty
4,0000 0 1+6232 #31576 36206 ] B W02e22
40000 22000 16219 «31582 y38585  ,p0ggs EUILTIN
40000 Y4000 | 16197 231675 135052 «00g%Y 101068
40000 6000 1 8167 +31858 134607 00281 623
4.,0000 8000 196129 *32129 134251 100552 100267
4.0000 pe00de {608, 132488 133984 g2 g
50000 1] | 18542 48724 153058 0 104148
5,0000 YL R N Y- L N Y 1 - 11 % 3 151952 T, QU&ETTT 03042
5.0000 4000 1 +8302 147940 +50964 », 00784 102074
5, 0007 Y5TUT “TBTHE T&7755 T REL #0958 TUTENg
5.0000 + 8000 | 8071 +47709 2494563 v 01014 200553
5,0000 10000 U, 7Sy VA7EQRZ $48910 s, 00922 ' v



12
Component A: HClO)J
Component B: NaClO,

Reference: R. M. Rush and J. S. Johnson, J. Phys. Chem., 72, 767 (1968).

Concentration range: I = 0.0 to 13.9 Temperature: 25°
,wﬁg’l> 0.0609
9&§’2> ~0.03213
gég’ﬁ) 0.000319
b :
9£%>5) ~0.00051%
std. dev. in ¢ 0.002%2

Two-component parameters:

_A B
a 1.5 1.5

g(l) 0.23770 0.0089k
§<2) 0.03660 0.01102
3(5) -0.00204 -0.000950
g(u) 0.0000L6 0.0000236
std. dev. in @ 0.0022 0.0030

S -1.17082 ~1.17082

Remarks: Reference electrolytes were NaCl and 4 SO“. Parameters and

2

osmotic coefficients given 1in reference.
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Component A: LiCl

Component B: NaCl

Reference: R. A. Robinson and C. K. Lim, Trans. Faraday Soc., 49, 11hk

(1953).
Concentration range: 1 = 2.0 to 6.0 Temperature: 250

Qf?’l) 0.0616

gég’g) -0.0225

E£§’5> 0.00143

gié’g) -0.00323

gié’B) 0.000730

std., dev. in ¢ 0.0009

Two-component parameters:

A B
a 1.5 1.5
§(1> 0.20046 0.03068k
al?) 0.01750 0.02108
é(5) 0 ~0.00130k
() ~0.00007% 0
std. dev. in © 0.0019 0.0006
S ~1.17082 ~1.17082

Remarks: See following reference. Reference electrolyte was TiCl.
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Component A: LiCl

Component B: NaCl

Reference: A. N. Kirgintsev and A, V. Luk'yanov, Zh. Fiz. Kaim., 37,

2773 (1963).

Concentration range: T = 2.4 to 5.9 Temperature: 250
gﬁg’l) 0.0592
9&3’2> -0.0267
g£§>5> 0.00298
gié’g) 0.00663
pé%’5> ~0.000k1
std. dev. in ¢ 0.0022

Two~component parameters:

A B
a 1.5 1.5
g(l) 0.20046 0.0368k
g(g) 0.01750 0.02108
2(5) 0 ~0.001.30k
2" -0.00007k 0
std. dev. in ¢ 0.0019 0.0006
S ~1.17082 ~1.17082

Remarks: See preceding reference.

Reference electrolyte was NaCl.
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LICLUA)»NACL(R) MIKXTURES = MIRGINTSEY (1963 = n) 2 n3 (2 138

LAaG GAMMA LeG{G/G0)

I Y{E} il T A B A B
l»0000 n se(Iné5 =5 18551 - i 14589
f.0ngn 22000 %01 1582 ~.18490 ~ann517 2594
l.0800 Ange 2 12095 = 15445 wanlpndl 12064
f.gnan «Bppn ma)26p5  =u | AT “anl154] sp1727

,,,,,,,, .0npn  <Bapn o (3114 s T045% -.n2n48 1gnbaé
f«qnon fsonpe ma | 3418 =, Rq%y -, q2554 i
2.0n0n00 0 »an 3379 *,nAS47 { 5847
Z.nn0n s2000 o459 a2 ST ol 19 588
20000 Angn »anBh54 7,15872 ».n297g 24922
Z.0000 +onpn =s 00786  m 4237 v, 34yt sG55
2.0000 Bapn men7%)8 =, 5873 w0 4539 o155
2.0000 boDOCt n,09N52 -, 173294 - 05673 0
3.00400 n _onfbn8 =0 82 {i 2 12597
4,0000 J2NGN $08777  », 04631 w1851 G887
3.0n00 Aonn 202937 *3 07478 *.n367{ PEALAT
S.anon +Onpr nin?% e qipns9 - 5527 18448
S.4000 Bpngn = 00fnd  rel22:3 o741 +02ind
3,0n0n j.onore »N2718 «, 14517 -, 9326 i
4.0n00 __.n v 18py 8 s 1A77n i 217224
4.0000 s2npn e Y LLY) ~apneB4as s 1 3
4,0n0n 24n0n 112865  =apn, 27, “and 14y «p9184
4.9n0n «Snpn e 1?5 eap4ak9R “an?81y »p5757
4.9000 FBapn en7836 = .p7753 =, 05069 19272
4.gn00 fapnon 14868 =, 0455 *, 3438 -

20000 o 23044 w1 8n08 G '21‘572
5.n000 «2nnn «27787 2 1nB%8 ~apap24 216324
5.0000 Anan £ 2382 05848 = 08590 11516
S.000n »Epgn «20277 1ni549 .39 1p7216
S.0n0n Boan 016521  =,g227% . 1389 1 (3389
S.0n0n lspnon 12515 =, n5kA7 -, 178986 0
b,an00 ) HIBL 8 2259715 i 120459
.nnon s200n 139695 » 1959 a8 + 19992
.nnq0n Angn 235895 2 1359 941 219174
é.o0ngn +6npn e 31147 «QR4bq .. 2329 sqBY44
étnnﬂﬂ aaﬂﬁﬂ 2126087 037586 ”'r(72'9 !ﬂ4240
b.0000 begnon +20956 e ppdRad -, 2255 0



See following reference.
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Component A: TiCl
Component B: KC1
Reference: R. A. Robinson and C. K. Tim, Trans. Faraday Soc., L9, 11kk
(1953).
Concentration range: I = 2.0 to 5.0 Temperature: 250
(0,1) .
EAB 0.0253
(0,2) .
EAB ~0.0510
(0,3) ,
o 0.00176
(1,2) »
EAB ~0.01352
(1,3)
b >
Ban 0.001388
std. dev. in ¢ 0.0012
Two-component parameters:
A 8
a 1.5 1.5
g(l) 0.20046 -0.006h08
a(?) 0.01750 0.052Mk
a (3) ¢ -0.0112k
1y
_g( H -0.00007h 0.000918
std. dev. in ¢ 0.0019 0.0010
S ~1.17082 -1.17082

Reference electrolyte was LiCl.



Tt SR O BT - R INSON AN LI 93y 0T 0 v TS
LB Mg LOEa788 T -
1 Y¢B) PH1 A 8 A 8

1,0000 0 1.0162 w, 11065 »,175%;8 ] 204199

¥ s - ) ] L0 L £
t,0000 (4000 9613  »,13818 .,l9i78  ..02582 02537
""""" 170008 VEUT0 TV R TARTTURVERT YR UYTAS T UTE9E
), 0000 8000 .9l64 v, 5947 ., 20845 -, 04881 00850
B0 A R D11 111 R 11T AR PR A L B2 b Ak R vy UBYSY Ll
2,0000 4] 1,1439 7 03379  .,16744 g 07232

Y 'y . v.u@r‘]u .n,"i -y B .
2,0000 14000 1,0308 «, 08773 ., lgsgl -, 05395 04395
TURYUOVOT TUYBIUY T U9esY T e TIT7Y e 203 L uvBueT ZU2938
2,0000 1 8000 . 9473 e, 13378 . 22538 -, 09996 L31469
Ty L1 R I 111} BR-AR-V AN - T ) X B3+ 1 & AN B I -} £ S
3,0000 0 1,288¢ ,06608  »,14270 0 L 09952

L . L ! oy L XY ]
4,0000 44000 1,109} w,02096  .,1B156 - 08704 06066
““““ EXYE3E DY -1 1 B I -4 T 1-1:1: ) -4 R Y X S TR UUUAUIE
3,0000 +8000 ,98%3 », 09238 . 2228 ., 5846 ,02804
BN PR 1) I BTN 117 X -T2 SR T I 1 B+ ¥4+ £ S SO E £ AR T
4,0000 | 1.4467 18005 «,10983 ] o J2693

B e 121 2007 t305% T H . - .
""""" SR 10 Y Y : ¥ ] AR 11 I 1 M -1 BTN ¥ 1) A SRS ) 11 RS L A 1
4,0080 «8000 | 1254 ., 08512 . 2i{ign v, 22517 2495
----- BhS 20 A 11— T LT S e 7 L X £, T 4 T 2EAE7 ]
5,0000 ] 1,8148 030411 v 07159 ] 15272

? L] " » "y wy

5,0000 LA000 |, 2824 Lants . 13182 w, 16395 ,05249
40l -2 IR E-Y:4 f UWGVS_”“T-TTSWQ'V'"""W;T’Z'SFT G Tiegee
55,0000 , 8000 {,069% ,00725% ., 5880 29686 ,02882
—& 8008 LS 10 L 1°F 4 AP L .7+ B 4- £ S I 1 3 0 1 Bt
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Component A TicCl
Component B: KCL

Reference: B. B. Owen and . F. Cooke, J. Amer. Chem. Soc., 59, 2275

(1957).
Concentration range: I = 1.0 to 3.0 Temperature: 250

gig’l) -0.0850
0{%2) 0

giE’B) -0.00%21
g&é’2> ~0.,0209
biL>2) 0.0048
std. dev. in ¢ 0.0009

Two-component parameters:

