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Fig.1 XRD patterns of films at different substrate temperatures
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Fig.2 High resolution Pt 4f XPS spectra of films at different

substrate temperatures: (a) room temperature and (b) 200 C
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Fig.3 Surface morphologies of films at different substrate temperatures: (a) RT, (b) 200 C, (c) 300 °C, and (d) 400 C
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Fig.4 TEM image (a), SAED pattern (b), and particle size distribution (c) of the film at substrate temperature of 200 ‘C
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200 C at different scanning rates
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Table 3 Attenuation rate of platinum oxide electrodes after 100
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Temperature/'C RT 200 300 400
Attenuation rate 19.81 14.37 20.17 31.91
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Fig.7 Cyclic voltammograms of films at substrate temperature of

200 C at different scanning cycles
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Influence of Substrate Temperature on the Structure and Electrocatalytic
Property of Platinum Oxide Films

Shen Yue', Li Sixie', Tang Ling?, Wang Chuanjun®, Xu Yanting®, Wen Ming"
(1. Sino-Platinum Metals Co., Ltd, Kunming 650106, China)
(2. Kunming Guiyan Catalyst Co., Ltd, Kunming 650000, China)

Abstract: Platinum oxide electrode, as an important part of hydrogen concentration monitoring sensor built in containment, makes hydrogen

sensor at a bottleneck due to its insufficient mechanical and electrocatalytic properties, which limits the overall localization process of AP1000
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technology in China. In the present study, platinum oxide film electrode was successfully prepared on platinum substrate by reactive magnetron
sputtering, and the influence of different substrate temperature on the composition, morphology and electrocatalytic property of the film was
investigated. The results show that platinum oxide film composed of PtO and PtO, can be obtained in Ar/50%0, sputtering atmosphere. As the
temperature increases from room temperature (RT) to 200 °C, the oxygen vacancies in the amorphous film are gradually repaired and converted to
the crystalline state, forming a three-dimensional nano-dendritic and crack-free film with uniform distribution. Ratio of PtO, increases,
electrochemical active area (ECSA) increases, and stability improves. When the temperature rises to 400 °C, oxygen vacancies concentration
decreases, average grain size increases. Since PtO, decomposes into PtO and Pt, and thus ECSA decreases, the stability and oxygen reduction
activity of the films decreases gradually.

Key words: magnetron sputtering; platinum oxide; microstructure; electrocatalytic property
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