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Abstract

To supply safe drinking water to areas lacking in water supply and drainage system, such as rural area and military bases in
proximity to Demilitarized Zone, effective method for treating organic contaminants such as MTBE is required. This study
focuses on seeking optimal conditions for effective degradation of MTBE using a bath type ultrasound reactor. Effectiveness
of MTBE degradation by ultrasound is dependent on the frequency, power, temperature, treatment volume, initial
concentration, catalyst, etc. In this study the degradation rate of MTBE by ultrasound was proportional to power/unit volume
ratio and removal is relatively more efficient for 0.1 mM than for 1 mM of MTBE solution. Efficiency of ultrasound treatment
for 1 mM MTBE solution was enhanced under bath temperature of 30°C compared to 4°C, but the temperature effect was
negligible for 0.1 mM MTBE solution. Also for 0.1 mM MTBE solution, effect of catalyst such as TiO and Fe” on treatment
speed was negligible, and zeolite even increases the time taken for the degradation. Under these specific experimental
conditions of this study, the most determinant factor for degradation rate of MTBE in solution was frequency and power of
ultrasound. The results have shown that a continuous ultrasound reactor system can be used for small scale remediation of

organically polluted groundwater, under optimal conditions.
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Fig. 1. (d) Schematic diagram of ultrasound water treatment
system, (b) Disk type transducer (580 kHz).
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Fig. 2. MTBE degradation by ultrasound with different con-
centration at (a) 4°C, (b) 20°C, (c) 30°C.
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Table 1. The 1% order MTBE degradation constant at different concentration and temperature with a bath type ultrasound
trestment system (580 kHz, 320 W, 500 mL of MTBE solution)

Concentration alls 20°C so'c
ky (min™) R ki (min™) R ky (min™) R
0.1 mM 0.127 0.987 0.152 0.987 0.136 0.919
1 mMm 0.041 0.984 0.050 0.992 0.067 0.988
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~<_
’ . i—______'i
1‘5 2‘0 2’5 3‘0
Time(min)
Time(min) Fig. 4. MTBE degradation by ultrasound with different solu-

Fig. 3. MTBE degradation by ultrasound with different power. tion volume.

Table 2. The 1% order MTBE degradation constant at different power with a bath type ultrasound treatment system (580 kHz, 20°C,
500mL of MTBE solution)

100 W 200 W 320 W
ki (min?) R? ky (min?) R? ky (min?) R
0.1 mM MTBE 0.060 0.997 0.117 0.996 0.152 0.987

Concentration

Table 3. The 1% order MTBE degradation constant at different solution volume with bath type ultrasound treatment system
(580 kHz, 20°C, 320 W)

250 mL 500 mL 1000 mL 1500 mL
ky (min?) R’ ky (min?) R? ki (min?) R? ky (min?) R?
0.1 mM MTBE 0.307 0.891 0.152 0.987 0.085 0.998 0.052 0.987

Concentration
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