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Fig.1 XRD patterns of zirconium hydride in-situ oxidation

coatings at different oxidation temperatures for 20 h
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Fig. 2 Morphology of zirconium hydride in-situ oxidation

coatings
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Fig.3 EDS analysis of along the arrow direction of cross section

in Fig.2 for zirconium hydride in-situ oxidation coatings
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Fig.4 AES spectra obtained from zirconium hydride in-situ

oxidation coatings under different depths
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Fig.5 Curves of atomic concentration of zirconium hydride
in-situ oxidation coatings changed with the sputter

depth distribution
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Fig.6 XPS spectra of zirconium hydride in-situ oxidation
coatings under different sputter depths (h=0, 5, 30,
100, 200 nm)
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Fig.8 0O 1s(a), N 1s (b) XPS spectra of the obtained coating under different sputter depths (h=30, 100, 200 nm)
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Table 1 Binding energy of XPS peak under different
sputter depths

Elements h/nm Peakl/eV Peak2/eV Peak3/eV Peak4/eV

30 284.8 282.1 - -
C1s 100 284.8 281.7 - -
200 284.8 281.9 - -

30 185.6 183.2 181.3 179.7
Zr 3d 100 185.3 182.9 180.9 179.2
200 185.2 182.8 180.8 179.2

30 532.6 531.1 - -
O1s 100 532.4 530.8 - -
200 531.9 530.7 - -

30 398.4 396.6 - -
N 1s 100 398.1 396.3 - -
200 398.4 396.6 - -
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Preparation of Multi-Component Coating on the Surface of Zirconium Hydride

Yan Guoging, Chen Yang, Peng Jiaging, Wu Ming, Zhang Jiandong, Zhang Shunli, Wang Lijun
(Division of Rare Metals Metallurgy and Materials, General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: Multi-component coatings on zirconium hydride were manufactured by gas-solid reaction. The oxidizing atmosphere was
generated by urea decomposed into complicated chemical compound at high temperature. The phase structures, microstructure, elements
depth profiles and binding energies of multi-component coatings were analyzed by XRD, SEM, AES and XPS, respectively. XRD shows
the phase structure of the coatings consists mainly of ZrN and ZrO,, including monoclinic ZrO, (m-ZrO;) and tetragonal ZrO; (t-ZrO5).
SEM depicts the coatings are formed densely and combined tightly. AES indicates the coatings are composed of carbon, nitrogen, oxygen
and zirconium elements, and outside-in distribution is carbon-nitrogen-enriched layer and oxygen-enriched layer. Meanwhile the atomic
concentration of carbon and nitrogen decreases, while oxygen and zirconium increases continuously with increasing the sputtering time.
XPS spectrum reveals coatings contain Zr-O, Zr-C, Zr-N-0O, Zr-N and O-H bonds.

Key words: zirconium hydride; multi-component coatings; urea decomposition; SEM; XPS
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