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Abstract The effect of grain size on the electrochemistry behavior of rebars in 3.5% NaCl solution were
investigated using electrochemical impedance spectroscopy (EIS) and polarization curves. The
Mott-Schottky curves at different potentials were employed to compared the passive film formed on the re-
bars with different grain size. The results showed that fine-grained rebars had larger impedance value and
less corrosion current density than coarse-grained rebars after immersed 14 d, and the corrosion resistance of
fine-grained rebar was better. The passive film formed in borate buffer solution behaviored like a classical
n-type semiconductor, and the passive ranges of the rebars were all between —0.15 and 0.8 V. The stability
and corrosion resistance of the passive film formed on fine-grained rebars were worse than those of
coarse-grained rebars at the potential of —0.1, 0.2 and 0.5 V. The subcoat of the film vanished at the poten-
tial of 0.5 V. The donor densities was minimum, and the film was most compact and stable.
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Table 1 Chemical compositions of the rebars tested (%)

C Si Mn P S Cr Ni Mo V G

0.24 0.71 1.55 0.035 0.030 0.012 0.016 0.004 0.02 0.46
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Figure 1 The OM images showing the different grain size of the rebars tested
(a) 8 um, (b) 15 um, (c) 20 um, (d) 37 um
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ent grain size rebars
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Table 2 Fitted values of the parameters used in Figure 4

Sample R/(Qecm?®) Yo of CPEI/(107* Q leem™2es™) 5, R /(Qecm?) Yy of CPE2/(1074 Q 'eem™2es™) 1, Ry/(Qecm?)
No. 1 7.9 16.0 089  739.7 78.0 087 7297
No. 2 7.7 54.8 0.85  998.3 21.1 0.87 3770
No. 3 7.1 16.6 0.83 9193 445 0.85 2803
No. 4 7.5 79.9 079  713.0 30.3 084 1875

“ Ry: solution resistance; CPE1: double layer capacitance; R.: charge transfer resistance; CPE2: redox capacitance of passive film; Ry redox resistance of passive film;

Yy and #: parameters of CPE.
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Figure 6 SEM images of samples with different grain size
(a) 8 pm, (b) 15 pm, (c) 20 pm, (d) 37 pm
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