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Fig. 1 SEM image of the samples: (a) Tungsten sheet; (b) Tungsten sheet oxidized 5 min; () Tungsten sheet oxidized for

5 min and nickel plated for 1 min; (d)Tungsten sheet oxidized and nickel plated for 5 min, respectively.
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Fig.2 (a) EDX image of tungsten sheet oxidized and nickel plated for 5 min, respectively; (b)TEM image of tungsten

sheet oxidized and nickel plated for 5 min, respectively; (c¢), (d) XPS spectrum of the samples; (e) schematic spectra

of W electrode anodic oxidation
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Fig. 3 Effect of oxidation time on initial potential (A, B, C, D corresponding to anodic

oxidation for 5 min, 2 min, 1 min and O min, respectively, a, is the illustration of time-ini-

tial potential, a, is the illustration of an enlarged view of part of the cyclic voltammetry, cy-

clic voltammetry scanning speed of 5 mV/s).
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Fig. 4 Effect of nickel-plated time on initial potential of tungsten trioxide( A, B, C, D corresponding to anodic oxidation
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Abstract: Dense film of tungsten trioxide was formed by the anodizing at low voltage and low current in strong alka-
li solution, and then nickel was deposited on the tungsten trioxide by light assisted electrochemical deposition in
acidic solution. The electrodes were characterized by SEM, EDX, XPS, TEM technologies. The results showed
that body-centered cubic structural tungsten substance changed into monoclinic structural tungsten trioxide, and
nickel was existed in the form of Ni( OH),. Electrochemical tests indicated that the tungsten trioxide enhanced the
absorption of electrode to visible light obviously and led to initial potential migrating to the positive direction with
the extension of oxidation time. Deposited nickel could not only reduce the potential of water oxidation over the
electrode surface, but could also protect the film of tungsten trioxide from photo-corrosion. Moreover, Ni showed
very weak effect on composite electrode light absorption.

Key words: photoelectric water spitting; tungsten trioxide ; nickel modified; composite electrode



