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Table 1 Chemical compositions of solid phases
No Composition (% , mass fraction) Mol ratio Formula
MgO B:0s H.O MgO: B:0s: H:O

S1 10. 56 54. 34 35.11 1.00 2.98 7.44 MgO * 3B:0; * 7. 5H.O
Calculation 10. 49 54. 35 35. 16 1.00 3.00 7.50 MgO - 3B:0; * 7. 5H.0

S2 11. 86 40.78 47.36 1.00 1.99 8.93 MgO - 2B:0; * 9H.O
Calculation 11. 80 40.75 47.45 1.00 2.00 9. 00 MgO - 2B:0; * 9H.0
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Fig.1 XRD patterns of solid phases
S1: MgO * 3B:0; * 7. 5H.O

S2: MgO * 2B:0; * 9H:0
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Fig.2 IR spectra of solid phases
S1: MgO * 3B:0s * 7. 5H.O

S2: MgO * 2B20; * 9H.O
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Fig.3 TG and DSC curves of solid phases
S1:MgO * 3B20s * 7. 5H.O; S2: MgO * 2B20; * 9H.O
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Table 2 Chemical composition of MgO * 3B20;-18% MgSO.-H:O supersaturated solution during crystallization
of Mg-borates at 20 C
Liquid phase Solid
No t/h Chemical composition Density pH phase
10%w (MgO) 10°w(MgSOs)  10°w(B20s) [B20s]/mol * L™! kg L™

1 0 0.82 18. 19 5.11 0.925 1. 2609 6. 54 S1
2 44 0.81 18. 28 5.10 0.923 1. 2599 6.55 S1
3 62 0.78 18. 33 5.00 0.903 1. 2588 6.53 S1
4 86 0.75 18. 36 4. 86 0.879 1. 2579 6.55 S2
5 111 0. 74 18. 41 4. 74 0. 855 1. 2563 6.55 S2
6 134 0.71 18. 43 4.58 0.825 1. 2548 6. 64 S2
7 158 0.61 18. 54 3.77 0.676 1. 2487 6. 66 S2
8 182 0. 54 18. 65 3.30 0.591 1. 2448 6. 68 S2
9 206 0.49 18. 88 3.26 0. 582 1. 2437 6. 68 S2
10 230 0.45 18. 94 3.21 0.573 1. 2427 6. 64 S2
11 255 0.38 19. 08 3. 10 0. 552 1. 2420 6. 63 S2
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Crystallization Kinetics of Mg-borates from MgO * 3B>03-18% MgSQO,-H-0O
Supersaturated Solution*

Ma Yu-Tao"? Xia Shu-Ping'  Gao Shi-Yang'?

(' Xi" an Branch, Institute of Salt Lakes, Chinese Academy of Sciences, Xi' an 710043;
* Institute of Applied Chemistry, Shaanxi Normal University, Xi' an 710062,
* College of Chemical Engineering, Qinghai University, Xining ~ 810016)

Abstract  The supersaturated solution of MgO * 3B.03-18% MgSOs4-H,O was prepared and kept in a thermostat
of (20 £0.1) C. The crystallization processes of Mg-borates from the solution have been studied by the kinetic
method . With the aid of simplex optinum method and digital integration as well as runge-kutta digital solution of
differential equation system, the experimental data have been fitted and the kinetic parameters have been evaluated
by computer. The crystallization kinetic equation has been given. There are two solid phases , Macallisterite
(MgO * 3B:0; * 7. 5H.0) was firstly crystallized out from the solution and then hungchaoite (MgO * 2B.Os *
9H.0). The solid phases were identified by IR-spectra, X-ray powder diffraction and TG-DSC thermal analysis.

Keywords: Borate, Supersaturated solution, Crystallization kinetics, Macallisterite, Hungchaoite
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