N S B
a 1.5 1.5
§(1> 0.200L46 -0.06408
a(?) 0.01750 0.052kh
é(B) 0 ~0.01124
g(“> -0.00007k 0.000918
std. dev. in © 0.0019 0.0010
8 -1.17082 ~1.17082

Remarks: See preceding reference. Reference electrolyte was KCl..
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LICLEA)=kCL{BY - AuEN AND CABKE (1937) = 01 03 12 13
LEGEaMYA LG a/8m)

I Y{R}) PHI A 3 A B8
10000 n I nis2 s,11D65 . 1g85gh 0 L0348
f,uoan L2nah .o844 s, 12538 -, lglips -, 01473 ,02607

11,0000 <4000 o577 = 13087 v, 9697 w, 02901 ,02017
0000 60010 _9%4ap », 12347 . 20330 -, 04282 L0384
,0000 8000 L9139 ", 6678 ., 21npg4 -, 05611 00711
l,o0000 f.0nnn LB96D =, 17980 . 24715 -, N6885 a
Z,0000 n [,143g = 03379 e lnd(7 0 L5559
£,0000 2000 1.0798 ~,N&EX74 v, 19281 «,02996 L8716
2,0080 JAnqpn 1.02687 -, 1923n w,2N%66 -, 15851 L0371
2,0000 L6000 .9825 s, 11909 v, 2145 . 08541 LU257%
2,000 28000 L9045 ¥,14415 e, 2265 -, 11036 1326
£,0U00 10000 L2122 », 16690 -, 23977 -, 13312 i}
3.,0000 n 1,288¢ 206608 -, 15229 g 17993
S,0000 22000 I.188% 01909 -, 1742 . J4699 L(BHDY
d,0000 24000 i.1058 » 012564 o, (gRp4 ». 09171 205828
S, 0000 .en0n 1. n3A3 « 06718 -, 20884 -, 13326 L0343%d
3,0000 <8000 ,9831 », 10464 . 22390 - 17072 L1832
», 0000 t.000N L9378 13711 . 28227 -, 20319 0



Reference:

Concentration range:

Two-component parameters:

std.

5

Remarks:

dev.,

I=2.0to 6.0
(0,1)
LEpN
(0,2)
Lopee
(0,3)
5
(1,2)
LEpye
(1,3)
bap
std. dev. in ©
A
1.5
0.20046
0.01750
0
~0.,000074
in ¢ 0.0019
~1.17082
Ref

See following reference.

~0.,1147

-0.0616

0.00521

Component A: LiCl

Component B: CsCl

R. A. Robinson, Trans. Faraday Soc., 49, 1147 (1953).

25°

Temperature:

~0.0014L45

0.0018

erence

-0. 172k
0.083h
-0.0132k
0.000722
0.0059

~1.17082

electrolyte was NaCl.



[av]
(a
Ll

LIGL{AI=CSCL(B) » RMBINSAM (1958) » 01 02 0% 13
LOG GaM9A LARIG/60)
I Y(R) PH1 A 3 A 8
i,0n08 fn F.n1s? w, 110865 ma 216710 g, 3803
_t,unpo L2000 .9705 =~ 13176 . 22527 - 02118 ,02952
[, 0000 4090 L9317 » 8235 -, 23327 -, 04769 N AR ¥
1,0000 6000  B999 = 17243 -, 24087 - 06178 L013887
R LD 8748 19207 n, RGBNP -, 0R137 LONB72
00080  l,0000 B565 21443 . 28474 ., 1pQ47 H]
T2, unun n I T43%9 » 0387y w,24R&7 g ,05053
€,8000 22090 1,051 » 07712 - ,24187 », 04333 03743
20090 £ 4000 L9768 r I TRe7 T .,29300 -.0B458 02590
2,0000 L6000 9195 #, 15792 -, 2557 w, 12413 ,01588
<, 50460 »BN00 8795 = T955% -, 29173 w, 1B170 L0727
2,0000 fennon LRB43 +,23)44 ., 29900 -, 19765 {
soguen ' I 28R¢ N E -, 26730 9 L, u507T4
d,0000 2000 i, 1443 »,00187  »,2777! -, 06794 ,03482
“““ &000 LAnun T RN .31 -. %9017 .. TITET Jaz2an
4,0000 6nan 953 » 12521 -, 29988 -, 19127 L1265
3, 0000 .8000 o025 e 811 -, 30726 w 24720 LA0827
d,00080 I,anan LB794 “, 23360 w, 31253 -, 09967 ]
TR 00 0 I 4487 ML R FY vy T 34539
4,0000 w2000 1. 2452 LT -, 28479 -, 09538 02947
"""" 42,0000  L4non YT #, 00342 7 ., 29664 -, 18348 LOTTBT
4,0000 6000 L9913 v, 08489 .,30508 -, 26494 L0917
L] «BNND .92%99 16034 -, 3in74 e B4DA] . 00382
A.00u0 f+0n00 _.9064 %,23n48 . 371425 -,41053 0
5, 0000 0 I, 6143 L3047 ., 27247 0 04063
5,0000 22000 1.3518 LIT7RE7 -, 28722 w, | 2524 02583
5,0000 L4000 1.15909 L0845 “ 20743 -, 2596 | L01562
2,6000 + 60010 | 312 s, 04026 . 39430 -, 34437 LD0875%
ENEEL » 8000 95466 », 13664 .. 3p909% - 44077 L0Ns56
5.0000 i ,0000 9276 - 225964 ~ 31395 -, 53007 0
&6,0000 i i . 78R9 L3808 ., 27569 a JO3669
65,0009 . 20010 1,462n ,27875 ., 2675 w, 15631 ,12508
&, 0000 , 40070 1. 728% 13734 ., 20370 -, 28FFUTT TR
6,000D +6000 |,0745 ,0DR74 », 29875 42632 L01303
&, 0007 «8000 CELL) e, 1830 ., 30405 -, 54418 L0773
6,0000 |.00G0 L9474 ", 21892 -, 51178 -, 68398 9



Reference:

Concentration range:

A. N. Kirgintsev and A. V.
1280 (1966).

2h

I =2.11to 7.2

by
,(0,2)

AT

. (0,3)
2R

Eé§>2)

(1,3)
Sap

std.

Two-component parameters:

std. dev.

s

Remarks:

in © O

See preceding reference,

dev., in ¢

00007k
.0019

.17082

Component As

Temperature:

B
1.5
-0.172h
0.0834
-0.01324
0.000722
0.0059

~1.17082

Reference electrolyte was NaCl.



N
WY

LICL{IAY=CSCL¢BY » IRGINTSEV AND LUKYAN®Y {1988) = 0} g2 803 |2

LOG GAMMA LOG{G/60)

! Y(B PHI A 3 A B
17,0000 0 1, 0182 s, 11065 v, 21489 ] , 03985
i,0080 L2000 L9719 v, 13140 ., 22330 . 02075 03144
o000 40040 . 833> ¥, 15147 =, 23149 -.04p82 07325
f,o00n 26000 L9017 » 17086 . 23946 -, 08021 ,31528
T, 0000 »BNEN L8762 w, 18957 ., €47 21 . 07892 L0783
0608 1.0000 8568 »,20781 ., 25474 w, 00695 )

""" Z2,0001 ] U143 e N3%75  .,225s8 g, 05342
2,0000 22000 1,0524 = N7654 v, 287810 v, 04277 04139
2,00u0 NI L9795 »w, 11682  »,26R06 "o 08303 03004
2,0000 16000 ,923a ®, 15458 v, 27964 e 12079 01936
2,0000 +BNGN .R832 PR YT Yy w, 15604 L0934
2,8000 t.0000 LR5483 »,R22257  «,299p1 . 18878 0
000D a |, 288¢& ,N6608 ., 25885 ] .153%69
4,00080 2000 NELY 8,000118 o 27167 -, 08726 04086
&, 0000 40040 1 0378 » 08327 w, 28345 -, 12934 ,32908
J.0000 600N 5597 w, 120138 o, 2048 -, | 8626 L 01835
G, 0oun 800N L9089 », 17192 ", 3N3RA8 -, 23800 , 00885
d,0000 L0000 B794 w 21849 ., 312538 v, 2B457 g
4,0dud i XYY . 180G5 v, 28478 @ D9947
4,0000 +2N00 | ,P474% (08547 . 27672 -, 09458 03753

AL U L4000 i infe e 00074 ., Za7sd -, |AN79 L 028861
4,0000 604N 5996 #,07859 -, 20753 ., 25864 L1872
7, 0T0T Lanin CREA w, T4g07 2. X064 1 .. SEET3 LY
#,0008 1,000n RIEY w2001 % “, 31425 -, 38925 v t
S UUUB ] (gTiag JnatT S Pai U L 04545
»,u000 L 2ngn I, 354g 17084 -, 27730 -, | 2427 L035786

- 1)k , 4000 I 1683 L6735 ., 28640 ., 23878 L2636
B,0000 , 6000 I N394 w 03337 -, 29578 ., 33748 L01727
B.u008 «Bnoa _§634 ®, 12232 ~, 30487 -, 47643 ,0n84g
35,0000 1,0000 9275 w 1994y 31398 ., 50360 0

TR, UTga n 7880 L4808, 78943 g TOEZTS
p, U008 L2000 I 4857 ,28003 ", 27519 v, 15503 L 03659

T6, 0000 J400n0 T 234¢ , 4008 ., 78219 «, 29497 , 072959
&,0000 , 6001 I nglg 11524 ., 26082 . 41982 NEARY
&, 000D LI .9887% », 09458 7 In048 52059 ,OTT3]
s,0000 1,0000 0424 >, 1892] «, 51178 ., 62427 0
7, 0000 T I, 9642 BT, Ey2 4 0 , 03595
77,0088 2000 1,.%800 L 38490 -, 27034 -, 18474 L03774

7L, ungn ,4nnn T 3pos L2825, 293pé -, 5548 ,03914
77,0000 L H00D I 129n L6050 -, 280238 -, 50023 ,1278%
7L, 00u0 8000 . nion & 06125 v, 20101 -, 63098 L0167
7.0000 {,0nan L9584 =, 1740 -, 90809 ., 74374 0

g, nnon T T2 T34y LTS 7, 995,38 g RACLER
8,0000 .2000 b.7010n ,49424 . 26007 -, 21044 , 03364

N LAf00 T T1.397n T30 E9s v, 285y -, 4Ny, a9 00
g,0000 265000 |,195¢ L 13391 w, 25982 «, 57077 L3519
] ,ahaf T n70n #,01598 m 27067 -, 72066 L2279

82,0000 fa0000 L9930 », 14568 w2947 1 -. 85036 0
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Component A: LiCl

Component B: LiNO

cference: R. A. Robinson and €. K. Lim, Trans. Faraday Soc., 49,
11kh (1953).

