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ABSTRACT

Isolation and application of oil-degradation microbes from the oil-contaminated soil and the determination of optimal
operation conditions about the peat moss, the addition for the oil-biodegradation. After all experiments, we have
acquired three important conclusions: First, we found out the 4 microbes, Pseudomonas fluorescens, Pseudomonas
aeruinosa, Kurtia sp., Bacillus ceres, with excellent capability for the oil-degradation; Second, the optimal operating
conditions of the peat moss for TPH treatment were pH 7~8, temperature 25~30°C, water content 20%, mixing 2 times/
day, addition volume 2%; Third, in case of the application to the oil-contaminated soil with 4 mixed microbes, the
removal efficiency of TPH was increased from 54% to 83% in oil-contaminated soil and from 65% to 85% in oil-con-
taminated soil with the peat moss.
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Table 1. Biodegradability and Constituents of TPH

Products in which

Biodegradability Example Constituents Constituent is fund

n-butane, n-pentane Gasoline
n-octane
Nonane Diesel fuel
More

degradable Methyl butane Gasoline
Dimethylpentanes Gasoline
Methyloctanes
Benzenes, Toluene Gasoline

Ethylbenzene, Xylenes

| Propylbenzenes Diesel, Kerosene
Decanes Diesel
Dodecanes Kerosene
Tridecanes Heating fuel
Tetradecanes Lubricating oils
Less Naphthalene Diesel

degradable g oranthene Kerosene
Pyrenes Heating fuel
Acenaphthalene Lubricating oils
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Table 2. The BSM compositions used to separate microbes
from oil contaminated soil

BSM compositions

(NH,),SO, S5g *Trace element solution
K,HPO, 2g MoO; 1.0 mg
KH,PO, lg ZnS0,-7H,0 7.0 mg
MgSO,-7H,0O 02 mg CuSO, 5H,0 0.5 mg
CaCl, 10 mg H;BO; 1.0 mg
FeSO,4-7H,0 10 mg MnSO,5H,0 1.0 mg
Trace element sol. 2 m/ CoCl,-6H,0 1.0 mg
Yeast extract 02 g NiSO,-7H,0 1.0 mg
NaCl 2 g DI Water 1,000 m/
DI Water 1,000 m/

pH 7.0

kgyS 250mie] F71EulA] (BSM(Basal Salt Medium) :
TPH 5%)°l 7718l oF5 E3h%71(100 rpm, 25°C)
NA 208 FF HiFIAA AlFrE SA S
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Table 3. Test factors of oil degradation with peat moss
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Fig. 1. Photograph of the experimental apparatus.
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Contaminated soil Peat moss  Treatment Water .
. Temperature Mixing
Items Add amount TPH add amount time pH o content
O (frequency/d)

(8 (mg/kg) (8 (d) (%)
pH 500 1,200 10 15 20 12 -
Temperature (°C) 500 1,200 10 15 4.6 12 -
Moisture (%) 500 1,200 10 15 4.6 20 -
Mixing (Frequency/d) 500 1,200 10 15 4.6 20 12
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Table 4. GC-FID conditions for analyze TPH

Items Conditions

Detector Agilent GC-FID
(Model 6890N GC)

Column HP-5 capillary column
(30m x 0.25 mm x0 .1 pm)

Carrier gas N2 (99.999%)

Carrier gas pressure 11.15 psi

Injector temperature 290°C

Detector temperature 300°C

Initial temperature 35°C (3 min)

Temperature rate 10°C/min300°C(10 min)

Final temperature 60°C/min310°C(40 min)

ZolEaele] 24L Hel Pk ¥ AP Alga
Methylene chloride, Sodium sulfate, Anhydrous
Na,80.9] A oke 7171—‘%41% SRk ARgEsl0.
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Fig. 2. Oil degradable Microbes in CGY media.

