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AdALRe g waw 200138 A svEe A4Fd AAd 49, L
A7 69, AASE e AA 59013 Fu #ejsE FhHae 10955742 vebeg a2y
3238 Z7tete FH4A 2 A FF AFzA fFEC T EFed, Atnd &%
A5t54 2dEde £ 2 v¥gF HEFd 9 Ao 29 T A A
AHAel oy nXNA HEE og¥ EY P A4 HYE T oz JF
2219 d& WAstdol st EYd a5 o9S 2¢9 =& £EVF uried ¥
2o g ns AdHor =7 dgiEd FHAd A o AL x=FFHI Ue
Agloltt,

2 AFqAe AUSGHAE ol&F E3/8%%4 Ay 7]1€%F soil washing 7IEoly
in-situ flushing 714€< 4% 4509 ES 29 dA4sts ARGHAE 28 24
FET AESH AHE sMeAe ddted TR

2. 48445 2 3y

B AT Al8E uAEL FFES uAdER ¥¢8ld Pseudomonas putida F17h
Pseudomonas oleovorans(ATCC 29347), Acinetobacter calcoaceticus(ATCC
23055)0] . ALE£E AW AE Hole AWZAHA F POEs%t POEunoIR 2T
SHABAZE LAY dAS A&t
2.1 AdEAdAe 54 49

AdgdAe =4 22 goslr] YA, POEsS POEWE 27 0.1%, 05%, 1%, 2%,
3% (wt/v)2 H7}8 nutrdent broth vl=|(pepton 0.5%, beef extract 0.3%) 100mLe] wlz]
ksl AY oA wAEQA P putida Fl, P. oleovorans, A. calcoaceticusE 1mL#
HEsd 30T, 24hr, 150rpmSe2 w43 & Spectrophotometer (Shimadzu UV-1201,
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Japan)& ©183to] FFE 60nmelH ODE ZAFozA AdLYA] g 54 o
HHH oz Brsd.
22 ARTEA Fx A B2 AF 259 ¥ 29

ARG = Hsbol nte ndee] 2dEd Baeg dotuy] A8, Badoz
td 2%(v/v)8 FFE H2MANaHPO, 7%, KHPOs 3%, NaCl 05%, NHCl 1%,
MgSOs 0.01%, CaClz 0.019%)° &% AM &4 A (POEsPOE = 1:1)& 22t 0.1%, 05%, 1%
FEZ AS ¥ Az wAdge HFTstol 30T, 150pmoz WA UA Altel mwE
A7 TPHE Attt Lotmgkeh. TPH 42 Table 13+ 2h
23 pH W3t o2 A FE59 29 29

pHel ¥sle] wE wmAEe 298d 2&e Lolryl s, TZAVLAA
(POE5POEw = 1:1)% Hd& 22 1%(wt/v)2 2%2 H7he H2wA& HCI% NaOHE
ol g3te} pHE 4, 65 9% ¥ F WAEE HF3A 30T, 150pme 2 WFEHAN BF
TPHE 748 Act
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3. 49 4 u&
31 ARG A 54 49

Fig. lele AHAZ Agde AUdPdAd  POEs2t POEwS ¥:=&8 Z4Z
0.1~3%(wt/v)74A] ZF7hA171H n|AE 44e HAeR ZHT AHAE JeEtdJn P
putida F13} P. oleovorans® ODZt°l A. calcoaceticusRthe ¥ Ho=Z uYexth
AREARAe =S 3%7A F7HAAE ODFE #HAsA #e 2 ol A EF/9
oA 2o E ARAAA EJL 9= Aoz BHHUTH Tiehm Tl 218 AFM =
71 ethoxylate A}&ES 7R Hlo]2 AAZAAC d3td HFEXF FJES LI
ogge E4e gutm mBustz Yo, webd POEs$ POEWE ol 8% EF EUA
HEHE 95542 AESH A2E sodx 34 vlAEdE 540 d& Aoz Azdn
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Table 2.1 The analytical conditions of GC for the measurement of TPH

GC model HP 5890 II | Injection Temperature [T] 280°C
Column HP-1 Initial Temperature [C] 80°C, 3min
Injection Volumn [z£] 1u8 Temperature rate [C/min] 10
Detector | FID Final Temperature [C] 290C, 10min
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Conc. of Surfactant [%] Conc, of Surfactant [%]

(a) POEs (b) POE14

Fig.1 The change of cell growth for each microorganisms depending on various
surfactant concentration
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Figure 2¥ ®lY¥AZe] wWE& TPHO E#&E JEUAT. EXAY Juiady Az
EFAHGS A(POEs+POE)Y F=7F 1%(wi/v)Y o 713 & AHELE HYgonz
= AgdAe EFAREEA] FES 01%, 05%, 1%2 243t 4P AA&Grt
99T wlgd A AHEF AFF AE EF 60~80%<e TPH HH&e Hoy
Hedz7ldde 01%9 EFAUBHAE FAIE LS d7F 05%Y 1%ETG £ B8
el ok ol CMCgEY =& 3EdAxE HAE micelleZ 38 micelle WH9
TPHS} mjA &9 HZo] Lolatx] ¥sty] vl oz Adan”
33 pH ¥std @2 AF F&59 &3] 43

CHEYGNA &= ANHRFET pH Wt & AL vPdE 2H4EL Eall&S
dotr 7] A8 pH 4, 65 99 WA EAADEHAE 1% $EZ FYso 243$
AAIgH A3 pH 6594 P. putida F1°] 4% #8i&0o] 81% %1, P. oleovoranst 67%, A
calcoaceticus® B4 69%2] F&S HAuch v TE F wlgde] pH ¥slE pH 49
pH 9914 ¢ 0.1~03 FE9 Ao]& Yefi ot pH 659 24 & 6588 Uetldo
M4 pH HHHAAN A FF vHE EF FFol 7tsstdoyt pH 65404 &g
NAAE dAIRA R QA% F AN S o2 E pHF A4 Ao AT
FARZAAN Fo] A IirE PIAE JFIAHAE YXse Aoz HAn

4. A&

ARG HAE o) &d #F LEEY FIA wEHE A3 FE7d dE 472
ol
].

rr o

9
jAlge B4 AYS 3 A HEstuz s A FF UAEd giF S4do 9
Aoz WIHYY. £ ABBHA Fx=o wE TPHO &g ZHE 2 1
Z7)dE AWBEA] FE7F 01%Y "@7F 05%Y 1% #WEo TPH &L o
HFe 283 F TPH B8-S 60~80% AT ¥4S B pH ¥Mstd & TPH
Balg AgdAE, HE pH ¥HHdA A7tz nds 25 dFsts Az veEgoy
TPH #3&&<& pH 65914 714 & Aoz vebwrh
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(c) Surfactant Conc. = 1% Fig.2 Degradation of TPH in effluent
depending on the various micro-
organisms and surfactant concentration
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