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Abstract

Large preheated aluminum electrolysis cells with S00kA capacity and above serve as core production equipment in modern aluminum
industry. The quality of preheating initiation directly determines the service life of cell linings, current efficiency, and long-term
operational stability. Char granule preheating has become the preferred process for large electrolysis cells due to its advantages
of uniform thermal field distribution, minimal lining damage, and strong operational controllability. This paper systematically
investigates key technical aspects of preheating initiation for S00kA aluminum electrolysis cells based on industrial production
practices. Through analysis of preheating principles, preparatory work, process control, startup operations, post-startup stabilization,
and common issue resolution, a refined management protocol is proposed. Practical implementation demonstrates that by optimizing
char granule distribution parameters, precisely controlling temperature rise curves, enhancing thermal balance regulation, and
standardizing startup procedures, the preheating initiation cycle can be shortened to 72-96 hours. The crack-free rate of cell linings
increases to over 98%, while post-startup current efficiency remains stable above 92%. These improvements provide technical
support for efficient and stable operation of large aluminum electrolysis cells.
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