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Fig.1 SEM micrographs of cross-section of the zirconia layer treated at different temperatures: (a) 400 C, (b) 500 °C, (c) 600 C, and

(d) 700 C
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Fig.2 3D surface morphologies of zirconia layer treated at different temperatures: (a) 400 °C, (b) 500 ‘C, (c) 600 C, and (d) 700 C
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Fig.3 XRD patterns of zirconia layer on ZrH;s surface at

different temperatures
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Fig.4 Influence of heat treatment temperature on permeation

reduction factor (PRF) of zirconium oxide films
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Characteristics of Zirconia Films Prepared by Sol-Gel Method on Surface of ZrH, g
at Different Heat Treatment Temperatures

Yan Yantong', Chen Weidong®, Fan Xiujuan®, Wang Zhigang®, Bai Bin*, Xu Zhigao?
(1. Inner Mongolia University of Technology, Hohhot 010051, China)
(2. Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology, Wuhan 430073, China)

Abstract: For preventing hydrogen loss from zirconium hydride, zirconium oxide films were prepared on the surface of zirconium hydride
by Sol-Gel method. Zirconium n-propoxide was as precursor in the reaction system. The influence of heat treatment temperature on phase
composition, surface morphologies, cross-sectional morphologies and hydrogen resistance performance of zirconium oxide films were
researched by X-ray diffractometer (XRD), confocal laser scanning microscope (CLSM) and scanning election microscopy (SEM),
respectively. Hydrogen resistance performance was evaluated by the experiment of vacuum dehydrogenation testing. The results show that
the continuous and dense zirconium oxide films form on the surface of zirconium hydride when heat treatment temperature is above
600 <C. The PRF (permeation reduction factor) values of zirconium oxide films increase at first, and then decrease with increasing of heat
treatment temperature. The maximum PRF value of zirconium oxide films reaches 8.6 at 600 <C. The phase structure of zirconium oxide
films is both tetragonal phase T-ZrO, and monoclinic phase M-ZrO,, and the films are mainly composed of monoclinic phase M-ZrO,.
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