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Table 1 Main chemical components of lepidolite ore
L0  SiO: AlOs K20 Rb:O Cs20 CaO
1.31 66.18  16.95 3.72 0.40 0.45 1.72

a asSio,
b:Na(AISi,O,)
CK(Li,AlL(SIA)O,,

WW
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1 A9 XRD Eil
Fig.l XRD pattern of lepidolite ore
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Table 2 Exploratory test results of roasting

BHZE/

s B . &ﬁi" o
NaCl 68.12 80.02 76.21
CaCl» 76.81 87.74 92.43

NaCl+ CaCl 87.54 96.13 94.86

Na2SO4 89.53 8.67 543
CaSOq 59.44 35.52 51.87

NazS04+ CaSO4 92.53 29.02 40.51
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Table 3 Results of roasting test

; REE /%
ey bl L Rb Cs
NaCl + NaxSO4 92.12 38.54 81.94
NaCl + CaSOs 95.51 87.77 91.82
CaCl, + Na2SO4 88.65 87.72 91.62
CaClz + CaSO4 7839 8428 89.73

F4 BE. BEIEBRSHHBEMHE - BEXR
Table 4 Relationship between gibbs free energy and
temperature of chlorine salts and sulphate salts

, HERFIR (kJ-mol™)
2NaCHLi20=Naz0+2LiCl 185.65-0.0117T (298-600K)
INaCl+Rb0=Na;0+2RbCl  -128.182-0.0037T (298-600K)
INaCl+Cs20=Na;0+2CsCl  -133.962-0.0138T (298-600K)

2NaCl+6Si02+Li20+Al03=
2NaAlSi30s+2LiCl

-110.898-0.0898T
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2NaCl+6S102+Rb20+Al1,03=
2NaAlSizOs+2RbCl

2NaCl+6Si02+Cs20+AL03=
2NaAlSi303+2CsCl

CaClx+Li20=CaO+2LiCl
CaCl+Rb20=Ca0O+2RbCl
CaCl; + Cs20 = CaO+2CsCl

CaCly+Lix0+28Si02+AL03=
CaAl2Si>20s+2LiCl

CaCl+Rb20+28Si02+ALO3=
CaAlSi20s+2RbCl

CaCl+Cs20+2Si02+ALOs=
CaALSi;0s+2CsCl

Na2S04+Li20=Li2S04+Na>O
Na2804+Rb20=Rb2S04+Na20

Naz2S04+Cs20=Cs2504+Na20

Na:S04+6Si02+L120+A1203=
2NaAlSi;Os+Li2SO4
Na2S04+6Si02+Rb20+A1,03=
2NaAlSi30s+Rb2S04

Naz2S04+68102+Cs20+A1203=
2NaAlSi308+Cs2S04

CaS04+Li20=Li2S04+Ca0
CaSO4+Rb20=Rb;S04+Ca0O
CaS04+Cs20=Cs2804+Ca0O

CaS04+Li20+28i02
+ALO3=Li2S04+CaAl281208
CaSO4+Rb20+2Si02+A1203=

Rb2S04+CaAl>Si20s
CaS04+Cs20+28i02+A L 03=

Cs2804+CaAl2Si203
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-296.351-0.039T (298-600K)
-293.54+0.0037T (298-600K)

-155.5-0.030T (298-600K)
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-404.222-0.0176T (298-600K)
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Fig .2 XRD patterns
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Fig .3 Effect of mass ratio of roasting agent to lepidolite on
leaching efficiency
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Fig .4 Effect of roasting temperature on leaching efficiency
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Fig .5 Effect of roasting time on leaching efficiency
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Composite Salt Roasting - Leaching Performance and Mechanism of

Lepidolite Containing Rubidium and Cesium

Lei Zuwei, Zhong hong, Wang shuai, Cao Zhanfang, Zhou Zinan
(College of Chemistry and Chemical Engineering, Central South University, Changsha, Hunan, China)

Abstract: Lithium is called the 21* century's strategic metal, and lepidolite is currently one of the major
lithium minerals to extract lithium. Various roasting processes on lepidolite were investigated. The results
showed that sulphate roasting-water leaching brings about a striking effect on lithium extraction. The lithium
extraction efficiency of 92.53% could be reached by Na:SOs+ CaSOs roasting. Chloride roasting-water
leaching was very effective to rubidium and cesium extraction and the leaching efficiencies were 96.13% and
94.86% respectively. Further tests showed that Na+ of roasting agent could bring positive effect on lithium
extraction while Ca** could improve the leaching efficiency of rubidium and cesium. Based on all the results
from the tests concerned, the extraction of lithium, rubidium and cesium reached peak values of 94.52%,
92.03 and 93.56% respectively by roasting with SC21(alkali metal salt mixture) under the optimal conditions
with the mass ratio of lepidolite to roasting agent of 1:0.7, roasting temperature of 880 C , and roasting time
of 45 min.

Keywords: Lepidolite; Sulphate; Chloride; Roasting



