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Table 2 Experimental results of phase equilibria in the ternary system LiCl - Li,SO, — H,O at 333. 15 K

Composition of liquid phase

Composition of wet residue

. 100 - w(B) 100 » w(B) Equilibrium
solids
LiCl 1i,S0, LiCl 1i,S0,

1,A 49.5 0. 00 - - LiCl - H,0

2 49.5 0.014 9 - - LiCl - H,0

3.E 49.3 0. 066 5 68.9 3.09 LiCl + H,0 +Li,S0, + H,0
4 48.6 0.067 9 1i,80, - H,0

5 31.3 0. 169 6.12 69. 1 1i,S0, - H,0

6 18.5 2.17 4.11 68.6 Li,S0, - H,0

7 14.3 5.38 3.23 70.0 1i,S0, - H,0

8 11.5 7.44 Li,S0, + H,0

9 9.30 10.5 1.94 69.7 1i,S0, + H,0

10 9.01 10.9 - - Li,S0, -+ H,0
11,B 0. 00 24.7 - - 1i,80, - H,0

100+ w(li,S0,)

u (LiCl) =0.005,u, (Li,S0,) =0.005;u(T) =0.02 K,u(p) =0.002 MPa,

oS0,

C
80 4

@ equilibrium liquid phase composition

A wetresidue composition
— solubility is otherm curve
.. wetresidueline

1i,S0,

N
i

100+ w(li,80,)

100 w(LiCl)
(b)

B 1 =JofR# LiCl - Li,S0, - H,0 7 333. 15 K W AAAIE] (a) L2 JriaB il 8 (b)
Fig. 1 Equilibrium phase diagram of the ternary system LiCl — Li,SO, — H,0 at 333. 15 K
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Fig.2 Comparison of the experimental phase diagrams of the(LiCl + Li,SO, + H,0) system at different temperatures
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Table 3 Experimental results of phase equilibria in the ternary system Li, SO, — Na,SO, — H,0 at 333. 15 K

Composition of liquid phase

Composition of wet residue

No. 100 - w(B) 100 - w(B) Equilibrium
solids
Li,S0, Na, SO, Li, SO, Na, SO,
1,B 24.7 0.00 - - Li, S0, - H,0
2 23.9 2.97 69. 4 0.970 Li,S0, - H,0
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Composition of liquid phase Composition of wet residue
“ 100 - w(B) 100 - w(B) Fquilibrium
1,50, Na, S0, 14,50, Na, SO0, solids
3 23.2 5.35 75.3 1.2 14,0, + H,0
4 2.4 7.95 67.9 2.6 14,80, - H,0
5 Fl 21.0 10.7 - - 14,50, - H,0 + 14,50, - Na,S0,
6 20.2 1.5 41.0 49.8 14,50, - Na,SO,
7 16.5 15.3 36.6 45.4 14,50, - Na,SO,
8 12.7 20.9 - - 14,50, * Na,S0,
9 1.4 23.0 34.2 47.6 14,80, + Na,S0,
10,12 9.8 25.7 _ - 14,80, + Na,SO, + Na, SO,
1 8.39 26.8 - - Na, SO,
12 4.25 28.9 0. 46 93.4 Na, SO,
13 2.3 30.5 - _ Na, SO,
14,C 0.00 31.2 - _ Na, SO,

u,(1i,80,) =0.005,u,(Na,SO,) =0.005,u(T) =0.02 K,u(p) =0.002 MPa

Na SO,
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Fig. 3 Equilibrium phase diagram of the ternary system Li, SO, — Na,SO, — H,0 at 333. 15 K
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Fig. 4 Comparison of the experimental phase diagrams of theli,SO, — Na,SO, — H,O system at different temperatures
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Phase Equilibria of LiCl - Li,SO, - H,0 and Li,SO, - Na,SO, - H,O
Ternary Systems at 333. 15 K

ZHANG Yong-ming'>* ,ZHANG Zhi-hong'*,CUI Rui-zhi'* , LI Wu'”’
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,
Qinghai Institute of Salt Lakes , Chinese Academy of Sciences ,Xining ,810008 , China ;
2. Key Laboratory of Salt Lake Resources Chemistry of Qinghai Province ,Xining ,810008 , China ;
3. University of Chinese Academy of Sciences , Beijing ,100049 , China )

Abstract : The phase equilibrium relations of LiCl - Li,SO, — H,O and Li,SO, — Na,SO, — H, O ternary systems
at 333. 15 K were studied by isothermal solution equilibrium method. The solubility of the equilibrium solutions
of LiCl - Li,SO, — H,0 and Li,SO, — Na,SO, — H, O ternary systems at 333. 15 K were measured. The phase
diagrams of the two ternary systems were drawn according to the solubility data. It is found that in the ternary
system LiCl — Li,SO, — H, 0, the phase diagram consists of two univariant curves,one invariant point and two
crystal regions. The equilibrium solid phase is LiCl + H,0 and Li,SO, + H,0. In the ternary system Li, SO, —
Na, SO, - H,0,the phase diagram consists of two invariant points,three univariant curves and three crystalliza-
tion regions. The equilibrium solid phases are Li,SO, + Na,SO,,Li,SO, + H,0 and Na,SO,.

Key words:Salt lake brine ; Phase equilibrium ; Phase diagram ; Lithium

(k&% 11 1)

samples obtained from Qarhan solar pond and KCI factory. Inspirited by above fundamental knowledge ,we de-
signed a flow sheet for concentrating rubidium from the KCl produced using Qarhan salt lake brine and per-
formed laboratory and bench-scale experimental studies. Finally ,we obtained a concentrated brine with rubidi-
um 400 mg/L,in which the mass ratios of Mg/Rb and K/Rb have been significantly decreased compared with
any other flows of solar pond and KCI factory. Rubidium can be extracted from the concentrated brine by com-
bining the :-BAMBP extraction process known well by us. The rough cost for the production of 1 kg RbCl is a-
bout 2090 RMB.

Key words ; Qarhan salt lake ; Brine ; Rubidium ; Concentration ; Extraction



