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Effect of NaCl on Rusting of Steel in Wet and Dry Corrosion Cycle

Toshiyasu Nisummura, Ken-itsu Tanaka and Yoshiaki Sumvizu

Synopsis :

Relation between corrosion resistance of steel and NaCl concentration has been studied by wet and dry corrosion test.

Corrosion products of steel were directly analyzed in wet and dry corrosion test using In-situ X-ray diffraction

equipment.

Corrosoin rate of steel increased with increasing NaCl concentration. The reduction reaction of rust

accelerated corrosion of steel. Ratio of f-FeOOH in rust tends to increase with increasing NaCl concentration. S-

FeOOH is reduced to amorphous intermediate oxide in wet cycle, and reproduced in dry one. Amorphous intermediate

oxide is reduced to Fe; O, in constant current reduction, but hardly reduced to that in actual wet and dry corrosion cycle.
Key words : steel ; rust ; NaCl; wet and dry ; corrosion ; X-ray diffraction ; FeOOH ; Fe;O, ; reduction ; amorphous.
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sample Index 26 (deg) Relative Intensity
a-FeOOH (110) 24.694 0.76
B-FeOOH (301) 45.873 0.17
v-FeOOH (020) 16.430 0.92
Fe;O, (220) 35.092 0.39
NaCl (220) 53.305 0.65
CaF, (111) 32.943 1.00
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test sample and concentration of NaCl (%)
after wet and dry corrosion test.
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Fig.2. Results of XRD after wet and dry corrosion
test for 20 days.
(A) X-ray diffraction patterns
(B) Weight of each rust calculated by inner
standard method as a function of NaCl
concentration.
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Fig.3. Weight ratio of g-FeOOH to y-FeOOH as
a function of NaCl concentration.
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Fig.5. Result of In-situ XRD measurement for

sample after wet and dry corrosion test for
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(A) X-ray diffraction patterns.

(B) Integral Intensity of FeOOH and Fe;O,
as a function of time after immersion in 0.
5%NacCl.
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Fig.6. Potential decay in constant current (-0.5A/
m?) reduction test for samples after wet
and dry corrosion test for 20 days.
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