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Process and properties of silicon-aluminum alloy prepared
by alkali digestion pretreatment of oil shale waste residue
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Abstract

This study focuses on the process of preparing silicon-aluminum alloy from oil shale residue using alkaline leaching pretreatment,
along with its performance characteristics. It first expounds the principle of alkaline pretreatment and analyzes key parameters (like
alkali concentration, reaction temperature, and time) affecting silicon and aluminum dissolution rates. The microstructure, mechanical
properties, and corrosion resistance of the prepared alloy are then examined. The research shows that optimized alkaline pretreatment
parameters enable efficient extraction and conversion of silicon and aluminum from the residue. The resulting silicon-aluminum
alloy exhibits favorable overall performance, offering a feasible pathway for high-value utilization of oil shale residue and promoting
sustainable development in related industries.
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