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Pulse Electrodeposition Fabrication and Electro-catalytic
Property of Flower-like Sb-SnO, on TiO, Nanotubes
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(State Key Laboratory for Marine Corrosion and Protection, Luoyang Ship Material Research Institute, Qingdao 266101, China)

ABSTRACT: The work aims to improve contact between surface active layer and substrate, capacity of active substance as well
as stability of electrode by introducing active substance nanotube interlayer, and enhance active specific surface area of elec-
trode and electrocatalytical activity of Sb-SnO, electrode by constructing apparent morphology. With TiO, nanotube arrays as
the interlayer, novel hierarchical flower-like Sb-SnO, electrode was fabricated in the method of two-stage pulse electrodeposi-
tion. Highly ordered TiO, nanotube array was obtained on the surface of Ti substrate in the method of anodic oxidation. During
the preparation process, reverse pulse electrodeposition (8 ms, 833 mA/cm?; 2 ms, —833 mA/cm?; 0.99 s, 0 A) was completed to
construct distinct tube-in-tube structure and further compact Sb-SnO,-coated TiO,-NTs layer. Pulse signal (5 ms, 200 mA/cm?;
195 ms, 0 mA/cm?) was applied to obtain flower-like morphology. Electrochemical test showed that oxygen evolution potential

of the electrode was 2.0 V (vs. SCE) and phenol oxidation peak appeared at nearly 1.7 V, charge transfer resistance was 50.4 Q
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and accelerated life result could be up to 39 h. Electrochemical phenol degradation test showed that the TiO,-NTs@Sb-SnO,

could remove 97% of phenol after 4 h electrochemical degradation, and first-order kinetic rate constant of phenol degradation

was 14.9x107 min™'. An electrode prepared in the method of pulse electrodeposition exhibits good stability and electrocatalytic

removal capacity of phenol.

KEY WORDS: pulse electrodeposition; Sb-SnO, electrode; tube-in-tube structure; flower-like; TiO, nanotube; phenol removal
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Fig.2 SEM images in different stages of preparation process of electrode: (a) TiO, nanotube array; (b) TiO,-NTs@SnSb
tube-in-tube structure; (c¢) surface morphology of TiO,-NTs@Sb-SnO, electrode
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Tab.2 EDS results of electrode

Element wt% at%
OK 20.90 66.36
SnL 66.64 28.45
SbL 12.46 05.19
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Fig.3 XRD patterns of TiO, nanotube array and
TiO,-NTs@Sb-SnO, electrode
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Fig.4 Linear sweep voltammetric curves of electrode in 0.25
mol/L Na,SOy, solution and in 100 mg/L phenol + 0.25 mol/L
Na,SO, mixed solution
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Fig.7 EIS image of TiO,-NTs@Sb-SnO, electrode
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Fig.8 Accelerated life curve of electrode
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