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Removal of Metallic Impurities from
Metallurgical Grade Silicon by Si-Cu Solvent

Refining and Slag Treatment
ZHANG Chentong?, LIU Yingkuan?, WEN Weidong?, DOU Peng?, LI Yang?,

SU Jing?, HUANG Liuging*, LUO Xuetao'”
(1. College of Materials, Xiamen University, Xiamen 361005, China; 2. Ningxia Dongmeng Energy Co.,
Ltd., Yinchuan 750021, China)

Abstract: A combined process of Si-Cu solvent refining and CaO-SiO»-CaCl; slag refining was used to
remove metallic impurities, iron (Fe), aluminum (Al), and calcium (Ca), from metallurgical grade silicon
(MG-Si). Effects of refining procedure, slag additive, and alloy composition on the removal efficiency were
investigated using several methods. It was found that the mass ratio of the CusSi phase in the Cu-alloyed
MG-Si increased when the content of Cu increased. The slag refining would affect the phase transformation
of the Si-Cu alloy, and impurities, Fe and Ca, were found to concentrate in the CusSi phase after slag
refining process. The addition of CaCl, facilitated the mass transfer process by decreasing the viscosity of
the slag, thus enhancing the removal efficiency of impurities, Fe, Al, and Ca. With the content of Cu
increasing, more Cu was precipitated after slag treatment. The impurities, Fe, Al, and Ca, had responded
differently to the change of the alloy composition, attributing to their different segregation behavior in the
alloy. When Si-30%Cu alloy was treated with CaO-SiO,-CaCl; slag, the removal efficiencies of Fe, Al, and
Ca were 68%, 94%, and 86%, respectively.

Key words: metallurgical grade silicon; metallic impurity; solvent refining; slag refining





