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Influence of Working Area of Electrode and pH Value of Pore Solution on
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Abstract: Based on depassivation experiments of steel bar in simulated concrete pore solution, the influences of
working area for steel electrode and pH value for simulated concrete solution on open-circuit potential, polariza-
tion resistance and corrosion current density during depassivation process were investigated. The critical chloride
concentration of steel bar under different conditions of working areas and pH values were determined. The quan-
titative relationship between the critical chloride concentration and the working area as well as pH value were es-
tablished respectively. The results show that the critical chloride concentration decreases with the increase of
working area of steel electrodes. The critical chloride concentration in terms of free chloride ion concentration
[CI™ ] increases with the increase of pH value for simulated concrete pore solution, while the critical chloride
concentration in terms of [Cl™ ]/[ OH™ ] decreases with the increase of pH value for simulated concrete pore so-

lution. Comparing with open-circuit potential and polarization resistance, the inflection point of corrosion current
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density is more obvious during the depassivation process of steel bar.

Key words: simulated concrete pore solution; steel electrode; working area; pH value; critical chloride concen-

tration
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Table 1 Basic information of different samples
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pHy, s(pHy, - pHyy 5 pHyp, 523) 10 0.785 0 0 Saturated 0 12.5
pHy, s(pHy 5. pHy o0 pHYyy 508) 10 0.785 0 0 Saturated 0.16 11.5
pHy o(pHyy o-1-PH 00 PH 0o5) 10 0.785 0 0 Saturated 0.54 11.0
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Fig. 3 Influence of working area for steel electrode on polarization resistance
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Influence of working area for steel electrode on corrosion current density
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Fig. 6 Influence of pH value for simulated concrete pore solution on polarization resistance
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Fig. 7 Influence of pH value for simulated concrete pore solution on corrosion current density

A AR A 1 R S IR ELCL IR S A
AMRBEFHEIOH IMIELCT J/[OH JWE2. ik
2 A, B A DL Bk AL pHAE Y R R, ALCL
FAF MY I A58 vk B B R AR, LLLCL 1/[OH ]
FAE I LG 7 ViR B R 3 . ARl 26 2 R ORTR] pH
AR HDLTR B = AL st o W g [CL TR CL 1/[OH 1,
AL LAY i a7 LR LB A pHAE S [CL LA
K[CIJ/LOH JZ i E KR
[Cl ]=0.06pH — 0.63 (4)
[CI"]/[OH ]=9 X 10*exp(—1.55pH) (5)
®2 EHRBELIREpHENEREETRENEM

Table 2 Influence of pH value for simulated concrete pore
solution on critical chloride concentration

pHvalue  [OH J/(mol-L™") [Cl }/(mol-L™") [Cl J/[OH ]
13.5 0.316 0.20 0.63
12.5 0.032 0.12 3.75
11.5 0.003 0.05 16.67
11.0 0.001 0.03 30. 00
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