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ABSTRACT

Cavitation generated by ultrasonic irradiation can enhance the diffusional transport of organic contaminants from soil
surfaces or pores. Therefore, ultrasound soil washing can be an alternative of traditional soil washing process. In this study,
soil was artificially contaminated with n-tetradecane, n-hexadecane and phenanthrene. A plate type ultrasonic reactor at
25kHz frequency and 1000 W power was used for laboratory soil washing experiments. Ultrasonic soil washing
efficiency was compared with those of traditional soil washing using mechanical mixing. Various operational parameter
such as soil/liquid ratio, irradiation time, particle size, and soil organic matter content was tested to find out the optimum
condition. It was found that ultrasonic soil washing demonstrates better performance than mechanical soil washing.
Optimum soil:liquid ratio for ultrasonic soil washing was 1 : 5. Desorption of organic contaminants from soils by ultrasonic
irradiation was relatively fast and reached equilibrium within 10 minute. However, decrease in the soil particle sizes by
ultrasonic irradiation results in re-adsorption of contaminants to soil phase. It was also observed that soil particle size
distribution and soil organic matter content have significant effects on the efficiency of ultrasonic soil washing.
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Fig. 1. Laboratory test schematic for ultrasonic soil washing.
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Fig. 2. Distribution of organic contaminants between aqueous and solid phase at different soil/liquid ratio in the case of mechanical mixing

(150 rpm, 30 min) (a) C14, (b) C16, (c) PHE.
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Fig. 3. Distribution of organic contaminants between aqueous and solid phase at different soil/liquid ratio in the case of ultrasonic washing
(a) C14, (b) C16, (c) PHE (frequency: 25 kHz, intensity: 1000 W, irradiation time: 30 min).
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Fig. 4. Distribution of organic contaminants between aqueous and solid phase at different irradiation time in the case of ultrasonic washing
(a) C14, (b) C16, (c) PHE (soil/liquid ratio: 1/5, frequency: 25 kHz, intensity: 1000 W).
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Fig. 6. Distribution of organic contaminants between aqueous and solid phase at different soil particle size in the case of ultrasonic

washing (a) C14, (b) C16, (c) PHE (soil liquid ratio: 1/5, irradiation time: 30 min, frequency: 25 kHz, intensity: 1000 W).
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ultrasonic washing (a) C14, (b) C16, (c) PHE (soil/liquid ratio: 1/5, irradiation time: 30 min, frequency: 25 kHz, intensity: 1000 W).
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