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Design and Simulation of Continuous Production Process
of Lithium Carbonate from Spodumene

PENG Yanmei, YANG Wandian, YI Luan, DUAN Xiaoying, LIU Yiqi, PENG Shiying, ZHANG Lifen
( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract: A process for continuous producing lithium carbonate from spodumene was presented based on the processing
technique including converting natural spodumene into $-spodumene for roasting, and sulphation roasting. Aspen Plus
software was adopted to simulate the whole production process, with the parameters optimized as follows: H,SO, and
Li, 0 in a molar ratio of 1.1, liquid-solid ratio of 2.0, and temperature for lithium precipitation at 85 “C. Under the above
conditions, lithium carbonate product can be finally produced with purity of 99.55% (in a mass fraction) , presenting
lithium recovery rate at 87.7%. The energy consumption of natural gas, pure water and steam is 0.42, 6.64 and 0.72 per
unit of lithium carbonate product respectively.
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Table 1 Composition of the spodumene %
Li,0 a0 ALO, Si0, Fe,0, MO
5.28 1.28 25.03 59.95 2.67 0.31
K,0 Na,0 Ti0, P,0, MnO Rb,0
2.40 0.61 1.14 0.40 0.29 0.64
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Fig.3 Effect of liquid-solid ratio of leachate on mass concentration

of Li" in solution and heat load of lithium precipitation tank
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Fig.4 Effect of lithium precipitation temperature on flow rate of

lithium carbonate and heat load of lithium precipitation tank
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Table 3 Main material flow parameters
g IR/ BREREY oy 60 )\ Gp pep 1,0 NaySO, a0 CaCO, ALO, S0, LipCO, 1,80,  CH, 0, N,
€ MPa (ke-h™)
A-SP 40 0.2 12 856 0.15 0.85 0 0 0 0 0 0 0 0 0 0 0 0
AIR 40 005  9030.17 0 0 0 0 0 0 0 0 0 0 0 0 0.2329 0.767 1
B-SP1 160 0.01 10928 0 0 1 0 0 0 0 0 0 0 0 0 0 0
B-SP2 160 0.01 10928 0 0 0 00528 0 00128 0 02503 0595 0 0 0 0 0
CaCO, 40 0.02 190 0 0 0 0 0 0.02 0.98 0 0 0 0 0 0 0
Ca0 40 0.02 9.7 0 0 0 0 0 1 0 0 0 0 0 0 0 0
CH, 40 0.05 521.03 0 0 0 0 0 0 0 0 0 0 0 0.965 6 0 00344
H,0-1 40 0.01 8120 1 0 0 0 0 0 0 0 0 0 0 0 0 0
H,0-2 95 0.2 205 1 0 0 0 0 0 0 0 0 0 0 0 0 0
H,S0, 40 0.2 2116 0.02 0 0 0 0 0 0 0 0 0 0.98 0 0 0
Li,CO; 120 -0.02 1254 0.0001 0 0 0 0.0039 0 0 0 0 0.9955 0 0 0 0
Li,S0, 56 0.2 20759.39 0392 0 0 0.000 6 0 0.0067 0 0.1316 03156 0 0.007 4 0 0 0
Na,CO; 40 0.02 6 288 0.7 0 0 0 0 0 0 0 0 0 0 0 0 0
P Fe,05 MgO K,0 Na,0 TiO, P,05 MnO Rb,0 Li,SO, MgSO, K,SO, Na* Li* AIP* Fe?* 80,7 €O,
A-SP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-SP1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-SP2 0.0267 0.003 1 0.024 00061 00114 0.004 0.0029 0.0064 0 0 0 0 0 0 0 0 0
CaCO; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CaO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CH, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
H,0-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
H,0-2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
H,S0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Li, CO4 0 0 0 0 0 0 0 0 0.000 3 0 0 0 0 0 0 0 0
Li,S0, 0014 00016 0012 00031 0.006 00021 0.0015 0.0034 0 0.0001 0.0012 0.0001 0.0127 6.96x107°9.83x 1076 0.0882 0
Na, CO; 0 0 0 0 0 0 0 0 0 0 0 0.130 1 0 0 0 0 0.1699
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Table 4 Energy consumption
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