Concentration range: L = 2.0 to 10.0 Temperature: 250
(0,1)
EAB 0.0787
(032) 2
EAB =0.0156
,(0.3) ~
Byn 0.000150
(1,2)
EAB ~0.0037
(1,5)
EAB 0.00035
std. dev. in © 0.0017Y
Two-component parameters:
A B
a 1.5 1.5
g(l) 0.19650 0.17406
§(2) 0.02104 0.00552
é(5) ~0.000766 -0.001432
(L) . o))
a 0.0000224 0.0000> 44
std. dev. in ©¢ 0.0020 0.0015
S5 -1.17082 -1.17082

Remarks: Reference electrolyte was LiCl,



LICLCAI=LING3(B) =~ ROBINSON AND LIM (1953) « 0| 92 03 12 (3

LOG GAMMA LBG{G/G0)
I ¥{8) PHI A 2 A 8
,,,,, 222000 .. 8 . .l.jd42 Tap3434 - ,qzﬁngg A....,.w‘gig%?
203000 +2000 l.14n2 =e03539 ~403539 «sgng? 103 g
. Re3uno._...+%apn. lol333 *.0350p. =20 458p.  =apgnpt® _.pR94L
2:3000 Bnayg j.i1228 =a0d4g3 5564 .qnp29 $0 1945
210000 «Bana talgB2 208222  -,.06547 2po212 £ 3098
2¢3000 1+0000 1.g888 =:pe949 -, 07549 (pp48e
Bepopn 0. 12901 nb6)8 N néagﬁ ,,,,,, B ,Auﬁ,uéa_
$san00 »2000 1,275, 0bpBe 105186 ~.np334 » 0367
S dn00. Ap0p...1.2878 203729 003522 =.qpB889. gA7g3
5¢0000 +Spgn 1,237 203559 01993 -epig3?® «g3gB4
de 000 Bgag 1.2118 e0258 20333 waflgds L1214
3000 10080 1.8 «098g2  -~,01i81 ~a0n816 g
o Ae 000 n _1.A488 +18p87 A6938  ge.a)iB2}.
403000 <2040 1.4)69 »168g6 v 4467 “egl26] 9053
Aepoph o sApnp. o 1.3847 | D845 212068 w,.02222 20805
ELLL *8na0 13505 015199 109746 . 2868 (4332
420040 8000 1.3124 214884 107524 =3 B3 32109
$ego00 1+0000 |.2687 + 1495 20545 - g352 o
300D B L5169 . 230483 227288 a1 5339
Segooo <2080 1 .5627 »28257 22398 »2 02236 f 11999
D000 afggn.LLBLx 22046 220688 w.nd32. 08766,
5+3000 8000 l.46n2 25185 . 17587 ~eB358 (5668
£5.3000 840 |adply 224310 L LABES «aph 84 327386
%2 0000 0000 |.3496 »24015 11919 -.pa79
,,,,,,,, 50000 B 1.7908 . 443598 37589 . ,mwmmiiﬁﬁ&g;
o000 22000 1.7p%6 A1 65 233285 .o 3432 215145
B-EW T, V211 NOTT. 1,7, Y I 18355 37327 229137 =627 i g?97.
f"’GDUU «2nun [ 642 .35;53 025|96 .,0&46% ,u%u55
Byap00 +8png0 |.4943 233635 42153 03963 83872
S 000 f=gnan 1.4226 32886 IR a7 1
,,,,,,, 700000 o D 120689 W87 034 G477 g ...._3,2;52,39 _
7e0n00 +2090 i.8547 452391 42370 o483 18397
,,,,,,, 7a3080 ... sfgon..._ 1,753¢ $48240 37249 «,BB74 L1327
7aa000 +énag | .8606 045513 3244 s 12101 1844
723000 :8p40 15727 242702 127963 20l 842 2398
s 3000 I-0p00 1 ,4868 41389 123974 e | 5728 9
o 8sgpp0 n 2,191 +79784 3742 228353
Sag000 «2p90 1.9948 64449 13998 ‘.,06333 121629
,,,,,,, 343000 4000 |.8647 2539023 544858 =, 1765 515489
Bean00 +5000 i.7479 54630 » 3925 v 15154 +g9755
844000 +Bain 1.6414 25139 » 33924 »2 19393 20455 |
8, 3000 {0000 1,%423 24943 229369 21354 i}
______ 0 30U B 203002, 484345 ,5653 Q282205
Fe3n00 22000 2.127 76399 ¥5997 | “.p?948 , 24685
_Pean00 . e4ggn. . 1.9663 . L6952 | ,5,855 . ., | 4833 ) 753y
Yean00 »6ngo 1.B247 163853 145239 « 20487 210913
Fe000 HAagn AT 59613 238337 24732 w G212
000 fe0npy 1.58% 15695 « 34325 -.27394 0
dgedopd o p... 2.4666 297529 74844 g 35962
ige0000 «2n00 ?.2479 287947 B6058 “ 9587 027376
Aged000. +4n00. 2.056 » 79549 58199 =, 798y .19247.
Tusd04o +8n00 i .89q «72588 130696 - 22494 11814
i ge1n00 «8ngn 1.748B6 267302 244240 »adn22 33319
fo+3000 0009 1.63n4 68929 138882 -2 336 g
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Component A: LiClO,,

Component B: I\TaC‘lOLF

Reference: R. M. Rush and J. 8. Johnson, J. Phys. Chem., 72, 767 (1968).

Corcentration range: I = 0.8 to 5.8 Lemperature: 250
(0,1)
EAB 0.0158
(0,2)
EAB ~0,0202
Eig’j) 0.00105
EAB 0.00420
(1,3)
EAB ~-0.00097
std. dev. in ¢ 0.000h
Two-component parameters:
A B
a 1.5 1.5
‘g(l) 0.3434 0.00172
2 ~
g( ) ~0.01570 0.01276
§(5) 0.00678 ~0.000890
L P
24 -0.000666 0
std. dev., in ¢ 0.0007 0.0005
) ~-1.17082 -1.17082

Remarks: Reference electrolyte was NaCl. Parameters and osmotic coeffi-

cients given in reference. Data for LiClOu good only to I = 4.5,
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LICLO4LAYNACLOA(RB) MIXTURES = B(OI) B(02) BiDnyY BLj2) BLIW

L G—GAMMA Lo e4a/80)
,,,,,,,,,,,, I Ytgy O PHT - A B A - 2
_______ 100000  p  1a0741  ®405759  eeq275p 0 .07125
i,0000 2000 120427 v, (7145 -, 14227 887 ,J5648
1,0000 24000 {0098 »y §BB24 vy 15677 s §2765 <G4198
{0000 8000 29776 ~ 9895 oy 17101 v J41 36 Q2774
_t.0000  ,8000 19456 =+ 11260 =, 18508 ~, 0550 ,01375
{,0000 {.0000 TV Ag TTTRLTEEIR T R T9BTE T =, 068K
__2,0000 . 12428 106025  »,07965 0 . 3468
2,0000 2000 L ITEBD T TL03218 e,1084% 0 .,02810 0 .10587
2,0000 14000 1,114 100444 "y L3827 -, 05581 07836
TTELORTY 20000 WGP T7 =~ 0229% sy |EX1H =, §B32V N -RRE)
_2,0000  L,8000 49911 “»05007 e« 18915 »e | 1032 .02518
2.0000 1 ,0000 7 L9327 ~.p7897 w2433 w3721 "]
300909“ ty 1e4212 « 19497 =, 01698 g 1951
L0000 LJ200n 3z TLTRI4E T e, 0894 e 04387 L B34
3,0000 4000 1,2244 e 11883 we IND4S 08614 <1183
3,0000 26000 1. 1376 108708 =, 13929 " 12791 L07280
C$,0000 8000 140434 10259 | »4 [ 7644 e | 6906 03564
3. 0000 11,0009 29602 w1479 e 21208 7 W 20%TETTTT ]
CAL0000 8 1.60B) 0 233984 v 05264 Y + 25389
4,0000 212000 T 4899 127938 e, np3TE e 08046 19728
_4,0000 +4000 13389 422091  *.08722 =1 |1893 14402
00070 0000 2 215% ¢ TOA0D v 10757 v, TTSE% T9367
4,0000 + 8000 10998 10823 ~y | 5543 =y 231861 , 04581
TRLIDO00 T L0009 IS we2pice T EY4-1-7-2 A ]
S,0000 o 107959 1468940 0 12321 g » 30891
g.0000 e 2000 0 18177 41083 L, 0B¥Ep = Q782728930
55,0000 24000 1e4524 233604 meD |25 vy |5306 » | 7445
5,0000 « 8000 [+2952 120389 wyn7p19 wy22820 Rk
5,0008 »8000 141574 119354 =y 13006 * 429555 +D5564

C5,0000  1.0000 1 0262 0 12415 =y 18570 =,38494 o



and R.

