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Preparation of Lithium Carbonate from Lithium-bearing Waste

CHEN Wu-jie, YE Hua, LI Hao-yu
(Central South University, Changsha 410083, China)

Abstract ; Lithium hydroxide is prepared from lithium-bearing waste by water leaching, and then transformed to

lithium carbonate and lithium bicarbonate with carbon dioxide. One-step separation of boron and lithium is

achieved. Lithium carbonate is produced from lithium bicarbonate solution by thermostatic decomposition.

Orthogonal test is conducted to explore conditions to reach the highest yield and product purity. The results show

that yield rate of lithium carbonate is 94 % with purity of 90% above.
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Table 1 Orthogonal experimental results

FE pH WE L WHE/min JREE/C il CO; HHE/(L-h™H B/ R TEE/ Y A 2 i %
1 7 2.5 20 70 5 76. 34 95. 34 95. 03
2 7 2 30 80 6 79. 66 93. 87 93.58
3 7 1.5 40 90 7 81. 87 92. 67 92. 42
4 7 1 50 100 8 85.98 91.45 91.10
5 8 2.5 30 90 8 87.53 94. 28 94.11
6 8 2 20 100 7 88.94 96. 34 96.12
7 8 1.5 50 70 6 91. 25 98. 34 98. 06
8 8 1 40 80 5 92. 36 99. 24 98. 87
9 9 2.5 40 100 6 77.48 95. 24 94. 78
10 9 2 50 90 5 80. 34 97. 96 97. 34
11 9 1.5 20 80 8 84.56 93. 66 93. 54
12 9 1 30 70 7 89.12 94. 65 94. 21
13 10 2.5 50 80 7 75.77 92.78 92. 33
14 10 2 40 70 8 76. 12 91. 63 91.41
15 10 1.5 30 100 5 78. 45 96. 34 96. 08
16 10 1 20 90 6 80. 45 94.12 93. 87
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Table 2 Range analysis results of orthogonal test
T H pH W i 8] W E & CO; HAE
k1 80. 96 79. 28 82. 57 83. 21 81. 87
k2 90. 02 81. 27 83. 69 83.09 82.21
[a] g & ks 82. 88 84.03 81. 96 82. 55 83.93
ky 77.70 86. 98 83. 34 82.71 83.55
R 12.32 7.70 1.73 0.66 2. 05
k1 93.33 94. 41 94. 87 94. 99 97.22
ks 97. 05 94. 95 94. 79 94. 89 95. 39
1 4iE k3 95. 38 95. 25 94. 70 94. 76 94. 11
ky 93.72 94. 87 95.13 94. 84 92.76
R 3.72 0. 84 0.43 0.23 4. 46
k1 93.03 94. 06 94. 64 94. 68 96. 83
k2 96.79 94. 61 94. 50 94. 58 95. 07
72 2 GEE k3 94. 97 95. 03 94. 37 94. 44 93. 77
k4 93.42 94.51 94. 71 94.52 92. 54
R 3.76 0. 97 0. 34 0. 24 4.29
(a)
Li,0.
L i . I;}ll ll.lslxn & — — . . " 3’
10 20 30 40 50 60 70 80
2 0/(0 ) EHT .00 kV Signal A = SE2 WD=.|mm Mag= 100KX
BE1 7”& 1K XRD i (a)Fl SEM R 5% (b)
Fig. 1 XRD pattern (a) and SEM morphology (b) of product 1
(a
R MJ{MMJMLWJ‘MA ISR NNUS S
| 1 l Li,CO,
L L . ,*I il Lis & - - - . J
10 20 30 40 50 60 70 80
201C) s
2 72 i XRD i (a) #1 SEM # 52 (b)
Fig. 2 XRD pattern (a) and SEM morphology (b) of product 2
R W R AR pH Kl CO, HIEA,
3 %
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b 1.5 i B E] 30 min, il R IR EE 70 °C .38 CO,
HWERS5 L/h, B haEiEERNEELEE CO,

2) FRAF B K7 i SE BE B 254 - pH = 8 VWL [
1.5, % i Bt [ 100 min, N EE 70 CL @
CO, ## 5 L/h, WMo a RHKE R ZEHE
CO, B*xK,
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