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Table 1 Parameters of MgO +3B2 03718 % MgS0:-Hz O supersaturated solution changing with the

crystallization of Mg borates at 0C

Liquid Phase Solid
Sample —
Time  Density Composition Phase diagram Index Crystallization
I g " ' MgS01 MgO  B20s  MgOL Mg B203 Index Phase

No- 0C e L0 wp! % W% (,0,/mid. g : 1,0, Mgk, 0 /%

1 0 1.3008 6.50 6.4 17.04 1.453 7.609 1.4216 1.6 9.95

2 16 1.2992 7.00 7.0 17.25 1.380 7.566 50.07 11.96  37.97 1.4119 1.6 9.76 Si
3 22 1.2981 6.95 8.4 17.25 1.375 7.522 50.20 11.95  37.85 1.4026 1.6 9.70 ”
4 28 1.2978 6.70 8.9 17.25 1.373 7.521 50.21 11.93  37.85 1.4020 1.6 9.69 ”
5 38 1.2922 6.45 9.0 17.26 1.368 7.445 50.44 11.93  37.62 1.3818 1.7 9.60 ”
6 47 1.2905 6.39 9.0 17.26 1.364 7.312 50.80 11.99 37.21 1.3555 1.7 9.43 ”
7 52 1.2875 6.37 9.0 17.27 1.358 7.211 51.11 11.99  36.89 1.3336 1.7 9.30 Sz
8 62 1.2903 6.43 9.2 17.30 1.347 7.175 51.32 11.88  36.80 1.3298 1.7 9.25 ”
9 74 1.2900 6.48 9.3 17.35 1.303 7.091 51.79 11.61  36.60 1.3249 1.7 9.14 ”
10 95 1.2876 6.55 9.3 17.41 1.285 6.943 52.36 11.54  36.10 1.2841 1.8 8.95 S3
11 111 1.2833 6.60 9.4 17.47 1.245 6.810 53.00 11.28 35.72 1.2553 1.8 8.78 ”
12 123 1.2794 6.68 9.9 17.58 1.134 6.204 55.47 10.68  33.84 1.1401 2.0 §.00 Sy
13 140 1.2736 6.65 9.9 17.63 1.027 5.810 57.34  9.98 32.68 1.0629 2.1 7.40 Ss
14 188 1.2697 6.45 6.4 18.00 0.892 5.402 59.99  8.88 31.13 0.9852 2.2 7.00 ”
15 286 1.2660 6.40 6.4 18.09 0.790 4.757 63.10 8.22 28.68 0.8651 2.5 6.10 ”
16 453 1.2527 6.35 6.7 18.15 0.618 2.866 72.75 7.39 19.86 0.5157 4.0 3.70 ”
17 2148 1.2348 6.24 7.4 18.98 0.250 1.368 85.92  3.38 10.70 0.2426 8.3 1.80 Se
18 2310 1.2348 6.23 7.4 19.22 0.165 1.363 87.09 2.23 10.68 0.2417 8.4 1.76 ”
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Table 2 Chemical composition of solid phase crystallized from MgO +3B20;-18 % MgS0:-H:0

supersaturated solution at 0°C

Chemical Composition of Solid Phase Chemical
Sample w,/ % mol ratio

MgO B20s H:0 NGO 3 118,05 ¢ T2H,0 Formula
Si 10.55 53.92 35.53 1.0 2.96 7.53 MgO +3B20; +7-5H2 0
S 10.64  53.46 35.90 1.0 2.91 7.55 "
Ss 10.65 53.80  36.35 1.0 2.92 7.47 "
S, 10.82  53.06 36.12 1.0 2.84 7.47 "
S5 11.66 42.97  45.37 1.0 2.1 8.70 MgO +2B: 03 *9H: 0
Ss 11.74  42.95  45.31 1.0 2.1 8.6 !

- ! :
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Fig-1 XRD patterns of solid phase Fig-2 IR spectrum of solid phase
1.Solid sample of S1:Ss:S3:S4 A -Solid sample of S1,S2,S3,Su
2.Solid sample of Ss Ss B-Solid sample of Ss»Ss
WEIGHT (%) HEATLOW(mW) WEIGHT(%) HEATLOW(mW)
: o1 100 —
100 4
- 75 1 bd
87.5 4
A DSC 50 16
75
- 16 25 Dse
50 =
N 1 ' '
180 300 420 540 130 270 410 550 690
Temperature/C Temperature/ C
a.Solid sampleofS;.5,,53,S, b.solid sample of .5,

310 W e e v i
Fig-3 TG, DIG and DSC curves of solid phase
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Chemistry of Borate in Salt Lake Brines(xxxv ) .
Study on Crystallization Kinetics of MgO +3B 0:-18%
MgSO:-H: O Supersaturated Solution at 0C

GOU GuoTjing » GAO Shiyang"” + XIA Shu-ping - ZHU Liia
(1. Xi" an Branch, Institute of Salt Lakes, Chinese Academy of Sciences Xi " an 710043, China
2. Institute of Applied Chemistry » Shaanxi Normal University s Xi " an 710062, China)

Abstract : In this paperthe crystallization processes of Mg borates from the MgO °3B203‘18%M950/1‘H20
supersaturated solution at 0°C was studied using kinetics method for the first time-Two solid phases were ob-
tained , namely macallisterite (MgO «3B20;s *7-5H: 0 )and hungchaoite (MgO *2B;0; *9H:0) s which were identi-
fied by IR-spectra; X-ray powder diffraction and TG-DTGDSC thermal analysis and the crystallization kinetics
equations were fitted with the experimental data- According to the viewpoint of coexistence of polyborate anions
the crystallization reaction mechanism has been suggested; and the factors, which affect the crystallization pro-
cesses of the Mg borates also have been discussed-

Keywords : Mg-borate ; Macallisterite ; Hungchaoite ; Polyborate anions



