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Evaluation of diffusion coefficient of salt in concrete
by laser-induced breakdown spectroscopy

Shuzo ETO and Takashi FUJII
!Central Research Institute of Electric Power Industry. 2-6-1 Nagasaka, Yokosuka, Kanagawa 240-0196

Apparent diffusion coefficient (D,) of chlorine ion is one of the most important parameter for the estimation of
chloride damage of reinforced concrete, and was evaluated by laser-induced breakdown spectroscopy (LIBS). In
order to evaluate D,, the concrete depth profile of chlorine emission intensity was fitted by the non-linear diffusion
equation. D, evaluated from fitting result coincidents with D, evaluated from the estimated equation proposed by
Japan Society of Civil Engineer. The results show that the rapid and non-destructive evaluation of D, of chlorine ion
for concrete core can be performed by the combination of LIBS and the fitting algorithm.
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Fig.1. Depth profile of chlorine emission intensity
measured by LIBS and chloride ion concentration
evaluated by the potentiometric titration (PT). Solid
and broken lines show the fitting result of chlorine
emission intensity by use of eq (1) and the
confidential interval (CI) of 95 % *.
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Fig.2. Conventional and proposed method for
measurement of concrete core by LIBS.
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