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Kinetics of aluminum removal from
metallurgical grade silicon with pressure leaching
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Abstract: The kinetics of pressure leaching of purification of metallurgical grade silicon with hydrochloric acid was
investigated. The effects of particle size, temperature, total pressure and acid concentration on the kinetics and
mechanism of aluminum removal were studied. The results show that the reaction kinetic model follows the shrinking
core model and the apparent activation energy (£,) of the leaching reaction is 34.067 kJ/mol, and the apparent reaction
order of aluminum removal with pressure leaching is 0.346. The kinetic equations for the effect of particle size,
temperature, total pressure and acid concentration are obtained and a mathematical model of aluminum removal rate from
metallurgical grade Si (MG-Si) is developed. The equation estimates the aluminum removal with very good agreement
between experimental and calculated values.
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Table 1 Chemical composition in MG-Si (mass fraction, %)

Impurity Content Impurity Content
Fe 0.2187 Al 0.108 2
Ca 0.0320 B 0.001 8
P 0.0112 A% 0.0120
C 0.1000 Ti 0.0200
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Fig.2 Kinetics of effect of particles sizes on Al removal rate
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Fig.4 Kinetic of effect of total pressure on Al removal rate
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