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Table 1 Parameters used in the prediction of thermodymamics and phase equilibrium
for the Li,K/C1,S80,- H,0 system at 25°C

Parameter Value
Wersoqu —0.01236
Ouy.x —0. 05075
Ve —0. 0059087
W iksoq —0. 0079696
Li;SO, « H,0 —631. 1121
Db4 —1070. 979
LiCl - H,0 —254. 5962

/2 LiCIHILi,SO,fYPitzer £ (25°C)
Table 2 Pitzer parameters for LiCl and Li,SO, at 25°C

Electrolyte peo g cw® Maxm Satum
LiCl” 0. 20818 —0. 07264 —0. 004241 19.219 19. 958
Li,SO4" 0. 14396 1. 17736 —0. 005710 3. 140 3. 1265
KC1 0. 04835 0.2122 —0. 00084 4.8 4. 8112
K,SO, 0. 04995 0.7793 0.0 0.70 0.6912
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Table 3 Comparison of calculated solubilities with determined values for eutonic points in

ternary subsystems of the Li,K/C1,S0,-H,0 system at 25° C(in molality)

No. Li K Cl SO, Aw B T 8
2—1 6. 30666 - - 3. 15333 0. 84397 Ls HEHE
6.3122 - - 3. 1561 - Ditto I

2—2 - 1.38024 — 0. 69012 0. 97521 Ks e
- 1. 3852 — 0. 6926 - Ditto il 5B 1

2—3 19. 4159 — 19. 4159 — 0. 10897  Le H+HEE
19. 598 — 19. 598 - - Ditto il &

2—4 - 4.7914 4.7914 — 0. 84308 Ke HEE
— 1.811 4.811 - — Ditto il & 14

3—1 19. 8857 0.91207  20.7978 - 0. 10667 Ke+Le T EA
20. 35 0. 909 21. 259 - - Ditto W 2

3—2 18. 4751 - 19. 4268 0. 02411 0. 10890 Le+Ls T EA
19. 89 - 19. 902 0.0118 - Ditto bRzl

3—3 - 4. 92986 4.72454 0. 10266 0.84148 Ke+Ks pan: Rt
- 4. 9069 4.7349 0. 086 - Ditto ) B {8

3—4 2. 40110 1.57480 — 1. 98795 0.92688 Db4+Ks HEE
2. 411 1.570 — 1.991 - Ditto W

3—5 6. 40550 0.36855 — 3. 38455 0.83811  Dbd+Ls EE
6. 318 0. 3673 - 3. 343 - Ditto ) 58 1

+'4 HEMLIT KT CLT,S0,. - H,0 {k £ 25° CH B3R BF (in molallity)
Table 4 Calculated solubilities for the Li,K/Cl,SO,- H,0 system at 25° C(in molality)

No. Li K Cl SO, Aw Solid phases
1—1 6. 02874 0. 36375 0. 99403 2.69923 0. 82156 Db4+Ls
4—2 5. 69000 0. 36282 1.97579 2. 03851 0. 80344 Db4+Ls
4—3 5. 37491 0. 40766 3. 89227 0. 94515 0. 75591 Db4+Ls
4—4 5. 85901 0.61384 5.71817 0.37734 0. 68295 Db4+Ls
4—5 6.76107 1. 05816 7.45685 0.18119 0. 59947 Db4+Ls
4—6 6.93352 1. 16834 7.77543 0. 16321 0. 58454 Db4+Ls+Ke
4—7 2.23364 1. 60797 1. 00000 1. 42080 0. 90887 Db4+Ks
41—8 2. 17438 1. 74977 2. 00000 0. 96208 0. 88682 Db4+Ks
4—9 2.22512 2. 05520 3. 00000 0.64016 0. 85923 Db4+Ks
41—10 2.34112 2. 53757 4. 00000 0. 43935 0. 82696 Db4+Ks
1—11 2.47194 3. 16539 5. 00000 0. 31867 0. 79230 Db4+Ks
41— 12 2. 49983 3.31931 5.22090 0. 29912 0. 78454 Db4+Ks+Kce
4—13 20. 0785 0.98278 20. 9491 0. 05608 0. 10651 Ke+Le+Ls
4—14 6.81263 1. 19835 7.68671 0.16214 0.59104 Db4-+Ke
4—156 5. 82756 1. 48923 6. 99805 0. 15938 0. 64306 Db4+Kc
4—16 3. 89855 2. 35683 5. 86545 0. 19497 0.73389 Db4+Kc
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Table 5 Comparison of calculated solubilities with determined values for cutonic points in the

