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Table 1 Chemical Composition of Solid Phases

tomposition mol ratio
No. MgO B20; H20 MgO: B:0s: H:0 formula
/wt%  /wt%  /w% /m /m / m
S1 10.65 53.21 36.58 1.00 2.89 7.69 MgO - 3B:0; - 7. 5H.0
S2 11.90 41.37 46.73 1.00 2.03 8.87 MgO - 2B:0s - 9H:0
S3 10.53 53.76 35.71 1.00 2.95 7.58 MgO - 3B:0s - 7. 5H:0
S4 11.60 42,22 48.18 1.00 2.00 9.28 MgO - 2B:0; - 9H:0

2.2 GRMAE
2.2.1 HEHNEHL
MgO * 2B,03-18% MgCL-H.0 i3 # FI 7% M 7E 20°C #1 OC &R T M4 Rh /1 ¥ LB 55 R 5
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Fig. 1 XRD patterns of solid phase Fig. 2 FT-IR spectrum of solid phase
S1 and S3: MgO - 3B;0s « 7. 5H.0 S1 and S3: MgO * 3B:0; - 7. SH:0
S2 and S4: MgO * 2B:0s * 9H.0 S2 and S4: MgO * 2B:0; - 9H.0
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Fig.3 TG, DTG and DSC curves of solid phase
a: Solid sample S1 and S3
- b: Solid sample S2 and $4
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Table 2 Chemical Composition of MgO * 2B,0;-18 % MgCl;-H.O Supersaturated

Solution During Crystallization of Mg-borate at 20°C and 0°C

8% MgCl,, 20°C

temp. No. time liquid phase composition . solid
density/(kg - L™')  pH
/C /duy MgO/wt% MgCla/wt% B:03/wt% B:05/(mol - L") phase
20 1 0 1.01 17.85 3.56 0.616 1. 2053 6.71
2 19 1.00 17. 84 3.55 0.614 1. 2046 6.70 St
3 24 1.02 17.77 3.54 0.613 1. 2052 6.61 S1
4 26 1.03 17.82 3.50 0. 606 1. 2055 6. 60 S1
5 30 0.98 17.78 3.49 0. 604 1.2052 6. 58 S1
6 33 0.95 17. 81 3.46 0.599 1.2049 6.58 S1
7 37 1.02 17.85 3.4 0. 595 1. 2045 6.56 S1
8 40 0.97 17. 86 3.40 0.588 1. 2041 6.58 S2
9 43 0. 96 17.89 3.34 0.577 1.2032 6.58 S2
10 46 0.93 17.93 3.27 0. 565 1. 2027 6.58 S2
11 49 1. 00 17.97 3.20 0.552 1.2017 6.56 S2
12 54 0.90 18.12 3.08 0.531 1. 2000 6. 54 S2
13 60 0.84 18.16 2.84 0. 489 1.1979 6.54 S2
14 63 0.82 18.23 2.72 0.468 1.1970 6.52 S2
15 68 0.95 18.36 2.51 0. 431 1. 1948 6.50 S2
16 74 0.67 18.47 2.29 0.392 1.1924 6.50 S2
17 81 0.62 18.48 2.04 0.349 1.1898 6.44 S2
18 88 0.58 18. 60 1.82 0.311 1. 1885 6. 46 S2
19 95 0.48 18.72 1.59 0. 271 1. 1858 6.38 S2
20 103 0.45 18. 83 1.37 0.233 1. 1833 6.34 S2
21 109 0.44 18.92 1.19 0. 202 1.1821 6.35 S2
22 116 0.41 18.96 1.02 0.173 1. 1800 6.30 S2
23 123 0.33 19.02 0.87 0. 147 1. 1788 6.24 S2
24 132 0.33 19.04 0.80 0.135 1. 1785 6.25 S2
25 137 0.31 19.03 0.78 0.132 1.1784 6.25 S2
26 144 0.29 19.09 0.74 0.125 1.1773 6.25 S2
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Table 2 (Continued)

