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ABSTRACT

This paper presents experimental research results to evaluate the applicability of chemical neutralization reaction and ultrasonic wave to
remove cement paste and mortar attached to the surface of recycled aggregate. In order to derive optimal ultrasonic cleaning efficiency
and chemical neutralization reaction, experiments were conducted using variables such as ultrasonic frequency and type of chemical
solution. As a result, the optimal frequency was found to be 24 kHz, and immersion in a 15% hydrochloric acid solution for 30 minutes of
stimulation showed the highest efficiency. In addition, the specific gravity, absorption rate, and wear rate of the quality-improved recycled
coarse aggregate were similar to those of general aggregate and were found to satisfy all KS F 2527 standards. Therefore, it is believed that
the recycled aggregate whose quality has been improved through the method proposed in this study can be used for concrete.
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Fig. 1. Time-dependent ultrasound-based cavitation (Pilli et al., 2011)
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Table 1. Removal efficiency according to frequency and time of ultrasonic wave
Time Remove ratio (%)
(min) 24 kHz 40 kHz 60 kHz 130 kHz 150 kHz
5 0.39 0.27 0.21 0.02 0
10 0.48 0.31 0.28 0.03 0
20 0.52 0.34 0.29 0.03 0
30 0.58 0.38 0.31 0.03 0
60 0.58 0.39 0.32 0.03 0
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Fig. 2. Removal efficiency according to frequency and time of ultrasonic wave
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Fig. 3. Removal efficiency according to concentration and immersion time of hydrochloric acid solution
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Fig. 4. Removal efficiency according to concentration and immersion time of sulfuric acid solution
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Fig. 5. Removal efficiency according to concentration and immersion time of hydrogen peroxide solution
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Fig. 7. Absorption rate test results
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1) Z50t A2 9] 71 Agte] S7Fetel whet Al A &80 S7 AR 71 AlRte] 3082 ket -9 A1A 282 ¥
s} ujajotgint. whebA ks ol FabE R 22 9 AJHE o] AE A|AE 217t X4 9] Ultrasonic wave
71 Sk 9 71 AZRE ZY2E 24 kHz 9 3020 =2 SRIE QI

2) AHIE Ho|AE gl B2 AAE 97t 24 % 3 x| AR 2%010}7] 251 1%, 3%, 5%, 10%, 15% 20%,
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