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Fig.1 ASE depth profiles of anodically passivated layers formed
on Fe30Mn9Al alloy in 1 mol/L Na,SO, solution for anodic
aging time of 15 min (a) and 5 h solution (b)
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Fig.2 XPS spectra of anodically passivated layers formed on
Fe30Mn9Al alloy in 1 mol/L Na,SO, solution for anodic
aging time of 15 min: (a, ¢, €, g) 0 nm; (b, d, f, h) 1 nm;
(a, b) O 1s; (c, d) Fe 2p; (e, f) Mn 2p; (g, h) Al 2p
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Fig.3 XPS spectra of anodically passivated layers formed on
Fe30Mn9Al alloy in 1 mol/L Na;SO, solution for anodic
aging time of 5 h: (a, ¢, e, g) 0 nm; (b, d, f, h) 1.25 nm;
(a,b) O 1s; (c, d) Fe 2p; (e, f) Mn 2p; (g, h) Al 2p
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Table 1 Carrier density and flat band potentials of the passive
films formed on Fe30Mn9Al alloy in 1 mol/L Na,;SO4
solution for different formation time

Time/h  Np/x10%cem®  Na/x10%cm™®  Eg/mV (SCE)
0.25 2.58 7.13 -283
1 2.27 7.35 -335
5 1.96 - -366
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Effects of Passivating Time on the Semiconductor Properties
of Passive Film Formed on an Fe30Mn9AlI Alloy

Zhu Xuemei, Xie Xue, Zhang Lin, Zhang Yansheng
(Dalian Jiaotong University, Dalian 116028, China)

Abstract: The effects of anodic aging time on the constitution, structure and semiconductor properties of passive films formed on an
Fe30Mn9Al alloy in 1 mol/L Na,SO4solution were studied by Auger electron spectroscopy (AES)/X-ray photoelectron spectroscopy (XPS)
analysis and the measurement of Mott-Schottky curves. The results show that the passive film formed on Fe30Mn9Al alloy in 1 mol/L
Na,SO, solution for 15 min has two layers of inside and outside; the outside layer has the characteristics of n-type semiconductor, which is
composed of Fe,0O3, Al,03, Mn,03, FeOOH and AIOOH, while the inside layer has the characteristics of p-type semiconductor, which is
composed of MnO. The passive film formed on Fe30Mn9Al alloy in 1 mol/L Na,SO4 solution for 5 h has the characteristics of n-type
semiconductor, which is composed of FeEOOH, AIOOH and Mn;03. As the anodic aging time increases from 15 min to 5 h, the Mn is
depleted with MnO dissolved, the Al and Fe are enriched, and the Al and Fe oxides are changed to the Al and Fe hydroxides. The donor
densities Np of the passive film decrease from 2.58x10%! to 1.96x10% ¢cm™, and the flat band potential E, decreases from —283 to —366
mV.

Key words: Fe30Mn9Al alloy; passive film; AES/XPS analysis; Mott-Schottky curves; semiconductor properties
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