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In this study, a two-liquid-phase (TLP) bioreactor was conducted to enhance the
biodegradation efficiency and rate of PAH. Phenanthrene was degraded efficiently irrespective of the
type and the amount of water-immiscible liquid (WIL). The degradation efficiency of anthracene was
much higher in paraffine oil than in silicone oil because the mass transfer of anthracene was different
in the two WILs. Pyrene was only transferred from soil to WIL during 5 days. It seemed that the
degradation of PAH in the TLP bioreactor was mainly dependent on the mass transfer of PAH.
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e F4F 374 A2 24HL e LHESANAN M dEAHY LEEEE WY
Z 338 (polycyclic aromatic hydrocarbon, PAH)o] itk dwtd oz PAHE Ed g £3&
7} vt Bk ZstA FZHo] Q7] W wAZe o] Eajrt ojg} [1-4]. o]¥ ¥ 2 PAH
o] Bl §&E AN S8 dAolA PAHS £EE F/MAE F de HMAE FYsY
PAHY AFolu EESS AHRE IF FHE] BuHxn vt [1-4] HEAHY HAViAe ARg
AAZ JAEE oA vlAdg FA4sled dAdoM PAHS £3=& F7MAE & Aot [1]. 23y
AREAA L A vAE U 54 € ESoR AFFoR Q% 2x 2F o] 9 EAEE
7R ok AEgAA ojgle] AMEEE HAEZE UAEC g3 Eie HA @AY
(nonbiodegradable) 4] ¢l (biocompatible) ¥]4~8&4 &1} (water-immiscible liquid, WIL)7}
Aok [2-4]. ¥15EA4 Sl EFo =iy AE PAHE $3A4713, 25 40X %7] g HA
Aoz M7 vl$&gy LuiAoE 24 (two-liquid-phase, TLP)ol A "t} [2-4]. ol JAA A=
T A Adoly Ao A plAEe] PAHE ©AYos ol &3HA wWaA Zagtt [3, 4] & &7
dME olARAAE ojf&F EUEHIY ASNEU|dA HeE&A Eue FF R dd o
phenanthrene, anthracene, pyrene$] 23 B4 AW R,
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2. &

21 A% UY

E A7 A FAEL §FE 299 ESAA AH 2@ Shingomonas sp. 3Y (Dr.
Ahn)olt}, thAte 9E 2% phenanthrene, anthracene, pyrene (Sigma, USA)& MAstgon, nl4:
£4 &9 2%+ silicone oil (20cs, Sigma, USA)3# paraffine oil (light, Sigma, USA)& A}&-3l%th
WA E gade AT FFNAE 121TA 1583 BFse] B87]d) FFIAT LHEFL 150
pm ©]3t 2719 kaolinite white-O (B¢ A4, Korea)oll 4A ¥E2 A 712 PAHE 9] o4&
g3 Zggo N QFHoR EQLL WY oAAAE AL Y LHERH wAE 30
% (w/v) €8] H&2 FF83, vFEyd & MASE dAFF FUstd austgo. vAE )
% & ug7] R water jacketE ©]-83 30CE XA XAt ESH v¢sd &
o ol ZFse PAH 28 2437 & wgrldA €88 1 mLe v584 &9 5 mLE F
Z1Fez AEYHYTE &HIE AR F EY 1 gd H@E, v &9 DMF (N,
N-dimethyl-formamide, Sigma)& ¥o] :ut7olA 24 A7+ F<¢ 25CE FAsAA EFEA
YA At A F Lo FEES AEYste) HPLC (Waters, USA)E ©]83t9 43¢t}

22 4§ 24 .

Fig. 1& H|4gA4 £u2 silicone oil¥) ¥ 25 % (v/v)oA 15 % (v/v)ZE F7HAIRC
uat B 584 &uidel RFse A 7HR PAHY w: HEE Uehd Bt
Phenanthrene2 %37 &4 %7] EG222E &350} gI¥-&°] silicone oil F22 °]F332H,
o] ¥ silicone oil ZdA FZdA ¥t ZAsEth Silicone oilE& 25 % AMEEIES W&
phenanthrenes] ™3t silicone oil®) &3 TRT A o]FFE7 7] Wl A 60 % BETrol
silicone oil 222 o)|E3tgoy, & EAL v|&aqur
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Figure 1 Residual concentrations of phenanthrene (a), anthracene (b), and pyrene (c) on soil and in WIL with
the amount of 20 c¢s silicone oil (viv) 25 % (soil), 2.5 % (WIL), ¥ 7.5 % (soil), 7.5 % (WIL), 15 % (sail),
and 15 % (WIL).

Bk o] anthracene silicone oil®] ol whe} o)FAdo] ZA ZAdHHLH, silicone oil FolA <]
FE ZAE 79 BolA) st Pyrened Eae #EAHA gnow, EFOZRE B pyrene©
silicone o0il®] %ol uwlel Tt A o] F&h

Paraffine oil& B84 w2 AMESAE W, Al 712 PAHSY EWET v|¢84 9139
¥% #3lE Fig. 29 JYehiAth Paraffine oil2 silicone oil®} ¥lmate) Al 712 PAHO ozt 43

- 160 -



=7t o) $- =8kt [2]. @WebA phenanthrene®] 79- 25 %9 paraffine oil?] ¥oHE FEG o]Fo]
BZEon, olF FHSA vAE g NI LEMN paraffine oil S F=7} A5
t}. Anthracene2 ©W& 5 7}x PAHO| ®]&] paraffine oilo|A¢] =7t Aojg oz @7 dio
x7] o]F EAY o)& BYgon, o|& anthracene® paraffine oil & WA ¥%7 ZAdE A
o 98-S vl Pyrene paraffine oil®] %ol #EAIRlo] tiF&o] H584 &rjFoE o|FdIL
o, 5 A7+ wik 7|7 Fekdle Byl #AHR sl
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Figure 2 Residual concentrations of phenanthrene (a), anthracene (b), and pyrene (¢} on soil and in WIL with
the amount of light paraffine oil (vv) 25 % (soil), 2.5 % (WIL), W 7.5 % (soil), 7.5 % (WIL), 15 % (soil),
and 15 % (WIL).

3. &

olAAAE 0|88 PAHS AEEH BajolN ALEHE H584 S0t FIXE 22 PAH
ol g SIS Aol AZte] PAH o5 EA43 WAH PAHY Bl Ago] 98¢ FUG E
&, vl5gd 89 ol g mEgy §ujEoz o)EHo] BaHE PAHY ALE WAt 23
PAHS QESH B3 ZL o|WAAdA Mo 27lo] $AMo 2 WAsh: PAHY Eggo i
H5g4 SUOE oSTte S4d F2 JE¥e BAHA

4. Zrte) 2

g ATE #3HN)ed YARUHY A/EATAHE F9 SIANAY $5ATAE
Ads 2R A7 ARde ABe s Y=L ool BA=FY T,
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