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Tablel Chemical Compositions of MgO-2B,0,-MgCl1.-H,O Solution during Crystallization of Mg-Borates at 20T
s time liquid phase ,
'g. density composition phase diagram index | results by calculation
pH - y solid phase
C; | Cop” |Cue® | B:Os | MgCl:| MgO | Cicmd | Crcmd
= (day)| kg/L gzol; mol | mol- . o mol- | mol: | error
m dm dm %) | ¢ (%) | dm dm™
0 0 |1.380 | 4.36 | 1.730 |9.514 | 5.204
1 57 {1.380 | 4.42 |[1.718 |[9.584 [5.209 | 14.1 { 79.0 6.9 | 1.716 ~0.17 M0-3B,0,-7H,0
2 65 |1,379 4.48 |1.658 |9.638 |5.210 | 13.7 | 79.8 6.5 | 1.661 0.18 ’
3 67 | 1.378 1.606 | 9.614 | 5.208 13.4 |- 79.9 6.7 | 1.610 0.5 ”
4 1 69 | 1367 1.523 | 9.648 { 5.213 12.7 | 80.8 6.5 | 1.524 0.07 of
5 71 | 1.375 1.409 | 9.692 |5.220 | 11.9 | s81.8 6.3 | 1.403 —-0.43 v
6 73 {1.372 4.58 1.263 | 9,764 | 5.212 10.8 83.5 5.7 1,263 0.00 v
7 75 |1.370 1.146 |9.802 | 5.220 9.9 | 84.6 5.5 |1.136 ~0.85 ’
8 77 | 1.369 4.66 | 1.043 | 9.816 | 5.207 9.1 85.7 5.2 | 1.043 0.00 ’
9 79 | 1.367 0.9814 | 9.850 | 5.224 8.6 | 86.2 5.2 | 0.9860 0.47 ’
10 | 8 [1.367 | 4-78 |0.9490 | 9,836 |5.215 8.3 | 86.4 5.3 | 0.9543 0.56 ’
11 83 | 1.366 0.9289 | 9.842 | 5.210 8.2 86.7 5.1 | 0.9377 0.95 ’
12 | 85 |1.365 | 4-84 | 0.9300 | 9.816 | S5.205 8.2 | 86.6 5.2 | 0.9293 ~0.08 r
13 87 {1.364 0.9305 | 9.784 | 5-207 8.2 | B6.2 5.¢ | 0.9251 —0.58 ’
14 91 1| 1.364 4.84 | 0.9201 ) 9.756 | 5.184 8.1 | 8g6.4 5.5 | 0.9220 0.21 ’
15 95 | 1.363 0.9185 | 9.736 | 5.187 8.1 | 86.2 5.7 |0.9212 | 0.9193 | ¢ 08 |2MgO:2B,0,-MCl;-14H,0
16 | 99 [1.363 | 4-89 [o.9080 | 9.736 | 5.171 8.1 | 86.5 5.4 |0.9211 {0.9144 | o.71 v
17 1103 | 1.364 0.9056 | 9.742 | 5.163 8.1 86.7 5.5 |0 0.9069 | 0.14 ’
18 | 107 {1.363 | 4-88 |o0.8980 | 9.730 | 5.173 8.0 | 86.5 5.5 0.8955 (~0.28 ’
19 [ 111 | 1.363 0.8840 | 9.758 | 5.189 7.8 | 86.7 5.5 0.8787 [-0.60 ’
20 |115 j1.362 | 4-83 | 0.8680(9.736 | 5-251 7.6 | 85.6 6.7 0.8545 |—1.55 ’
21 | 119 | 1.361 0.8310 | 9.748 | 5.158 7.5 87.4 5.1 0.8213 |—1.16 4
22 123 {1.358 4.72 | 0.7752 | 9.758 | 5.200 6.9 | 87.4 5.7 0.7785 | 0.43 ’
23 {127 |1.358 0.7100 | 9.792 | 5.119 6.5 89.4 4.1 0.7275 | 2.46 r
24 |131 |1.353 | 4.53 | 0.6486 | 9.694 | 5.031 6.1 | 90.5 3.4 0.6721 | 3.62 ’
25 | 135 | 1.351 0.6098 | 9.800 | 5.082 5.6 81.0 3.4 0.6176 | 1.28 ’
26 | 139 |1.349 | 4.40 | 0.5718 | 9.810 | 5.064 5.3 | 9L.7 3.0 0.5691 |—0.47 v
27 | 147 [1.348 | 4.32 | 0.5200 | 9.822 | 5.034 4.9 | 92.8 2.3 0.4996 |- 3.92 .
28 151 |1.347 0.5002 | 9.806 | 5.040 | 4.7 | 92.7 2.6 v 0.4782 |-4.40 ’
29 | 155 {1.347 4.32 | 0.4858 | 9.880 | 5.022 4.6 93.8 1.6 0.4634 |—4.61 ’
30 | 171 | 1.347 0.4392 | 9.858 | 5.013 4.2 94,2 1.6 0.4401 | 0.20 d
31 {180 | 1.344 0.4226 | 9.782 | 4.994 4.1 94.0 1.9 0.4370 | 3.41 ’
32 1187 | 1.343 0.4130 | 9.812 | 4.991 4.0 94.4 1.6 0.4361 | 5.36 ’
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Fig.1 Path of Mg-borates crysiallized out from Mg0O-2B,0,-MgCl1,-H,0
solution at 20T
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Table 2 Chemical Composition of Solid Phases Crystallized Out
from Mg0O-2B,0;-MgCl1,-H,0O Solution at 20%C

