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Experimental Study on Lithium Extraction from Low-Grade Clay-Type
Lithium Ore by Roasting and Acid Leaching Process

GUO Xiang, SHEN Mingwei, LI Yongyong, LI Chengxiu, LIU Xing
(Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences, Chengdu 610041,
Sichuan, China)

Abstract: A roasting and acid leaching process was adopted to extract lithium from a low-grade clay-type lithium ore with
a Li,0 grade of 0.13%. After exploration of the effects of various factors on lithium leaching rate, including roasting
temperature, roasting time, and mass fraction of sulfuric acid, liquid-solid ratio, leaching temperature and leaching time
in acid leaching process, the optimal experimental conditions were determined as follows: roasting at 500 °C for 1 h,
leaching at 95 °C for 60 min with sulfuric acid at a mass fraction of 15%, and liquid-solid ratio of 6 mL/g. Under these
conditions, the lithium leaching rate can reach 85.26%, indicating that efficient leaching of lithium from such low-grade
clay-type lithium ore can be actualized. XRD and SEM analyses of the samples before and after leaching show that lithium
leaching is attributed to the exchange between hydrogen ions in the sulfuric acid solution and lithium ions in the mineral.
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Table 1  Analysis of chemical composition of

clay-type lithium ore %

Li,0 Si0, ALO; CaO0 TiO, MgO S Fe C  LOI

0.13 40.48 34.69 1.85 1.13 0.38 0.19 0.88 2.74 14.81

FIH X LA S OS 0 y AR A7 Ak, S5 2R 40
B 1R o il 0 EZAUSH W e 1 T A
o H PR ER IR A A R IIZA 4 )8 T IR R+
TG, Forp B2 TSR P MELLIE 1 W)
A AR

.

10 20 30 40 50 60
20/¢)

B FLREY XRD Eif
Fig.1 XRD pattern of clay-type lithium ore
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Fig.2  Flowchart of roasting and acid leaching

for clay-type lithium ore
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Fig.3 Effect of roasting temperature on lithium leaching rate
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Fig.4 Effect of roasting time on lithium leaching rate
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Fig.5 Effect of mass fraction of sulfuric acid on

lithium leaching rate
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Fig.6 XRD patterns of sample after sulfuric acid leaching

with different mass fraction
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Fig.7 Effect of liquid-solid ratio on lithium leaching rate
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Fig.8 Effect of leaching temperature on lithium leaching rate
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Fig.9 Effect of leaching time on lithium leaching rate
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Fig.10 SEM images of sample before and after leaching
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