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To investigate the effect of on-site bioremediation in soil that have been contaminated
by hydrocarbon fuel spills, petroleum-degrading bacteria isolated from soil around petroleum
chemical industry and microbial agents were constructed. We investigated biopiles for on-site
bioremediation of soil contaminated (5000 mg per kg) with bunker A fuel in five independent
lab-scale experiments. Five biopile units constituting the following treatments: (1) control with
no nutrients and microbial agents (2) microbial agent M plus nutrients (3) microbial agent C
plus nutrients (4) only microbial agent C (5) control with only nutrients. The results were
highly different one another. After 30 days in treatments with optimal condition, total
petroleum hydrocarbons were reduced td below 10 mg per kg of soil at the biopile units
mixed with microbial agents, but control biopile units show that were reduced from 1,105 to
2588 mg per kg of soil. Our results show that microbial agents at on-site bioremediation of

fuel-contaminated soil is highly effective.
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5 (Enrichment Culture Method)& AM&3td 7/ e g 3 #F
< w.—a] OP‘,’& FeFS Ag wiA= Glucose-MM2 FHAujXo] fUF @Yoz 10% Crude
Oil(Abudabl)J—} 2% n-hexadecaneS 7t AAWAE 737 ALgsrh ZF 2ETol did 4
& %2 EIe&s A7l 98l 1% crude Oil, Bunker C Oil, Diesel, n-hexadecane,
PAH(Anthracene, Naphtalene, Phenanthrene)7t # 7 MM2 Al X ¢} 1000 ppm/day®] BTEX
7b A7k 5 ml MM2 HAwjAlo] Eulg wjdd-g 47 0.1 mi¥ HE3S 25ToAM 7~159 &
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A veErsth 22d B9 #5E Al 1%10000 ppm)® Crude oil, Bunker C +, Diesel,
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Fig.l. Petroleum-degrading bacteria by Gram stain

A, Acinetobacter junii/jonnsonii ; B, Acinetobacter baurmannii/cacoaceticus ;

C, Pseudomonas  spp. ; D, Acinetobacter lwoffii
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I f7F AAEE B89t AlZE Lab Scale?! Biopile Unitell 5,000 mg/kg® Bunker A7} &
48 EY 18 kg(BP-1), 298 E%] Nutrient(dF Lol 500 mh)s H7Fsk R(BP-5H), vjAE &
A A 18g(0.196)(BP-2), A Al 18 g F Nutrient(BP-3), 18|32 #lAEZ A C 18 g(BP-4)%
H7bsted £ dxT9 AMIFE A7 Axstd 309 F, WAEY ASe wEe TPHY
Fo] WgE BAMsidd. 21 A3 vAEe] A Wale 24w 7k A3 Nutrient™ H7HsE
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o ¥ mAEFY FEE 20% ol Frisle RAoem uvEiET IEdte TPH 49 W3
& #Fst7l Hf GC2 BEAMsnt. 2 AR Fig. 2004 R upeh Zo] BP-12 E4Y H7e
72 9 2588 mg/kgd TPH7F A&HoH, th&o2% Nutrdentd E%S 713t BP-57}
1,105 mg/kg 2.2 Zt&E TPH F%7t ob& &2 Wi 298 EYF vAEA A2 consortium(E
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Fig.2. GC chromatogram of soil at each biopile units.
BP-1, contaminated soil; BP-2, contaminated soil+microbial agent M-+nutrient; BP-3,
contaminated soil+microbial agent C+nutrient; BP-4, contaminated soil+microbial C; BP-5,

contaminated soil+nutrient
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