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Effect of Surface Treatment on Corrosion of Rebar Embedded in Concrete
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Abstract: Surface treatments of thermal spraying Zn metal coatings, epoxy resin coating, and electrodeposited Zn/
passivation were applied on built—in rebar in reinforced concrete. Electrochemical impedance spectroscopy (EIS) was applied to
explore the corrosion behavior of the rebar and compare with steel without protection. The results showed that in the concrete—clad
condition, the three kinds of coating (plating) layer have significant effect for preventing general corrosion of the rebar; in contrast,
epoxy coatings (guarantee coating against mechanical damage or weld damaged) has better corrosion inhibition effect.
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Fig. 1 Sketch of electrochemical measurement
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Fig. 2 EIS of electrodeposited zinc/ passivated steel sample
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Table 2 Fitting impedance data of electrodeposited zinc/ passiv—

ated steel sample

B/ RA(Q em’) R/(Q-cm’) RJQ-cm’) W/(Q-cm’s™)

30 1067.2 9737 1308.7 2084
60 381.2 7812.5 400.8 1434
90 468.6 6944 .4 539.5 1806
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Fig. 4 EIS of steel bar sample by thermal spraying Zn
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Fig. 5 Impedance equivalent circuit diagram of steel bar by
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Table 3 Impedance spectral fitting results of thermal spraying Zn rebar

fisf i/ RJ(Q -em?) Ru/(Q - cm?) RI(Q - cm) Ro/(Q - em) WI(Q -em®+s™)
30 1081 330.7 1607.0 4800 975.6
60 391 445 970.4 2422 308.5
90 494 271.3 790.7 3503 474
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Fig. 6 EIS of epoxy—coated steel bar sample
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Fig. 7 EIS equivalent circuit of epoxy—coated steel bar sample
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Table 4 Impedance spectral fitting results of epoxy resin coated

steel bar

BHEl/d RIQ em?) R/(Q-cm®) RAQ-cm?) WI(Q-cm’s™)

30 1435 2.63 x 10 7735 4.28 x 10
60 1261 1.97 x 10* 5747 1.73 x 10
90 1020 1.41 x 10* 5309 1.57 x 10
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Fig. 2 Wind pressure curves of typical filters
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