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Table 1 Electrolyte composition and experimental parameters of the micro-arc oxidation for ZrH; g

Composition and concentration/g L.

Electrolytic parameters

NasP301o NaOH Na,EDTA Vanodic/ V Veathodic/ V Frequency/Hz Time/min
14.0 1.5 2.0 370 150 200 30

95 Fig.1 Coating thickness and time responses during MAO process
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Fig.2 Surface morphologies of the MAO coatings formed in the
NasP301 electrolyte on the surface of ZrH, g: (a) surface
morphology and (b) magnified image of selected area

in Fig.2a
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Fig.3 Cross-section morphology of the MAO coatings formed in
the NasP301 electrolyte on the surface of ZrH. s: (a) cross-
section morphology and (b) magnified image of selected
area in Fig.3a
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Fig.4 XRD pattern of the MAO coatings formed in the

NasP301o electrolyte on the surface of ZrH g
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Table 2 Quantitative analysis result of coating phases (w/%)
Phase M-ZrO, T-ZrO; C-ZrO;
Content 89.6 7.7 2.7

Zr

Element  w/% at%
0 29.21 70.18

Zr 70.79 29.82
Total 100.00 100.00

Intensity/a.u.

Zr )
1 2 3 4 5 6 7 8 9 10 11
Energy/keV
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Fig.5 EDS spectrum of the MAO coatings formed in the

NasP301 electrolyte on the surface of ZrH; g
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Fig.6 Contrast result of permeation reduction factor between
bared-ZrH; g and coated-ZrHi g
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Fig.7 XRD patterns of ZrH, s before and after the vacuum

dehydrogenation experiment
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Microstructure and Hydrogen Permeation Resistance of Zirconium Hydride
Coated by Micro Arc Oxidation Process in NasP3;0,, Solution

Wang Zhigang®, Chen Weidong®, Yan Shufang®, Fan Xiujuan®, 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: A dense and continuous coating with less cracks and holes was obtained by micro-arc oxidation (MAO) process in an electrolyte
composed of NasP3010+NaOH+Na,EDTA under the constant voltage mode. The surface and cross-sectional morphologies, phase structures
and chemical composition of the coatings were characterized by scanning election microscopy (SEM), X-ray diffraction (XRD) and energy
disperse spectroscopy (EDS), respectively. The hydrogen permeation performance of the oxide films was evaluated by vacuum
dehydrogenation experiment and XRD. The results show that the obtained coating with an average thickness of 78 pm contains a transition
layer, a dense layer and a loose layer. The coating is mainly composed of M-ZrO,, T-ZrO, and C-ZrO,, and M-ZrO; accounts for about
90%. The PRF (permeation reduction factor) value of the oxide film reaches up to 11.7, which indicates that the ZrO, ceramic coating
formed on the surface of ZrH; g has a superior hydrogen anti-permeation effect.

Key words: zirconium hydride; micro-arc oxidation; oxide film; phosphate; hydrogen permeation resistance
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