Li,K/Cl,SO,-H,0 system at 25° C(in molality)

No. LiCt KCl K,SO, Solid phases
A 7. 85 14. 95 3.31 Db4+KCI+K SO,
7.79 14.91 3.83 .  Dbi+KCI+K,SO,
B 25. 53 4.51 0.83 Db4+KCl+Li,SO, « H,0
21.22 4.53 2. 05 Dbd+KCl+Li,SO, » H,0
C 44.51 3.61 0. 05" KCI4LiCl « H,0+Li,SO, * H,0
43.95 3. 80 0.32". KCI+LiCl » H,0+Li,SO, » H,0
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Table 8 Composition of eutonic points in the Li,K/C1,5S0,-H,0

system at 25°C,50° C and 75° C(in molality)

BEr LiCl KCl1 K,SO, Solid phases

25°C 7.85 14.95 3.31 Db4+KC1+K,SO,

50°C 6.28 20. 38 3.04 Db4+KCI+K SO,

75°C 4.56 25. 86 2.77 Db4+KC1+K,SO,

25°C 25. 53 4.51 0. 83 Db4+KC1+Li,S0O, * H,0
50°C 26. 67 5.19 0. 36 Dbd+KC1+Li,SO, « H,0
75°C 30.12 6.19 0. 30 Db4+KC1+Li,SO, « H,0
25°C 44. 51 3.61 0. 05" KCI+LiCl+Li,SO, « H,0
50°C '46. 38 5.75 0.07" KCI+LiCl+Li, SO, » H,0
75°C 48.08 9.31 0. 08" KC14LiCl4-Li,SO, » H,0

*LiSO, (/%)

W7 XBEAWFHE R

Table 7 Values of coefficients in correlation equation (1)

AR B CcH
LiCl KCl1 K,SO, LiCi KC1 K, SO, LiSO, KCl
a, 8.5083 9. 8239 3.5800 38. 350 5.775 3.792 41.607 10. 101
a, 0.3113 —0.1038 0.0 —4.773 —Q 6641 —0.8508 0.3528 —2.947
a, 0. 0886 0.2258 —0.0108 0. 4414 0. 0822 0.0517 0. 0456 0. 3297
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Table 8 Pitzer mixing parameters for the Li,K/C1,80,- H,0 system at various tcmperature
B 25°C 50°C 75°C
Vasonu —0. 01236 ~0.07 —0. 02516
0py. —0. 05075 0. 1976 0. 02535
Wik —0. 005909 0. 05608 0.01362
W kasos —0. 007970 —0. 097179 —0. 04468
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Phase Equilibrium and Thermodynamics of Li,K/C1,SO -H,0 System

SONG Peng-sheng, YAO Yan
(Qinghai Institute.of Salt Lakes, Chinese Academy Sciences, Xining 810008, China)

Abstract;Pitzer mixing parameters for Li,K/Cl,S0O,- H,0 system at 25° C are presented in this pa-
per and the prediction of solubilities in the system based on Pitzer ion interaction model is given.
The obtained results and our determined phase diagrama at 50°C and 75°C are very useful to recov-
ery and extraction of lithium salts from brines of salt lakes on Qinghai- Tibet Plateau.

Key words ;Phase diagrams of Li-salt systems; Thermodynamics of Li-salt systems; Application of

Pitzer model of electrolyte solution
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