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Sonolysis of Trichloroethylene in a Continuous Flow Reactor with the
Multi Ultrasound Irradiation

Minju Lee - Jeill Onh'

Department of Civil & Environmental Engineering, Chung-Ang University

ABSTRACT : To test applicability for continuous flow treatment of ultrasound technology, sonolysis of TCE aqueous solution using 584
kHz multi irradiation reactor was performed under batch and continuous flow conditions. Under batch condition (3 and 4 sides irradia-
tion, 600 W), first order degradation rate constant of TCE was higher under 4 sides than 3 sides irradiation conditions, while the gene-
ration of HyO, and chloride was similar under both irradiation conditions. Under continuous flow condition with 4 sides irradiation,
removal efficiencies of TCE in steady-state were decreased from 83 to 48% with increasing flow rate from 67 to 300 mL/min at 600
W, and were increased from 14 to 75% with increasing acoustic power from 100 to 600 W at 100 mL/min. Removal efficiency of TCE
in groundwater was decreased 10% compared to in distilled water at 100 mL/min and 600 W.
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Fig. 1. The schematic diagram of the experimental set-up.
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Table 1. Sample characteristics of groundwater used in this

study

TCE (mg/L) 1.17

pH 6.3

ORP (mV) 278

EC (ms/cm) 0.491

Dissolved oxygen (mg/L) 3

Iron (mg/L) N.D.
Calcium (mg/L) 61.60
Magnesium (mg/L) 10.79
Sulfate (mg/L) 12.484

Bicarbonate (mg/L) 42.0
Chloride (mg/L) 153.40
Nitrate (mg/L) 14.975

N.D. =Not Detected
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Fig. 2. Sonolytic degradation of TCE 10 ppm aqueous solu-
tion in batch reactor with 3 and 4 sides irradiation.
Experimental conditions: Volume = 3.9 L; Frequency
= 584 kHz; Total acoustic power = 600 W; Initial
aqueous temperature = 107C.
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Fig. 3. Effect of flow rate on removal efficiency of TCE in
continuous flow reactor with 4 sides irradiation. Ex-
perimental conditions: Volume = 3.9 L; Frequency =
584 kHz; Total acoustic power = 600 W; Initial aqu-
eous temperature = 10T.
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Fig. 4. Effect of flow rate on H>O; generation in continuous
flow reactor with 4 sides irradiation. Experimental
conditions: Volume = 3.9 L; Frequency = 584 kHz;
Total acoustic power = 600 W; Initial aqueous tem-
perature = 10C.
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Fig. 6. Effect of total acoustic power on removal efficiency
of TCE in continuous flow reactor with 4 sides irra-
diation. Experimental conditions: Volume = 3.9 L; Fre-
quency = 584 kHz; Flow rate = 100 ml/min; Initial
aqueous temperature = 10C.
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Fig. 7. Effect of total acoustic power on H,O, generation in
continuous flow reactor with 4 sides irradiation. Ex-
perimental conditions: Volume = 3.9 L; Frequency =
584 kHz; Flow rate = 100 mL/min; Initial aqueous
temperature = 10°C.
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Fig. 8. A comparison of TCE removal efficiency between in
distilled water and in groundwater. Experimental con-
ditions: Volume = 3.9 L; Frequency = 584 kHz; Total
acoustic power = 600 W; Flow rate = 100 mL/min.

Removal efficiency of TCE (%)

b
o

O Distilled water
O Groundwater

g
23
|

g
=}
1

H.0. Concentration (ppm)
> o
i i

o
o
|

0.0 £ | T l T T T
00 05 10 15 20 25 30 35 40
Sonication time / Residence time(T)

Fig. 9. A comparison of H,O, generation between in distilled
water and in groundwater. Experimental conditions:
Volume = 3.9 L; Frequency = 584 kHz; Total acoustic
power = 600 W; Flow rate = 100 mL/min.
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