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Study of the Corrosion of Concrete Rebar by a Galvanostatic Pulse Technique

Jong Jip Kim and Jong Ho Jhung

Korea Research Institute of Standards and Science P.0. Box 102, Yusong, TaeJon, 305-600, Korea

A galvanostatic pulse technique was used for the study of corrosion of concrete
rebars exposed for 18 months to lab. air, tap water, 1% NaCl and 3.5% NaCl solu-
tions. The results were compared with those from A/C impedance technique. Values
of ohmic and charge transfer resistance determined by the galvanostatic pulse tran-
sient technique were similar to those measured by A/C impedance method except
for the specimen exposed to lab. air in which no active corrosion occurred. Howev-
er, the values of Warburg impedance determined by the former were much higher
than those obtained by the latter technique, and this resulted in markedly different
Nyquist plots, especially in low frequency region.
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Fig. 1. Sectional view of electrode arrangement
for rebar corrosion measurement.
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Fig. 2. Galvanostatic puise transient from con-
crete rebar specimens exposed to lab. air for 18
months.



FAF gayd o3 adE I F4 A+ 163

-540 T | T T

-550 - ~

-560 - b

-570 |- -

Potential, mV

-580 |- -4

-590 - -

800 1 ) L ]
1 2

o
w
»

Time, sec
Fig. 3. Galvanostatic pulse transient from con-
crete rebar specimens exposed to tap water for
18 months.
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Fig. 4. Galvanostatic pulse transient from con-
crete rebar specimens exposed to 1% NaCl solu-
tion for 18 months.
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Fig. 5. Galvanostatic pulse transient from con-
crete rebar specimens exposed to 3.5% NaCl solu-
tion for 18 months.
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Table 1. Values of equivalent circuit elements obtained from a galvanostatic pulse method

Test Ra o R1 R2 R3 Cl C2 C3
condition (Q) (R /secl’®) Q) (uF/cm?)
Lab. Air 9,300 4,993 3,050 4,990 3,220 12.2 5.4 6.9
Tap Water 581 472 410 462 461 79.9 67.3 50.3
1% NaCl 216 43 68 70 80 541.8 471.6 116.7

3.5% NaCl 155 34 49 67 61 1599.0 802.2 799.3
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Fig. 7. Comparison between Nyquist plots from
galvanostatic pulse data and A/C impedance for
concrete rebar specimens exposed to lab. air for
18 months.

Fig. 6. Equivalent circuits for the simulation of
corrosion of steel in concrete. (a) active steel in
concrete? ; (b) passive steel in concrete; (c)
active steel in concrete?.
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Fig. 8. Comparison between Nyquist plots from
galvanostatic pulse data and A/C impedance for
concrete rebar specimens exposed to tap water
for 18 months.
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Fig. 8. Comparison between Nyquist plots from
galvanostatic pulse data and A/C impedance for
concrete rebar specimens exposed to 1% NaCl so-
lution for 18 months.
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galvanostatic pulse data and A/C impedance for
concrete rebar specimens exposed to 3.5% NaCl
solution for 18 months.
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