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Effect of Curing Solution and Pre-Rust Process on Rebar Corrosion in the Cement

Composite

Rujun Du' , Indong Jang?, Hyerin Lee”, Chongku Yi*

Abstract: The corrosion of reinforcement is the main reason for the performance degradation of concrete structures. The pre-rusted parts of rebar

in concrete structures are vulnerable to the corrosion, especially if the structure is exposed to wet or chlorinated environments. In this study, effects

of different curing solution on corrosion behavior of the pre-rusted rebars in the cement composites were investigated. HCI(3%) and CaClx(10%) solution

were utilized to accelerate the pre-rust of the rebar, and each pre-rust condition rebar including reference (RE) were placed in mortar cylinder. Three

kinds of samples then were cured in CaCl, (3%) solution and tap water respectively for 120 days. Electrochemical polarization and half-cell potential

measurement were used to monitor the influence of curing water on the corrosion behavior of pre-rusted steel bar in cement composite. The surface
morphology and composition of corroded steel bar were analyzed by scanning electron microscope and energy dispersive X-ray diffraction. The results
show that the corrosion rates of pre-rusted samples in both curing water are higher than that of non-pre-rusted samples. The corrosion rates of RE,

CaCly and HCI pre-rusted samples in salt water were 8.14, 4.48, 13.81 times higher than those in tap water respectively, on the 120th day.
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Table 1 Test result of steel bar chemical composition

Test Item Unit Result Test Method
C % 0.27 KS D 1801:2003
Si % 0.13 KS D 1801:2003(ICP)
Mn % 0.49 KS D 1801:2003(ICP)
% 0.014 KS D 1801:2003(ICP)
S % 0.013 KS D 1801:2003
Cu % 0.33 KS D 1801:2003(ICP)
N % 0.01 KS D 1801:2003
Ceq % 0.40 KS D 3504:2019
Table 2 Chemical composition of cement
Component C[gflg%zrit Component C[‘(:flggzrit
CaO 70.5 KO 0.532
Fe,0; 3.31 TiO, 0.324
SiO, 18.2 Na,O 0.027
AlL,Os 4.87 P,0s 0.198
MgO 1.32 CuO 0.032
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