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Abstract Influence factors on semiconduction properties of oxide films on a cupronickel electrode in the
simulated water was studied by cyclic voltammetry and photocurrent response method. The cupronickel
electrode showed p-type photoresponse, which came from Cu,O layer on its surface. The photoresponse
changed to n-type in the simulated water. The transition from p-type to n-type might be related to the doping
of CI" and SO3 anions into Cu,O film. It did not show n-type photoresponse when the cupronickel elec-
trode was immersed in the simulated water containing some sulfide. It was shown that the degree of corro-
sion increased with the concentration of these anions and temperature. In addition, as the pH increased be-
tween 7 and 9, the corrosion resistance of B30 was enhanced, while it lowered as the pH was beyond 9.
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Figure 1 i-p curvers (a) and i,,-¢ curvers (b) for copper and
cupronickel B30 electrodes in a borax buffer solution (pH 8.5)

(1) Cu electrode; (2) nickel electrode; (3) cupronickel electrode; (4) cupro-

nickel electrode in simulated cooling water for 2 h
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Figure 2 i,,-¢ curvers for cupronickel B30 electrodes immersed
in simulated cooling water with different immersion time
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Figure 3  iy-¢ curvers (a) and Nyquist plots (b) for cupronickel
B30 electrodes in simulated cooling water containing various
chloride concentrations
(1) 23.67 mg/L (blank); (2) 33.42 mg/L; (3) 38.67 mg/L; (4) 46.17 mg/L; (5)
53.67 mg/L
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Figure 4 iy-¢ curvers (a) and Nyquist plots (b) for cupronickel
B30 electrodes in simulated cooling water containing sulphate of

various concentrations
(1) 60.8 mg/L (blank); (2) 63.3 mg/L; (3) 65.3 mg/L; (4) 75.8 mg/L; (5) 80.8
mg/L
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Figure 5 iy-¢ curvers (a) and Nyquist plots (b) for cupronickel
B30 electrodes in simulated cooling water with different tem-

perature
(1)25°C;(2) 30°C; (3) 40°C; (4) 50°C; (5) 60°C
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Figure 6 iy-¢ curvers (a) and Nyquist plots (b) for cupronickel

B30 electrodes in simulated cooling water at different pHs
(1) pH=7.0; (2) pH=28.0; (3) pH=9.0; (4) pH=10.0; (5) pH=11.0
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