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Table 1 The chemical compositions of brine in Xiangli salt mine
ot #E K*/(g:L™")  Na*/(g'L™') Cl /(g'L7") SO;°/ (g:L™') Br '/ (g:L™') Mg/ (mg-L™")
& & 0.398 1 125. 185 156.147 8 38.57 0.157 5 0.4879
T E € /(mg-L™') SP**/(mg-L™') Li*/(mg-L™') Rb*/(mg-L') Cs*/(mg-L™') HCO;/(mg-L™")
& 4.783 1 0.903 4 0.969 0 0.1150 0.458 8 546.27
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Fig. 1 Na® ,K*,Cl™,S0.” phase diagrams and experimental data points
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Fig. 2 The locally enlarged experimental data points
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Table 2 The evaporation data in brine

P e/ (geml™") RIS P LR KK ¢ it A g
1 1.2115 31.23 11 410 2381
2 1.256 9 47.20 10 261 303
3 1.298 6 52.54 9 154 356
4 1.3119 58.36 7941 220
5 1.310 1 64.30 6 676 316
6 1.316 1 75.46 5120 393
7 1.308 7 79.18 3 661 409
8 1.314 8 86.50 2225 347
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ik 2
i B o/ (gomL ") Rk % U R KK B R
9 1.311 3 90. 31 1812 126
10 1.3213 91.94
11 1.318 6 93.28 1 266 93
12 1.339 8 94. 82
13 1.340 3 96.51 557 125
14 1.353 6 98.29
15 1.362 0 99.12 141
16 1.397 1 99.51
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Fig. 3 The relationship curve of mineral percentage and
water loss in solid phase
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Fig. 4 Liquid-phase composition and water loss curve
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Table 3 Liquid phase composition through isothermal evaporation of Xiangli salt brine at 50 °C
W WL, (5 - L) WML (mg - L)
W5 Nat K* - SO2° Br- Li* Mg * Rb* Cs*
LI 147.1067 0.4867 178.3702 76.6399  0.3375  5.4087  1.9612  0.0056  13.8319
[2 157.0099 0.7674 186.8512 67.1731  0.3875  8.0596  3.9399  0.0128  14.158 1
I3 162.2781 0.7017 181.6609 132.1236  0.4050  8.9879  2.9903  0.0536  15.348 5
4 159.1626 0.8379 173.0104 66.0206  0.4500  9.9873  3.6723  0.0831 17.9814
[5 149.9310 0.9273 181.6609 62.8925  0.5250 11.0857 4.3825  0.1101  19.8250
L6 154.7471 1.2075 181.6609 67.996 3 1.3750  14.5047 5.7436  0.2164  21.7233
L7 147.9481 1.8151 190.3114 65.2798 1.750 0 19.4573  8.1024  0.6478  23.0859
I8 152.0666 2.6437 190.3114 69.0665  1.8125 30.2868 11.3300 1.3182  26.394 0
L9 150.5395 3.8897 190.3114 57.7886  2.3750  35.7965 14.4141 1.6825  27.159 3
LI0 153.4411 4.4185 190.3114 71.289 1 2.7500  41.2583  15.828 1 2.1019  28.226 |
LIl 152.4254 52733  190.3114 60.5052  3.2813  48.9398 18.4006 2.7476  30.272 8
L12 159.3683 6.6664 190.3114 75.9814  3.7500 60.5610 24.4133  3.6895  30.9117
L13 150.1887 21.1970 193.7716 64.3742  7.1875 91.9299  40.1958  6.253 1  31.487 3
L14 145.6406 29.6806 181.6609 72.3593  7.5000 149.3141 65.2885 14.1858  37.8952
LIS 146.1249 31.2790 190.3114 68.3256  10.3125 180.3122 69.8409 20.9212 38.1189
LI6 146.876 6 51.5568 193.7716 85.4482  18.1250 221.9542 105.5983 35.1080  38.459 7
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Table 4 Solid phase composition through isothermal evaporation of Xiangli salt brine at 50 °C
[ AH > T4 R %
[ AH "
[éil {44
i Na* cl- 02 K* Li* Br- Mg*  Rb* Cs* \
2
S1 46.9953 53.1106 0.8208 0.0261 0.0002 0.0125 0.0025 0 0 A TR
S2 48.3145 47.3870 6.2780 0.0220 0.0001 0.0125 0.004 1 0 0 AR T
S3 46.7020 40.5247 17.5800 0.0176 0.0001 0.0125 0.0053 0 0 Ve N
4 46.106 5 40.0101 15.6055 0.0127 0.0000 0.0125 0.0053 0 0 FER T
S5 43.2801 35.8281 20.3532 0.0099 0.0000 0.0125 0.0056 0 0 AL T
S6 47.7425 49.4425 8.3316 0.0187 0.0001 0.0125 0.0045 0 0 AR A
S7 46.1054 42.7970 14.106 8 0.001 6 0.0000 0.0125 0.0053 0 0 AL T
S8 46.349 1 41.9243 14.4292 0.0207 0.0002 0.0125 0.003 7 0 0 fEh T
S9 45.3513 31.6037 29.7243 0.0105 0.0000 0.0249 0.0049 0.000 1 0 AL TEE
S10 49.4179 55.1663 1.9260 0.0020 0.0000 0.0249 0.0037 0.0001 0.0001 £k F=6H
S11 45.197 7 38.4292 20.4982 0.0293 0.0002 0.0808 0.0048 0.0001 0.0001 (& 7l
S12 50.2948 55.0824 1.4323 0.0060 0.0000 0.0472 0.0052 0.0002 0.0001 Fh t-6H
S13 45.7924 39.5095 21.0889 0.0964 0.0008 0.0596 0.0050 0.0002 0.0002 fE
S14 46.7613 46.9410 11.2039 0.2092 0.0018 0.2086 0.0014 0.0004 0.0005 A& M
Tidh e
S15 45.5332 39.4676 19.2379 0.4627 0.0044 0.1311 0.0081 0.0005 0.0010 .
B
AEh T
S16 40.6658 43.7736 11.8849 4.4721 0.0458 0.9302 0.0087 0.0015 0.0020 .
R
2501 _ 45 -
b T, 404
% 200, 20 b
Nt 150 {,D 30, =#=Rb*
™~ B 251 Cs*
£ 100+ ¥ 20
S R 5
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= Z 101
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Fig. 5 The concentration of potassium, lithium and mag-

