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Abstract : Anti-corrosion behaviour of rebar embedded in cement mortar containing chloride ions was investigated
by electrochemical chloride extraction(ECE). 43% of the initial chloride ions of the cement mortar was fixed to
Friedel salts and the soluble chloride ions were successfully extracted by ECE method. Concentration profiles of the
chloride ions were estimated by Fick's 2nd law with time and depth, and it was close to the real value. The corrosion
potential increased to anodic direction after ECE test, and the corrosion of rebar was reduced as a result of AC

impedance spectroscopy.
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Table 1. Composition of the ordinary portland cement used (wt%)
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Fig. 1. Test specimens and experimental apparatus in a corrosion
acceleration test equipment. (a) Test specimen and (b) corrosion ac-
celeration test equipment.
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Fig. 2. Schematic diagrams of experimental apparatus.
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Fig. 3. Simulated concentration profile of chloride ion from mortar
cover [10 V,3% CI'].
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Fig. 4. The plot of current density as a function of time during elec-
trochemical chloride extraction.
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Fig. 5. The plot of corrosion potential as a function of time with
and without ECE test.
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Table 2. Calculated resistance values of rebar corrosion with time (3% Cl- ion)

Time (h)
Resistance Ini. 9 168 336 504 672 840 1008 1176 1344 1512 1680 1848 2016
(ohm)
Ry 27.45 5.67 324 245 2.35 2.65 2.14 2.54 2.65 1.78 1.89 1.23 221 2.22
M R, 1748 67.05 68.78 6636 6889 7072 6875 6992 71.12 6887 6778 6647 6746 06678
B:;re R, 3253 119.39 12545 127.72 12854 122.12 12992 12235 120.34 120.34 141.24 119.87 11890 102.32
rebar
(ECE) Ry 2934 E 4386 234 323 2.35 1.24 1.14 2.12 1.67 1.89 1.78 1.52 1.34 1.62
R R, 1865 C 7437 8997 8434 7997 7677 7466 7381 7445 7226 7125 7167 7332 7226
R, 4335 E 12834 15222 15841 141.23 140.18 13723 13265 13543 13832 13923 14032 14665 118.82
Ry 31.12 3.25 3.01 2.36 2.23 1.54 2.21 1.26 1.63 1.54 1.86 1.63 1.54 1.77
M R; 1658 7743 6467 7735 7872 6876 8765 6658 76,67 6678 7535 7447 7545 7732
Ruls)ted R, 41.23 109.47 118.86 114.32 117.32 119.25 130.54 12845 129.55 12633 12329 120.72 12223 12995
rebar
(ECE) Ry 28.76 3.24 4.34 3.11 4.32 2.11 2.35 1.32 145 1.23 1.89 1.54 1.33 1.43
R R, 18.82 85.54 8445 8234 8122 7554 7543 7025 7111 7545 7662 89.86 8846 8342
R, 5336 11323 163.23 15244 14232 12445 12323 12543 13334 13334 13223 15223 152.25 140.32
Ry 2745 22.14 2123 1654 1443 1334 1223 1445 1554 1665 1556 1445 1225
Barerebar R; 1748 1942 2121 2032 2332 2532 2222 2432 2456 3021 2332 2222 1133
R, 4753 3832 4131 3821 4432 4633 4423 4243 4536 48 4332 4234 5553
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Fig. 10. Concentration profile of soluble chloride ion from cement
mortar cover.
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Fig. 11. Corroded surface of rebar after 12 weeks in an accelerated
test. (a) Bare rebar, (b) bare rebar (ECE) and (c) rusted rebar (ECE).
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Fig. 12. Weight loss of rebar after 12 weeks in an accelerated test.
(a) Calculated value and (b) real value.
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