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Table 1  Calibrations of electrode pair

m/(mol® kg™ ') k E° ImV SD(mV)
0. 0023- 0. 0496 25. 98 124. 8 0.26
0. 0095- 0. 1004 25. 77 122.5 0. 08
0. 0496- 0. 2498 25. 62 121. 2 0.12
0. 1004- 0. 4996 25.30 118.9 0. 09
0. 4996- 0. 9982 25. 02 118.5 0.03
0. 4996- 1. 2502 25. 48 116. 2 0.29
0. 9982- 1. 5022 25. 54 117.3 0. 06
1.2501- 1. 7483 25. 00 108. 2 0. 09
1. 5022- 2. 0001 25. 02 102. 5 0.16
1. 7483- 2. 5009 25. 07 100. 1 0.18
1. 7483- 3. 1503 25. 44 99 3 0.19
k : 25.69
Eua= E% klmge va= E% klomore Ve na (2)
aot ua Vet ial LiCl o
2 1 . Nernst s

LiCl 0. 3mV.
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Table 2 Pitzet s pure—electrolyte parametres for LiCl and Li, B 0; at 298 15K
species po B! ¢ SD ref
Li2 B:O7 4. 687 - 24.525 - 6.6133 0. 010 this work
LiCl 0. 1494 0.3074 0. 00359 0. 001 [18]
LiCl Pitzer ,

0. 0500, 0. 1384, Pitzer
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Table 3 The mean activity coefficients of in LiCl-Li2 BsO7-F O system at 298 15K
I/(mol" kg~ 1) Yhb my /(mol” kg=1) mp/(mol* kg=1!) myp/(mol kg-1) E /mV Vi Lo
0. 0095 0 0. 0095 0 0 - 1224 0. 9059
0. 0104 0.8077 0. 0076 0. 0028 3. 777K 10°° - 167. 6 0. 9211
0. 0105 0.5999 0. 0084 0.0021 3. 4606¢ 107 ° - 1455 0. 9251
0. 0110 0.3818 0. 0096 0.0014 3.013% 10°° - 130. 6 0. 9060
0. 0095 0.2210 0. 0088 0. 0007 1. 266X 10-° - 130. 3 0. 9123
0. 0496 0 0. 0496 0 0 - 421 0. 8274
0. 0501 0. 8024 0. 0367 0.0134 4. 214 107 -90.7 0. 8372
0. 0513 0. 5848 0. 0413 0.0100 3,983X 107 - 68 4 0. 8294
0. 0499 0. 4088 0. 0431 0. 0068 2. 949X 10-7 - 586 0. 8344
0. 0503 0. 3042 0. 0452 0.0051 2.433X 107 -533 0. 891
0. 0498 0. 1988 0. 0465 0. 0033 1. 6666< 107 -49.3 0. 8274
0. 1004 0 0. 1004 0 0 -86 0. 7888
0. 1009 0.7938 0. 0742 0. 0267 3.4320¢ 10°° -56.3 0. 7969
0. 1003 0. 5982 0. 0803 0. 0200 3. 011K 107 ¢ -375 0. 7924
0. 0999 0. 4024 0. 0865 0.0134 2. 341K 10-¢© -256 0. 7931
0. 098 0. 3001 0. 0898 0.0100 1. 8828& 10-© -20.7 0. 7920
0. 1002 0. 2066 0. 0933 0. 0069 1. 402K 106 - 16 4 0. 7918
0. 2498 0 0. 2498 0 0 34. 0 0. 7481
0. 2491 0. 8025 0. 1825 0. 0666 5. 184X 105 -16.3 0. 7284
0. 2496 0. 6005 0. 1996 0. 0499 4. 648X 105 4.2 0. 7337
0. 2502 0. 3989 0. 2169 0. 0333 36556 10-5 16. 8 0. 7350
0. 2506 0.2977 0. 2257 0. 0249 2.959% 10°° 21. 8 0. 7353
0. 2506 0. 1996 0. 2339 0.0167 2 132K 10°° 25.9 0. 7336
0. 496 0 0. 4996 0 0 68. 6 0. 7389
0. 4984 0.5996 0. 3989 0. 0996 3. 701K 104 36. 7 0. 6933
0. 4988 0. 3994 0. 4324 0. 0664 2. 900K 10-4 50. 4 0. 7140
0. 5005 0. 2989 0. 4506 0. 0499 2. 364% 104 55.9 0. 7211
0. 5004 0. 1986 0. 4673 0.0331 1. 689K 104 60. 4 0. 7245
0. 7509 0 0. 7509 0 0 89. 9 0. 7518
0. 7478 0.2977 0. 6736 0.0742 7. 864X 103 75. 9 0. 7179
0. 7481 0. 1982 0. 6987 0. 0494 5. 635X 104 81. 7 0. 7407
0. 7482 0. 1589 0. 7086 0. 0396 4. 6475 1074 83. 2 0. 7399
0. 7486 0.1188 0. 7190 0. 0296 3578 10°* 85. 0 0. 7437
0. 7500 0. 0988 0. 7253 0. 0247 3. 034K 1074 86. 0 0. 7463
0. 9982 0 0. 9982 0 0 103. 4 0. 7748
0. 9971 0. 1964 0. 9319 0. 0653 1. 323& 103 94. 8 0. 7610
1. 0001 0. 1562 0. 9488 0. 0521 1. 0955 10-3 97. 4 0. 7730
0. 9962 0.1182 0. 9569 0.0393 8 396K 10-+4 987 0. 7742
0. 9988 0. 0985 0. 9650 0.0328 7. 1446< 104 99. 9 0. 793
1. 2502 0 1. 2502 0 0 117. 5 0. 843
1. 2440 0. 1558 1. 1794 0. 0646 2. 0986< 103 110. 1 0. 7805
1. 2450 0.1168 1. 1966 0. 0485 L 621X 103 112 2 0. 7891
1. 2468 0. 0968 1. 2066 0. 0402 1. 367% 1073 1127 0. 7842
1. 5022 0 1. 5022 0 0 119. 9 0. 8398
1. 4918 0. 0959 1. 4442 0.0477 2.322X 103 114. 3 0. 8099
1. 4967 0.0573 1. 4681 0. 0286 1. 437& 103 116. 2 0. 8158
1. 7483 0 1. 7483 0 0 123. 8 0. 8790
1. 7431 0. 0564 1. 7103 0.0328 2.238X 103 121. 4 0. 8702
2. 0001 0 2. 0001 0 0 130. 7 0. 9239
1. 9917 0. 0554 1. 9549 0.0367 3, 277K 103 127. 5 0. 9002
2. 5009 0 2. 5009 0 0 147. 6 1. 0291
2. 4830 0. 0352 2. 4589 0. 0292 4. 120X 1073 143. 5 0. 9819
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Tabl 4 Pitzer s mixing electrolyte parametres(with™ and @ included)
I /mol° kg! Oa & Voo SDO Y = 0) SD(O and¥ )
0.01- 2.50 5. 4355 - 0.9102 0. 1384 0. 0500
LiCl
InV-ia Yb 3
Yb= 3ne /(m+ 3ms) (8)
Yb LB O
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4
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R D I1=0.01©1=005 x1=0.10 % 1=0. 25¢ 1=0.50 +1=0.75
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Yb
=01 ,InMua I T ref(8)
this worky 1—0.01 Al=0.050 I=0. 16AI=0. 50xI=1. 00
. I , I'"<0.50
Jdn¥ua Yb ’ 4 LiCl  LbBiO7 LSO
IO ’ Ve Yb Fig. 4 The experimental mean activity coefficients
o [> 0.50 , InV. tici of LiCl (In Viic)in the medium of aqueous Li2BsO7

