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Study in enhancement mechanism of corrosion resistance of steel using artificial rus
t particles and development of high corrosion resistant steels
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This study was aim to clarify the relationship between formation, structure and mo
rphology of artificial steel rusts, and density and stability of rust layer. The details were summarized a
s follows.
(1) Formation of steel rust particles strongly depends of the anions delivered from atmospheric corrosive
gases such as SOX, NOX and NaCl, and the SOx is the most effective gas for formation of steel rust particl
es. (2) Adding the Cu(ll) inhibited the growth of alpha-FeOOH particles and accelerated the formation of f
errihydrite rust nanoparticles. (3) Adding the Ti(1V) strongly suppressed the growth of Schwertmannite par
ticles and accelerated the transformation into a-FeOOH rust particles. (4) The amount of formed magnetite
rust particles by reacting iron powder and FeOOH particles was in order of gamma-FeOOH>beta-FeOOH>>alpha-F
e00H and was strongly related to the density and solubility of FeOOH.
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Fig. 1 Yield of the products formed from
FeCl;-Fey(S0O,);3-Fe(NOs3); solutions.
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Fig. 2 Major products formed from

FeCl;-Fey(SOy4)s-Fe(NO3);  solutions. ( O )
o-FeOOH, () B-FeOOH, (A ) Schwert
mannite, (@) no precipitates.
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Fig. 3 Yield of the products formed from
FeSO,4-FeCl,-NaNOj solutions.
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Fig. 4 Major products formed from FeSO,-
FeCl,-NaNOs solutions. ([1) B-FeOOH, (A)
Schwertmannite, (A) Natrojarosite.
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Fig. 5 Crystallite size of o-FeOOH vs.
atomic ratio metal/Fe.
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Fig. 6 TEM pictures of the particles formed
at metal/Fe ratio = 0.10.
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Fig. 7 Solution pH before aging vs. atomic
ratio metal/Fe.
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Fig. 8 XRD patterns of the products formed at
different Ti/Fe ratios for 24 h. (m)
Schwertmannite, (@) a-FeOOH.
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Fig. 9 TEM pictures of the products formed

at different Ti/Fe ratios for 24 h.
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Fig. 10 XRD patterns of the products

formed at Ti/Fe = 0.001 for 3 — 24 h. (m)
Schwertmannite, () a-FeOOH.
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Fig. 11 XRD patterns of p-FeOOH—iron
powder tablets treated at 50°C for 48 h.
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Fig. 12 IR spectra of samples treated with
wet-dry cycles.
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