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Corrosion Rate of Stainless Steel Rebar in Coral Concrete Prepared
with Seawater
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Abstract: For investigating the long-term corrosion resistance of stainless steel rebar in coral concrete, the cor-
rosion current densities of stainless steel rebar type 304 and 2205 were measured by applying the linear polariza-
tion resistance, electrochemical impedance spectroscopy, and polarization curve methods in the coral concrete
in 3.5% NaCl solution for 750 days. Simultaneously, the corrosion current density was compared to that of the
carbon steel in the similar strength grade of ordinary concrete. The results suggest that the corrosion current
density of the stainless steel rebar is lower than 0.10 pA/cm’, and maintained passivation in the coral concrete
after 750 days in 3.5% NaCl solution. In comparison, the corrosion current density of stainless steel rebar type
2205 is lower than that of the 304 counterparts. Moreover, the corrosion current density of the carbon steel re-
bar is 10 times higher than that of the stainless steel rebar with the result that the former samples are severely
corroded. In general, the corrosion state calculated from the linear polarization resistance is most consistent
with the observed. Therefore, the linear polarization resistance method is proposed to test the corrosion rate of

rebar in concrete.
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Table 1 Mix proportion of coral concrete and ordinary concrete

Mix proportion/(kg-m )

3

Concrete my/me
Cement Coarse aggregate Fine aggregate Solution
CWC 440 647 453 261 0.59
ocC 440 1243 532 185 0.42
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Fig.1 Illustration of reinforced concrete specimen
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Fig.2 Polarization resistance of steel reinforcement
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in concrete
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Fig.3 Corrosion current density of rebar in concrete

calculated from linear polarization resistance

MR Otieno & B BF 5T, TR 456 1 P 4 i 45 Tl el
L TR ok A S AR (i, 0.1 pA/em’) |
E S (0.1 pA/em™<i,,,<< 0.5 pA/cm”) | H 45
R (0.5 pA/em’<i,, << 1.0 pA/cm?) | 5 345 il
(in==1.0 pA/cm®) . X BZFRE A] 2 3, A A58 rh 3
WVRBE 1 2 B R AR AN A 2 A Tt AR A S E TR
B8 v e 5 A A7 D00 b T v B RS L 7E 750 d
Jo A% T B R A IR A X R 3042205 8
5 A A 2 Kl ) SR VR 9 - b LA R A Y T
P, T T AR SV T 45 R I A PR



563

G TR A5 < U K A 3030 T R v A B O A1 114 % o i 1325

22 iR

B TRE AR 3.5% NaClIE i iR 34
170,300,750 d Ji5 #4732 3k BT Ik, 285 SR an 181 4 e
7~ . H PB4 AT UL IR B R A 09 Nyquist i 2 81 24

5000
/O
4000 -
5 3000
e
2
= 2000
N
¢ @ CS-0C
1000 - 0 304SS-CWC
A 22058S-CWC

0 1 000 2000 3000
Z'1(kQ +cm?)

(a)34d
3000

2000

=Z"/(kQ - cm?)

1000 [~

o CS-0C
0 304SS-CWC
A 22058S-CWC

|
0 500 1 000
Z'1(kQ - cm?)

(c) 300 d

ZEPUIN 5 B IR BE £ b 304 F1 2205 AS 455 40 499 7 14 2%
PO 42 BH R 3 3 VRO 1 P B A A AT Y 2 B9
A5, TR I I B VR B e AN A A 1 T ok
T 1 R X K 1

3000

[
(=
(=
(=]

=Z"(kQ - cm?)
=
(=]
(=]

o CS-0OC
o 304SS-CWC
4 2205SS-CWC

1 1
0 500 1000 1500

Z'1(kQ - cm?)
(b)170d
5000
_ (o)
4000 | s
o o e
5 3000 - Rl
TT] 2000
1000 @ CS-0C
o 304SS-CWC
A 22058S-CWC

0 1 000 2000 3000
Z'1(kQ) - cm?)

(d)750d

P4 A9 R BE A s 4 38 it BE BT 1%

Fig.4 EIS of steel rebar in concrete
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Fig. 6 Polarization curves of specimens after immersion
in 3. 5% NaCl solution for 750 d
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