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Effects of MoO 4> in the Acidic Electrolytes on the Corrosion Behavior of
Sensitized 304 Stainless Steel in the Acidic Electrolytes

*Han-Cheol Choe and Kwan-Hyu Kim
*Engineering Research Institute, Chonnam National University
Department of Metallurgical Engineering, Chonnam National Univ.,

Kwangju 500-757

The corrosion resistance of sensitized 304 stainless steel was investigated
potentiodynamically in the molybdate-containing electrolytes. The composition of
the passive film formed in the passive region was analyzed by using the x-ray pho-
toelectron spectroscopy(XPS). It was observed that the addition of molybdate to
various electrolytes such as H.SO, KSCN and HCI solutions increased the corro-
sion potential, pitting potential and repassivation potential of the sensitized 304
stainless steel, and decreased the active current density, passive current density
and reactivation current density. However, the passive current density in HSSO. so-
lution increased with the molybdate addition. When the molybdate was added to
the KSCN and the HCI solutions, the number and the size of pits decreased re-
markably. The results of XPS analysis showed that the passive film formed after
passivation in the molybdate -containing electrolytes consisted mainly of oxy-
hydrates and Mo oxides which would lower the dissolution rate of metal at the
active sites such as Cr:Cs precipitates.
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Photo. 1. BF TEM micrograph of solutionized
sample (a) at twin boundary and sensitized sam-
ple (b) at grain boundary.
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Fig. 1. Anodic polarization curves for sensitized
304 stainless steel in 0.5M H,S0, solution contain-
ing 0.02-0.5 M Na,MoQ, at 25 C.
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Fig. 2. EPR curves for sensitized 304 stainless
stee! in 0.5M H,50,+0.01 M KSCN solution con-
taining 0-0.02M Na,Mo0Q, at 25°C.
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Fig. 3. EPR curves for sensitized 304 stainless
steel in 0.5M H,S0,+0.01M KSCN solution con-
taining 0.1-0.5M Na:MoQO, at 25 .
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Fig. 4. Cyclic potentiodynamic polarization curves
for sensitized 304 stainless stesl in 0.5M HC! solu-
tion containing 0.02-0.5M Na,MoQO, at 25°C.
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MoQ 4" concentration in 0.5M HCl at 25°C.
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Fig. 6. Ep(EpE.p) of sensitized 304 stainless
steel as a function of the MoQ,%~ concentration
in 0.5M HCl at 25°C.
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Photo. 2. SEM micrographs showing ¢

§ L]

orrosion behavior of sensitized 304 stainless steel sub jected to anod-

ic polarization in (a) 0.5M H,SQ,, (b) 0.5M H,S0,+0.01M KSCN, (¢} 0.5M HC!, (d) 0.5M H,S0,+0.5M Na,MoO,,
(e) 0.5M H,S0,+0.01M KSCN +0.5M Na,Mo0O,, and (f) 0.5M HCI + 0.5M Na,Mo0O, solutions at 25°C.
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Photo. 3. SEM micrographs showing corrosion behavior and EDX results of sensitized 304 stainless steel
after EPR test in 0.5M H,S0,+0.01M KSCN +0.5M Na,MoQ, at 25°C.
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Fig. 7. XPS spectra of sensitized 304 stainless steel after passivation at +500mV(SCE} in (a) 0.5M H:S0,,
(b) 0.5M H,S0,+0.01M KSCN, (¢) 0.5M HCl, (d) 0.5M H,SO,+0.5M NaMoO,, (¢) 0.56M H;50,+0.01M KSCN +0.5M
NaMo0O,, and (f) 0.5M HCI+0.5M Na,MoOQ, solutions at 25¢C.
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2 ALEEANT} BLYT

2. 0.5M H,S0,+0.01M KSCN&«eo) 0.02M
NaMoO/E H7lste ARYHARYES 27
29407 YHHRRYUES} ZBastd sy
7} Yolx v Na,MoOA 7}ge] 0.1, 0.3 @ 0.5M
2 BolNd RAHI 44D gANVRY
7 ad zasd AFYHARYEE dER}
A @431 &3wgol yEdT.

3. 0.5M HCl£9 o] NaMoO,& 0.02-0.5M3H 7}
e FAUN(ENS ALFHRAN (7
27485 Epu(EpcEuwp®l &tol Zadte ARE
B8t mes dedo.

4. SEMel g RAFHBRAD, MO 7
7159 HSOLAA e ABED] B8
2 H,SO,+KSCN& 2l A9 Moyl &fE #4
A g Bol ¥AHW YARAZR RES} o

A2 HCle M e RE7 dA8HA 2480,
5. Hsjdol MOl 7t H7MEE H,S0,£ 9o A
FAHE FEeHa=tz4gde MoO;, NaMoO, 2H,0
g MoO,5°] 1 H,S0,+KSCN&oje] 3 &= Na,
MoO,-2H,05-°1 ™ HCI&9 o &= MoO.Cl, MoO,,
oxyhydrates{Mo,0,,(OH), or Mog(OH),5] ¥ Na,
MoO,-2H,050] QA Hr}.

% 7

£ A7E 199245 Aguistn thed 7o)
A8l =88 FHA o m Q7| x| Yo) ZA=P T
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