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Metastable Phase Equilibria of the Quaternary Reciprocal
System Li*, K*//CO:*, B,O7/-H,0 at 298 K

YAN Shu-Yi* CHEN Ting LIANG Qu YIN Hui-An ZENG Ying
(College of Materials and Chemistry & Chemical Engineering, Chengdu University of Technology, Chengdu 610059)

Abstract: This paper reports experimental data of metastable phase equilibria and the corresponding phase
diagram of the quaternary system Li*, K*//COy~, B;0-H,0, a subsystem of the brine system of Zhabuye Salt
Lake, Tibet at 298 K. The results indicate that this quaternary system is of simple eutecyic-type and no double
salt or solid solution is formed. The isothermal diagram consists of two invariant points, five univariant curves and
four crystallization fields. These fields correspond to K,B,0;-4H,0, K,CO;-3/2H,0,Li,B,0;-5H,0 and Li,COs
salts, respectively. It is found that: (1) under the metastable equilibrium conditions the crystallization species of
K;B,0;-4H,0, K,CO;-3/2H,0, and Li,CO; are the same as those under the stable equilibrium ones; (2) Li,B,0;+
3H,0 found in the stable equilibrium case is replaced by Li,B,0,-5H,0 in the metastable equilibrium conditions,

so does the crystallization region in the phase diagram.
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Table 1 Metastable equilibrium solubilities in the quaternary system Li*,K*//CO;*,B,0+-H,0 at 298 K

Comp. of solution, w(B) / %

Janecke index J(B) [(n(B)/100 mol)] n(Li**)+ n(Ky*)=100 mol

No. Solid phase
w (LY w(K)  w (€O w(BOM) J(Li*) J (K J(CO&) T (BOH) J (H0)
1 0.00 30.42 22.60 1.92 0.00 100.0 96.82 3.18 643 ke+kb
2 0.001 31.08 23.09 1.96 0.014 99.99 96.82 3.18 613 ke+kb
3 0.018 33.43 24.92 2.08 0.30 99.70 96.87 3.13 512 ke+kb
4 0.02 33.74 25.17 2.10 0.34 99.66 96.87 3.13 500 ke+kb+lic
5 0.052 33.80 25.52 1.64 0.86 99.14 97.58 242 497 lictke
6 0.079 31.89 24.45 0.92 1.37 98.63 98.57 1.43 5737 lictke
7 0.09 32.97 25.49 0.52 1.51 98.49 99.22 0.78 5317 lictke
8 0.10 31.93 24.84 0.27 1.79 98.21 99.58 0.42 5727 lictke
9 0.14 30.14 23.75 0.00 2.62 97.38 100.0 0.00 6 457 lict+ke
10 0.41 0.00 0.98 2.07 100.0 0.00 55.04 44.96 18 105 lic+lib
11 0.38 1.89 1.43 4.27 52.94 47.06 46.50 53.50 9 948 lic+lib
12 0.35 2.58 1.62 4.87 43.55 56.45 46.28 53.72 8 611 lic+lib
13 0.32 3.23 1.84 5.24 35.95 64.05 47.68 52.32 7 701 lic+lib
14 0.30 4.60 2.58 5.82 27.02 72.98 53.44 46.56 5979 lic+lib
15 0.29 491 2.75 5.93 25.28 74.72 54.55 45.45 5697 lic+lib+kb
16 0.26 4.72 2.16 6.67 23.60 76.40 45.56 54.44 6 063 lib+kb
17 0.24 4.70 1.79 7.33 22.06 77.94 38.75 61.25 6 199 lib+kb
18 0.23 4.64 1.65 7.50 21.73 78.27 36.23 63.77 6 306 lib+kb
19 0.22 4.52 1.45 7.68 21.59 78.41 32.90 67.10 6 494 lib+kb
20 0.21 4.31 1.02 8.26 21.60 78.40 24.28 75.72 6 815 lib+kb
21 0.18 3.69 0.00 9.38 21.56 78.44 0.00 100.00 7 984 kb+lib
22 0.08 17.47 12.21 3.98 2.52 97.49 88.81 11.19 1 607 kb+lic
23 0.12 12.45 8.25 4.71 5.15 94.85 81.92 18.08 2 465 kb+lic
24 0.22 6.44 3.67 5.74 16.15 83.85 62.32 37.68 4 751 kb+lic

lic: Li,COy; ke: K,CO5+1.5H,0;5 lib: Li,B4O;+ 5H,0; kb: K;B,0;-4H,0, w(B): mass fraction of B.
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