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%,1993). LiCl-1i,SO,~H,O (E i B %, 1993bs Yao er al, 1995) f1 LiCI-KCI-H,O (#k #
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Tab.l  Major 1on composiuon and ion activity coefficients of the Yiliping Salt Lake brine at 25C

Ha TG B (o) m(mol/kgH:0) m /m 1/ 1 ¥
Li” 00247 0.049 | 0.004 0 0.003 1 2.6530
Na’ 691 41531 0.3410 0.258 1 0.8977
K 0.92 0.324 6 0.026 7 0.0202 0.3733
Mg™ 1.95 1.106 9 0.090 9 0.2752 1.726 2
cr 1631 6.3472 0.521 2 0.394 5 1.645 8
SO7 137 0.196 8 0.0162 0.048 9 0.027 8
HE 0.0352
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Fig.1 Relauonships between osmotic coefficients (@) and ionic strengths (/) (a), and relationships
between vapor pressures () and ionic strengths (/) (b), for the Yiliping Salt Lake brine at 25C
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Tab.2  Osmotic coefficients, activities of water and vapor pressures of the Yiliping Salt Lake brne system at 25C

B BERY KIEE Puo
(mol/kgtt0) (mol/kgH.0) (Pa)
1.0 09194 09752 3090.2
2.0 0.974 0 0.948 3 3004.7
3.0 1.042 5 09183 2909.8
4.0 1.1197 0.8850 28045
5.0 1.2030 0.848 7 2 688.9
6.0 1.2909 0.809 6 2565.4
0 1.3822 0.768 | 24340
8.0 1.476 2 0.7247 22963
S04 1.480 4 0.7227 22899
9.0 1.572 4 0.679 8 21538
100 1.670 § 0.634 1 20089
1o 1.770 2 0.588 0 1863.3
12.0 1.8714 0.5420 1717.6
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Tab.3 Standard-state chemical potentials of aqueous species and solid phases and equilibrium constants at 25C

1 bRAUEIL 2 BT &R
C—u}/ RTY [-AG® /RT(nK)]

H.0 95.663 5
ar 52.955
SO, 300.386
Na’ 105.651
Li¥ 118.044”
K’ 113.957
Mg 183.468
NaCl 154.99 3616
Na;SO« + 10H;0 1471.15 —2.827
Kl 164.840 2072
K504 532.39 —4.09
MgCl; * 6H:0 853.10 10.259
MgSO: * 7TH:0 1157.83 43315
MgSOs * 6H:0 1061.60 ~3.765
K:Mg(SO04); * 6H:0 1 596.10 -9.965
KMgCls * 6H;0 1020.30 9.971
KCI » MgSOs * 3H:0 938.20 04435
LiCl + H;0 255.2" 11.462 5
LizSOs * H:0 631914 6" 0.2229
LizSOs + K2SOs 1071.818" —7.044

1) Harvie et al, 1984; Pabalan er al, 1991; 2) Pabalan et al/, 1991; 3) Robert 1981; 4) Li et al, 1995

4 RA—EFEHK Li-Na-K-Mg-C-SO,-H,0 k& 25CH}
AR EFFMFE (7 = 8.044 4mol / kgH,0)
Tab.4 Activity products and saturation degrees of the salts from the natural Yiliping Salt Lake brine system,
characterised by a Li-Na-K-Mg—CI-SO,-H,0 composition, at 25C (1= 8.044 4mol / kgH 0)

Ha Ink’ In(K' /K)
LiCl * H:O 0.016 82 ~11.4793
Li2SOs * HO —-9.611 24 —-9.8342
NaCl 3.662 21 0.046 2
Na:SOs * 10H:0 -5.82582 —-2.998 8
KCl 0.235 83 ~1.8362
K804 -9.430 72 ~5.340 7
MgClz * 6H0 3.39122 —6.867 8
MgSO; * 6H0 —-6.51116 —2.746 2
MgSO: + TH:0 —6.83595 ~2.504 5
LizSOs * K2SOs —-18.71718 —-116732
KzMg(SO4): * 6H0 —15.941 88 ~5.9769
KMgCls * 6H:0 3.627 05 ~6.344 0

KCl - MgSOs * 3H0 —-5.300 98 ~4.8575
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Fig.2 Relationships between saturation degrees of the salts [In(K'/ K)] and ionic
strengths (/) for the Yiliping Salt Lake brine systems at 25C
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PREDICTION OF OSMOTIC AND ACTIVITY COEFFICIENTS AND
SATURATION DEGREES OF A SALT LAKE BRINE YILIPING,
QINGHATI Li-Na-K-Mg-CI-SO-H,0 SYSTEM AT 25T

YAO Yan, SONG Peng-sheng, ZHANG Xie

(Institute of Salt Lakes, the Chinese Academy of Sciences, Xi'an, 710043)

Abstract The Pitzer ion interaction model is extended for a natural salt lake brine with high Li
concentrations: a Li-Na-K-Mg-Cl-SO,~H,O system at 25C. The model parameters, resulting from
our previous studies on the osmotic and activity coefficients for a number of subsystems containing
litium at 25C in 1990— 1997, together with those in literatures, were obtained. The dissolution
equilibrium constants were evaluated. The activity coefficients of ions and salts, osmotic coefficients,
activities of water. vapor pressures and saturation degrees in the interstitial brine of the Qinghai
Yiliping salt lake were calculated using the model, relationships between these thermodynamic
properties and the change in ionic strengths were established. The crystallization sequences of salts
from the brine during the brine evaporation was analyzed on the basis of the correlation of total
ionic strengths with saturation degrees of different salts ( Fln( XK' / K)). The results indicate that the
mineral which precipitates out naturally from the Yiliping brine is halite at 25C, which is in
agreement with the observation on the field. The prediction of the thermodynamic properties of the
brine using the parameterized Pitzer model is satisfactory. These studies are important in the
establishment of chemical models for salt lakes, the development of solution chemistry and
geochemistry, and the comprehensive utilization of salt lake resources.
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