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Analysis of Abnormal Phenomena in High Magnesium
Boron Containing Salt Brine System

WU Zhi-Ming™' CUI Xiang-Mei* ZHENG Mian-Ping'
("MLR Key Laboratory of Saline Lake Resources and Environments, Institute of Mineral Resources, CAGS, Beijing 100037, China)
(*Department of Salt Lake, School of Chemical Engineering, Qinghai University, Xining 810016, China)

Abstract: Such phenomena as “supersaturated solubility”, “salt formation by dilution” and “solubility increase
of homonymy ion” exist in high magnesium boron containing salt brine system. Our research indicates that the
magnesium chloride solution is neutral with medium or low concentration. It shows acidic property with high
concentration and the pH value is lower than 4.5 when saturated. But many types of magnesium borate minerals
are alkaline ones with pH value higher than 8.0. We know in general acid and base could hardly co-exist in an
aqueous solution, but magnesium borate and magnesium chloride in high magnesium boron containing salt brine
system do owing to the possession of the homonymy ion. The above mentioned abnormal phenomena can be
satisfactorily interpreted with special acidity change of magnesium chloride solution and some related phase

chemistry data.
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Table 1 Solubility and the related pH value of

system MgB,0,-MgSO,-H,0 at 25 °C"

No. Wygp,0, | Wt% Wyso, | Wt% pH value
1 0.64 0.00 9.00
2 0.70 2.94 8.85
3 0.77 4.93 8.25
4 0.79 5.97 8.46
5 0.84 7.35 8.08
6 0.89 9.60 8.00
7 0.94 11.70 7.98
8 0.98 13.81 7.84
9 1.01 16.86 7.68

10 1.02 17.18 7.62

11 1.03 19.85 7.25

12 1.03 21.88 7.08

13 1.03 23.82 7.16

14 1.03 25.85 7.06

15 1.02 26.53 6.68

16 0.00 26.78 6.08
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Table 2 Solubility of system MgB,0,-MgCl,-H,O

at 25 °C¥®
No. Wys,0, | W% Wy, | W%
1 0.637 0.00
2 0.600 3.20
3 0.614 4.70
4 0.634 593
5 0.657 8.41
6 0.660 10.31
7 0.690 14.87
8 0.740 19.42
9 0.820 21.75
10 1.040 25.37
11 1.750 28.80
12 2.823 30.00
13 3.140 30.30
14 4.670 31.85
15 6.010 33.17
16 3.074 34.62
17 2473 34.64
18 0.173 35.62
19 0.000 35.64
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