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Fig.1 SEM images of surface of Ni foam (a) and NiO nanosheet arrays (b~d)
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2 ANIEI LG L R AR AR 3R A5 1 Ni-Ti-O 442K Jy %1 SEM [ 5
Fig.2 SEM images of Ni-Ti-O nanosheet obtained by the mass ratio Ryii of 1:8 (a), 1:16 (b), 1:24 (¢), and 1:32 (d)
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Table 1 EDS results of Ni-Ti-O nanosheet obtained by
different Ry;1i values (at%)

Element Ruimi
1:8 1:16 1:24 1:32
(0] 5.89 3.95 11.26 4.53
Ti 0.31 0.38 0.58 0.63
Ni 93.81 95.67 88.15 94.84
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Fig.3 HRTEM images (a, b) and EDS mapping (c, d) of Ni-Ti-O nanosheet prepared by Ryii=1:24
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Fig.4 XRD patterns of samples prepared by heat treatment

only and titanizing
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Fig.5 CV curves of electrodes prepared with different amounts
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Fig.6 CV curves of the as-prepared NT, NO, NOH, NTO at 50 mV/s (a) ; CV curves of NTO at various scan rates (b)
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Fig.7 Discharge curves of NT (a), NO (b), NOH (c) and NTO (d); specific capacitances at different current density (e)
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Microstructure and Electrochemical Properties of Ni-Ti-O
Nanosheets Supported on Ni Foam

Chen Yu, Hou Guangya, Tang Yiping, Wu Liankui, Cao Huazhen, Zheng Guoqu
(Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Ni-Ti-O nanosheets were fabricated on 3D porous nickel foam by hydrothermal synthesis and thermal diffusion metallizing.
Scanning electron microscopy (SEM), X-ray diffraction (XRD), transmission electron microscopy (TEM) and high resolution transmission
electron microscopy (HRTEM) were used to investigate the micro morphology and phase of NiO and Ni-Ti-O nanosheets. The methanol
catalytic performance and capacitance properties of these electrodes were investigated by cyclic voltammetry and charge-discharge tests.
The results show that the phase of Ni-Ti-O nanosheets fabricated on 3D porous nickel foam is NiO and TiO with polycrystalline form; The
permeation of Ti results in oxygen vacancies in NiO nanosheets and causes synergistic effect with Ni, which makes the electrocatalytic
performance of Ni-Ti-O nanosheet electrode for methanol oxidation is much larger than that of Ni(OH), and NiO electrodes; When the
mass ratio of the Ni foam and the Ti powder (Ryiri) is 1:24 and the current density is 5 mA-cm™, the area specific capacitance of the
Ni-Ti-O electrode is 2.15 F-em™, which is 3.2 times larger than that of Ni(OH),/Ni foam electrode (0.67 F-cm™).

Key words: Ni-Ti-O nanosheet; microstructure; hydrothermal synthesis; methanol catalysis; capacitance property
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