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Effect of cation type on corrosion behavior of
steel reinforcement in fly ash concrete
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2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University ,
Nanjing 210098, China)
Abstract ; Four kinds of chloride deicing salt, KCl, NaCl ,CaCl,, and MgCl,, were chosen to study the corrosion
of steel reinforcement. The half-cell potential and electrochemical impedance spectroscopy methods were used to
investigate the effect of cation type on the corrosion behavior of steel reinforcement in fly ash concrete. Based on the
open-circuit potential and the corrosion current density, the onset of pitting corrosion was detected by
electrochemical impedance spectra. The results show that the cation type has a significant influence on the corrosion
of steel reinforcement, and fly ash can effectively reduce the risk of chloride-induced corrosion. In addition,
compared with NaCl and KCI, MgCl, and CaCl, can obviously shorten the service lifetime of steel reinforcement

upon the onset of pitting corrosion and accelerate the corrosion steel reinforcement.
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Table 1 Chemical composition of cement and fly ash %
SAMISY  w(Ca0) w(Si0,) w(ALO;)  w(Fe,05) 1w (MgO) w(K,0) w(Na,0) w(S0;5) e
K 61.28 22.75 9.34 3.10 1.35 1.03 0.99 0.16
MK 4.99 53.93 31.31 3.56 0.58 0.29 1.82 0.94 2.82
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Table 2 Concrete mix proportion

5y &/ (kg - m™ 28 d SR E/

e KR : LML S R — i
KT K i @ BHLR WA MPa
co 0.35 529 180 641 1046 5.3 51
CF 0.35 370 179 641 1046 159 6.3 53
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Fig. 1 Steel electrode (units: mm)
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Fig. 2 Variation of E_, with wet-dry cycling
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Potentiodynamic curves for concrete specimens with a wet-dry cycle of 160 days
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Fig. 5 Variation of I, with wet-dry cycling
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TFARRHLS] A BAR R 145 i Rl pH Cree/ % Cunat? %

A BN 7 B 1 T o v e 8 S R NaCl 12.28 0695 1189

MG, L6 04 45 7 6 TR 05 - 245 1 1 G
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