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ABSTRACT

Methanotrophic consortium utilizing methane as the primary carbon source and
secreting soluble methane monooxygenase (sMMO) was immobilized on celite R-635
to continuously treat a wastewater containing trichloroethylene (TCE). With influent
2 ppm of TCE, 80.4 and 84.5% of TCE was degraded in 6 and 20 hour of hydraulic
retention time (HRT), respectively, and the removal efficiency of TCE was increased
with an increase in HRT in methanotrophic consortium biofilm reactor (MCBR). With
influent 5 ppm of TCE and 10 hour of HRT, average efficiency of TCE removal was
decreased in initial stage, but gradually increased to 81%. TCE was degraded to 88.5
and 96.5% with 10 and 15 hour of HRT. respectively, when methane was supplied
alternately with continuous oxygen supply at influent 5 ppm of TCE. The efficiency of
TCE degradation was decreased probably because oxidation reaction of methane was
proceeded slowly on MMO, when high concentration of methane was supplied with
depletion of oxygen. As results of the pilot-scale study, bicdegradation of TCE by
MCBR system might be feasible at full-scale operation.

Key Words : Trichloroethylene, Mixed Methanotrophs, Bicdegradation, Soluble

Methane Monooxygenase, Continuous Operation
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Fig. 1. Diagram of MCBR system.
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& k. &4 Al 23E wgr|2 Eojste
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Fig. 2. TCE degradation in MCBR fed with
influent 2 ppm of TCE at (A) 6 hour
and (B) 20 hour of HRT.
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Fig. 3. Average efficiency of TCE degrada-
tion in MCBR fed with influent 2
ppm of TCE at different HRT.
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g TCE ¥3%Fe W3E Avry) sy 33
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Fig. 4. TCE degradation in MCBR fed with
influent 5 ppm of TCE at 10 hour of
HRT.
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Fig. 5. TCE degradation in MCBR fed with
influent 5 ppm of TCE and without
methane supply at (A) 10 hour and
(B) 15 hour of HRT.
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I Ye N Bo} AN g FFHA @
A dgzsde] 40 EeldE ¢ + AN
TCEY E8%& ®l7] A4 28FU¢ e
Ay FF3X gettd 2FEL L5 AMEHT T
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FFshe 3] TCES &3] % /¥ Aoz 4}
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(Fig. 5(B)). 1 A3} HT AAEL <& 96.5%=
we) 19 ZS-BOx Hojten, MFAIZto] 4
A2H TCEY #3%¥o] F7Hdthe Ag Ho F
Ack. o]21 g oigte) TCES it 44 AHE glol
7] SlaA egg AA7FE w3 3AA
o ogtge] SAW R £2d vgAdel 3 4
A#x 2t B3] @ Methylomonas®
& A gREe vego] ds 54 JE
Ye Hoz dyAget ¥ delzoz 29 vzt
Bito] ets} g FAC] dAlstd 43 stn
TCEE 2318 & 3le A2z Basq A%, of
AR e g vaxsgee] vz Fo 1
mM 3 £9 W2y TPz A Agr) X
t} 1522 w3 Methylosinus trichosporium® 2
& 29 Fvhe Eo|FAE v v Fu A=
o] TCE ¥#1% € BEjod Unx FF&& A«
& gz A7 ed FHEste MMOY 7%
o] Astsel A e Holx PP

3.4. 7l TCE 527t 7 ppme m2| Zdis

TCE %o g 35 e & o 4HEY] H3)
A TCEQ %8 7 ppm7HA oHA S7HAA T &
2k TCE F3ol 2§ Alawle E38E =7
&4 5 ppmPE AW 7 ppm7R FIAAHL
o, o] @&l Aie FE 7|ELZE % 8 ppme A
A8 FFeNct. dde Aale R Hgd of
2 5 ppm A=Y TCEE FFY & g+ A& TCE
o] o] 2F 1 ppm ©|3t2 ¢9] AHETAE $F
gt} (Fig. 6). TCEY #% F=& A3
of 6.5 ¥2Y WE TCEY AA%S° 1 ppmE oF
7+ AFste AxFch 123y 9471 TCEY Fx
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Fig. 6. TCE degradation in MCBR fed with
influent 7 ppm of TCE at 10 hour of
HRT.

7t 3t o FolA o 7 ppm7tAl EEIHEA FE
TCES %¥°] 2 ppm A=2 F43 F71stdch. 7
ppm®] TCEE #313l7] 98A olgHoz oY
At9] e 8.55 ppmelRen. W72 REH &
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o 7t MuA Fof WeAgRo] I Ade =
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Fig. 7. TCE degradation in MCBR fed with
influent 5 ppm of TCE and without
oxygen supply at 10 hour of HRT.
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AMAY 47 F 5.5 ppm AEE THEH e
A$oE %7t g Ao AU, Hey] &
of 447t BEF AHAM el =2 FFH
WA MMOe F3He vghe] Abzlybg.o] »2]A 28
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7t A2l g ez AlgEn? 1 oz BES
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