Yb , I

are compared with those in aqueous Li, SO,
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5 a 1i2BsOr Li2S04
Table 5 The comparison of slopea in aq. Ly B4O;with in aq. Li, SO

I 'mol® kg_l 10V sia a SiX 10 ref
001 - 0. 099 0. 0241 5. 77 this work
001 - 0. 1040 0.0135 3. 46 (4
005 - 0. 1906 0. 0135 2.99 this work
005 - 0.1939 - 0.0145 3.52 (4
010 - 0. 2367 0.0118 5.92 this work
010 - 0.2387 - 0. 0264 5.53 (4
0 50 - 0.3002 - 0. 1029 3. 98 this work
0 50 - 0.3021 - 0. 1008 2.33 (4
1. 00 — 0.249% - 0.0770 6. 88 this work
1. 00 - 0.2582 - 0. 1865 2.75 (4)
0. 0K I(< 1. 00 ) Li2B+O7 Li2 SO4 LiCl ,
0 (8) o 5LiC1 1eBOr  Lb SO
4 4 5 . I'<0.50 I>=0.50 , nVua  Yb
,10<0.05 IV ua Yb =050 ,InVua  Yb
. 0.05< I°<0.50 InV.ua Yb ,LiCl  LbBOs
Yb , Li2 SO4 . I'<0.05 ,LCl Li2BsO7
Yb LeSO+ ., [=0.05 . I=0.05
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Studies of Activity Coefficients and Dissociation
Equilibrium for LiCFLiB:O—H: O System at 298. 15K

TIAN Hai-bin, YAO Yan, SONG Pengseng, LONG Guang-ming, WANG Lu-ying
i'an Branch, QOinghai Institute of Salt Lakes,Chinese Academy of sciences, Xi'an 710043, China)

Abstract Mean activity coefficients of LiCl for LiCI-Li2 BsO7-H O system have been de—
teminated in theionic strength range from 0. 01 to 2. 50mol° kg "at 298. 15K by the method
of EMF using a pair of lithium ion-selective electrode and Ag /AgCl electrode. Stoichiometric
equilibrium constant(Kw), Thermodynamic constant(K) and Pitzer ion interaction parame—
ters were evaluated from present measurement using multiple regression and iterative
method. The experimental activity coefficients were compared with those calculated by Pitzer
equations from this work and references, presenting reasonable agreement. The activity co—
efficients of LiClin the medium of aq. Lz B:O7 were compared with thosein aq. LzSOs. The
results show that the activity coefficients of LiCl increase with increasing of LB+ (7 in the
medium of ag Li2B+O7 and decrease with increasing of Li2S04 in the medium of aq- 1i2SO4 in
the ionic strength rang from 0. 01 to 0. 50mol* kg g

Key words Ternary system LiCl-Li2 BsO7-H: O; Activity coefficients; E. M. F. method;

Dissociation equilibrium constant, Pitzer parameters



