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An Electrochemical Study on the Effect Affecting to Corrosion Behavaior of
Reinforced steel in Simulated Porous Solution by Adding Salt and Inhibitors

Kawang Kuen Kim, Myung Hoon Lee, Kyung Man Moon
Institute of Corrosion & Corrosion Control, Korea Marritime University

The corrosion behavior of reinforced steel in simulated porous solution was studied at the point
of electrochemical view with parameters adding chloride and inhibitors(Amine series organic
inhibitor, Ca{NO): inhibitor series). Corrosion potential of reinforced steel in simulated porous
solution containing chloride was lower than that of chloride-free solution and also corrosion
current density increased with adding chloride ion to simulated porous solution. But corrosion
current density in chloride ion addition solution as well as in chloride ion-free solution decreased
with addition inhibitors both Amine series organic inhibitor and Ca(NO), inhibitor series

However Amine series organic inhibitor showed relatively continuous inhibition effect
decreasing corrosion current density during immersed time from lhr to lldays while inhibitor
Ca(NOg2); series showed a good inhibition effect in the immersed time of lhr but in the
immersed time of 1ldays it didn't appeared a good inhibition effect compared to immersed time
of lhr.

Eventually it was suggested that Amine series organic inhigitor operated as cathodic inhibitor
with shifting corrosion potential to active direction and Ca(NO2)2 series inhibitor as anodic
inhibitor with shifting corrosion potential to noble direction.

Keywords : reinforced steel, simulated porous solution, inhibitor, corrosion current density.
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Fig. 1 Variations of comosion potential of reinforced steel

in simulated porous solution with or without salt
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Fig. 2 Polarization curves of reinforced steel evaluated in
simulated porous solution with or without salt
after immersed 1hr.
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Fig. 3 Polarization curves of reinforced steel evaluated in

simulated porous solution with or without salt

after 11days.
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Table. 1 The results of corrosion test of reinforced steel
obtained by LP method in simulated porous
solution

L . 5 ) B pc
Division E“’"(m\") irm:(A/Cm-) Rp(Q cem’) {mV/dec) {mV/dec.) mﬂl/yr

No | The | -119 [3582x107| 2.790x10° | 715 339 [0.00416
add (11days| -1 [1583x107| 5.085%10° | 470 | 306 |0.00184

alt | T | 310 |1441x107| 8.203x10° | 659 46.6 | 0.0167
add |1gays| -539 15460%10°7| 1472x20° | 470 | 306 }0.0063¢
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Fig. 4 Variations of comosion potential of reinforced steel
in simulated porous solution with or without
inhibitor A, B and salt.
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Fig. 5 Polarization curves of reinforced steel evaluated in

simulated porous solution adding Inhibitor A and
with or without salt after immersed 1hr.
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Fig. 6 Polarization curves of reinforced steel evaluated in
simulated porous solution adding Inhibitor A and
with or without salt after 11days.

Table. 2 The results of corrosion test of reinforced steel obtained by LP method in simulated porous solution adding

Inhibitor A and Inhibitor A+salt

p a pC
It corr v i 2 . 2 3
em Ecore(mV) leorrAfem®) Ry(2 - cm?) (mV/dec) | (mV/dec) mm/yr
1hr -119 3.582%107 2.790x 10 71.5 33.9 0.00416
No add -

11days =271 1.583%10° 5.085x10* 47.0 30.6 0.00184
1hr -248 1.888x10° 1.990%10° 29 12.3 0.000219

Inhibitor A add
11days -262 1.538x10* 2.157x10° 119.6 20.6 0.00041
Inhibiter A+ salt lhr -544 3.597%10" 2.877x 10 57 40.9 0.00417
add 11days -599 2.728x107 2.797x 10" 119.6 20.6 0.00316
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Fig. 7 Polarization curves of reinforced steel evaluated in
simulated porous solution adding Inhibitor B and
with or without salt after 1hr.
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Table. 3 The results of comosion test of reinforced steel obtained by LP method in simulated porous solution adding

Inhibitor B and Inhibitor B+salt

8. 8.
t corr{mV leorr 2 . 2
Item Ecorr(mV) ]con(A/Cm ) Rp(Q cm®) (mV/dec.) | (mV /dec.) mm/yr
lhr -119 3.582%10"° 2 790 % 10 71.5 33.9 0.00416
No add -
-271 1.583%x10°° 5.085%10* 47.0 30.6 0.00184
Inhibitor B lhr -8 1.759%10® 4.249x%10° 33.9 34.7 0.000204
add -98 1.177x107 | 6.484x10* 119.6 20.6 0.00137
Inhibitor B+ -98 2.370x10°® 1.817x10° 15 29.2 0.000275
salt add lhr -232 3.794x 107 6.868% 10" 120 120 0.00440
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Table. 4 Comosion Inhibition ratio of inhibitors obtained in simulated porous solution

Immersed Corrosion inhibition Corrosion inhibition
Item ) efficiency(%) efficiency(%6) remark{icorr *, Rp)
Times
formula (4) formula (5)
lhr 0 0
I No add
lidays 0 0
1hr 0 0
I Salt add
11days 0 0
1hr 95 86 I¢ ihr
i} Inhibitor A add
11days 78 76 I9 11days
N Inhibitor A+ lhr 75 71 09 1hr
salt add l11days 50 47 I 1ldays
1hr 95 93 19 1hr
Vv Inhibitor B add
11days 26 22 19 11days
1 Inhibitor B+ lhr 98 56 19 1hr
salt add 11days 31 26 12} 11days
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