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ABSTRACT

Batch experiments were performed to determine optimum conditions for biopile. The batch
experiments results showed that 12.5 to 17.9% of moisture content was effective to biodegradation of
petroleum hydrocarbon regardless of soil texture. Total heterotrophic bacteria populations in the
inoculum-treated soil were greater than of the control and nutrient-amended soil in the early stage,
but the populations in the inoculum and nutrient-amended soil were not different significantly from
those in the latter stage regardless of soil texture. The same trend was observed for petroleum
hydrocarbon degrading bacteria populations.

The results of the biodegradation capacity experiments showed that there was a decline in the TPH
concentrations during the experiments and no significant difference on the biodegradation was
observed by treatment in silt soil. Changes of n-C17/pristane and n-C18/phytane ratios in all treated
soil were significantly more than those of control. This is a strong indication of biodegradation. The
TPH removal rate was calculated at 60% in all treated soil.
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Figure 1. The change of TPH removal rate according to moisture content

39 1olAsh o] 4yl BE $7 AN WHE ZAY A3} 240 BAYde] SEY
o) 125~ 17.9%(EAFE5E] 50%)2 AFoIN 45 2ai7k 713 e AAsE Aoz Jehih

aeh} E4MeE AR AFA Eodo] PR H4d Eodel ws) 2ASES 2iol4 wE
202 ehes), COMARE Lsoh AR Aeol% vshhaich. 015 2ol AL} sl
Bls SREASEL BET COMASE $& AL TIET S4UE 5 99 40 §E Aol
o 7]Qske Aoz e,

2) RR9 BENE i

O ESUIRE 2T 24}

A 7175t MBS 2 AFSE dz7e A 271 10° CFU/g soilofld Alzke] AztslwA 107
CFU/g soil7}x] 2715l o2 vhehgm, dd szt 7A-%oe 10°~10° CFU/g soil7kA] Z715)
dch @A, ATAA 2 ¥ AE AR E Azte] AsbdA ¢ 10° CFU/g soil7hx] Z7He

o, Ao FoFFAT HIMG Ao zpe]= %1914

T, FFdA AT " AFEE AE ATAAY FFEE mlAES HEE Rd vAE A
AP E 27] 10°~10° MPN/g soil =4 <F 107 MPN/g soild =717 Z7bEla odckdS A7t
g A FellA] 27 04: 10 MPN/g soilsZoll 4] 214 3}ell= < 10" MPN/g soil$E 22717 Z7}g]o,
| AE APl vl £5E Jehlddnh ol IFH SR E AolE BRAFA e, &
FEAEAME 7] *Ef A7breb gokd AH7bolM Aolrl gl ALz veht ZAx & AgeAe
FREs ARy Wbt & A9 A 2SS o 4 Uk

2 A Z9E B, FFYEY AFA EANAEY BAEFAE A7 ddde A Hbio-
stxmulatlon)E_E G523 v AlE A 7Kbioaugmentation) IS VR gt

ay i°éE°J AshA] G52 vlAEY FQads wol ¢EA o), BY ©E =P
MR Z AEE 7 % Aol AR WA Ee] Hrlan) vebd % ke Zlelth o9 Z
hele 2] £F, Eofo] Ale) 9 EARAEY FA T det o8 siA W A8 5
Hnew, & *J_ﬁoﬂxi AR BEokAlav] B3 v ETe ﬁ%-‘%'—sﬁ o] ] Wi vl
A7lES7E e Ao vehd Aolx] & A AHER ARl vIAEY el e A
gkt

O o2 ¥ rlo nu
£ oo rr

iCH
l:l

- 365 -



@ $5ese A7t

2% 25 §REHES GOFID sz vehd Aoz, =4 U Ao wAlel Azl Azl
g} BE fEES Zashs oz vehdth FAAE ATA 2 A HzTel vk A
ZolA ot O B FaEE BoiFm glon, vAAE H5d B A daTeh AT @
ASLS] B0 VT FoEE e sl

2ohe ;4 259} 7129 e BA0] ATkl ATY] Wt BE HelTolA ok 60% o]
goz 4 2R ASE et

2 QAT ERER BE FREH Aot dee FRY 5 ok & FANEL ATA
sopo] vIAEQ 49 Eopuch Rah o A9E AT vehd PEAEeNe A Azt
£} glglonk, Song 9 Slebd EAM SREaSel WY AYelA AEcE G FAEI
g nE B4 GEel ALEGH 47 WP AR 2 Aes wwE v gl mgHeln

AAA LAEF AHE FAy] AAAE olsh e 44N Y(treatability tes)o] W=A] oG
Aoz W

A% (5000 ppm) A 7 & (20,000 ppm)
120
2 g
P I
o &
K] ©
& %
o
E 20 20
0 0 .
0 10 20 30 40 S50 0 10 20 30 40 50
TIME (Days) Time(Days)
XES LEES] oXE ogalolgE | [ ouz= ey oHE EEERFE
248 (5,000 ppm) 2h5# (20,000 ppm)
120 ¢ -] 120 1
100 8 - b
g Z
£ wot <
£ [°%
ol . 2
o
3 2
g 07 g
¢ &
“ awl 20 r
0 " L ) 0 * g
0 10 20 30 40 50 0 10 20 30 40 50
TIME (Days) TIME (Days)
[ euxz=w LEEE OHE ogaods | | emz=z sy oHE oeelclyg |

Figure 2. The change of TPH concentration by elapsed time
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