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Flow Accelerated Corrosion of Low Alloy Steel in Weak Alkaline Seolution
characterized by Electrochemical Method
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Flow-Accelerated Corrosion behavior concerning both activation and mass transfer process of
low alloy steel was studied using rotating cylinder electrode in mild alkaline solution by DC
and AC electrochemical techniques at ambient temperature. Passive film was formed from pH
9.8 by step oxidation of ferrous product into hydroxyl compound. Corrosion potential shifted
slightly upward with rotating velocity by the diffusion mechanism of cathodic species. Corrosion
current density increased with rotating velocity in neutral solution. Meanwhile, limiting current
increased with rotating speed irrespective of pH values. It seems that activation process, which
represents formation of passive film on the bare metal surface. controls the entire corrosion

kinetics in this study.
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Table 1. Experimental conditions

. Rotating
Static (Orpm) (1000-3000rpm)
0s. DA. 0s. DA.

N |Alk| N Alk | N JAlk| N Alk
DC.|P | PIPTSLIPTSL| P| P [PTSL{PTSL
AC.EIS EIS | EIS
0.5 : Oxygen Saturated, D.A. : De-Aerated,
N : Neutral, Alk : Alkaline solution

P : Polarization curve, T : Tafel extrapolation,

S : Stern-Geary, L : Limiting current
EIS : Electrochemical Impedance Spectroscopy
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Fig. 1. Electrochemical results of SA106 Gr.C steel in
static condition
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Fig. 2. Bode plot of low alloy steel in alkaline solution

=T T T T T T
3.5+ E
i
< ® Tafel
s 3-0'1 o Linear j
<o @
(=4
2
|
X 20+ g
€ [ J
2 15 u E
3 [
[ -4 -
8"
[7]
[ [ ]
051 ]
5°° %o
o
0.0
L T T L} L} 1
7 8 9 10 1 12
pH

Fig. 3. Results of Tafel and linear polarization with pH
difference in static condition
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Fig. 4. Magnified section at active- passive transition
regime of polarization curve in alkaline solution
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Fig. 5. Nyquist plot of low alloy steel in alkaline solution
with applied potential
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Table 2. Electrochemical impedance parameters for applied
potential
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n 0.656 0.506 0.816 0.833
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Fig. 6. Cathodic branch of low alloy steel with pH
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Fig. 7. Profiles of comosion potential with oxygen content
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Table 3. Electrochemical impedance parameters for soly-
tion pH
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