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n| o] FPAI A= EAGE2 (priority pollutants)EA EFA ¥} TCE (trichloroethylene)
(o] aromatic ©8}5A) 5o XS 129719 F718tES dA st #AEste] Qi . [1]
ol A= 200060l S8 A GO WERs, dEYE, FE, df 2 ICE F 31F9 VCE
A7dskant. &= gi7]e] FF FALA 8FEl we SAE Fshlde AAAel Sl
slub 7k At BT o]¢F o] vre wro] AR IAEAY frlEs EFst
I e " 3718 Agske d glolA vhole FE 7ee AAd do] Yy & o] H o
Aol AAA HAANS Ak Jrh.[2, 3] Lim and Park[4]S oJe]7}#] &dXF-3Fe] =H
oA AR olek=e]  inlet load®¥ FEE  WIAAAM  Pseudomonas
putida(KCTC1768)5 1143}k nlo] L FH A o] Algtel] W& A Fol& #&3t7] 98t
o] nlolo A AL FahslIaLl elimination capacitys ©F 100g/m’/holdth. oW
Tolx= #7kzel FE AderES AAS] Kk, Pseudomonas putida(KCTC1768)F
uAE GAC a3t nlo]LEHE o] 2xxdA xste] vlo]ody ATl st
HAARALEES Hrlelal, o] AAHLEE Lin and Park[4]9] A& A3 e} vwste] sz}t g,
StH  Pseudomonas putida®CTC1768)E ofe] oAl HAu]X] oAl njekst Fo 2z}
zvol nAE AAES vusta aY dH2=E HUlstal ol & ulo]QdH ATl digh
A=t vlwstaal g,
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2.1 ¥o] 2 H A|&He +4

Age] s flste] ol s AAE 3 nlo]QIHE downflowdA o2 37| flske] wt
5715 ARSIt F vlo] by AL FEvle} vlo] S 8H hybrid AlZ~Fo|A] o ghe-o] A
2 &89 vuE 93 control =4 470¢] sampling portE Z+zF AR sk} zt porte] Hio] Q.
Uy Foloafe] Hrbxe] AeitAE sigitt. vlo] I E = HAE vlo] Ly JHa H H-
el 18em B 20cm Z}7te] mol2 9] golA] vio|edE ] F fazols Bem=E 33Tt
no] @ o= FrA]E(Dp) o] 3m A A EHGAC) Z 0.6mmel compost o] ZHhS 22 F-3]
2 238k GAE ARSIt vlol oy AlxEle gk FALEE 19 13 Zo] YERSITE.

N

ofetZetel O/ E& Hi11d Hig 20055



Theories and Applications of Chem. Eng., 2005, Vol. 11, No. 1 584

Table. 1 Theoretical values of operating condition from each stage of

biofilter
Flow meter
At
- tmesll ey 297 3ar | 47 5a
heating SRS (1-8) (9-26) (27-42) (43-58) (59-77)
band
m
(ul/min) 0.83 1.67 2.5 5.0
Q 0.25 0.5 0.5 0.5 1.0
(L/min) 0 ® ® ® :
\ (p(;gr(;l) 1,450 1,450 2,180 2,180 2,180
Flow mSeige\ C
(/ig) 2.62 2.62 3.93 3.93 3.93
Humidifier g
T -
. . . s . 2.98 1.49 1.49 1.49 0.7¢
Fig.1 Schematic diagram of biofilter (min) J
system
4 I?g;%‘/f)d 52.75 105.50 158.26 158.26 316.51
¥ ethanol injection rate at a syringe pump
Q: air flow rate
Ceo: feed concentration
T retention time (& 3°]: 0.38m)

2.2 M[AE AF
& VOC FollAl A VOCS! ol eb2-S- A2t VOC= AA3ste] oo st #allso]
= "AES dlo]eAEe Ao HAFelr] flshe] ey EFql H3

broth(MerkA}) 8gS pH 7?1 S/ 1ol =< thaoll i 7lelA 121TellA] 15%3F i AlZ]
o] clean bench QoA petri-dish Qe A= H|ABES WFol2 FolA ZA|g medium®l
Hojre A shaking incubatorel] @& Fof 26TolA 200rpme] Z7H o2 wjFsttt. o] o
o] optical density= spectrometerS AF&3}e] 600nme] 3ol A A7 et S48t &%
E7F 0.8 oY wol] o e-E&-S shgk H7t A8l g vlo] L E Y] HAle] HE ST

2.3 VOC &A1

Flame ionization detector(FID)®} SupelcoollAl ¢k SUPELCO WAXTM-10 fused silica
capillary column(30mx0.53mmx2.0 pm)-& “F2et 7k~F 2wk 7249 (Shimazu, GC-17AAFw Ver.3)&
RIGASOI A Fi-8fo] 1918E ol €h-2-(99.8ppm) 2] FF71~E ARESF] calibrations =33t}

2.4. Apo]QEE(B)Y Ay ¢ A

Lim and Park[4]9] &AFZ2(E 1) ToAA 3BAE AAs ] F 29 ¢S =

7h2=oll EEHE o gh&o] gk A7 wE ulo] L FBE o A o] A FolE #EAsHy] 9]t
274 (23] /1949 3|42 F Sdtimes AE)EeH vlo] Ty A 353t nlojod
B 19A1(30C) oA nle] 2 FEJe] Zhgto|A] F2to] HFPo| =g wj7h4] 20t ime”7}A]
FEI A0S FAa 2(25T), 3(35C) % 4B0C)GACMM = 4 A¥U|E
10times® 3}t wEA 2 5GAI(40C) ol A= 4timesE 8 T}.