Concentration range:
<)

(0,1)
L

(0,2)
LN

(1,5)
bip

std. dev.

Two~component parameters:

gAY

(1)
(2)
(3

()

fo

]

std.

S

Remarks:

Parameters published in second reference.

.8,

dev., in ¢

See following reference.

50

R. A. Robinson, J. Phys. Chem., 05,
A. Robinson, J. Tenn. Acad. 5

I=20.51%0 5.4

in

A
1.5
0.03%684

0.02108

~0,00130k

0
0.0000

~1.2°7082

Component A:  NaCl
Compgnent B: KCL

662 (1961); R. M. Rush
ci., k3, 22 (1968).

Temperature:

-0.0253

-0.00299

0.0008

B

1.5
-0.06408
0.052h4k
~-0.0112k
0.000918
0.0010

-1.17082

Reference electrolyte was NaCl.

Data for KCL good only to I =
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NACL(A)-KCL{B} MIXTURES — ROBINSON({1G61) ~ 8(01) B{L2)

LOG GAMMA
1 Y{p} PHI A 7

G.500C
$.500C
§.50C0
Ca5000
Co5000
C.5000

G220 ~0.16481 ~0.17783
L9160 ~0.16729 ~0.17518
C.5117 =0, 16977 ~0.1BC53
L9073 -0.17224 ~5.18186
U.5%5U34 ~Lelia{l ~Ua1E831Y
CeBL01 ~Ge17T715  —0.18452

] ]
o O N0 O

LARRRoF s B B

L

)
THC
fow’ o}

]
X Ca

OO
[ -

T.5355 =CUI8C8T =1, 28890

1.000¢C

L]

Co O~ O 0 O3 O
.

C
1-406GC $.206C Celidh4 -018553 -(3,20820
1.0000 C.alle L5164 -0 13013 -0.21048 )
1.000C Co&60CU CaGl8e -5.16471 —-0.21273
1.0000 C.800C0 C.5018 ~L o196 ~Uedl&9D

1.00CC 10000 Caliung ~3.20378  ~0.2171%

20000 < e ns STUITESE ROV 2213
2.0060 £.2CCL 0.8637  =(.18274 ~0.22527

2.C0CC C.40C0 Ceoail =T, 15143 =0, 22505
2.0000 L« 6500 Ge9330 -3.20002 -0.23273

7.0C0T T.a0Ce T.6213 L ZUBS T UL 23637
2.00G00 1.0C00 0.61272 ~C.21088 ~0.23877

3.C000 Gl 1.0447 ~CL 18517 -5, 215U5
3.000C C.2000 1.0150 ~L.15883 ~0.22095

3. C0TC CL.ab00 C.H8957 T =CLI722¢ ~U.22662
3.C00U0 C.&000 C.5680 ~0.18545 -0.23205

3,000 « ODG0 09375 ~J.?21113 ~0.24222

4 et C.C TL.1T58 U ITESS T =0V IsRITT

4.0000 0. 2000 1.073¢& ~Cel2396 ~0.20671
4,000 J.4uCC 1.0374 =T.T142496 =0.21484 N

4,C000C Ce60C0 1.0071 —$.16154 -0.22256

4. ULO0 0o 8LUL UsdBc8 —C. 1757 ~Ta.JZ586
4.00C00 1.C6C0 La9h44s =0, 19746 —0.23675
Haotull Cel T.15217  =0.05667 =0.17%245
5.C0C0 220060 1.1371 -C.08197T ~0.18652
5.C00G¢0 CW»a00L 1.0907 010662 =0.15694%
5.0300 Ce0000 1.0513 ~{s 13062 ~05.20671
5.0500 UL 800U LahdU% ~Te 15358 ~Ul.J158%
5. 0000 A1.CO0CE Ca587 7 ~0.17668 —-0.272431
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Component A: NaCl

Component B: KC1
. N. Kirgintsev and A. V. Luk'yanov, Zh. Filz. XKhim., 57,
2775 (1963).

Concentration range: I = 2.0 to k.5 Jemperature: 250
h&g’l) ~-0.0371
_igﬁg) ~0.00028
Eﬁg,ﬁ) 0
oia®) 0
b :
std. dev. in ¢ 0.0012

Two-component parameters:

A B
8 1.5 1.5

(1) 0.0368k -0.06408
a(?) 0.02108 0,052k
23 -0.00130k -0.0112k
2 0 0.000918
std. dev. in ¢ 0.0006 0.0010
5 _1.17082 ~1.17082

Remarks: See preceding reference. Reference electrolyte was NaCl.



NACL{AI-KCLI(BI MIXTURES, KIRGINTSEV{1963), 01 02

LOG GAMMA
1 Yi{B) PHI A B
1. 0000 0.0 0.9355 ~.18090 -0.20818
L.00CG 0.200¢0 09247 ~0.18594 ~0.20997
1.0060 0. 4000 0.9153 -0.19097 -0.21177
1.C0O00 L. 6000 0.9Q75 ~0.19601 -0.21357
1.0000 C.800C U.9011 ~0.20103 ~0.215%36
1.0000 1.0000 DeB8962 ~ (., 20606 ~0.21715
2.0000 0.0 0.98283 ~0.17394 ~0.22535
?.0000 £.2000 0.9627 ~0,18334 ~0.22825
20000 {4000 0s9455 ~0.192732 —-90.,23115
2.0000 C.6000 0,931 4 ~0.20211 ~0,23403
2.0000 C.8000 £.9203 ~C.21149 —0.,23650
20000 1.0000 (9122 ~Ca22085 ~(.23977
3.,0000 .0 1.0447 ~{W14517 -0.22012
3.0000 0. 2006 1.0142 ~0.15942 ~0,22458
3,0000 0.40500 0.9882 ~0.17365 ~0.22902
3, 00600 G.60C0 £.9667 ~C 18785 —~0.23344
3.00060 0.8000 Ua9%93 ~0.20204 ~0,23784
3, 0000 1.0000 Ca8375 ~ e 21620 —0.24222
4. 0000 0.0 1.1158 —(.10455 ~{.20373
4., 0000 ¢.2000 1.0733 ~0ul2432 ~0,210642
4, 0000 0.4000 1.0369 ~(. 14406 ~0.21706
4, 0000 0.60C0 1.0066 ~0. 16376 =~0,22366
4,0C00 0.800C C.9825 ~0.18342 —~0.23023
4.0000 1..0000 0.964% —0.20304 ~0,23675
5.0000 0.0 1.1921 ~0.05667 ~0(.18095
5. 0000 0.2000 1.1378 ~0.0B190 =0.18975
5.0000 0. 4800 1.0912 ~G.10706 —~0.19848
55,0000 C.L.600C 1.0523 ~0e13216 ~0.20715
5.0000 C. 8000 1.0211 —0.15721 ~0.21575

5.0000 1.C006C 03977 —(.18219 -0.22431
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Component A:  NaCl
Component B: CsCl

Reference: R. A. Robiamson, J. Amer. Chem. Soc., Th, 6035 (1952).

Concentration range: T = 0.5 to 6.0 Temperature: 059
gég’l> ~0.0226
§£§’2> -0.052k
gég’j) 0.00550
b 0
E{(é,i) o
std. dev. in ¢ 0.0021

Two-component paramelters:

B B
a 1.5 1.5

g(l) 0.03684 ~0.172k
§<2) 0.02108 0.0834
9(5> -0.001304 -0.01.324
g(”) 0 0.000722
std. dev. in ¢ 0.0006 0.0059

S ~1.17082 -1.17082

Remarks: Reference electrolyte was NaCl.



NACGLEAI=CSCL (Y « RABINSAN ¢1952) = 01 02 0%
LG GaHva Lgaia/nm
I ¥¢8) PHT A 3 A B
. 3000 n L9227 s, 6481 -, 8925 ] L,0163%
L, 5000 22000 Lolis w, 16053 .,19?65 -, 0N472 , 01295
L5008 24000 29017 » 17419 9508 -, 00938 L0861
L o0an L8000 T, 8924 «, 17878 ».19025 -, 01397 L0634
L5000 (8000 8843 » 1B331 ., 20245 -, 01849 ,00314
L, ouun Te0000 R76n « TB7T77 RLLTE - R20% il
i,0088 n 2385 = 1gngn .,?2857 0 L2616
BN EEL L2000 T el8g T =, 18989 -, 2347% -, 00898 LUPn4ey
L,unp0 ABON LBGT77 = 19843 -, 23075 w D1778 ,01498
P L6000 LAglg » 20713 .,QZHbq -, 02623 LalieT4
|, 0060 <8000 682 = 2]|B4n -, 24999 -, 13449 00478
ST, ungn 1+0000 ABAE v.22342 ELTLY! -, 04251 i
é,u000 a a8y 9,17394 26589 g L0331
2,0000 22000 948y, 1919 - 27417 L 0TEST YT
2,0000 ,40010 914g ~,207ﬁa ., 2pind -, 13314 LD1748
2,007 L6000 RAB93 %, OR8] Bgaie L, 04880 ,UT084
2,0008 28000 L8693 w R3T0 —,,939ﬂ -, 16307 L0n502
2, 00070 i,nnnn a%%3 » 25077 me 29901 w, B76BS f
3,0000 1, n447y w, 14517 - 25"29 0 . 03225
&, ,2nnn 994 », 17H32 ";,2396' ., 025108 L 02d92
3,0000 2 AN00 9454 “,1940% ,-.?97§h ».04885  ,01503
3 000G L6000 a1y w 2T8%n RIELY e 07412 L0858
d,0000 8000 B913 ~.237a< —.3089‘ -, 05195 Lan357
48,0000 t.onQn 8794 T X . 31253 D Y I £ I
4,0000 a 1,1158 1045% .,egsgn 0 L0312%
N 206t a8y F3ass L% 1D A K .1°7Y JOZTTE
4,0008 L4040 L9858 7085 xgags w 08600 L0130z
40000 L6000 9447 », 2068 -~ SN748 -, 10814 L0877
4,0000 <8000 G175 =, 228% 1 -, 31187 -, 12436 LONZ243
4,0D00 {.0n00 9064 * 2HR2% ...3;425 wa 150568
5,0008 i 1o1eR| « 065887 w 27903 0 L3402
5,000% L2000 Tan3 » 09675 .,ﬁgeyﬂ -, 04308 L2827
5,0000 L4000 I n2an ,lanay ,29856 -, 08420 L01480
2, 0000 ik 975 1§W*1”" .,3g536 v, 12334 JON7EY
5,0004 LA0Q0 9414 - zl?ln ~.3ne 160510 L00288
LR T.ang) YL '~,£5267 2 ITIES MU E-L VAt i
65,0000 1 1,P696 00454 -, 2710% f , 04069
&, 000y L2000 6 ‘"a.aﬁéan w,2aigd T v, GETEEIORYTY
6,0000 , 4000 t 73 L U638 - 2gl5l -, 11155 .22027
5, 0007 WAl IRETY n,!SSﬁ? """"" Y Y - I 1| - 1 1 8 I
£,0000 ,8n01 964 | «,2U24n ., 5NE40 -, 19757 .0ns37
5, 0070 f.a000 9474 #,2883% “,3117% -, 24350 i



