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Abstract: Rebar corrosion in cement mortar containing chloride ions was investigated by clectrochemical AC impedance spectroscopy. Corrosion of
mild steel bar was accelerated by an acecleration test equipment in short period. Impedance values obtained from AC-impedance method could be
adapted to the proposed clectrochemical equivalent circuit model and they were consistent with calculated values obtained by CNLS fitting method.
The weight loss of rebar could be calculated by charge transfer resistance(Rs) with time and it was close to real value.
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Table 1. Various Electrochemical Method for Corrosion Detection

Method

Contents

Application
Laboratory  Field

Corrosion

Half potential

Electrical resistance

Polarization resistance

AC impedance

Electrical noise

Evaluation of corrosion state by measuring of half potential

Evaluation of corrosion state by measuring of specific resistance

Good Good Qualitative
Medium Good  Semi-quantitative

Evaluation of corrosion rate by measuring of polarization resistance with small - e
DC current Good Medium Quantitative
Evaluation of corrosion rate by measuring of impedance with small AC voltage Medium Poor Quantitative

Evaluation of corrosion state by measuring of electrical noise

Poor Poor  Semi-quantitative

Table 2. Composition of the Ordinary Portland Cement Used (w/0)

components

Ca0 Si0; AlLOs FexOs MgO

K50 NaO MnO; Cra04 ig.loss

analvsis method

60.06 20.19 10.39 293 251
WET AAS & WET 1ICP AAS & WET ICP

1.86 032 0.09 0.007 158
AAS AAS AAS ICP

70
Temperature
Ly
10
70 72 166 168 timefh]
90
Humidity
%] 30
Figure 1. Cement mortar specimen for impedance measurement.
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Figure 3. Schematic diagram of experimental apparatus.
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Figure 4. The variation of corrosion potential as a function of
time in an acceleration test.
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Figure 5. Electrochemical model of rebar-cement mortar interface.
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Figure 6. Electrochemical equivalent circuit model between
rebar and cement mortar interface.
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Figure 7. Nyquist plot of bare rebar with time.
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Figure 8. Measured and calculated Nyquist plot of bare rebar
embedded in cement mortar. [12 weeks after]
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Table 3. Calculated Resistance Values of Rebar Corrosion with Time
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Figure 9. Charge transfer resistance (R;) of bare rebar
embedded in cement mortar with time.
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