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Preparation of zirconia-based hydrogen barrier coating by sol-gel method and
evaluation of its properties
ZHANG Jing-yi, WU Jian-meng, XIE Jia-qi, HE Meng-yuan, ZHU Peng, LI Song-jie"
(Engineering Research Center of Advanced Functional Material Manufacturing of Ministry of Education,
School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Metal materials are prone to hydrogen embrittlement in hydrogen environment. In order to solve this
problem , the hydrogen resistance of metal materials is often enhanced by coating hydrogen barrier material , while oxide is
the most common hydrogen barrier material. In this study, zirconia coating for hydrogen barrier is prepared on Q235
substrate by sol-gel method, and the influences of precursor concentration on the properties of zirconia coating is
explored.Results show that the coating prepared under a zirconium to alcohol ratio of 1:10 is compact and uniform,shows
excellent mechanical properties and oxidation resistance,and presents the best hydrogen resistance.The prepared coating

has a steady-state current density of 12.36 WA - cm™”, and its hydrogen resistance effect is 2. 67 times that of the

substrate.
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