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Abstract

High-purity aluminum serves as a fundamental metal material for semiconductor targets, electronic anode foils, and aerospace
components, with purity grades ranging from 4N to ultra-high purity levels of SN and above. This paper systematically examines
the impurity removal mechanisms, process parameters, and applicable purity ranges of mainstream refining techniques such as flux
purification and argon blowing. Based on industry statistics, it analyzes the current state of industrial production in China regarding
regional capacity and quality control standards for high-purity aluminum, identifying key challenges including insufficient production
capacity for high-purity products and inadequate impurity control throughout the entire production process. Drawing on practical
experience from metallurgical engineering, the study proposes optimization strategies—including improvements to composite flux
systems and closed-loop impurity management—to enhance product quality and reduce costs, providing actionable insights for
process upgrades and cost-efficiency improvements in domestic high-purity aluminum smelting enterprises.
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