Component A: Mg012
Component B: NaCl

Reference: Y. C. Wu, R. M. Rush, and G. Scatchard, J. Phys. Chem., {2

Loh8 (1968).

Concentration ranve: L = 1.1 to 5.9 Temperature: 250
Eﬁf’l) 0.0654
5(0:2) -0.0176
(0,3) (
RAB 0.00191
'b(ljg) O
(1,3)
LIV 0
std. dev. in ¢ 0.0014

Two~component parameters:

A B
2 1.60067 1.45397
g(l) 0.066%3 0.0kh72
g(g) 0.00900% 0.018616
§<5) ~0.0002545 ~0.001072k
K ) .

std. dev. in ¢ 0.003%9 0.000k

S -1.17202 -1.17202

Remarks: See following reference. Reference electrolyte was NaCl.

Parameters and osmotic coefficients given in reference.



MGCL2{AIaNABLIBY MIXTURES v Wy, 01 02 03

LOG GANVA LEEIG7507
S | Y gl oo PHI A 8 B o B
,,,,,,,,,,, ,SUQOU‘.EA?J '139740'115473A e ﬁ + 0 ! '58
;5000 (2000 LB878 =, 306858 ., 18709 L0054 009§
,5p018 £ 4000 .9022 °, 30625 ., 15944 L0001 16 00682
J5000 16000 L0116 ‘%, 30858 «,16175 L00184 ,0048%
25000 +8000 9176 » 30481  ~-,16403 00260 ,00224
S300D Fe0000 0213 », 30398 ., 18628 00342 ]
_.islpmoo . 29010 =4328)1 -, 1g326 0 101899
{,0n00 £ 2000 L9019 =, 52627 e 4732 L00783 01493
{.,0000 04000 L9202 =, T2418 . 17]124 200393 01100
fygo0n +8000 ,034% v, 32182 «,17504 LTS L00720
_..ls0808 +8000 L9340 +,31921 -, 17871 00890 100354
1,900D {0000 , 9384 ;31633 . .,18%24 01178
,,,,,,, 24,0000 8 49976 +33038) . ,l14632 4 ,02860
2,0000 +2000 1,0030 », 29927 ., i529] ,00434 L0228
2,0n00 +4000 1,0025 =, 29406 - 15906 00956 01586
2.0000 YL L0983 *, 28798 », 16478 2015863 01014
2,0000 18000 L9917 », 28104 . 17006 LO2287  ,DD48S
250000 {»0000 L9834 e 27323 L 17498 A TIRE
d.00080 a t, 1108 ., 24575 », 11244 0 ;03388
350000 22000 1,7000  »,23897 ., 12073 ogeve 02539
3. o000 L4000 |, 088y  «,23063 . 12824 01512 01788
d,0000 16000 1,075%0 %, 22074  «, 13497 L0251 ] NAEN]-]
....... $20000  .8p00  1,08604 ©20831  e,laB94 03645 L00519
3,0000 1,000D 1,048 cwy 49632 e 14612 L0443 ]
,,,,,,,, A4 0000 B 11,2370 =, 16975 . 05931 0 03636
A.0000 2000 1,203 v, 160247 -, 07862 L00957 02704
4,0000 24008 1.1854 #, 14868 « 08692 02107 018758
A, 0000 260010 1,1818 5, 18808 «,094(% 03467 LTy
,,,,,,,, 4.0000  ,8p00 1,384  »,11943 =, 10044 L 05032 200523
4,00068 1, 0008 1,188 v LOT747 W, To%66 L8806 0
5,8000 a 1,3743 », 08083  »,01926 L 03859
55,0000 12000 1,3305 », 06790 -,02906 . 01293 , 02878
5,08000 14000 1,2919 n 05289 «,03782 02794 s 02002
ﬁaﬁnﬂﬁ 26000 l,?SQQ ‘g03§?8 "gﬁ4554 .04565 !UTZSB
_______ s,0000  .8000 {2235 #401659 »,0522) 106424  ,00563
35,0000 {.0000 1,199 200469 . 05784 L08882 7
6:0000 i 5213 401824 L0367 (04229
&,0000 2000 1,46n8 s 0387 LO2e84 T NN 2 YA LUB282
6,9000 4000 1,4077 ;015459 01768 , 03635 02328
£.,0000 26000 1,359 L 07488 L 00922 05664 s U148
6,0000 18000 11,3137 409656 L0014y J07834 180705
6,;0000 I .0800 1.2704 s 11970 ., 00558 10145 0
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Component A: MgClp
Component B: NaCl

Reference: R. . Platford, J. Phys. Chem., 72, 4053 (1968).

Concentration range: L = 1.2 to 6.0 Temperature: 250
ggg’l) 0.046k
(O>2> ~
EAB ~-0.00296
(0,3)
Sap O
(1,2)
b, 0
(1,3)
]
EAB 0.0006M4
std. dev. in ¢ 0.0020
Two-component parameters:
A B
a 1.60067 1.45397
g(l) 0.06033 0.0uk72
() 0.009003 0.018616
§(5> -0.0002545 =0.001072k
]
E( ) o o
std. dev. in ¢ 0.0039 0.000h
S -1.17202 -1.17202

Remarks: See preceding reference, Reference electrolyte was NaCl.

Three~component parameters given in reference.



39

MOOLZLA)-NACL(B) MIXTURES - PLATFORD (1 ,0-6.91s 31 02 13

Lo GAMMA

LU L/G0)

I Y{a)

PHI

A

3

=
o

0.3653
43870

=0.30740
~La30742

-J.150638
-3. 15838

C.C

. 00935
~Le QUSHL o

732

53011

ERILY:
30741

~3e 16135
~Jde 16234

-0, 0000 Cef3i591
0. 03001 0. 00323

p
0.9107
5.9171
le 2213

~2.10431
= 2alH6gh

Ge N.G0195
D.02004 Je

0y o~
T e 2030
1“?0 a 4020
D D600
[ (R TEINES.
~ o~
. Cal

a2 000

R
0.3010
0.9187

—0. 16590
~3.16923

D.4000

TeD281

=~ 32441

~0.17254
~0.17582

s O 0.01635
Ue 0,01321
{1 L. DRBT0
N
D

.

0.3333
N.3354
Oa2305%

~0.32312
=00 22179

~0. 17905
~Dal8424

Lalllea3
D.00498 O
Ua00631

v

SUIN S SV SRR VI
S

T.9978
leiiilgn

~0,30361%
. 29048

-0.14898
~0a 13452

9
3.0
DL DG4 T

P
L]

hS}

“0.29423
=0.23958

~3. 15991
~ial651a

A

Ce01403 .'}.1"!{'.!9}’8

]

*

nG
=

>

“. 23438
=0, 23004

—e 1701
~D 17492

Ua01873 (1. 00RTT
Qe 2351 e 2

L I
»

Y

~. 29575
—D el 3059

~0. 11305
~ 332061

C.0 3407

-0.22794
21954

~D.12782
=0a 3455

DR 00516
C.01782
2621

~0,21117
20251

~3e F4UTY
=D aldilil

28

-~ 156975
=0a 155546

~J.H35
~D G316 18

9
D L4313
0.6
Ga01%19

~0.1420%
~0.13101

~17.08531
~la03340

De012591 DGGZ03S
o Uall220

“0.11951
=L 10714

~De 12034

(1.00532

-0. 03083
=0.00125

~3.01175
=02 02450

~0.04436

~2. 03604

2.02180

Lo 2588 e D3004 -0 04582 Ce017203
12219 ~0.Q17L7 -0.05327 Q0457
: 319 000584 x0..05784 (el

00‘(\132{1’
(04335

D.34915
Qe 0324%9

Pa 3546773

5. 0000
Ha 200N

Ja

0.06258
D0T1766

D.01771

o

25 Q03806
C0a4 5
59

Qe (5

660020
B 3300

13061
la2 104

L9111
D adi)a29

5.07287
0.08609




R. A. Robinson and V. k. Bower, J. Res.

7oA, 315 (

Concentration range:

40

1966).

