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Fig.2 Curve of film thickness changed with different precursor

concentrations
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Fig.3 Surface micrographs of the films under different precursor concentrations: (a) 0.6 mol/L, (b) 0.8 mol/L, (c) 1.0 mol/L, and (d) 1.2 mol/L
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Fig.4 SEM images of coatings cross section under different precursor concentrations: (a) 0.6 mol/L, (b) 0.8 mol/L, (c) 1.0 mol/L, and

(d) 1.2 mol/L
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Fig.5 Energy spectrum analysis in the section of coatings (1.0

mol/L)
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Fig.7 XRD patterns of coatings under different sol concentrations:
(a) 0.6 mol/L, (b) 0.8 mol/L, (c) 1.0 mol/L, and (d) 1.2
mol/L
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Properties of Oxide Coatings on the Surface of ZrH, Prepared by a Sol-Gel Method
with Different Precursor Concentrations

Yan Guoging®, Chen Weidong®, Fan Xiujuan', Yan Shufang®, 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: Zirconia coatings as hydrogen were formed on disk-type ZrH; substrate by a sol-gel method. Properties of oxide coatings were
studied with different precursor concentrations. The phase structure and morphology of oxide coatings were analyzed by XRD and SEM,
respectively. The anti-permeation effect was tested by a vacuum dehydrogenation experiment. Results show that the thickness of total
oxide coatings varied from 5 um to 14.3 pm, which increased first and then decreased with the precursor concentration increasing. SEM
images of oxide coating morphology and cross section demonstrate the continuous coatings couldn’t be generated when the concentration
was set below 1.0 mol/L; however, when the concentration was higher than 1.0 mol/L, particle accumulation and cracks occurred on the
surface of the coating and the coating was not continuous. The phase structure of the oxide coating is monoclinic ZrO, and tetragonal ZrOx.
Permeation reduction factor values range from 9.86 to 10.43.
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