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Table 1  Solid liquid equilibrium data of the ternary system KCI-RbCI-H,0 at 50 °C
/% 1%
KCl RbCl KCl1 RbCl
1 29.26 0 100 0 KCl1
2 21.74 12. 50 88. 86 11. 14 (K Rb) Cl
3 16. 67 22.72 80. 47 19.53 (K Rb) Cl
4 15.21 27.62 69. 17 29.43 (K Rb) Cl
5 12. 63 31.64 61.02 37.21 (K Rb) Cl
6 10. 55 34.72 47.70 51.87 (K Rb) Cl
7 9.80 37.40 31.84 67.12 (K Rb) Cl
8 8.68 39.05 20.93 76.93 (K Rb) Cl
9 7.06 42.34 10. 61 87.79 (K Rb) Cl
10 0 51.62 0 100 RbCl
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2 50 °C  KCI-CsCl4,0
Table 2 Soliddiquid equilibrium data of the ternary system KCI-CsCl-H,0 at 50 C
/% /%
Kcl CsCl KCl CsCl
1 29.3 0 100 0 KCl
2 22.7 17.5 94. 4 2.0 KCl
3 19.6 23.8 91.6 2.8 KCl
4 15.6 33.6 92.20 3.0 KCl
5 14.5 38.9 90. 4 3.3 KCl1
6 11.4 47.6 92.3 3.5 KCl1
7 10.6 52.8 87.4 9.4 KCl
8 8.1 57.8 88.7 7.7 KCl
9 5.1 64.3 2.7 94.3 KCI + CsCl
10 2.6 65.5 — — KCI + CsCl
11 0 68.6 0 100 CsCl
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Fig.1 The phase diagram of the ternary system KCl-
RbCI-H,0 at 50 C
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Fig.2 The relationship between the ratio of RbCl/KCl

and the percentage content of RbCl in the equilibrium

liquid phase
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Fig.3 The phase diagram of the ternary system KCl-
CsCl-H,0 at 50 C
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Fig.6 The XRD diffraction of the solid-phase for the ternary system KCI-RbCI4,0
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Fig.7 The SEM image of the solid-phase for the ternary system KCI-RbCI-H, 0
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Fig.8 The SEM image of the solid-phase for the temary system KCl-CsCl-H, 0
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9 CsCl
Fig.9 The Micromorphology features of CsCl crystal by SEM
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Fig. 10 The distribution feature of the solid-phase for the ternary system
KC1-CsCl-H, O under the SEM( the part of white is CsCl )
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Phase Diagram and Research for the Ternary
System of KCI-RbCl1/CsCI-H,0 at 50 °C

ZHANG Yong-ming' ** LIU Chengdin' MA Li-chun'
CHEN Li-fang”® CHEN Yongshi' XU Hai-ming' ZHAO Xian-fu'
(1. Institute of Mineral Resources Chinese Academy of Geological Sciences Beijing 100037 China;
2. College of Marine Science and Engineering Tianjin University of Science & Technology
Tianjin 300457 China;3. Tianjin Key Laboratory of Marine Resources and Chemistry Tianjin 300457)

Abstract: Phase equilibria in the ternary systems KCI-RbCl-H, 0O and KCI-CsCl-H,0 at 50 C were stud—
ied by using the isothermal method. The phase diagrams were plotted according to the experimental data.
Studies have shown that the phase diagram of KCI-RbCI-H, O is solid solution type. There’ s no invariant
point one crystallization field of ( K Rb) Cl and one univariant curve. Studies have also shown that the
ratio of RbCl/KCl is positive correlated with the content of RbCl in the liquid phase and there is a linear
between them. But in the solid phase it” s nonlinear. The system of KCI-CsCl-H,O is simple eutectic
type. There’s one invariant point and the compositions of w( KCI) w( CsCl) w( H,0) are 5.1%
64.3% and 30. 6% . The experimental is perfection to the brine date of thermodynamic which contains
rubidium and cesium and it has practical significance for the brine’ s comprehensive utilization with rich
potassium.

Key words: Salt-water system; Potassium chloride; Rubidium chloride; Cesium chloride; Solid solution;

Phase equilibrium

( )

{ »
1993 . « )
94-95 .96-97 .98 -
99 2000 2001 —=2002 .2003  .2004 —2005 2006 —2007  .2008 — 2009
2 . ( » 10971 - 6301683