I =0.7 to 6.3

Two-component parameters:

Remarks:

ftn

See following relerence.

(0,1)
L=pe
(0,2)
Pap
(0,3)
bap
(1,2)
Sap
(1,3)
243
std. dev. in ¢
A
1.5
0.05848
0.005532
~0.000068
0
in o 0.005H
~1.17082

Component A:

Component B:

Nat.

Temperature:

B
1.5
0.03684
0.02108

-0.00130k

0
0.0006

-1.17082

N
)|

CaCl2

NaCl

Bur. Stand.,

Reference electrolyte was NaCl.,

Equation for CaClQ derived from data supplied by R. A. Robinson (sce

KC1-CaCl

2

reference).



b1

CAGL2(AYeNACL(B) MIXTURES ~ ROBINSON AND BOWER, 01 02 03 12 13

LBG GAMMA LAGL{G/60)

“““ 1 Y83 PH1 A 8 A g
7500 0 . 8628 v 38297 %, 76373 7 grar
.73D0 .2&00 98899 "3398& », 548 «30309 -30938
. 7300 LA000 N1 TY: * 33670 =, 16903 L0628 LN068(
. 7500 8000 o BIT73  +,33343 «,77746 00985 00838
. 75560 BOD0 T ,9237 w 3IPDT e 1 TET2 NP1 N T X
27800 i+0000 29274 v 32663 e, 7884 201634 0

17,0000 ] ,B784 » 35243+, 6593 ] NAXITY
1,0000 2000 2044 v 3AB32 w, 16946 06410 D148
70000 LR MC-EEL) v 38407 », 17272 L, 00833 T
1,0000 16000 19287 433967 «,17571 201276 50520
{28000 L8000 » 9335 *1 33513 w, | 7B44 L 01730 D0247
{,0000 1.0000 .935% o 33045  «,180%0 ,02197 0
i,5000 0 YR = 35464  w.186215 0 01978
1,5000 2000 L9383 » 34873 w, 16711 L0061 c 01492
[.5000 LA000 « 9201 PR EEEY s 17150 012583 . 00983

,,,,, {,5000 16000 19556 = ,33559  «, 17532 L1925 L0080
1,5000 + 8007 , 9574 «2 32861 »2 17860 ,02623 .00273

1.5000 0000 19569 32138  «,iB8]33 203346 0
72.0339 0 39566 wv34538 Wi|5234 0 »O?léﬂ
2,0000 22000 9756 *e 33698  »,15852 L00813 , 01542
2, 000y ,4UTT , 9By e 32HIT . T8%75 ZUTE7S SR EE]
2,0000 5000 . 9883 31623 =, i6804 L02588 L3089¢
2,0000 8000 , 59854 ,‘!36974 ’:17!43 L03I53F 200281

_2,0000  i,0000 ;9828 =e29992  -,17%94  ,045}6 0

3.0000 i 10478 =1 30579 », 72289 g . 02229
3.3000 .QUOU 1.058! '!29346 3113092 tﬁ‘?zs o01425
3,0000 4000 EEE »,2B028  +=+13708 ,02556 L0080
_3,0000 +8000 |,0555 20628  «,14]44 ,03952 . 00373
5.0000 » 8000 1,0502 257180 e, 1441 , 05400 oni07
$.,0000 1.0000  1.0447 = »,23698  =,14517 06882 0
4,0000 0 1.14985 2 25016  «,08510 0 201948
4,0000 2000 l.1497 =,23319  «#,09428 01697 01029
4,0000 » 4000 e 1437 =v21505 =, 10058 203517 , 00399
4,0000 +6000 1.1337 ». 19616  »,[0422 05400 L00082
4,0000 » 8000 o 1240 =, (7699 =, 0548 L07317 %, 00093
4,0000 1,0000 i,1158 #4 15797 10455 L09219 a
5,0000 0 {22582 » 18312  =,04i18 N .81550
$,0000 <2000 1,250 e, 16083  »,0%080 02229 05588
5.0000 L4000 1, 2387 v 18736 vy 15672 L08878 =, {0005
85,0000 , 6000 122197  #,11358  «,05939 L06954  »,00272
TR, 000 L8000 11,2046 = U3 W, 05698 09276 e 002588
%,0000 120000 {41921 v, 04R55 =y 05667 +1145% 0
6,0000 ) 123762 =, 10693 00802 0 .01285
6,0000 22000 {,3594 © 07837 “, 00148 02856 00335
&,0007 Y HUTD T, 3388 S 0AY0E e, G0677 LBSTBS TR 0019
%,0000 26050 I,3128 *2 02055 «,00859 .08638 e, 0037
TEL,DT0D LB 1,289y Y0072 Y A076Y JIT285 e, 00286

46,0000 000D 142696 102822 ~, 0484 . 13515 0



A.
T

Reference:

Concentration range:

N.

1

ho

Component A: TNaCl

CaCl

Component B: o

Kirgintsev and A. V. Luk'yanov, Zh. Fiz., Khim., 39,

P (1965).

I =3%.6 to 8.6
(O)l) )
EAB 0.0401
§<S’2) ~0.00265
(1,2) -
EAB -0.00328
(1,3)
AR 0
std. dev. in ¢ 0.0102

std. dev.

S

Remarks:

Bquation for CaCl

2

in

d]

See preceding reference.

A

5

.03684

.021.08

. 00130k
0

.0006

0

-1.17082

Temperature:

25

1.5
0.05848
0.005552
-0.000065
0
0.005k

~1.17082

Reference electrolyte was NaCl.

derived from data supplied by R. A. Robinson (sce

KClmCaClp reference), Data for NaCl good only to I = 6.



NACUTAYSCACLZtRY MIXTURES,

L3

KIRGNTSEV aND LURYANAVEI98SY. Dy 0 12—
LOG GAMMA . .

LBGLE/B0Y

1 Yie) PH1 4 B A 8
3,0000 D ie0447 s 14517 «,24702 0 05877
CFVBRE e 2800 o BB o tAS5E w2665 PRSP 4927
35,0000 24000 [+0591 #4102  weP8715 00416 <03864
------- 350000 6000 e 06BE ey 1 374 2 7B R RT PR DR 6B
3,0000 +8000 10620 », 13295  #,29779 01222 SO140]
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Reference: R. A. Rodbinson and V. E. Bower, J.

694, 19 (1963).

Concentration rangse: 1 = 0.6 to k.8

(0,1)
Ean 0
(0,2)
g "0
(0,3)
L0 ©
(1,3)
Oan -0
std, dev., in ¢ 0.
Two-component parameters:
........ A
a 1.5
g(l) 0.03166
) .
§<5) 0.000912
g(u) ~0.0001006
std. dev. in ¢ 0.0007
S -1.17082

Remarks: Reference electrolyte was NaCl.

from data in BaClngCl reference.

L0367k

02512

.0030h

L0095

L0025

0013

Component A: Ba012

Component B: NaCl

Res. Nat. Bur. Stand.,

. . o
Temperature: 25

0.02108
~0.,001304
0

0.0006

~1.27082

Equation for BaCl, obtained

2
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BACLZ2(A)-NACL(B) MIXTURES, ROBINSON AND BOWER {19565), 01 02 03 12 13

LOG GAMMA
I Y{B) PHI A B

1.0000 0.0 0.84569 ~(.37881 -0.17983
1.G000 0.2000 048790 ~0.37482 -0.18084
1.0000 0.4000 4.9003 —-0.37082  ~0.1814%
1.0000 0.6000 0.9154 ~0.36683 ~0.18162
1.0000 0.8000C 0.9266 ~0.36290 ~C.1B144%
1.0000 1.0000 0.9355 ~0.35907 ~0.18090
2.0000 0.0 0.8871 ~C. 40242 -0.181%% B
2.0000 0.2000 $.9200 ~0.39405 ~0.18262
2.00080 0.4000 0.9419 -0.38533 ~0.,1877%
2.C000 0.6000 0.9580 ~0.37655% ~{,18058
2.0000 0.8G00 0.9710 ~0.36799 -0.17717
2.0000 1.0000 0.9828 ~0.35994 ~0.17394
3.0000 0.0 0.9358 ~0.39721 -0.1686%
3.0000 09,2000 0. 9689 ~C. 38438 ~0,16873
2.0000 0.4000 §.9928 ~C.37011  ~D0.16577
3.0000 05000 1.0120 -0, 35537 ~0.16053
3.0000 0.8000 1.0288 ~0.34112 -0.153%1
3.0000 1.6000 1.0447 ~0.32834 ~0,14517
4.0000 0.0 §.9897 ~.37866 ~0.1501{4
4.0000 02000 L0227 ~0236137 ~0.14683
4.5000 0.4000 1.051¢ ~Ca34038 ~0.13947
4,G000 0.6000 1.074%86 ~0a31796 ~D.12921
4.C000 0.8000 1.0971 ~0.29641 ~-0.11719
4,0000 1.0000 1.1158 ~0.27800 ~0,10455
5.0000 0.0 1.045% ~{.35289  -0V12851 -
5.0000 02000 1.0790 ~0.33103 ~0.11967
5.0000 54000 1.1154 ~0,30159 <¢.1658% T
5.0000 0.6000 1.1483 ~(a 26900 —0.08924
E.C0C0 5.8000 1.1746 ~Ce234775 ~0a07211

5.0000 1.00C0 1.1921 ~0.21228 ~0.05667



Component A: NaCl
Component B: LaCl5

Reference: A. N. Kirgintsev and A. V. Luk'yanov, Zh. Fiz. Khim., 39,
il (1965).

