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Table 1 Main components of lithium-bearing solution

(mass concentration, g/L)

Li" Na* K° Mg" CI' SO; B0

0.755 1.467 0.237 1.245 11236 0.416 0.237
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Fig. 1 Thermodynamic calculation of magnesium removal
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R2 EHEBEHR AR S B TR
Table 2 Ton concentration before and after purification of

lithium-enriched liquid

Concentration Concentration
Recovery or

before after
fon . ; ) ) Removal
purification/  purification/ rate/%
(g'Lil) (gLil) ()
e 0.755 0.742 97.30
N 1.467 3.853 -
< 0.237 0.228 -
Mg 1.245 0.016 98.73
cr 11.236 11.132 -
0> 0.416 0.405 -
B,02 0.237 0.225 -
P Oi_ _ 0.049 -
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precipitation
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Fig. 3 Effect of reaction time on lithium precipitation
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Fig. 5 Effect of temperature on lithium precipitation:

(a) Lithium recovery; (b) Residual concentration
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Fig. 6 Morphology and phase of lithium phosphate:
(a) SEM image of lithium phosphate; (b) XRD pattern of

lithium phosphate
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concentration
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Lithium selective extraction from
lithium-enriched solution by phosphate precipitation

LIU Dong-fu, XIONG Jia-chun, XU Wen-hua, HE Li-hua, LIU Xu-heng, ZHAO Zhong-wei

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: In this paper, the selective extraction process of lithium in lithium-enriched solution was studied, and the
purification of impurities in lithium-enrich solution and the efficient extraction of lithium were achieved by
phosphate selective precipitation. The effect of phosphate removal of magnesium from lithium-enrich solution was
investigated by thermodynamic analysis of phosphate precipitation process, and the effects of initial lithium
concentration, reaction time, phosphate dosage and reaction temperature of lithium-enrich solution on lithium
precipitation process were studied in detail. For the problem of poor lithium precipitation efficiency at low
temperature and low lithium concentration, the anti-solvent precipitation method and seed-induced method were
proposed to enhance the precipitation efficiency. The results show that the magnesium removal rate can reach
98.73% at 15 C by phosphate precipitation. The precipitation rate of lithium in the lithium precipitation process
is increased with the increase of lithium concentration, reaction time, phosphate dosage and reaction temperature.
The low-temperature lithium precipitation efficiency can be effectively enhanced by the Li;PO, seed induction
method, and the lithium precipitation rate can reach 82.5% at 15 ‘C when the seed usage is 1.5 times of the
theoretical precipitation amount, and the residual lithium concentration of the mother liquor can be reduced to
0.35 g/L.

Key words: lithium; lithium phosphate; precipitation; extraction; anti-solvent; seed-induced
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