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Selection and performance evaluation of membrane materials
in alkaline electrolysis water hydrogen production system

Yongdong Cao
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Abstract

Alkaline water electrolysis for hydrogen production represents a crucial technological pathway for achieving large-scale green
hydrogen manufacturing. As the core component of the system, membrane materials directly determine electrolysis efficiency, energy
consumption, and equipment stability. This paper examines the critical performance requirements of membrane materials under
alkaline electrolysis conditions, systematically analyzes the structural characteristics and application scenarios of common membrane
materials (such as asbestos, polymer-based materials, and ceramic substrates), establishes a performance evaluation framework
encompassing ionic conductivity, gas barrier properties, and chemical stability, and explores selection principles for different
materials in practical applications. The study provides theoretical references for optimizing alkaline water electrolysis hydrogen
production systems and advancing membrane material development.
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