Concentration range: I = 3.4 to 10.6 Temperature: 25

(0,1)
bap 0.0339
(0,2) .
Lip -0.0119
g(o’j) 0.00096
(1,2) ax
[N 0.00383
(1,3) -
by 0.000365
std. dev. in ¢ 0.0012
Two~component parameters:
A B
a 1.5 1.5
(1) p Lz
E 0.03684 0.04375
2 ;
g(‘> 0.02108 ~0.00295
g(j) ~0.00130% 0.000651
)
2t 0 -0.0000285
std. dev. in ¢ 0.0000 0.0082
s ~1.17082 ~1.17082

Remarks:

Reference electrolyte was NaCl.

Data for NaCl good only to
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NACL(A)=LACL3B) MIXTURES = KIRGINTSEV (1965%83, 0! 02 03 12 |3

LOEG GAMMA LOGEG/GD)

1 Y{E} PHI ) B A BT
3.0000 9 T90%47 =4 14517  =,453%42 g 212233
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5,0000 +4000 BN E-T- - A PN ] -1 13- B T Y43 #2987 14859
5,0000 16000 fo151g  +409753  w,41402 x,04086  ,0998g
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5,0000 [+D00D 100676  =x) 1000  we5|38y =y 15339 ]
TECONY0 Ty 22698 e Q4B TR, TR TgUTTVEE Y
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5,0000  +400¢ 142934 e 0844 T S, 289 =»,03959 V1867
&,0000 Bpyn 12293 =y 2958 34099 e,05475 212539
5, 0000 +B00D 257 07992 XY TR L) = (0608 {8282
5,0000 1e0000 1e 524 *. (7788 46838 07305 0



L8
ggggpnent A: NaCl

gpmponent B: NaNO5

Reference: A. N. Kirgintsev and A. V. Luk'yanov, Zh. Fiz. Khim., 38,
1603 (196kh).

Concentration range: I = 2.5 to 5.8 Temperature: 250
(0,1)
AN .
. (0,2)
Zan 0
ggg’j) ~0.001091
1,2
péB’ ) 0.00909
(1,5)
[N 0.00207
std. dev. in © 0.0015
Two-component parameters:
.——.—_A B .._.__,.__..._-—B
a, 1.5 1.5
g(l) 0.0568k -0.16736
5(2> 0.02108 0.0641L
g(j) -0.00150k -0.01318
§(4> 0 0.000986
std. dev. in ¢ 0.0006 0.0021
<! -1.17082 -1.17082

Remarks: Reference electrolyte was NaCl.
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NACL{A)#NANGI(B) » KIRGINTSEV AND LUKYANGV {944y = 03 12 |3
LBG GaMMA LeGia/60m
i Y{8) PHI A 3 A B

1,0000 0 9355 -, lBU9D », 22042 8 LU3B I
j. 0008 L2000 .918g - isszg w, C2RER -, 01728 , 030058
1,0088 24000 L0l », 19966  «,2%85| e, 01475 02222
i,0008 L6000 .883s e, 20530 v, 0442 w  DEETH JHTHE
|, 0080 L8000 . 8663 n,Ziias », 05152 v, 03023 L0072
l.0008 {20000 L8495 v, 2{P|8  «»,25873 -, 13827 i
2,0000 0 .9828 », 17594 o 24783 i L7060
2,0008 +2000 L9515 -, 18731 w, 26358 v, 01387 ,0548%
2,000 £ 40010 L9192 »,20147 », 2784 02713 . 04002
2,0000 L6000 LB867 ., 21533 w, PpR4l v, 04139 L 02602
2,008 L8007 8551 v, 23020 «,3057! w, 15626 ulz7l
2,0000 }+0000 LB25 »,2458 | »,531843 w, 07187 it
4 00an 0 | _Nady ,_54517 v, 28229 0 , 10385
3,0080 L2000 .997n =, 16885 . 27644 w, 12038 07970
$,0008 + 4000 ,948B4 », |BE|S », 20883 v (4099 205762
53,0008 L6000 .o0ng v, 20741 », 31802 -, 06222 L 03723
3,0000 18000 A543 « 22964  ..3379% ., 08447 u!am
d,0008 f.00p0 R:RE: » 25329 TTIE w, 10812

4.0606 a 1.1158 », 10455 v, 24728 U ,!3993
%,0000 + 2000 |, 0473 13398 ., 28062 v, 01294 s 10580
4,0000 L4000 98N7 =, 18267 ., 31028 v 08812 L07614
4,0000 6001 L5168 v, 19160 e, 33716 -, 08705 L 04923
4,0048 280040 B554 * 22168 », 367225 wo (1712 ;02416
4,000 1.0000 L7981 w, 25875 v, 30647 v, 1 4924 i
$,0000 ij L1982 », 05067 - 239044 g 317254
55,0000 L2040 L0984 - 09724 .. 2819% ., 04057 L, 13023
5,0000 L4000 [,n124 o, 13498 . 313k -, 07828 19862
9,000 , 6000 932y v, 17161 . 35007 ., 11494 L 06597
5.,0000 28000 8576 -, 20901 e, 38168 vy 5234 , 03031
5,0000 f.0000 .7857 24886 ., 411g% v, 10228 i
6,0000 i | 2696 - 00%84 . 232g0 0 . 19506
6,0008 L2000 i, a8y » 05773 -, 281a9 - 082610 135358
6, 0000 L4000 { ndsg ..|3399 -, 32253 .,09015 L 10504
5,0000 , 60010 .9555 -, 1467 ey 55873 14188 L 06974
6,0000 8000 8715 -, 18902 , 392yl w, 18418 L03516
€,0000 I.0000 .7884 », 2840 . 42787 w2217 ]
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Y. C Wu, R. M. Rush, and G.
Lok8 (1968).

Reference:

Concentration range: T = 1.1 to 9.k
(0,1)
Pap
(0,2)
Dap
(0,3)
LR
. (1,2)
“AR
,(1,3)
~AB
std. dev. in ¢
Two-component parameters:
A
g 1.45597
(1) 0.0lr2
a(2) 0.018616
2(5) ~0.001072k
I
o) .
std. dev. in ¢ 0.000k
5 -1.17202

Remarks: See following reference. Refcer

Parameters and osmotic coefficients given in reference.

only to I = 6.

Component A: NaCl
Component, B: NaESOM
Scatchard, J. rhys. Chem., 72,
o
Temperature: 25
~0.05821.
0
0.000Lk 39
0
O
0.001.0
B
1.2h072
~0.06580
0.007263
-0.0001945
0
0.0021
-1.17202
ence electrolyte was NaCl.
NaCl data good



NACL(AX=NAZEB4(B) MIXTURES =~ Wi, 0} 03

U8G GaMv, LEG (8780
I Y(B) _ PHY A B 8
124000 . i I 9384 »318224 ., 46628 D +04057
148000 +2000 L0063 v, 19134 ., 47438 =, 31909 ,0%248
l8080 24000 A727 2420043 . 43248 -, 01819 ,02437
1.0000 L6000 LA329 24 20983 .-, 49060 ., 02729 201826
PPLET .8000 ,7836 2421864 ., 49872  +,(3639 200813
l«0000 1.0000 ,7193 22778 -, 50685 =, 0455870

240000 8 L9834 =y 17492 -,54098 0 207798
2,0000 2009 L9387 =, | 9265 - 55637 =.0177% L6258
24800 +4000 L8885 w2104 »,57168 =, 03550 04703
2ed000 26000 ,R3n8 =y 22822  -,58748 =, 0533 03|44
240000 <8000 7607 24607 =, 86036 07116 k)
240000 {0000 L8719 » ;263958 -, 5892 W LLTEN )
,,,,,, 38000 a | .045] o 146]2  -,57173 0. sle0t1e
J.0800 22000 , 9889 w, 17269 -,59521 -, 125656 219665
320000 +4000 L0920 2y 19939 -, 61896 . 05326 107290
S.8000 6000 EYYY) v ;22622 -, 84298 =, 08010 04887
....... Sw0000 . BoDo . ,7583  »,2532n ~,66728 =, 10708 42457
3.0000 {00040 L6429 » 28031 -,69185 v, 13419 2
4,0000 0 {,1158 ws 10566 =,57900 il 116593
4,0000 <2000 | ,n432 2, 14102 . ,61089 «,0353% , 3405
40000 4000 L9626 #1767 », 54342 »,07i03 2110151
4,00070 + 500D LR708 e 21270 », 67661 w, 10704 26832
4.00810 #8800 .7862n 24903 =, 710458 v, | A337 103449
430000 1,0008 LB28( » ;28569 ., 74494 -, {8002 ]
S,0000 . B 11919 05784 ».57090 .8 W 21377
2,06000 L2000 1,1a73 ;10164 - IENE », 0438( {7355
5.0000 » 4000 1,213% » 14607 - 65259 -, 08823 , 13207
5.0000 L0000 L9059 vy 19114 - BG535 =, 13337 JOBYIZ
,,,,,, 5:0000 8000 7784 =, 23685 -, 73937 -, 17901 204529

5,0000 1.0000 5189 n, 28319 ., 78467 «,2253% o
,,,,,, 6,0000 0 11,2794 00558  »,55245 g 226182
55,0000 »2p000 },1785 =, 05716 -, 60043 ~, 05i58 L 21385
6.0p010 +4000 1 .0697 =, 10983 -, 65059 =, | 0425 2156368
620000 8000 L 948 %, 1636 -, 70296 -, 15808 NENEY
650000 »8000 LA030 %,21848 -,75752 =,21290 105676
6,0000 F.0000 L6202 »;27445 . 81427 ~, 26887 )
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Component A: NaCl

Component B: NaESO)_iL

Reference: K. ¥. Platford, J. Chem. Fng. Data, 15, Lo (1968).