lemp. No. time liquid phase composition . R solid
density / (kg = L™') pH
/C /day MgO/wt% MgCla/wt% B203/wt% B20s/(mol + L") phase
0 1 0 1.01 17.90 3.46 0. 601 1. 2100 6.55
2 9 0.99 17. 89 3.48 0. 605 1. 2096 6.55 S3
3 13 1.00 17.89 3.48 0. 604 1. 2088 6.52 S3
4 15 0.98 17.90 3.45 0. 599 1. 2085 6.50 S3
5 18 1.01 17. 86 3.45 0. 597 1.2054 6.00 S3
6 21.2 1.02 17. 89 3.45 0.597 1. 2051 6.38 S3
7 24 1.01 17.88 3.45 0. 597 1.2051 6.38 S3
8 27 1.02 17.88 3.45 0. 597 1. 2050 6.40 S3
9 29 1.00 17. 89 3.44 0.595 1. 2050 6.39 S3
10 32 1.00 17.91 3.40 0.588 1.2048 6.36 S3
11 35 1.01 17.92 3.39 0.587 1. 2046 6.34 S4
12 38 0.99 17.90 3.37 0.583 1. 2044 6.33 S4
13 41 0.98 17.93 3.32 0.574 1. 2041 6.32 S4
14 46 0.96 17.94 3.15 0. 544 1. 2026 6.32 S4
i5 48 0.87 18.10 2.85 0.491 1. 1995 6.32 S4
16 49 0.74 18.34 2.50 0.429 1. 1959 6.28 S4
17 50 0.54 18. 65 1.74 0.297 1. 1882 6. 26 S4
18 51 0.42 18.98 1.05 . 0.178 1. 1813 6.28 S4
19 52 0.36 19. 02 1.00 0. 169 1. 1809 6.27 S4
20 55 0.34 19.07 0.93 0.158 1. 1803 6.26 S4
21 59 0.32 19. 06 0.88 0. 149 1. 1796 6.28 S4
22 63 0.32 19. 08 0.83 0. 141 1.1793 6.28 S4
23 69 0.25 19.18 0.78 0.132 1. 1783 6.27 S4
24 76 0.25 19.20 0.73 0.124 1.1782 6.26 S4
25 80 0.24 19. 17 0.69 0. 117 1.1780 6.27 S4
26 86 0.24 19.21 0. 66 0.112 1. 1774 6.28 S4
27 97 0.22 19.18 0. 64 0. 108 1.1770 6.27 S4
—de/dt=0.0717(0. 6074 - ¢)**(c-0.1060) (20C)

—dc/dt=0.5784(0. 5884 — ¢)**( ¢ -0.3706)"* (0C)

HEZREZY, ERMEAMNERIEZZRRERAE R,
2.3 WiEgEhpI& R

TEB YR MgClL, KIBW T, Mg EBBKAENAMEKEH, FHEM Mg(H.0)CL K
FUO 7E H;BO; ¥ E B &6, B(OH). Al i — H AR A R A EARE T, Ingri X5
BHMERPBEFHFERRNH#THR, GREYW, YaBRAKERR, MREREN, 5T
BERWMERAET, BBEAREREMBREREHN, ZTERAURBEAKAR T, 3
MgO: 2B.,0; I tLHI R, MgCl dEARR, FBBEBFFEARMWELHARE T, tTH AR
SR, WE 4 TR RE LR 1 ATUEH, MgO - 2B.0;-32% MgCL-H,0 i ¥
RELSERDHELE, B—HBEFE=ZFWES (MO -+ 3B,0, - 7. 5H:0), FE_B BT HH
REWEEA (2Mg0 + 2B,0; + MgCl, + 14H:0) . M ¥ %& PFiw E 8 56, B,O(OH) M A AHA
BFREBREMLREBEN BO,(OH) WEEREF, ERKREERAERGTERIE
T =R, ME S FWEGHATE, BO:(OH) ¢ B TR EZHE /N, HIABER=
FWMER, BESENEE _MEMEEMEG . SAN¥EME 2 F,Mg0 - 2B:0:-18%
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TGN PR LA, MgO « 2B:03-8% MgCla-H.0 33 FIE W 7E 20°C BHXUAT B Bk MG
(2MgO - 3B:0; * 15H.0) —Fh E 48, X AT HE 2 B T MgCl e A%, M3k E /M, MgO - 2B,0; it
A /DE, R ERAEFEERL BO:(OH) EXNFLE MNMSBER/ITHEBKMEA,
2.4 ERMEANERSHFAE

ERWMEANEE—BRARBEL", ERMEAES IR ES R RES K
5O, A, LR EREARBAENERMER, NEATRERTUF S, MgO -
2B:0:-18% MgCl-H,0 5 R FIZ VR 7E 0°C F1 20°C FY AT LIS RAr B ISR A, X4 MgB.O, 19
WE KT 4. 10% B, MgO - 2B:05-18% MgCL-H.0 A B AU H ER WL —FEMHE, B
ST RRK, SRERK, HEARE, LRE OCKHET . WHEENLESEREBT LA
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Chemistry of Borate in Salt Lake Brine X X X
—Crystallization Kinetics of Mg-borates from
MgO - 2B.0;-18% MgCL-H:0O Supersaturated Solution

ZHU Li-Xia GAO Shi-Yang XIA Shu-Ping
(Xi’ an Branch, Institute of Salt Lakes, Chinese Academy of Sciences, Xi' an 710043)
ZHANG Feng-Xing
( Department of Chemistry, Northwest University, Xi’ an 710069)

The crystallization processes of Mg-borates from MgO * 2B.0;-18% MgCl,-H;0 supersaturated
solution at different temperature have been studied by kinetic method and the crystallization kinetic
equations were fitted with the experimental data by computer. The solid phases were identified by
IR-spectra, X-ray powder diffraction and TG-DTG-DSC thermal analysis. The new synthetic method
of hungchaoite has been firstly proposed.

Keywords: hungchaoite crystallization kinetics supersaturated solution



