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Evaluation of Free Chloride Ion Content in Hardened Concrete

Based on Rapid Chloride Ion Penetration Test
You-Shen Cheng  Huang Hsing Pan  Jian-Long Syue  Hsin-Chen Chiang

Department of Civil Engineering, National Kaohsiung University of Science and Technology, Kaohsiung, Taiwan

ABSTRACT

The chloride ions gradually adsorb onto the surface of the rebars when they enter reinforced concrete (RC)
structures, reacting with the passivation layer of the rebars, leading to damage to the passivation layer and
further accelerate the corrosion of the rebars, which can affect the durability of the RC structures. When
studying the corrosion of RC structures due to chloride ion penetration, testing hardened concrete
specimens for chloride ion penetration is a long-term task. Thus, the effective and stable penetration of
chloride ions into concrete quickly is a challenge. Therefore, this study utilizes the rapid chloride
penetration test (RCPT) specified by ASTM C1202 to allow chloride ions to penetrate rapidly into
hardened concrete, inducing changes in chloride ion content within a short period. The results show that
the total charge passed, penetration depth and the penetration time are linearly related. The content of free
chloride ions inside the concrete increases significantly at the beginning of the RCPT test, and the chloride
ion penetration rate decreases with increasing penetration time. When the chloride ions completely
penetrate the specimen, the content of free chloride ions inside the specimen starts to decrease. This is
because after the start of penetration, the chloride ion concentration in the sodium chloride (NaCl) solution
of the RCPT decreases with the increase in the charge passed, indicating the accumulation of chloride ions
into the specimen. After complete penetration of the specimen by chloride ions, the chloride ions inside
the specimen precipitate into the sodium hydroxide (NaOH) solution, and the chloride ion concentration
in the sodium hydroxide solution increases with the increase in the charge passed in the RCPT, leading to

a decrease in chloride ion content inside the specimen.
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