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Table 1 Chemical composition of solid phases

Chemical composition mol ratio
Li20:B203 Li2O B203 Hz0 Li20:B203.H20 Formula
mol/mol w!/ % w/ % w/ % n/mol  n/mol  n/mol
1.4 5.42 62.56 32.02 1 4.95  9.81 Liz0 +5B203 «10H;0
1.5 5.36 62.02 32.62 1 4.97  10.01 Li»O «5B203 «10H,0
Theoretical 5.35 62.37 32.28 1 5.00  10.00 Li20 +5B203 «10H0
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Fig-1 XRD patterns of the crystallized solid phase
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Fig-2 IR spectra of the crystallized solid phase
A:n(Liz0): n(B203)=1.4 B.n(Liz0): n(B203)=1.5

Li20 nB20s(n=4,5) —20%1iCl — H0 3 Fmz e
20CHIEE B 2L A R TR (L) B 3 N
n(Li20): n(B203) = 1.4 F1 1,5 7¢ 20%1iC1 — He0
B U S G T e A ES ST SO oy
i S R A K BHANZE S T A = AP B



1M R, 25 1io0 enB20s(n=4.5) —20Y0LiCl —HeO 3HIAWE 20°C L s 12Emiss. 63

1. AR RS AZ I B B0 R IRHT Y A
A KA ZAL AR T AT T IR Y T 4G B

B
\\A_AA_'

1.0

o
@

¢ (B:n) / (mol-L™)
=)
)

o
>

40 80 120 160
t/hr
Bl 3 Li20 nB:0;—20%0LiCl —H0 3L
e 20°C it 258 ) 2 h 2k
(cy0,72)
Fig-3  cpo, ¢ curves of Liz0 -nB20s
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Table 2 Chemical composition of LizO nB20;—20%4LiC1 —H20 supersaturated solution during crystallization of Li —borates at 20C

Liquid Composition

n(Li20) : n(B203) No Time Li20 B203 LiCl CB,0, Density pH Solid
¢/hr w/ %% w/ % w/ % mol o, " kg oI
1.4 1 0 0.60 5.54 19.54 0.925 5 1.163 0 5.18
2 1.0 0.60 5.92 19.50 0.922 0 1.162 9 5.17  LiB50s «oH20
3 2.0 0.60 5.92 19.54 0.921 9 1.162 8 5.16  LiB50s «oH20
4 3.0 0.60 5.90 19.52 0.918 5 1.162 7 5.18  LiB50s *oH20
5 4.0 0.60 551  19.54 0.919 8 1.1623  5.16  LiB;Os *5H:0
6 5.0 0.59 5.45 19.53 0.909 5 1.161 8 5.18  LiBs0s «oH20
7 6.0 0.59 5.43 19.56 0.905 9 1.161 5 5.20  LiB50s «oH20
8 7.0 0.58 5.37 19.64 0.895 7 1.161 3 5.24  LiB50g «5H20
9 9.0 0.57 5.22 19.63 0.870 4 1.160 9 5.26  LiB50s *oH20
10 10.0 0.57 5.13 19.79 0.854 9 1.160 2 5.28  LiBs0s «oH20
11 11.0 0.56 5.01 19.74 0.834 3 1.159 3 5.30  LiB50s «oH20
12 28.0 0.52 4.57 19.86 0.759 3 1.156 7 5.38  LiB50s «oH20
13 46.0 0.50 4.34 19.91 0.720 0 1.1551 5.45  LiB50g «oH20
14 48.0 0.49 4.26 19.97 0.706 6 1.14 7 5.48  LiBs0s «oH20
15 52.0 0.49 4.27 19.97 0.708 0 1.154 4 5.52  LiBs0s «oH20
16 70.0 0.49 4.25 19.98 0.704 7 1.154 5 5.53  LiBs0s «oH20
17 100.0 0.49 4.23 19.99 0.701 4 1.154 4 5.52  LiB50s «oH20
1.5 1 0 0.35 4.13 19.94 0.683 7 1.152 5 4.85
2 3.5 0.35 4.12 19.95 0.682 0 1.152 4 4.85  LiB50g *oHz0
3 7.0 0.34 4.05 19.45 0.670 2 1.152 1 4.86  LiB50s *oH20
4 10.5 0.34 4.03 19.96 0.666 7 1.1518 4.88  LiBs0s *oH20
5 22.0 0.31 3.73 20.10 0.616 1 1.149 9 4.90  LiB50g *oH20
6 25.0 0.30 3.62 20.13 0.597 5 1.149 2 4.90  LiBs0g *oH20
7 28.0 0.30 3.95 20.11 0.585 7 1.148 7 4.92  LiBs0sg *5Hz0
8 31.0 0.29  3.46  20.18 0.570 6 L1482  4.94  LiB;Os-5H:0
9 34.5 0.28 3.32 20.22 0.547 0 1.147 0 4.97  LiBs0g *oH20
10 46.5 0.25 3.00 20.33 0.493 4 1.1451 5.03  LiB50s «oH20
11 52.0 0.24 2.91 20.38 0.478 3 1.144 2 5.06  LiB50g «oH20
12 55.0 0.24 2.90 20.41 0.476 6 1.144 2 5.08  LiBs0s «oH20
13 70.5 0.22 2.61 20.49 0.428 4 1.142 7 5.11  LiB50s *oH20
14 78.5 0.21 2.54 20.50 0.416 6 1.1418 5.14  LiBs0s «oH20
15 95.5 0.19 2.32 20.56 0.380 1 1.140 5 5.19  LiB50s «oH20
16 101.5 0.18 2.31 20.64 0.378 4 1.140 3 5.20  LiB50g «oH20
17 166.5 0.15 1.91 20.74 0.312 2 1.137 8 5.30  LiB50s *oH20
18 174.5 0.15 1.87 20.78 0.305 5 1.137 5 5.32  LiBs0s «oH20
19 190.5 0.15 1.85 20.79 0.302 2 1.137 4 5.32  LiBs0s «oH20
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Chemiistry of Borate
Crystallization Kinetics of Li—borates from LizO -nB20s (n=4,5) —20%
LiA—H:0 Supersaturated Solution at 20C

ZHU Li~—xia>GAO Shi —yang, XIA Shu™ping
(Xi'an branch. Institute of salt lakes, Chinese Academy of Sciences Xi'an 710043 China)

Abstract :The Li20 «nB203(n=4,5) —20%0LiC1—H0 supersaturated solution were prepared and kept in ther-
motat at 204-0.1°C. The crystallization processes of LiB50s +5H20 from above supersaturated solution have been
studied by kinetic method - The solid phases were characterized by XRD, IR ~—specira and Chemical analysis-The
crystallization kinetic equation of these compounds were fitted with experimental data by computer;and the crystal~
lization reaction mechanism has been proposed -
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