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ABSTRACT Potentiodynamic anodic polarization, electrochemical impedance spectroscopy and
Mott-Schottky plot were used to study the effect of passive potentials and chloride ion concentrations
on the corrosion behavior of reinforcing steel in simulated concrete pore solutions. The results indicated
that the compact passive films were formed on the reinforcing steel surface at different passive potentials
from —0.200 to 0.200 V vs SCE for 4800 s, with increasing the potential the superficial donor densities
decreased but the deep donor densities increased, and the charge transfer resistance of the film reached
the highest value at the passive potential 0.200 V. Immersed in simulated concrete pore solutions with
chloride ion concentration 0.01—0.08 mol/L and pH12.50 for 24 h, the passive film still behaved as
n—type semiconductor, only one type of donor appeared from the Mott—Schottky plot, and the deep
donor densities decreased with increasing chloride ion concentration.
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Fig.1 Potentiodynamic anodic polarization curve of re-

inforcing steel in simulated concrete pore solution
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Fig.2 Nyquist (a) and Bode (b) plots of reinforcing steel
passivated at different potentials in SPS
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Fig.3 Equivalent circuit of reinforcing steel in SPS
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Table 1 Values of the elements in the equivalent circuit for

reinforcing steel in SPS at different passive poten-

tials
Pasaive potential R Yo n Ret
A% Q-cm? 10% s /(Q-cm?) 104 Q.cm?
-0.200 110 2.449 0.9163 140.4
-0.100 171 3.194 0.8509 4.902
0.000 189 2.636 0.8641 44.98
0.100 159 1.677 0.9429 99.10
0.200 104 1.546 0.9222 151.3
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Fig.4 M-S (Mott—Schottky) plots of the reinforcing steel
passivated at different potentials in SPS
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Table 2 Donor densities in the passive film of reinforcing

steel passivated at different potentials in SPS

Donor density Passive potential, V

1020 ¢cm—3 -0.200 -0.100 0.000 0.100 0.200
Superficial Npy  9.50 7.66 6.83 6.08 5.77
Deep Npa 5.05 453 6.28 895 133
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Fig.5 M-S plots of reinforcing steel passivated at differ-
ent potentials in SPS with 0.08 mol/L CI~
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Table 3 Donor densities in the passive film of reinforc-
ing steel passivated at different potentials in
SPS with 0.08 mol/L Cl—

Donor density Passive potential, V

1020 ¢m=3  -0.200 -0.100 0.000 0.100 0.200

Npa 430 447 530 6.24 6.26
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Table 4 Donor densities in the passive film of reinforc-
ing steel in SPS with different C1~ concentra-
tions at passive potential 0.200 V

Donor density Cl~ concentration, mol/L

1020 ¢m—3 0.01 0.04 0.08

Np2 7.47 6.56 6.26

0.200 V FHRIMLAESR, 42 5I7E 0.01, 0.04 1 0.08 mol /L
f SPS {24k 24 h IHURILAERRETIRE. M-S i
KEMA B ALK N 0.15—0.47 V. a[LVEH, HEAR
TR K, FEEWRE ZRUMYBERER /. IR
ABTEUMABIE G, E5 T RELH hE =
FREE, SEENESHRMRERN 36U HE,
SR MAE T KR ERE MBS, UL S TR
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AFR LIRS n B SRR

3 &g

SRR B - FL I P S S e A IR A H R Bk
R A FREATHIR, 5 R a0 il b 2 17 A
LR LA AE TR, SRRH.

(1) W4 BIEAF B A (B -0.200, -0.100, 0.00,
0.100, 0.200 V) THi{LALFE 500 s, ERIHRAELTH
1077 A/cm? ¥ B%; 4hFF 4800 s 5, HfEARERIL
RE.
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(3) WATEEB AL AL 0.200 V BIRES, BES
Cl- ABET%EHR 0.01—0.08 mol/L HWHELIHH R
24 h J5, Gk RS e 3 0 B b R P A T i
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AR RO RIS, BTGB 1
B, PALREGY n BB MR A E.
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