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The Effect of Corrosion Inhibitors on the Corrosion of Reinforced Steel

in Mortar Specimens Immersed in Sea Water for Seven Years

Jeong, Jin A - Kim, Ki Joon

ABSTRACT

Reinforced concrete is the hasic material of building structures, and it is safe
material against corrosion because of the embedded steel’s passivity by high alkalinity
of the concrete pore solution. However, if the reinforced concrete structures are
exposed o critical levels of chloride ions in marine environments, or the marine
aggregate, which can cause a failure of structure by volume increasc due to
corrosion, result in cracking and spalling.

In recent. the shortage of good aggregate has encouraged the use of marine sand
in construction ficlds. This is the one of reasons that the corrosion damage of
concrete structures has been mcreased in Korea.

Moreover, Man cannot help going into sca with the rapid industrial development
and using the marine aggregate under the present situation. Therefore, we must
consider a counterplan to overcome the usage of marine aggregate. This study focused
on evaluation of protection characteristics of various corrosion inhibitors of reinforced
concrete by means of mortar specimens with or without sea sand and/or sca water.

Reinforced concrete specimens were immersed in natural sea water for scven
vears, and corrosion behaviors have been investigated in terms of half cell potential,
linear polarization curves, AC impedance spectroscopy and cyclic polarization

hehaviors. A positive effect of corrosion inhibitor has been obtained.
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. Cover thickness (scale © mm) . »
Type 0 20 0 0 50 60 Composition
A Al | A3 | A5 | AT | A9 Cement + Rebar + River Sand + Fresh Water
’ A2 | A4 | A6 | AB No Inhibitor R
B Bl | B3 | B | B7 | BY Cement + Rebar + Sea Sand + Sea Water
B2 | B4 | Bo | BY No Inhibitor
c ClC3 1 Co ! C7T | Q9 Cement + Rebar + Sea Sand + Sea Water
C2 1 C4 ] Co | (8 Inhibitor (0.3% CrOs)
D I D3 § D5 | D7 | D9 Cement + Rebar + Sea Sand + Sea Water
D4 | D6 | DS Inhibitor (3.5% CrOs)
E El E3 | E5 | E7 | E9 Cement + Rebar + Sea Sand + Sca Water
E2 | B4 | E6 | E8 Inhibitor (0.3% NaNO-) -
P I3 F5 7 F9 Cement + Rebar + Sea Sand + Sea Water
F4 | F6 | I8 Inhibitor (3.5% NaNO») o
g G3 | Gb | G7 | GS Cement + Rebar + Sea Sand + Fresh Water
- G4 | Go | (8 Inhibitor (0.3% NaNO») S
" H3 | 115 | H7 | HY Cement + Rebar + River Sand + Sea Water
H4 | H6 | H& Inhibitor (0.3% NaNO-) S
N ML | M2 | M31 | N4 | M | M6 Cerpqnt + Rebarr v Sea Sand + Sea Water
- M32 Inhibitor (4.3%6 Ca(NO»)»)
N NI | N2 [ N31 | N4 | N5 i N6 | Cement + Rebar + Sea Sand + Sca Water
) N32 Inhibitor (86% Ca(NO»)-)
0 Ol } 02 1031 04 | Oo | O6 | Cement + Rebar + Sea Sand + Sea Water
' 032 Inhibitor (2.2% NaNO-» + 2.4% CsH;COONa)
p Pl | P2 | P31 | P4 | P5 | P6 | Cement + Rebar + Sea Sand + Sea Water
P32 [nhibitor (4.3% NaNO» + 4.7% C¢HsCOONa)
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(A) Class 1 rebars (5%0|3}) (B) Class 2 rebars (6~10%)

(C) Class 3 rebars (10~20%) (D) Class 4 rebars (20~30%)

(E) Class b rebars(30~40%) (F) Class 6 rebars(40~50%)
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