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Abstract: Rebar corrosion in a simulated pore solution (SPS) with chloride ion was analyzed by Tafel and AC impedance method and corrosion effects
of surface roughness and iron oxide layer were also investigated. Corrosion estimation of rebar by electrochemical impedance spectroscopy is very
useful, and the measured value can be adapted to proposed electrochemical equivalent circuit model. Corrosion potential increased to the cathodic
direction as the concentration of chloride ions increased and corrosion current had the same tendency as above. Surface films were analyzed with
scanning electron microscope and Auger electron spectroscopy. Thermally oxidized layer by torch flame for 15 sec was very poor at anti-corrosive
property. The corrosion rate of rebar increased as the surface roughness increased. Also, higher temperatures above RT of SPS in initial stage caused

a rebar to be corroded faster.
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Table 1. Element Composition of the Reinforcement Bar Used (wt %)
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Figure 1. Schematic diagram of experimental apparatus.
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Figure 2. Cyclic voltammograms for reinforcing steel in a
simulated pore solution in addition of 0.16 N NaCl
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Figure 3. Schematic diagram of corrosion process at an actively
growing pit in steel.
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Figure 4. Tafel plots of bare rebar in simulated pore solution
after 504 h.

Fe — Fel™ + 2~ )
Fe?™ 4+ 3C1- — FeCl; 2
Fe?* 4+ 2H,0 + 2C1° — Fe(OH), + 2HCl (3
FeCl; + 20H- - Fe(OH), + 3Cl™ @

Fe(OH), + %(HZO) + %02 ~ Fe(OH), ®)

FeOOH + H,0 — Fed* + 30H" 6)
FeOOH + CI- — FeOCl + OH™ 0]
FeOCl + H,0 — Fe3* + CI” + 20H™ @®
Figure 4% G855 W& 22 AHY Tafel 2324 L Ue
W Folch Mo wEG BEo] sEIlE AR 71F A3
WE 2o AAAARS Yehd Ao2A, RAFTE Buee
71208 Ao Atk ASTMeME 0276 Vis sz ol3HolAE
95% ol ¥l YE 7HsAel e AeE FAHH o,
e A BKEo] 008 N, 0.16 No| H£& 343 SPS &0 2
Aol AP Y-S & 5 Pk B, RAAAE 7|Fog §F

-0.05 — ; .
010 | 4
015 -

i Reo—a—eo—4
0.20 - k/ T~ \.\..

u'? l\./

O 0.25 |- 4

2]

. I —m— No NaCl
g’ -0.30 .
[ ~@— 0.016N

2 o ~A- 008N ]

8 - —w— O0.16N

E -0.40 |- /A/A\A-

<]

o.

-0.45 L. _A-A A '.,—-v‘\
>“:”W\ " / \a
050 |- \ v i
v
-0.55 |- p
vl 1 L A 1
[} 600 1200 1800 2400

Time [h]

Figure 5. The plot of corrosion potential as a function of time in
simulated pore solution [bare rebarl.
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Figure 6. Scanning electron micrographs of rebar surface in a
SPS after 2400 h.
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Figure 7. AES depth profile of bare rebar [No NaCll.
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Figure 8. Nyquist plot of bare rebar in simulated pore solution
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Figure 10. The plot of corrosion current as a function of time
obtained from different method.
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Figure 12. The plot of corrosion current as a function of time

obtained from different method [Thermally oxidized rebar].
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Figure 15. The plot of corrosion potential as function of time
with various initial solution temperatures.
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