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Fig.1 Illustration of the preparation of samples
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Fig.2 XRD patterns of samples prepared under different conditions: (a) WOC-X00-2, (b) WOC-700-Y, (c) WC-900-2; XPS spectra of

W 4f of WOC-700-2 and WC-900-2 samples (d)
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Fig.3 Macro-morphologies of samples (a); the flexibility of WOC-700-2 (b); SEM morphology of CA (c)
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Fig.4 SEM morphologies and EDS element mappings corresponding to the white box in the figure of samples prepared at different
temperatures for different time: (a) WOC-500-2, (b) WOC-700-2, (c) WOC-900-2, (d) WOC-1100-2, (e) WOC-700-4, (f) WOC-
700-8, and (g) WOC-700-16
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WC-700-2 (a) and WC-900-2 (b) samples
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Fig.6 TEM images of CA (a) and WOC-700-2 (b); HRTEM images of WOC-700-2 and SAED patterns (c, d); TEM image of WC-900-2 (e);
HAADF image of WC-900-2 and particle size distribution (f); HRTEM image of WC-900-2 (g); SAED pattern of the select area in

Fig.6g (h)
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Fig.7 CV curves of WOC-X00-2 (a, b), WOC-700-Y (c), WOC-700-2. WOC-900-2 and WC-900-2 (d) (the inset images in Fig.7b-7d are
the current densities at 0.8 V in different solutions); chronocurrent test of WOC-700-2 at 0.8 V (e); CV curves of WOC-700-2

measured at 1000 cycles (f) (the inset image is the current densities at 0.8 V)
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Fig.8 EIS curves of CA, WOC-700-2 and WC-900-2
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Preparation and Electrocatalytic Oxidation Performance of Flexible W-O-C/Carbon
Aerogel Electrodes

Shen Zhongwei, Zhang Jianli, Tang Yiping, Cao Huazhen, Zheng Guoqu, Hou Guangya
(College of Materials Science and Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: In this study, carbon aerogel (CA) substrates were prepared by using bacterial cellulose as template, then flexible W-O-C/CA
and WC/CA composite electrode materials were prepared by impregnation and high temperature treatment. The effects of preparation
process on the phase, morphology and electrocatalytic performance of methanol were investigated. With the increase of heat treatment
temperature and the extension of holding time, the phase change occurs as tungsten precursor—tungsten oxide (WOs, WOsy,
WO,)-»W—-WC,—WC. For the flexible electrode prepared at 700 <C for 2 h, the phases of the supported particles are oxygen-deficient
tungsten oxide (WOs;.x) ,WO; and tungsten carbide (WC). The electrode has good electrocatalytic performance for methanol oxidation
(peak current density of 76.5 mA <m™ at 0.8 V) and long-term cycling stability, the peak current density remains 88% of the initial value
after 1000 cycles. This flexible electrode is expected to be used in the anode of portable or micro methanol fuel cell.

Key words: methanol electrocatalytic oxidation; carbon aerogel; catalytic electrode; tungsten carbide
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