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Abstract

A series of experiments with a laboratory scale ultrasound treatment system for MTBE polluted groundwater was performed to
increase the efficiency of MTBE degradation in groundwater. This study evaluated several factors to increase the efficiency of
MTBE treatment for artificial and natural groundwater. The treated volume of groundwater, ultrasound frequency and power,
and pollutant concentrations have been changed to evaluate its effects on the degradation efficiency of MTBE in batch and
continuous flow reactor. For the specific experimental conditions on this paper, MTBE degradations are more efficient at 580
kHz than those at 1 MHz. The efficiency of MTBE degradation is proportional to the intensity of ultrasound power per unit
volume of MTBE polluted groundwater. The concentration of ions in groundwater does not much affect the efficiency of
MTBE degradation. The 1% order degradation constant of MTBE for different power per unit volume at 580 kHz shows linear
relationship at same concentration. The 1* order degradation constant for 0.1 mM MTBE solution is higher than that for | mM
MTBE solution. These experimental results could be helpful to seek optimal conditions for relatively large volume of polluted

gl‘Oul’ldWﬂtCI’ treatment.
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Table 1. Annual survey on the status of groundwater (National Groundwater Information Management and Service Center, 2010)

(unit : mg/L)

Watershed Ca™’ Na’ K Mg* HCOy NOy S0~ 8i0, F cr
Nakdong river 41.5 257 2.1 10.7 130.4 16.5 473 243 0.4 -
Geum river 28.1 15.7 2.6 6.4 89.2 27.5 13.8 25 - 26.5
Seomjin river 223 15.6 2.6 53 86.3 17.3 8.2 13.5 0.1 16.8
Yeongsan river 30.3 17.8 23 5.5 70.2 11.4 14.4 16.1 0.1 24.8
Average 30.6 18.7 2.4 7.0 94.0 18.2 20.9 19.7 0.2 227
Table 2. Added reagents for artificial groundwater (unit : mg/L)
Reagent Ca™’ Na’ Mg2+ NOs SO~ CI Total addition
CaS04 21 . 21 . 42
NaNO; : 18 18 : : 36
CaCl, 9 18 27
MgCl, 14 21
Sum 30 18 18 21 32
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Fig. 1. Schematic diagram of ultrasound groundwater treatment system.
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Fig. 2. Calibration curve for the MTBE solution by GC/FID.
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Fig. 3. The MTBE degradation by ultrasound with different
power and frequency.
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Fig. 4. The MTBE degradation by ultrasound with distilled
water and artificial groundwater.
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