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Precise regulation of electrolytic aluminum process parameters
and energy efficiency improvement technology

Ning Mao
Ningdong Aluminum Branch of Qingtongxia Aluminum Industry Co., Ltd., Yinchuan, Ningxia, 750411, China

Abstract

In response to the “dual carbon” goals and energy efficiency benchmarking policy orientation of the electrolytic aluminum industry,
and in response to the core demand for the coordinated improvement of process parameter regulation and energy efficiency. The
system defines three core process parameters, namely voltage parameters, electrolyte parameters, and material and operation
parameters, as well as their mechanisms of action. It deeply analyzes the regulation difficulties such as strong coupling, dynamic
time-varying, nonlinearity and lag among the parameters, and clarifies the quantitative correlation between the parameters and the
three major energy efficiency indicators of current efficiency, power consumption and material consumption. Based on industrial
application practices and technological innovation achievements, a data-driven intelligent perception and modeling technology
system is proposed. Precise regulation strategies such as dynamic matching of electrical parameters, closed-loop regulation
of electrolyte systems, and integrated control of material operations are elaborated in detail, as well as system integration and
engineering application solutions.
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