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Fig.1 Appartus for dissolution and transformation of

chloropinnoite

1. reaction flask, 2. stirror with liquid sealed,
3. pH electrode, 4. conductance electrode,
5. Mg®" electrode, 6. calomel electrode,

7. CI” electrode
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Table 1 Chemical Compositions of the Midproduct and the Final Product During

Dissolution and Transformation of Chloropinnoite at 30C

chemical composition

analytical resuits mole ratio

sample name . MgO | B,0; (MgCl,| H,0 solid phase
Mg(OH),| Mg0 | B,O, |MgCl,| H,0

(mol | (mol | (mol | (mol
(%) (%) | (%) | (*B) | (%)

TH | ey ey | oD

chloropinnoite 1430 | 24.65 | 16.79 | 4426 | 201 | 201 | 1.00 | 13.94 { 2MgO + 2B,0, +
MgCl, * 14H,0
midproduct 23.02 | 16.05 | 28.60 3188 | 1.00 | 1.00 430 | Mg(OH)+
MgO + B0, « 4H,0
final product | 10.84 | 12.90 | 33.44 4282 | 2.00 | 3.00 14.86 | Mg(OH),+2MgO

3B,0, « 15H,0
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Table 2 Experimental Kinetic Results During Dissolution and Transformation of Chloropinnoite
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2MgO « 3B,0, « 15H,0
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at 30T
solution
physico—chemical
chemical composition
sampling time properties
No. solid phase
/h conduc— | CI™—po
cr! Mg | B,O(OH);’
pH tivity |—tential
(mol « I'")|(mol « I"") [ (mol-1")
/Secm | /—mV
1 0.25 962 | 1.11E=2 | 0.65 0.0738 0.0873 0.0628
2 0.5 9.54 | 1.30E-2 | 0.59 0.1017 0.1172 0.0926
3 0.7 0.1220 0.1360
2:201214
4 1 949 | 1.58E-2 | 0.52 0.1383 0.1486 0.0938
+12104
5 1.5 9.46 1.65E—2 0.50 0.1515 0.1581 0.1012
+Mg(OH),
6 2.5 9.44 1.69E—-2 0.48 0.1564 0.1597
7 4 943 | 1.70E-2 | 0.45 0.1579 0.1601 0.0978
8 7 9.42 | 1.75E-2 | 0.42 0.1632 0.1660 0.1022
12124
9 11 9.41 1.78E-2 | 0.42 0.1630 0.1660 0.1037
+Mg(OH),
10 24 9.41 1.79E-2 | 0.425 0.1641 0.1678 0.1025
+2:2:1:14
n 315 9.43 | 1.80E-2 0.1660 0.1610 0.0940 2:3:15412124
12 38.5 9.53 | 1.77E-2 0.1710 0.1554 0.0847 +Mg(OH),
13 39 0.1709 0.1460 0.0760
14 40 947 | 1.15E-2 0.1710 0.1386 0.0667
| 1s 42 0.1710 0.1265 0.0560 2:3:15
16 46 9.39 | 1.73E-2 0.1710 0.1184 0.0409 +Mg(OH),
17 51.5 9.38 0.1710 0.1178 0.0385
18 12 9.37 1.74E—2 0.1710 0.1181 0.0379
2:2:1:14 2MgO ¢ 2B,0, « MgCl, « 14H,0
1:1:4 MgO « B,0, « 4H,0
2:3%15
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Fig.2 C-t curveand pH—t curve of chloropinnoite during dissolution and transformation at 30C
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Fig.3 TR-spectrography of the solid phases

1. 2MgO - 2B,0, - MgCl, * 14H,0

2. 2MgO - 2B,0, - MgCl, - 14H,0 + MgO * B,0O,; * 4H,0

+ Mg(OH),

3. MgO - B,0, - 4H,0 + Mg(OH),

4. MgO - B,O, * 4H,0+Mg(OH), + 2MgO - 3B,0, + 15H,0
L 5. 2MgO - 3B,0, - 15H,0 + Mg(OH),
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Fig.4 X-ray diffraction of the solid phases

FAM)MM 1. 2MgO - 2B,0, - MgCl, * 14H,0

L TR ROTE I 2. 2MgO - 2B,0, « MgCl, * 14H,0 + MgO - B,0, - 4H,0

” l l ' + Mg(OH),
: 3. MgO - B,0, * 4H,0 + Mg(OH),

4. MgO + B,0, - 4H,0+Mg(OH), + 2MgO - 3B,0, + 15H,0
5. 2MgO - 3B,0, - 15H,0 + Mg(OH),
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CHEMISTRY OF BORATE IN.SALT LAKE BRINE
XV. STUDY ON KINETICS OF DISSOLUTION AND
TRANSFORMATION PROCESS
OF 2MgO - 2B,0, - MgCl, » 14H,0 IN WATER AT 30T

Xia Shuping Liu Zhihong Gao Shiyang
(Qinghai Institute of Salt Lake, Academia Sinica, Xining)

The kinetics of dissolution and transformation process of 2MgO + 2B,0, « MgCl, « 14H,0
in water at 30C has been studied in a multineck flask with a liquid sealed stirrer. During the ex-
periment, the solution samples were taken at different times for chemical analysis and the pH
value, electric conductivitics and the EMF values of chlorine ion in the solutions were decter-
mined respectively. The solid phascs at different stages were separated and identified by chemi-
cal analysis, X—ray powder—diffraction and IR-spectrography.

The kinctic C—t curve and pH—t curve can be clearly divided into five parts: dissolution,
dissolution equilibrium, transformation, crystallization and crystallization equilibrium: The ex-
perimental results showed that 2MgO « 2B,0, « MgCl, « 14H,0O dissolved incongruently in
watcr, it means that during the dissolution of 2MgO + 2B,0, « MgCl, - 14H,0, its constituent,
MgCl, « 6H,0, is removed firstly and the resulting intermediate product, MgO - B,0; « 4H,0
and the hydrolyzed product, Mg(OH),, can be obtained. The final crystallized product is
inderite, 2MgO « 3B,0, * 15H,0. '

The experimental data of the dissolution process and the final crystallization process have
been fitted by the general kinctic equations with the aid of Simplex Optimum Mcthod and
Runge—Kutta Digital Solution of diffcrential equation system, and then , the kinetic equations
of dissolution and crystallization have been obtained. At last, the reaction mechanisms of disso-
lution, transformation and crystallization of 2MgO « 2B,0, « MgCl, - 14H,0 in water at 30T

have been suggested.

Keywords: salt lake brine chloropinnoite dissolution transformation