Fig. 3. The culture fluid of oil degradation microbes (4species)
of formative granule.
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Table 5. Cell hydrophobicity, Emulsifying activity, TPH of microbes

Items  Cell hydrophobicity L i, TPH (initial 40,000 mg/kg)

. Emulsifying activity - -
Microbes (%) Concentration (mg/kg) Removal efficiency (%)

Pseudomonas fluorescens 97.0 0.013 5160 87.1

Pseudomonas aeruinosa 96.4 0.602 4040 89.9

Kurtia sp. 96.7 0.024 5660 85.9

Bacillus ceres 96.3 0.077 4720 88.2
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Fig. 4. TPH degradation with the pH.
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Table 6. Amount used of nutrients(N, P) compare to TPH

during 15 days
Contaminated
* Contaminated Peat  soil+Peat moss
Items . _—
soil moss . After
Initial
. 15 days
0 5 0 % D Nitrogen (%) 0.027 0.734 0.107  0.082
Addition of moss {g) Phosphate (mg/kg) 19.73 3058 26.03 13.11
Fig. 8. TPH degradation with the addition amount of peat moss. TPH (mg/kg) 700 2000 1200 420
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FID1 A, (060TCHEN1(2).D)
oA §
55 P4
50
45
40 ﬂ m i
il g
35V_ §§ MJW MW o N e
10 N 2 2 ) 3 min
! Peat moss ‘
FID1 A, (CHENWIOSS.D)
Al
| ; |
400 J B §
| N
300 :
200 § ,'
100 ! ! &
L, : i ksl L\‘M,L ot Mt\w 8
s 10 15 2 3 _awin
Oil-contaminated soil + Peat moss ‘
FIDY A, (CHENWIOSS10.0)
pA 3
100 - g }
90
80
)
80y !
5 ! J‘L i
4 3 é
© _y‘ N *‘“J"wﬂhv W NP
5 10 15 2 25 Y 35 min

Fig. 9. The GC-FID of TPH according to the mixing of the contaminated soil and peat moss.

Korean Journal of Environmental Health, Vol. 33(5)



468 Hulg . &

Ao d¥A Ut wepy d@z]e] EYAA A
29k Qo] Hlgo] oF 40:12 TPH ¥3lo wa} ¢19)
2R7F B dojd Ao= st ey 15Y
A A3 TPH 780 mghkg E1E 93 @49 4w
= ¢F 250 mg/kg, 919 4Pl oF 13 mghkglE YE
pr=

FE AE) A3 §529 EUY TPH w27}
oF 700 mg/kgl 2 A EHU2Y peat mossE: EHT

4% TPH 57t ds3dlgovg fRod9ES peat
moss 2 &3¢ TPHE =733 2~} Fig. 107 22
GC-FIDS] iﬁu}z:zeg; & s

FREFED Aole dhgAITro] 102014 208
Afolol eh e C14~c204 Has Zke A
2402 vehdt) 28y peat mosst WA
FORE 308 Alolol Yelb= C20~C367k49) A
g47F GCFID £784]9) TPHE AFAH0] #-57-2490]
SI= peat moss®] XM TPH $%7F °F 2,000 mg/kg
o BHHe g #RlEh

e AiF wsleas nAEY Fgd o)
3714 A" sholA H209 cozE B Eoh
C10~C22 ¥5=o| &3)= n-alkane, n-alkyle WaE=: 3
7]‘5} *’R’Lhﬂtﬂ“ﬁ wEl gk 5490 o3k, A

AEFL 7P ARt 2u)e sigtEelh 2y

o] n—r«] blanch alkanes, cyclo alkanex= ©|E3}
3 n-alkane B W] U)-g-EF) vl duy
o8 AR7F AR gk 3 22 WE o
&3l n-alkane, n-alkyle W3 2 7[e} wakEslgt
= ST el B, A SlrE ZA A
2 EAslele B34 54 ] AEsiol A it
Tt ZHEZE peat moss2| VF A& Aldle o]#3F
J“£ et AEgk ey oiFo] Eeg Zow

E]“} U]‘§E~4 e °§ EMY fREd &
&< B3] 98l FFOEEY 2 peat moss E

Table 7. Efficiency of oil degradation by microbes
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Pseudomonas  fluorescens, Pseudomonas aseruinosa,
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No add of microbes

Add microbes

Contaminated soil+

Contaminated soil+

Items Contaminated soil Contaminated soil
peat moss peat moss
Initial  After Test Initial After Test Initial  After Test Tnitial After Test
Nitrogen (%) 0.0269 0.0071 0.107 0.082 0.0654 0.027 0.185 0.073
Phosphate (mg/kg) 49.73 12.89 26.03 13.11 14.92 10.38 29.44 12.92
TPH (mg/kg) 700 320 1,200 420 700 120 1,200 180
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