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Table 1 Pitzer pure electrolyte parameters forLi,SO, K,SO, and MgSO, at 273. 15K and 298. 15K

T/K B(O) B(l) ,3(2) c®
. 273. 15 0.127 3 1.059 1 0 -0.000 8 12
Li, SO,
298. 15 0.136 7 1.260 8 0 -0.003 9 17
273. 15 0.004 7 0.479 4 0 0.002 7 13
K,SO,
298. 15 0.082 4 0.638 9 0 -0.029 13
273.15 0.186 5 3.086 8 28.518 7 0.0389 14
MgSO,
298. 15 0.209 3 3.346 6 -104.676 1 0.029 7 18
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Fig. 1 Comparisons of calculated osmotic coeffi-
Li, SO,-MgSO,-H, O cients for the system Li, SO,-H, O, K, SO,-H, O,

273.15 K and MgSO,-H, O with literature data at 273. 15 K
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2 273.15 K Li,80,XK,S0,MgS0O,+,0 298.15 K
InK
Table 2 Solubility products ( InK) of the solid phases in 273. 15 K Li,S0,MgS0,-H,0
. 29Uy 41,
the system Li,SO,XK,S0,-MgS0O,-H,0 at 273. 15 K 208. 15 K
InK Li,S0,+H,0.MgS0,H,0
Li,S0, *H,0 1. 389 886 7o 298.15 K
K2 504 ~5.022 218 le SO4 N MgSO4 Pitzer
1 o
LiKSO, -3.184 012
Li, SO,-MgSO,-H, O 298.15 K
MgS0O, *7H,0 —4.365 585 3
MgSO, *K,S0, *6H,0 —10. 829 579 273.15 K Li,SO,MgS0,4,0
298.15 K
273.15 K o 3 0w, = — 0.028
0 @1 wg so, = 0. 0145 Li, SO,-MgSO,H, O
Li,SO,-MgSO,-H, O 273.15 K 273.15 K 2 2
) 16
298. 15 K o
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Table 3 The mixture parameters used in the calculation
M N T/K On @M N S0y
Li Mg 298. 15 -0.028 0.014 16
Li K 298. 15 -0.052 0. 003 19
K Mg 273. 15 0.03 -0.07 15
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Fig. 2 Calculated solubility data for the ternary system
Li,SO,-MgS0,H,0 at 273. 15 K
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273.15 K Li,50,K,S0,4,0
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4 Li, S0, K,S0,-MgS0, 4,0 273. 15 K
Table 4 The calculated solubility of the quaternary system Li, S0, -K,S0, -MgSO,-H, 0 at 273. 15 K
/%
Li, S0, K,SO, MgSO,

1 26.017 7 1.719 7 0 LiS + Db4

2 24.846 7 1.656 4 2.056 3 LiS + Db4

3 22.569 9 1.607 9 5.597 8 LiS + Db4

4 20.532 8 1.598 4 8.606 5 LiS + Db4

5 18.341 2 1.539 1 12.184 7 LiS + Db4 + Eps
6 18.920 4 0 12.206 8 Eps + Lis

7 18.543 0 0.756 9 12.2359 Eps + Lis

8 13.106 5 7.830 4 0 Db4 + Ar

9 12.588 1 7.773 17 1.722 6 Db4 + Ar
10 11.861 9 7.703 1 4.064 2 Db4 + Ar
11 11.037 2 7.656 4 6.164 9 Db4 + Ar + Pic
12 11.498 4 6.919 4 7.021 2 Db4 + Pic
13 12.170 1 5.497 9 9.020 8 Db4 + Pic
14 12.705 8 4.024 5 12.015 9 Db4 + Pic
15 12.738 0 3.214 8 14.375 8 Eps + Db4 + Pic
16 16.274 3 2.003 0 13.019 4 Db4 + Eps
17 14.179 1 2.639 4 13.872 1 Db4 + Eps
18 10.611 1 3.283 0 15.418 4 Eps + Pic
19 8.094 6 3.372 8 16. 638 9 Eps + Pic
20 5.244 3 3.478 3 18.033 9 Eps + Pic
21 2.0322 3.556 4 19.814 3 Eps + Pic
22 0 3.628 5 20. 888 1 Eps + Pic
23 7.477 0 7.788 5 6.987 4 Ar + Pic
24 4.4210 7.846 3 7.647 2 Ar + Pic

25 1.698 3 7.854 8 8. 1379 Ar + Pic
26 0 7.844 1 8.465 0 Ar + Pic

:Eps: MgS0,+7H,0 LiS: 1i,8S0,°H,0 Ar: K,S0, Db4: LiKSO, Pic: K,S0,*MgSO, *6H,0
208.15 K .
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Fig.5 Predicted dry-salt phase diagram of the quaternary system Li,SO,-K,SO,-MgSO,-H,O at 273. 15 K.
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Prediction of Solubilities for the Salt Lake System Li* K *-Mg’*

-SO;-H,0 at 273. 15 K Using Pitzer Model
ZHOU Hong~yan' ZENG De-wen' HAN Haijun' LI Dong-dong'*
( 1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. University of Chinese Academy of Sciences Beijing 100049,
3. College of Chemistry and Chemical Engineering Central South University Changsha China)

Abstract: Pitzer model was used to simulate the properties of the system Li,SO,XK,S0,-MgSO,-H,0. The
Pitzer binary parameters and mixture parameters for the titled system at 273. 15 K and 298. 15 K were ob-
tained from the reliable experimental osmotic data and solubility data. The solubility isotherms of the titled
three ternary systems were predicted by the Pitzer model and compared with the available experimental
data the agreement is generally good. The solubility isotherms for the quaternary system Li, SO,-XK,SO,-
MgSO,-H,0 were predicted firstly using Pitzer model. Reliable predicted results reduce the burdensome
experimental measurements.
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