nesium in the evaporation process of brine
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um in the evaporation process of brine
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The Isothermal Evaporation Law of Xiangli Salt Brine at 50 °C

YAN Kai', CAI Xiao-lin>, LI Rui-gin®, WANG Chun-lian’ , LIAO Lei*,YU Xiao-can’
(1. The Academy of Earth Sciences at Yangize University , Wuhan , 430100, China ;2. The Second Geological
Brigade of Hebei Coal Geology Bureau ,Xingtai 054001 , China ;3. The Ministry of Land and Resources
Key Laboratory for Mineralization and Resources Fvaluation ,Institute of Mineral Resources of
Chinese Academy of Geological Sciences ,Beijing , 100037 ,China ; 4. The Academy of
Geophysic and Oil Resources at Yangize University , Wuhan , 430100, China ;
5. China University of Geosciences , Beijing ,100083 , China)

Abstract ; The xiangli salt mine locates in the south rim of jiangling sag, the area of brine and potassium in the

area has reached the industrial grade. Xiang li salt brine samples for the chemical analyses, and the results of

analysis are studied, find out the the elements such as potassium and bromine in bittern enrichment mecha-

nism; The technical route and feasibility suggestions for the comprehensive utilization of brine were put for-

ward. Isothermal evaporation experiments show that the evaporation process, has the stone salting out, loss of

water reached 31.23% , the glauber’ s salt precipitation, since then, rock salt and glauber’s salt precipitati-

on. The analysis of the salt in the whole evaporation process is;the sodium chloride is precipitated firstly, then

the sodium sulphate is precipitated and the potassium sulfate is precipitated at last.

Key words: Jiangling depression; The halogen salt mine in Xiangli; Isothermal evaporation; Law of salting