chemical composition of liquid phase

sample percentage(wt.) mol ratio solid phase
. B;O; MEO;MECIz H.O ‘ BIOJ MEOIMECIz H.O
(%) (%), (%Y ' (%) (M)‘(M)|(M)'(M)‘
e o f " MeO
- 5 ' I . g0-3B.0;-
S-1 } 54.43 ;10.67 | 34.90 ‘ 2.95 1.00 1 7.31 : 7H. O 3

i | ' . : \ {
S-2 24.91 ;13.91 ., 16.41 44.78 2.08 | 2,00, 1.00 ; 14.44 ! 2Mg0.2B,0;-
; ‘ i + MgCl,-14H,0
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Fig. 2 Cp—t kinetic curve of Mg-borates crystallized out from
Mg0-:2B,0,-MgCl1,~-H,0 solution at 20T
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Fig.3 Change of pH-value in solution during crystallization of Mg-borate
from MgO-2 B,0,-MgCl1,-H,O solution at 20T
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CHEMISTRY OF BORATE IN SALT LAKE

X. STUDY ON KINETICS OF Mg-BORATE CRYSTALLIZED OUT
FROM MgO-2B,0,-MgCl,-H,0 SOLUTION

Gao Shiyang Li Qixin Xia Shuping

( Institute of Salt Lake, Academia Sinica, Xining)

The high MgCl,-concentration solution containing 5.67% MgO-2B,0,
is prepared and set at 20°C, The hydrated Mg-borate crystallized out
from the solution at the first period is MgO-3B,0,;-7H,0 and then 2MgO-
2B,0,-MgCl,-14H,0 later, The Cg-t kinetic curve can clearly be divided
into two parts, the first part corresponds to the kinetic curve of MgO.
3B,0,-7H,0 and the second part is the kinetic curve of 2Mg0O-2B,0, -
MgCl,-14H,0, :

The kinetic equation of the crystallization reactions of the two hy -
drated Mg-borates was derived and its parameters were calculated by
fitting the experimental data, and then the apparent rate consiant of
reactions with different order is given, According to the form of borates
existing in high boron solution, there may exist polyborate ions, such as
B.O(OH);%, B;0s(OH)7? and B,O,(OH)?? etc., in MgO-2B,0,;-MgCl,-
H,O solution with high ionic strength, The mechanism of crystallization
reactions of the two hydrated Mg-borates have been discussed, It has
further been supported by the results of pH value in solution determined

during crystallization,

Keywords  borate  crystallization kinetics



