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Tab. 1 Experimental values of photocurrent spectrum of zirconium oxide film in various electrolyte solutions
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(nm) (nm) (nm) (nm) (nA)  (nA) /N
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0. 05 mol/L. —0. 886 4.6 3.1 2. 43 N
K.SO, —2.100 2.9 2.1 —28.2
0.1 mol/L —0.738 4.6 3.1 2. 86 N
NaOH —1.250 2.9 —8.36
0.5 mol/L.  —0.423 4.4 3.1 4.22 N
H-SO, —1.250 2.9 2.0 —3.88
Uo.c.+ 0.5 mol/L  —0.340 4.1 3.0 2. 40 N
0. 5V film H.SO, —1.300 4.8(—1V) 2.2 1.9 —3.88
0. 1 mol/L 5.000 4.56¢(—1V) 3.1 36.7 Y
- —2.7 .
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Fig. 4 Photocurrent spectrum for a 5 V anodic oxide film on zirconium in | mol/L NaOH
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A Photoelectrochemical Investigation of Zirconium oxide film

Yang Maizhi
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Abstract A photoelectrochemical investigation has been carried out on zirconium initial
oxide film and its oxide film grown anodically at constant rate up to different thickness. Both anodic
and cathodic photocurrents on the photocurrent spectrum depended on the potential, but had little

relation with the forming anodic films or measuring solutions. Photocurrent spectrum and photocurrent
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transients suggested that the oxide films on zirconium were duplex layers structure. The internal layer

was ZrO,and the external layer ZrQ;, » (H,0),. The photocurrent included photogenerated carrier in

internal and external oxide films, as well as internal photoinjection process for electrons from the

substrate metal into the electrode/electolyte interface reacting with the redox couple. The analysis of

photocurrent spectra has given the threshold energies for three processes.
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