Concertration range: I = 0.6 to 5.9 Temperature: 25°
(0,1) Lot
EAB ~0,00245
(0,2)
Pax 0
(0,3)
ban 0.000k12
(1.2)
5hp 0
(1,5)
LAV 0
std. dev. in ©¢ 0.0011
Two-component parameters:
A B
2 1.45397 1.2h072
(1) 0 .72 -0.06580
”<2> 0.018616 0.007265
al?) ~0.001072k -0.0001945
W) 5 S
std. dev, in ¢ 0.000k 0.0021
s ~1.17202 -1.17202

Remarks: See preceding reference. Reference electrolyte was NaCl.

Original data supplied by R. F. Platford.



NACL(AI~NA2BO4(B) MIXTURES - PLATFORD 01 03

LG GAMMA ‘ LOG{8/GT)

i Y(B) Pl A B A B
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Component A: NaCl

Component B: MgSOu

Reference: Y. C. Wu, R. M. Rush, and G. Scatchard, J. Fhys. Chem., in

press.

Concentration range: L = 0.7 to 7.8

(0,1)
24p

(0,2)
EAB -

(0,3)
AR

(1.2)
Py

(1,3)
Dap

std. dev. in ¢

Two-component parameters:

b
a 1.45397
a(l) 0.04L72
§(2> 0.018616
_(5) -0.0010724
o) 5

std. dev. in ¢ 0.0004

S -1.17202

Remarks: Reference clectrolyte was NaCl.

coefficients given in reference. Data for NaCl good only to I = 0.

-0
Temperature: 20

0
0.00798
0.000855
0
0
0.0012
1.
-Q0.
0.
‘.O.
0.
~-1.
Parameters

B

37h86

02712

00k213%

0000950
o)

0020

17202

and osmotic

-
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NACL{A)~MGSO&(E) MIXTURES = wU, 02 03
LOG GAMMA LAGIG/GO)
""""""" Foo o ) PR A e e e B
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—e P B Aawmwrslwwm- g o1 S ¥ L X E e S X1 ¥ R S ¥ & & £ 8
, 7000 25000 » 8276 -, 18467  =,870043 », 00900 . 02209
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- g BTG 0y 191G ey BEIE o 00882 §4T27
1,6000 L0000 . B288 =, 19538 v, 86778 =, 01314 203127
—448008 -850 7 T4y 19884 0y BEIET ey G174 B BB
{,0000 i,0000 25501 », 20384  »,89905 », 02160 )
208080 B 9834 r-y,4?49zmwwwrae444»m~m~wmw+uaf 16663
2.,0000 » 2000 9539 , 18483 91935 4,36992 13172
-3 -«ummﬂT94€H9—.~4»rL94§§--*79§34Jm-»9T94 .
2,0000 L0000 ,8522 », 20407  »,9868p =, 02915 . 06428
R R Beat g TAIG w21 BB m B 1 BEF w3 IBAT o 5374
2,0000 1,0000 .5224 . 22251 «|,08107 », 04760
S ¥ ¥ ¥ S — i R B X W O—— oy ARG LD e 87452 SO : MR- 1. % & ¥
3,0000 2, 2000 1,0095 », 16245  .,93004 “ 01633 . 20779
S0 008 e —y S 7 . 2.33 ...... -
$,0000 16000 +8%06 =y 19404 «},03678 <479 »101p5
S S 10 ¥ E— fBUGD W 2T4T =, 20929 =),.08802. n,néai7m"mmpu498L
3,0690 I,UUGU 05l77 "Q22420 ""Q'3763 n,07807 U
e BOBD S bt 88wy 1 O5EE - BRE6T... B, 38695
4,0000 L2000 1,0743 » 12892  «,90386 .nzazé 2B978
‘3,001}0 9‘6030 99393 *v|74ﬂl 5405254 9;36334 @'4508
B L1 L | Dy R e L Y. T SR R E, B . L1 U S——T 1118
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S B0 B Fg B » 508784y PEEIR e 4742
5,0000 L2040 1, 1453 =, 08810 s B541 6 », 03026 37534
: R X ‘ S—1 1 UV
5,00080 ,6000 . 9985 o 14714 =i ,04578 ~, 08930 . 18872
— 5, 00D e e 888 A~‘~«<&§+4f g b TRyt FHOF e HBGE 39087
5,0000 10000 5479 e, 20421 =1,22950 “y 14636 0
1 X2 RO o gty B ey PEEBB ey 6P BG G BB R T
&,0000 L2000 {y2201 ¢ 04248  «,78849 », 03690 #6218
R T 1 % B =—yH e g3 4 488
6,0000 5000 1,0595 =y 11521 <i,02242 ., |{963 22824
4O~y BELG 9842 2 dS 04—ty |- 3T 25w v 4547 34
6.0000 f.0000 £ 5797 = 18652 ={,28066 »~y 8094 |




Y. C.
hoh8 (1968).

Reference:

Concentration range: I = 1.5 to 8.8
(0,1)
Py
(0,2)
I
(0,3)
2ap
(1,2)
EPNS
(1.3)
Dam
std. dev. in ¢
Two-component parameters:
......... ..-..—..-—-_—A
a 1.2k072
g(l) -0.06580
3(2) 0.007263
g(j) -0.0001945
é(h) .
std. dev. in © 0.0021
S ~-1.17202

Remarks:

Temperature:

)
Na2 OH

MgSOu

Wu, R. M. Rush, and G. Scatchard, J. Phys. Chem., 72,

®}

25

0.0BlTB
~0,005%055
0
0
0]
0.0010
B ——a——
1.37486
-0.02712
0.00b213%
-0 .0000950
0
0.0020
~1.17202
Parameters and osmotic

Reference electrolyte was NaCl.

coefficients given in reference.



A2 SOGTAY=MGSOXTBT wpxrures = wwe v o2 T
T e - '”tﬁﬁ”ﬁﬁmﬁﬂ’“”””"“
1 ¥{8} pPril A B A
l.UQGb 0.0 U.7193 ~(1a 50685 ~0.92117 B0
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Reference: Y. C. Wu,
press.

Concentration range:

58
Component A: Na2S04

Component B: Mg012

R. M. Rush, and G. Scatchard, J. Phys. Chem., in

L =0.9 to 8.2 Temperature: 250
0{0) 0

Eﬁg’g) ~0.00657

Eig’B) 0.000251

ois) 0

2,%’5) o

std. dev. in @ 0.0022

Two~component parameters:

QR

(1)
(2)
(3)

o ip  ip

o

std. dev.

s

Remarks: Reference el

coefficients given in

A B
1.2k072 1.60067
-0.06580 0.06635
0.007263 0.009003
~0.0001945 -0.0002545
0 0
in © 0.0021 0.003%9

~1.17202 -1.17202

ectrolyte was NaCl. Parameters and osmotic

reference.
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Reference: R. A. Robinson, Trans. Farada,
helele s Y

Concentration range: I = 0.5 to 5.0

(0,3)
2ap

(1,2)
A3

(1,3)
2ap

std. dev. in ¢

Two-component parameters:

A
g L2
g(l) ~0.06408
al?) 0.052kk
al?) -0.01124
2l 0.000918
std. dev. in ¢ 0.0010
s ~1.17082

Remarks: Reference electrolyte was KCIL.

Component A: KC1

Component B: CsCl

Temperature: 250

Lok

L0261

.00286

.00L0

.0011L

.0016

-0.172k
0.0834

~0.0152k
0.000722
0.0059

-1.17082
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R. A. Robinson and

Stand., 724, 239 (1

Concentration range:

62

A. K. Cov
968).

I =0.9 to 5.0

(0,
2az

‘b<O>

yy

(
Pay

1

o

)

)

0,3)

L(1,2)

Two-component parameters:

Remarks:

2
~

(1)

(2)

a
_@(5)
()

std. dev.

S

in

clients given in reference.

¢

1.5
-0.06408
0.0524h
~-0.0112k
0.000918
0.0010

-1.17082

Reference electrolyte was KC1.

Equation for

by R. A. Robinson (see reference).

Component A:  KC1
Component B: Ca012
ington, J. Res. Nat. Bur
0
Temperature: 25
0.035%2
-0.010%6
0
0
0
0.0021
..wm—.—-———B m
1.5
0.058L8
0.0055%2
-0, 000068
0
0.005h
-1.17082

Parameters and osmotic coeffi-

Ca(ll9 derived from data supplied
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Component A Ba612

nggpnent B: KC1

Reference: R. A. Robinson and V. E. Bower, J. Res. Nat. Bur. Stand.,

Concentration range: I = 0.9 to .7 Temperature: 25°
@&E’l) 0.0197
gég’g) ~0.0295
gig’B) 0.00451
b{1>2) 0.00288
p{1:2) -0.00166
std. dev. in ¢ 0.0010

Two-component parameters:

I S B
a 1.5 1.5
§<1) 0.05166 -0.064008
&(7) 0 0.052k
3(5) 0.000912 ~0.0112%
B ~0.0001006 0.000918
std. dev. in ¢ 0.0007 0.0010
38 -1.17082 ~1.,17082

Remarks: Reference electrolybe was KCl. Equatlon for BaClQ obtained

from data 1in reference.
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Reference:

2, Loud (1968).

Concentration range:

Two~component parameters:

std.
S

Remarks:

dev.

(@)Y
OnN

Y. C. Wua, R. M. Rush, and G.

~0.03681

I =0.8to 6.8
(0,1)
b’
(0,2)
Pap
(0,3)
Pan
(1,2)
Pag
(1,3)
Pap
std. dev. in ¢
LA
1.374856
~0.02712
0.004213
-0.0000950
0
in © 0.0020
~-1.17202

coefficients given in reference.

ReTerence electrolyte was NaCl.

Parameters

Component A:  MgSO,
Component B: MgCl,

Scatchard, J. Phys. Chem.,

) o)
Temperature: 25

B
1.60067
0.06633
0.009003
~0.00025k45
0
0.0039
~1.17202

and osmotic
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