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Abstract

Fhe stainless stee! 304 oxidized at 70T in 2.5M Cr0/5.0M H,S50, solution and at 2009, 3007, and 400 in the air
are analyzed with X-ray Photoelectron Spectroscopy (XPS) to obtain depth composition profile of the surface region.
It is confirmed that the surface region has a quite different composition from that of the bulk. This is due to a
difference in the outward diffusion rates of the oxidized species in the surface region. The order of diffusion rates is
Fe » Cr >Ni in the experimental temperature range. In spite of the inferior rate of diffusion, Cr is enriched in the
surface when it is oxidized in the CrOQ/H,S0, solution. This is due to preferential dissolution of oxidized Fe.
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Fig. 1. Plots of potential as function of chemical
surface treatment time of the stainless steel with
variation of temperature in 2.5M Cr0/5.0M
H.50; solution.
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Fig. 2. Photoelectron spectra of oxygen in the “as-
received” state surface of the stainless steel
304 BA.



146 S E

@A A24¥ 435 1991

Relative Peak [ntensity

\"_\_

; | WV

R

9 /v\ k

(ming \_\___

| | !
720 720 T8 704

Aplav)

Fig. 3. Photoelectron spectra of iron in the “as-
received” state surface of the stainless steel
304 BA.
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Fig. 4. Photoelectron spectra of chromium in the “as-
received” state surface of the stainless steel
304 BA.
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Fig. 5. Photoelectron spectra of nickel in the “as-
received” state surface of the stainless steel

304 BA.
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Fig. 6. Elemental composition of the surface layer on
the stainless steel 304 BA versus Ar ion

bombarding time.
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Fig. 7. Elemental composition of the surface layer on
the stainless steel 304 2B versus Ar ion
bombarding time. The sample is heated at
200%C in the air for one minute,
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Fig. 8. Elemental composition of the surface layer on
the stainless steel 304 2B versus Ar ion
bombarding time. The sample is heated at
300 in the air for one minute.
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Fig. 9. Elemental composition of the surface layer on
the stainless steel 304 2B versus Ar ion
bombarding time. The sample is heated at
4007 in the air for one minute.
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Fig. 10. Elemental composition of the surface layer on
the stainless steel 304 BA versus Ar ion
bombarding time. The sample is oxidized in
2. 5M CrQ,/5.0M H,80, solution at
707C until the potential reaches midway
between the maximunt and the minimum.
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Fig. 11. Elemental composition of the surface layer on
the stainless steel 304 BA versus Ar ion
bombarding time. The sample is oxidized in
2. 5M Cr(/5.0M H,S0, solution at 70C
until the potential reaches the minimum.

Fig. 12. Elemental composition of the surface layer
on the stainless steel 304 BA versus Ar ion
bombarding time. The sample is
oxidized in 2. SM CrOy/5.0M H;S0,
solution at 70°C until the potential passes
beyond the mininmin.
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