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Quantitative Model for Surface-painting MCI Influencing Corrosion Rate of Corroded Steel
Bar in Chloride Contaminated Concrete and Its Application

YANG Weibin, YU Lei, LIU Zhiyong, WANG Zixiao, SONG Ning
(School of Civil Engineering, Yantai University, Yantai 264005, Shandong, China)

Abstract: The corrosion current (I.,) of steel bar in chloride-contaminated concrete after painting migrating corrosion inhibitor (MCI)
was examined via the electrochemical measurements. The inhibitor concentration in steel-concrete interface after painting MCI was

calculated by the MCI transport model at different durations. A quantitative model for the relationship among I, of steel bar, MCI

concentration in steel-concrete interface and water-soluble chloride content in concrete was proposed via multivariate nonlinear
statistical analysis with a software named SPSS. This model can be used to calculate the minimum requirements of MCI concentration

in steel-concrete interface in order to reduce the corrosion rate of corroded reinforcement in concrete with different chloride contents

to the passivation state, thereby determining the amount of MCI painted on the surface of concrete per unit area. An instructional

software was compiled in the Java language, which can give the amount of coated MCI after entering the concrete porosity, humidity,

water-soluble chloride content, corrosion content of steel bar, thickness of cover and other parameters as well.
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Fig. 1 Comparison between experimental and numerical calculation results of migrating corrosion inhibitor (MCI) mass m in

chloride-contaminated concrete
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Table 1 Numerical results of MCI concentration at inter-facial zone in concrete with different chloride content

MCI concentration in inter-facial zone /(g g %)

Sample No. Water-cement ratio Chloride content/% Porosity/%
1d 2d 3d 4d 5d
1 0.45 0.25 8.3 417 6.27 7.74 8.94 9.97
2 0.45 0.50 8.1 3.88 5.84 7.23 8.35 9.32
3 0.45 0.75 7.8 3.47 5.24 6.49 7.51 8.39
4 0.45 1.00 7.8 3.47 5.24 6.49 7.51 8.39
5 0.55 0.25 9.7 6.55 9.76 11.95 11.69 15.17
6 0.55 0.50 9.3 5.8 8.67 10.63 12.21 13.56
7 0.55 0.75 8.9 5.11 7.65 9.41 10.84 12.05
8 0.55 1.00 8.7 4.78 717 8.84 10.18 11.33
9 0.65 0.25 12.9 14.8 21.75 26.27 29.76 32.63
10 0.65 0.5 12.0 12.06 17.76 2152 24.46 26.91
1 0.65 0.75 11.5 10.68 15.75 19.13 21.78 24.00
12 0.65 1.00 11.4 10.42 15.37 18.67 21.26 23.44
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Table 2 Water soluble chloride content (to mortar) in concrete and chloride b|nding rate

Water-cement ratio Dosage of chlorine salt/%

Water soluble chloride content/%

Chloride binding rate/%

0.45 0.25 0.016 57.8
0.45 0.50 0.033 56.5
0.45 0.75 0.058 49.0
0.45 1.00 0.068 55.2
0.55 0.25 0.018 525
0.55 0.50 0.038 49.9
0.55 0.75 0.067 41.1
0.55 1.00 0.073 51.9
0.65 0.25 0.022 42.0
0.65 0.50 0.039 48.6
0.65 0.75 0.074 35.0
0.65 1.00 0.093 38.7
0.24 0.28
[ ]Control [ ]Control

0.20 1 d after immersed in MCI
Y 2 d after immersed in MCI
—0.16 3 d after immersed in MCI
; d after immersed in MCI
d after immersed in MCI

(a) 0.25%NaCl

0.42

— 020 7] 3 d after immersed in MCI

‘L] Control

0.36 1 d after immersed in MCI
' 2 d after immersed in MCI
— = 3 d after immersed in MCI
E 024 _ 4 d after immersed in MCI
1 d after immersed in MCI

(=]

=018
0.12
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0.00
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Fig. 2 Corrosion current of steel in chloride-contaminated concrete with different water-cement ratio vs. absorb MCI time
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