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Corrosion of SUS304 stainless steel in oxalic acid solution

Takashi MorozuMi, Makoto Moriva, Kazumi OGURA
and Yoshiaki TAKEMOTO
(Received September 30, 1987)

Abstract

The corrosion rate of oxidized and unoxidized SUS304 stainless steel was measured in
0.1M oxalic acid at 80°C under the potentiostatically polarized conditions.

The dissolved amounts of Fe, Cr and Ni were determined by atomic absorption analysis
after 166 min of polarization as a function of the potential. The corrosion potential and the
sweep potentiostatic polarization curve were also measured in the same solution.

The unoxidized specimen was severely attacked at the cathodic potential between —200
and —700 mV vs Ag-AgCl. Similar cathodic corrosion was also found, but with a decreased
dissolution rate, for oxidized specimens. Since the corrosion potential of the alloy situated
nearly at the boundary of active passive transition, both specimens frequently suffered
localized attack due to insuffcient passivation during spontaneous immersion.

The dissolution rate of the surface oxide was slightly effected by the electrode potential
within the active and the passive regions. Therefore, weakly anodic polarization is desir-
able for the dual purposes of the effective dissolution of surface oxide and the protection of
substrate alloy surface.
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LR R LBROREE Y BEL /eai b, FIERES L CHEROBRA YL VL TEF
WAL OB LI, ZOREDECREBEE L3l d, PRoRkEDhOL0EFEM
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Fig.1 Corrosion potentials of oxidized and unoxidized SUS304
stainless steel specimens in 0.1M oxalic acid solution at
80°C : curve a) unoxidized specimen, curve b) oxid-
ized specimen.
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Fig.2 Sweep potentiostatic polarization curves of SUS304
stainless steel in 0.1M oxalic acid at 80°C (solid and
broken lines denote anodic and cathodic polarizations,
respectively) : a) unoxidized, b) oxidized specimen.
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Fig.3 Dissolved amounts of major

alloy elements after 166 min
of potentiostatic polariza-
tions of unoxidized speci-
men : & all elements, O Fe,
ANi, oCr.
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e, BREBEL T —250mV R COTHREOBRILEEDOH L & - T b, bk,
BALER D —300 MV B A EHE 70 ug/cm? BT R IcER T 5 L HETHE ~ 7 %
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Fig.4 SEM photographs of specimen surface after 166 min Fig.5 Dissolved amounts of major alloy
polarization at various potentials: a) unoxidized elements after 166 min of
specimen at —400mV, b) unoxidized at corrosion potentiostatic polarization of
potential, ¢) oxidized at —450mV, d) oxidized oxidized specimen : Aall elements,
at —300mV vs Ag-AgCl. QOFe, ANi, oCr.
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