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Abstract

Films of Zn-doped Fe;03 Nanowires were prepared on the surface of carbon steel using a method of
thermal decomposition of oxalate conversion coatings at 350°C in air. The coating precursors were ob-
tained by immersing the steels in ethanol solutions of 1.5 mol/L oxalic acid with 5.0 x 10-* mol/L zinc
oxalate for 90 min. The oxide films were characterized with X-ray diffraction (XRD), scanning electron
microscopy (SEM), transmission electron microscope (TEM) and photocurrent measurement. The re-
sults indicate the Fe;03 nanowires with diameter of ~100 nm. In 2.5 mol/L NaOH solution, the oxide
films generated anodic photocurrents of n-type semiconductor behavior under visible light irradiation
and zero bias. The Zn doped film generated larger photocurrent than the undoped film did.
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Figure 1. Schematic diagram of photoelectric
performance testing device
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Figure 2. SEM morphologies of the samples heated in air at 350°C for 2h (a) unimmersed, (b) immersed in ethanol so-
lution of oxalic acid (FF) and (c) immersed in the solution with ZnO (ZFF)
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Figure 3. XRD patterns of samples heated in air at 350°C for 2h
unimmersed in ethanol solution of oxalic acid (a), immersed in etha-
nol solution of oxalic acid (FF, b) and in the solution with ZnO (ZFF,
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Figure 4. TEM imagines of the samples heated in air at 350 ‘C for 2h (a) immersed in etha-
nol solution of oxalic acid (FF) and (b) immersed in the solution with ZnO (ZFF); (c) the EDX
spectra of (a) and (b)
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Figure 5. Photocurrent measured at zero-bias in 2.5 mol/L NaOH solution under visible light for various samples
heated in air at 350 ‘C for 2h (a) unimmersed, (b) immersed in ethanol solution of oxalic acid(FF) and (c) im-
mersed in the solution with ZnO (ZFF)
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