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Abstract

The removal characteristics of total petroleum hydrocarbons (TPHs) and heavy metals in contaminated soils
with ultrasonic washing have been studied. The ultrasonic washing was evaluated on a laboratory scale. In
this investigation, the effects of factors such as ultrasonic frequency, power intensity, duration of irradiation,
contents of the TPHs and heavy metals and mixing ratios between the contaminated soils and water, were
considered. Experimental results suggested that the rates for contaminant extraction of the TPHs and heavy
metals in the contaminated soil increased considerably with the ultrasonic washing. Therefore, the ultrasonic
washing has previously been to be an effective method to remediate the contaminated soils with the TPHs

and heavy metals.
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Fig. 1. Manufacturing procedure of contaminated soil.
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Fig. 2. Schematic of ultrasonic washing system.

Table 1. Characteristics of heavy metals in contaminated soil

Heavy metals cd o™ Pb Cu Zn Ni
Concentration 0.140~0.165 ND 15.25~16.890 58.60~67.705 68.56 ~79.567 4.233~4.500
(mg/kg) (0.153) : (16.075) (63.155) (74.067) (4.367)

Note) N.D : Not detected.
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Table 2. Operating conditions

Parameters Units Conditions
Ultrasonic frequency kHz 15, 20
Max@um ultrasonic  power WIL 30
mntensity
Initial TPHs concentration me TP.H shke 2,000

s0il ~2,500
Mixing ratio (Soil : Water) kg/L 1:1
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(a) temperature vs. time
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Table 3. Analytical conditions of gas chromatography

(GO)
Parameters Specitications

Model Hewleti-Packard HP6890
Column HP-5 (30 m, 0.32 mm, 0.25 um)
Injector/

detector temperature 280 7300
Carrier gas Nz
Detector FiD
Injection volume 2 ml/min
Extraction solvent Dichloromethane
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Fig. 3. Variations of temperature distribution and pH in contaminated soil with ultrasonic washing.
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Fig. 4. Variations of TPHs conceniration in contaminated
soil with ultrasonic washing.
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Fig. 5. Variations of TPHs reduction rate in contaminated
soil with ultrasonic washing.

Table 4. TPHs reaction rate constants and correlation
coefficient in contaminated soil with ultrasonic

washing
Ultrasonic Reaction rate Correlation
constants (k) . 2
frequency (kHz) (L/mgmin) coefficient (R°)
15 1x10° 0.9553
20 7%10° 0.9430
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Table 5. The leaching characteristics of heavy metals in contaminated soil with ultrasonic washing
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