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Evaluation of carbonation of concrete by laser-induced breakdown spectroscopy
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Abstract: The carbonation of reinforced concrete (RC) specimen was evaluated by laser-induced
breakdown spectroscopy (LIBS). The concrete core was prepared from RC beams with cracking
damage and salt water spraying. LIBS was performed to the concrete core, and the line scan of laser
pulses gave the two-dimensional emission intensity profiles. The carbonation was estimated on the
basis of the relationship between carbon and calcium emission intensities. When the carbon
emission intensity was statistically higher than the calcium emission intensity at the measurement
point, we determined that the point was carbonated. The estimation results were consistent with

the spraying test results using phenolphthalein solution.
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Fig. 1. Experimental setup and the laser irradiation method.
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Fig. 2. Two-dimensional profile of the carbon and the calcium emission intensity.
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