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Fig.1 Effects of different dosages of catalyst on removal efficiency of

petroleum hydrocarbons in contaminated soils
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Fig.2 Effects of different microwave irradiation time on removal effi-

ciency of petroleum hydrocarbens in contaminated soils
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Fig.3  Effects of different water contents on removal efficiency of

petroleum hydrocarbons in contaminated soils

650000
600000
550000
500000 |
450000
400000 ¢
350000 +
300000
250000
200000 ¥
150000 ¢
100000
50000

+E

6.00 10.00 14.00 18.00  22.00 26.00

t/min

B4 MEABWIMTEESSNGEHE
Fig.4 Chromatogram of main components in the soil before

microwave irradiation
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Fig.5 Chromatogram of main components in the soil after

microwave irradiation
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Table 1 Analysis of petroleum components in soil samples
Fs 5 B3 B 8] RT/min EMEK
1 6.637 2 -F -2 RE
2 6.902 1,1,2,2 -0 25
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4 7.480 2,4 % _Fd
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7 8.443 BRFCE TR
8 8.496 2,4-"HE-2-UE
9 8.631 2,3,3-=HE-1-T#H
10 8.708 2 -F- B
11 8.823 1,2-" 8%
12 9.252 2 -HU -5 - B -0 E vk
13 9.623 2,4 —F
14 10.210 I-HE-2-THRBE &R
15 10.899 5-F-1-REER R
16 15.806 N-(2-FERE)-Z Bk
17 19.836 2,4 TR 4 B E-2(E)- R
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19 17.578 2,3,4 ZHERK
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Microwave radiation and catalyst integrated ef-
fect on the removal of petroleum hydrocarbon
in contaminated soils

WU Dan', LI Fa-yun''?, QIAO Xing-guo®, ZHANG Ying'*?,
LI Xia''?, MA Xi—ping1

(1 School of Environmental Science, Liaoning University, Shenyang
110036, China; 2 School of Resources and Environment, Hunan
Agricultural University, Changsha 410128, China; 3 Industrial Invest-
ment and Development Office, Liaoning ( Yingkou) Coastal Industrial
Base Administration Committee, Yingkou 115003, Liaoning, China)

Abstract: This paper intends to present its authors’ research results
over the integrated effect of microwave radiation and catalyst on the
removing of hydrocarbon contaminants from the soil, including the ac-
tivated carbon (C), FesO, and TiO,.The operational conditions we
have adopted can be described as follows: the microwave frequency is
2 450 MHz; the rated microwave output power is 400 W at the pres-
sure of 0.2 MPa. The influence of the quantity of catalyst, the irradi-
ation length of time of the microwave used and the soil water content
on the actual removing results have also been investigated in turn.
The actual results gained from our experimental study can be shown as
follows: the removal efficiency of petroleum hydrocarbons in the con-
taminated soil has been remarkably increased due to the addition of 3
different kinds of catalyst, including activated carbon (C), Fe;0,
and TiO,. We have also found that the optimum removal efficiency of
petroleum hydrocarbon contaminants can be obtained when the dosage
of Fe;0, and C contents was adopted al 0.2% , while that of TiO, was
0.5%, respectively. In addition, the optimum Iirradiation time
should be 5 min for Ti0, and 7 min for C and Fe; 0, respectively. The
other important influential factor that may affect the removal effect is
the the soil water content. The optimum water content is 16% -
20% . With the optimal dosage of the 3 catalysts and irradiation time
for 7 minutes, the ideal removal efficiency of petroleum hydrocarhon
contaminants can be gained is 84.5% when TiO, is used as the cata-
Lyst.
Key words: environmental engineering; microwave; catalyst;
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