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Electrochemical evaluation of anti-corrosion performance of 304
stainless steel with oxide skin cleaned electrolytically

TANG Zilong, LI Guodong, WEI Junsheng
(School of Material Science and Engineering , Tianjin University, Tianjin 300072, China)

Abstract: In this work, the anti-corrosion performance of 304 stainless steel (304SS) in HCI and NaCl
media was evaluated after the black and blue-black oxide skin was electrolytically cleaned. The dynamic
potential polarization technique was employed to measure pitting breakdown potentials of 304 stainless
steel in both solutions. The long-term anti-corrosion behavior of 304SS in 0. 5 mol « L' HCI was evaluated
with the potential step polarization technique. The result showed that 304SS demonstrated enhanced
corrosion resistance. It was found that Mn element was enriched to a great extent about 10% (mass) which
was 9 times larger than that in 304 stainless steel matrix based on the energy dispersive spectrum (EDS)
analysis. At the end, the possible role of Mn richness in enhanced corrosion resistance of 304 stainless steel

was discussed.
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Table 1 Chemical composition of 304 stainless

steel/ %6 (mass)

C Si Mn P S Cr Ni Fe

0.035 0.510 1.180 0.035 0.029 17.580 8.010 71.721
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Fig. 1 Anodic polarization curves of 304SS
in 0. 5 mol « L™" HCI after black and blue-black

oxide skin electrolytically cleaned
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Fig. 2 Anodic polarization curves of 304SS in
0.5 mol « L' NaCl after black and blue-black

oxide skin electrolytically cleaned
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Table 2 Corrosion potential of 304SS in 0.5 mol - L™!

HCI and NaCl with and without electrolyses in oxalic acid

Electrolyses “Black” “Blue-black®
Media in oxalic stainless stainless
acid steel steel
0.5 mol « L™! HCI X —0.414 —0.075
N4 —0.424 —0.105
0.5 mol « L™! NaCl X —0.212 —0.105
N4 —0.109 —0.110
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Fig. 3 Time dependence of corrosion potential of
304SS in 0. 5 mol « L' HCI after black and blue-black

oxide skins electrolytically cleaned
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Fig. 4 Time dependence of polarization resistance
R, of 304SS in 0.5 mol » L~ HCI after black

and blue-black oxide skin electrolytically cleaned
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Fig. 5 Time dependence of interface capacity C,

of 304SS in 0.5 mol « ™" HCI after black

and blue-black oxide skin electrolytically cleaned
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Fig. 6 Time dependence of time constant of 304SS
in 0. 5 mol « L' HCI after black and blue-black

oxide skin electrolytically cleaned
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Table 3 Distribution of key elements on 304SS

after electrolytical clean obtained from EDS/ % (mass)

Electrolysis Electrolysis clean-

Chemical
Element emica clean-“black” “blue-black”
clean . .
stainless steel stainless steel
Fe balance balance balance
Cr 19.19 15.92 15. 68
Ni 8. 44 6. 40 6.78
Mn 1.19 10. 25 10. 15
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