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A Study on BTEX Removal Efficiency for Variation of Moistures
by Microwave Process
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ABSTRACT

This study has been focused on an application of microwave pre-treatment of soil contaminated with volatile organic
chemicals, and BTEX(benzene, toluene, ethylene, xylene). Microwave experiments were carried out under different power
conditions (2 kW, 4 kW) using different moisture contents and BTEX concentration. According to these results of this
study, the most BTEX removal efficiency was with 20% moisture contents regardless of electric power. The result show
that 2kW was determined to the optimum electric power at 10~30% moisture contents, but the optimum power was 4 kW
at 50% of moisture content.
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Table 1. Soil characteristics used in this study

Parameter A B
Uniformity coefficient 6.46 7.65
Coefficient of gradation 1.36 1.05
BTEX concentration (mg/kg) 10,013 5,005
5415 (Uniformity coefficient) : 2= 60|AF, AP 40|}
4~50Tj7} BE-

EA4* (Coefficient of gradation) : 1~30]% 73 72, 13 o]3}=
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Fig. 1. Cumulative passing curve.
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Table 2. Operation condition of G.C analysis

Conditions Value
Oven temp. (°C) 50
Initial temp. (°C) 150
Detector temp. (°C) 310
Rate (°C/min) 50
Flow rate 50
Injection volume 1
Spilt ratio 10

Table 3. Experimental conditions of microwave process

Parameters Conditions
Frequency (MHz) 2,450 MHz
Process Batch test
Sample volume (kg) 1 kg
Ultrasonic power (kW) 2 kW, 4 kW
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Fig. 2. Schematics of microwave process.

3.1. M3 A +=E20]| [E BTEX MAHSH

358 Wslol| wE BTEX ¥5H3} 182 Fig 4
9} Fig. 5 YR Fig. 49} Fig. 594% & 5
Zo], Hgo] 2 kW, 4 kWZ W3lEolx A, B9
BTEX AA==H 48 AR 5-8°] 20% duf oF
10ofiEo = 7 wE Zo0= UeRdth dgo] 2 kW
o] o] 10%2 SHES] A A, B AR EF 15
9l BTEXV} AlARE Zo=E yehdom, Heo] 4
kWolxl QYEES dk8°] 10% A H$E A, B A=
B5 oF 158 wo] BTEXV} thiE AA7 & &
Aok T80l 30%, o] 2 kW Yul= A, B AR
5 255wl BTEXZ} 100% 7FAAl AA=JL, 4
kW 2 B9E A, B A8 EF 158 UQola] o
AAEG, AHo qu_. BTEX AAAZES 580 10%,
20%, 30% Q1 A9E 2 2ol Kol|x| ¢k Utk

ey s 1 50% <1 7A5+= A€o Wl wE
AAAT] Zolg HYS & = Uttt vlo|a=s) Y
o] 4 kW, g58°] 50% ¢ 79 Fig. 500 LEhd=ol

Journal of KoSSGE Vol. 12, No. 2, pp. 65~71, 2007



Pagk -

o)
I3
ofr

10000 rogms
> 9000 Dgge °, oe@---10%
x Lo OCbO
S 8000 ‘Iiﬂ&I ® "rdeco20%
= 7000 :% 0--o " @ --30%
2 000 | APe . ttrO---50%
2 5000 ‘f! \ >
c Y '
s 4000 e .
S 3000 A OO0 (e}
o i § .
~ 2000 - "
= 1000 > N °.o
& . [y

0 AALT &-- b

0 5 10 15 20 25 30 35 40 45 50 55 60
heating time (min)
a) A sample
__ 10000
< 9000 c-o@---10%
2 8000 Ao -20%
- 7000 ©o @ --30%
9 6000 "'O"‘SO%
® 5000 o
= G
S 4000 ? %)
° ¥
S 3000 A "ve )
< 2000 I‘Am M‘ ‘e,
= 1000 % . O-q,
0 ‘im-n: 2 ‘060

0 5 10 15 20 25 30 35 40 45 50 55 60

heating time (min)

b) B sample

Fig. 4. Variation of BTEX concentration according to moisture at
2 kW.
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Fig. 5. Variation of BTEX concentration according to moisture at
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Fig. 9. Variation of temperature according to moisture content at
4 kW.
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