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Kinetics of lepidolite decomposition reaction in sulfuric acid solution

ZHAO Xun, YANG Jing, MA Hong-wen, LIU Mei-tang, LIN Fei

(School of Materials Science and Technology, China University of Geosciences, Beijing 100083, China)

Abstract: The decomposition of lepidollite in sulfuric acid solution was studied and the lepidolite concentrate from

Sichuan province was obtained by mineral separation pretreatment and its kinetics were studied. The results reveal that

the dissolution rate of Li,O in the lepidolite sample reaches 96% when it was hydrothermal-treated at 433 K for 4 h, with

the sulfuric acid concentration of 4.2 mol/L, the sulfuric acid lepidolite liquid to solid mass ratio of 3:1, and the stirring

speed of 30 r/min, respectively. The kinetics research results indicate that the reaction of the lepidolite decomposition in

sulfuric acid solution is controlled by solid membrane diffusion, and the decomposition conforms to the shrinking core

model of the liquid-solid single particle reaction model, with the apparent activation energy (£,) of 28.3 kJ/mol, the

Arrhenius constant &, of 2.608, and the reaction series #n of 0.998.
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Table 1 Chemical composition of lepidolite concentrate (mass fraction, %)

Si0, TiO, ALO; FeO3 MnO MgO CaO Lip0O NaO K,O RbO Cs;0 P05 LOI  Total

58.51 0.04 21.76 0.15 0.35 0.00 0.21 3.78 2.60 6.26 1.93 0.41 0.20 3.67 99.87

LOI is loss on ignition; Li,O, Rb,O, Cs,0O are analyzed by Micro Structure Analytical Lab, and the rest are analyzed by China
Development Strategy.

2
Table 2 Lattice parameters of principal minerals
Mineral phase ag/nm bo/nm co/nm a s y
Lepidolite 0.5192 0.9013 1.0091 90°00’ 99°15’ 90°00'
Albite 0.8144 0.1279 0.7160 94°16’ 116°36' 87°40’
Quartz 0.4914 0.4914 0.5405 90°00’ 90°00’ 120°00'
3
Table 3  Electron microprobe analysis of principal minerals
Mineral phase Mass fraction/%
Si0, TiO, AlL,O4 FeO MnO MgO CaO Na,O K,O P,0;s Total
Lepidolite 56.53 0.04 24.93 0.30 0.64 - 0.01 0.53 11.72 - 94.70
Albite 68.38 0.03 19.03 0.04 0.05 0.02 0.11 11.69 0.15 - 99.50

Analyzed by YIN Jing-wu from China University of Geosciences.
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Table 4 Results of lepidolite concentrate decomposition reaction in sulfuric acid under different conditions

Experiment No.  Reaction temperature/K ~ Reaction time/min ~ Concentration of Li,O /(mmol-L™") Dissolution rate of Li,0/%

L-1 433 30
L-2 433 60
L-3 433 120
L-4 433 180
L-5 433 240
L-6 403 30
L-7 403 60
L-8 403 120
L-9 403 180
L-10 403 240
L-11 373 30

L-12 373 60

L-13 373 120

L-14 373 180

L-15 373 240

17.8
222
26.5
29.3
30.2
10.8
17.5
22.6
26.0
27.7
6.4
10.4
16.0
18.9
20.8

56.6
70.6
84.1
93.0
96.0
343
55.7
71.9
82.4
87.9
20.3
33.1
50.7
60.1
66.1
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