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Table 1 Equilibrium Solubilities of the Quaternary Reciprocal System at 298K

composition of Solution/ (wt% )
B4O+*~

2
2.1
No.
Na* K~
7.87 0. 000
4 10. 1 2.300
5 9.50 3.930
8 8.90 6.790
9 6.01 4.930
12 2.14 4. 800
15 1.14 4.360
16 8.27 8.210
19 6.34 15.77
21 4.27  19.31
22 3,12 23.67
23 2.80 26.42
25 2.01 25.43
26 1.56  26.39
27 3.31  25.06
29 3.27 24.74
30 2.53  28.68
33 1.65 26.32
34 0.00  30.30
37 0.350 29.57
40 0.920 28.15
44 1.53  26.43

Note: NaC: Na ,COs-

n(A):
1

COs*~

12.
14.
14.
15.
10.
4.
. 000
. 65
.32
.37
.44
.18
.30
.61
.56
. 86
.32
.85
.55
.35
15
21.

99
08
43
47
39
570

68

2.
.43

_
N

—_

wowoew

e e == R S I N )

08

54
52
20
94
5

85
73
63
10
93
17
77
00
02
00
30
83

.07

68

.57

H.0

77.
71.
69.
65.
75.
83.
81.
64.
55.
54.
49.
45.
49.
48.
48.
48.
43.
48.
45.
45.
47.
48.

10H>0, NaB: Na,B40--

06
05
60
32
47
55
98
06
84
42
67
67
09
67
07
11
47
53
32
66
10
79

10H,0, KC: K2COs-
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. 980

the amount of substance A in 100mol dry salt.
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A Study on the Phase Equilibrium of the Quaternary System
Na*, K*//COs*", B0~ -H:0 at 298K

ZENG Ying YIN Hui-An TANG Ming-Lin
( Department of Applied Chemistry, Chengdu University of Technology, Chengdu 610059)

Zabuye saline lake, Tibet, China, is unrivalled in the world for its high concentration of
chloride, sulfate, carbonate and borate of lithium, sodium and potassium. The composition of the
brine can be regarded as 7-component system Li*, Na*, K* //Cl7, S04, CO2~, BsO2 -H,0. As a
part of study on the phase equilibrium of the 7-component system, the equilibrium solubility and
phase diagram of Na*, K*//CO:?~, B40;* -H,O quaternary reciprocal system at 298K were studied
by isothermal method. The isothermal solubility of this quaternary system consists of five crystal-
lization fields (Na:BsO;- 10H:0, KzB:07+ 4H,0, Na,CO;* 10H,0, K,COs- 3/2H.0 and Na.COs-
K>CO;+ H:0), seven univariant curves and three invariant points(two of them are incongruent points
and another is congruent). A new kind of complex salt-Na,COs- K>COs;+ H,O is found in the Na*,
K*//COs*~, B4O; -H,O quaternary system, and this complex salt also exists in the others quater-
nary or higher-component systems which contain the Na*, K* // COs*~-H.0 ternary system.

Keywords: quaternary system solubility determination isothermal method



