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1 Introduction

Many variable temperature chemical models were
developed to predict mineral solubility in the natural waters
(Na*, K*, Ca*", Mg*"//CI', SO4* — H,0) in the temperature
range below 298.15 K (to near 213.15 K) and (Na*, K,
Ca2+//C1', SO - H,0) and calcium acid-base system (H',
Na‘, K', Ca’"//OH", CI, HSO4, SO — H,O ) within
273.15 ~ 473.15 K to high solution concentration.

In this paper, The variable temperature chemical model
of salt-water system containing lithium was constructed.
The Pitzer salt parameters of LiCl and Li,SO, at different
temperatures were gained by fitting osmotic coefficients of
two aqueous binary systems. The mixed Pitzer parameters
0Lk and W1i k. sos Were obtained through fitting solubilities
of the ternary systems (LiCl + KCI + H,0) and (Li,SO,4 +
K,S0O,4 + H,0) in the temperature range 273.15 ~373.15K
according to available salt parameters. Furthermore, the
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Fig. 1. The calculated phase diagram of the system (Li,SO,
+ K,SO,4 + H,0) from 273.15 K to 423.15 K
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equilibrium dissolution constants of solid phases
Li,SO4H,O and Li,SO4K,SO,; were calculated with
solubilities of the systems (Li,SO4~H,0) and (Li,SO4 +
K>S0, + H,0) at different temperatures.

The stable phase diagram of the aqueous ternary system
(Li,SO4 + K,SO4 + H,0) in the temperature range 273.15 ~
373.15 K was predicted on the basis of Pitzer theory and
variable temperature chemical model. The results were
shown in Figure 1. The predictive and experimental phase
equilibria are compared as shown in Figure 2(a-d). In
Figure 2(a-d), the calculated phase diagrams using Pitzer
model agree well with experimental phase diagrams of this
system.

2 Conclusion

The variable temperature chemical model can be used to
obtain reliable Pitzer parameters containing lithium and the
equilibrium solubility of complex brine containing lithium
can be accurately predicted by using Pitzer ion-interaction
model in broader temperature range from 243.15 to
423.15K.

Key words: solubility prediction, lithium salt, Pitzer
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Fig. 2. The comparison between calculated and experimental phase diagrams of the system (Li,SO4 + K,SO4 +

H,0) at different temperatures
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