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ABSTRACT WOs; film electrode with visible photoresponse was prepared by cathodic electrode-
position, in order to develop a photoelectrochemical approach for metal, such as copper, anticorrosion
under visible light illumination. The influences of preparation conditions and the composition in anode
compartment on its photoelectrochemical performance were investigated. The results show that the
optimal preparation conditions are: electrodeposition potential at —0.45 V wvs. saturated calomel elec-
trode, deposit time 1600 s, sintered at 400 ‘C. In the presence of hole scavenger, such as formate, the
photocurrent of the photoelectrode was the highest, and it increased with increasing pH and formate
concentration in the anode cell. The photoelectrochemical approach for copper anti corrosion in 4
mol/dm® NaCl solution using the WO3 photoanode under visible light was proved to be practicable,
which provides a new approach for photoelectrochemical anticorrosion for metals under visible light.
KEY WORDS WOg, electrodeposition, visible light, copper, photoelectrochemical anticorrosion
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Fig.1 Curves of linear sweep voltammetry under visible
light for WO3 electrodes electrodeposited at —0.45
V for 20 min and annealed at different tempera-

tures
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Fig.2 Curves of linear sweep voltammetry under vis-
ible light for WO3 electrodes obtained at —0.45
V for different electrodeposition times, the in-
set showing the dependence of saturated pho-
tocurrent for WOg electrodes on electrodepo-

sition time
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Table 1 Effect of hole scavengers (0.1 mol/dm3) in the
photoanode cell (pH 6.8) on short—circuit pho-

tocurrent Ig. for the WOj3 electrode under vis-

ible light

.. Hole scavenger Tscy pA
Water 3.5
Methanol 8.8
t—butylalcohol 7.1
Phenol, 1x1074 mol/dm3 4.0
Formate 13.2
Scavenge 0.1 mol/dm? 4.5
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Fig.3 Variation of short—circuit photocurrent in the
WO3-Pt galvanic couple with formate concentra-
tion in the photoanode cell (pH=6.8)
40

Isc. A

Fig.4

iy

e

2 3 4 5 6 7 8 9 10
pH of anode

B4 AELERSHRERR pl HHXER

Variations of short-circuit photocurrent with ini-
tial pH in the photoanode compartment. Formate

concentration is 0.1 mol/dm?



¥R - B TR & WOs AR B H Cu A LYEYErE 22 R T 767

LN
042t
E
| —=— Unprotection
% 0101 o Visible light anticorrosion
E oosf
NS
Q 0.08Ff
5 - o
c
2 004+ I/ /
8
c
g 0.02F ®
Q
5 e
O Q.00 ®
10 15 20 25 30 35 40
th

B 5 ssfbdid Cu BrueBAEl
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