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Preparation and Electrochemical Properties of Macroporous ATO/SiO, Electrode

LI Wen-Li ZHANG Rui-Feng® WANG Wen-Qin YE Jian
(Faculty of Material Science and Chemical Engineering, Ningbo University, Ningbo, Zhejiang 315211)

Abstract: Macroporous ATO/SiO, conductive materials were prepared in large size by immersing macroporous
Si0, supports into a mixed solution of SnCl,/ShCl; in ethylene glycol, a subsequent two-step in-situ hydrolysis
and the final calcination at high temperature. The structure of the obtained material was characterized by means
of SEM, FTIR, XRD and XRS. The electrochemical behavior was investigated by the steady polarization and
electrochemical polymerization of aniline. The results showed that ATO formed nano-particles in an even size of
10 nm and packed closely on the SiO, thin layer. The conductivity increased with the content of ATO in the
composite material, after three times of loading the volume resistance was measured to be 18 () -cm and the
specific surface area was 77 m*+g™'. The macroporous ATO/SiO, anode showed an oxygen evolution potential in
acidic and neutral conditons of 2.5 V and 2.2 V respectively. Aniline could be polymerized by the galvanostatic
electropolymerization method and deposited on the ATO/SiO, electrode. Cyclic voltammetry experiments showed
electrical activity of the deposited polyaniline, the electrical signal increased as the electrode was immersed in
H,SO, for longer time, which indicated that a larger surface area provided a higher rate of electrochemical

reaction on the macroporous electrode.
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Fig.1 SEM images of ATO/SiO, and SiO, support
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Fig.3 XRD pattern of ATO/ SiO, macroporous material
(wro=77.4%)
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Fig.4  XPS spectra of ATO/SiO, macroporous material (w,=77.4%)
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Table 1 Properties of ATO/SiO, composites with different content of ATO

Contents of ATO in

Loading times )
ATO/S10; composite / wt%

Surface area of ATO/SiO,

Volume resistance of

ATO/SiO, composite / (£)+cm)

composite / (m?-¢™)

Loading once 53.7
Loading twice 70
Loading three times 774

1066 920£20
94+4 200+8
T7+3 18+3

22 ATO BIRFRSRU &
T BH B b 247 3 A7 AL A A I fife 00K o3 il A
2 A B T SN DRI SR AR A B e Y

BT 48068 FL 34 DT A3 2500 ) 20 T 1 (6 T & Lk
WL MK WA CL AT, B Sa F1 b 4051
HEIR T ATO/SiO, H 2 7E 0.5 mol - L™ H,S0, % K
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Fig.5 Steady polarization curves of the ATO/SiO,

electrode in solution
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