Table. 2. Temperature of each stage of biofilter—operation

St’ ‘t. N
age(times) I 1 1 v v

(1-20) (21-30) (31-40) (41-50) (51-54)

Temperature(C) 30 25 35 30 40
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Hio] @ L EJO| A o &hE&WhS gk H7h 9] AElE fste] [-VeA 9 2H7E Folxl &
|4 SAEAS wjo] vlo]l e HEIQ feed inlet, 7}~ 9 exit ¥ Z} sampling port

=4 <9 FE Fole ¥ 29 Erh. HH ulo]FE ] e glofA
7t GA7F A2 wjol exitoll Al removal efficiency®] AES 18 33 o] HojFal
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Fig. 2. Various ethanol concentrations of a biofilter Fig. 3 Removal efficiency, inlet and exit

at each sampling port versus experimental times concentrations versus times

1GA (1timesH-E 20times7FA]) M= 30TCAA 2+2Ee] sampling portoll A9 &5l
Eo] AIZHHE WME A, S5 2 G5 AsoA FFbel st xslE = &
b A1, 29k, 39 9 Adke] A S 1® 2004 HojFa dvk. HEg ZF ol A
Zo] ¥ glu I TSt H7FRe sav WA XIETE AXES wpAE a9 29
A HolFa gy, wEtA 19hA 9] AukRo A= removal efficiency”} 719 100%S X
oAFAo F2o] st webA exitoll A el A-go] AEste] FREFA A=
a9 3949 o] removal efficiency’} ¢F  80%E H.AFUT. 2%+
(21times—30times)oAlE SHLEE 25CE AAsl] nlo] e IEHE 243 A3} exitol
A AEE HrAs sEE 1A RY A58 3 removal efficiencys oF 75%% 748
SAt. Lim and Park[4]9] A&olA & 1oxe} 22 A 4dA|9] Zibe] $H2%=S 26T
Attt AGA $ute] 30TCE SHALEE S7RAIF A3 7F oMo Helwsert 343504 7
A8kt o] AL o] AgAyel At 3T A (31times-40times)o ] &= 35TC=E
7kl 1 A exitol A HEE #H7basEs OF 2004 9F o] T AFse)
3l removal efficiencys= 13 3oMAH  oF  65%7tA]  FHASHATE. ACHA
(41times-50times) N A= AF7HA & 1dANA AR ALEE BTl e AdA
S gelsy] e SHLEE o] 30CE AT, I A3 nlo] o FE ZF o
Aol #7te e 1949 FE9 Ao dX| eIt 59 A (51t imes-54t imes) ol Al =
SALEE 40CE F/HAFHEYU exitadlAY AYdE FEE 7FE =993 removal
efficiency™= ©A] &F 60%7HA] 743} T,

o 2 off

ol @ e o] 7o glojA] ZF dAEZ AlZko] Xy dfjol] elimination capacity %
inlet load®l A&& ¥ 47F HojFi glom o]e} o] Zb AlFte] M= g% +&=
inlet load®} elimination capacityS 1% 504 ¢} o] HoFa Qth. 18 404 ¢}
Zro] 19hA] AWHR9] elimination capacity:= ¢F 160g/m°/hE HoF3 glor} o]AL
FasEs A FFol og Aolar FEo] EspEIL AEENFY  elimination
capacity: 197 FukRo] BejFi oF 130g/m’/hololA 30TolA FHH A ek A
o] FZ%5 9 23 elimination capacity™ ¢F 30g/m’/h¢)S HolFth 2 2 3uhA oA
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elimination capacity= 2tz 120 2 100g/m°/h& 7239, 49494 140g/m’/h=
oAl Skl Al 5 W 1OOg/m3/h o|3t= EW AT e
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Fig. 4 Elimination capacity(g/m’/h) and inlet load Fig. 5 Elimination capacity(g/m®h) versus inlet
versus times load of ethanol at the exit of a biofilter

% Pseudomonas putida(KCTC1768)9] FHAwj¢2=E 387 fleto] &4 (Ho] 2
ENAF2EE 7 we} vk AR 20-40C e 2EFAA wgstal #59] s
=7gstel=r 25ColA 7HE 2 turbiditys B3l

4, AE
Pseudomonas putida(KCTC1768)& <2 H39 €483 compostZ o]Fo|xl v =

GAZE AP vlo] L HEO v AEWYNS recycledt o ZH "’7<4§}6‘}03E} =7}
2180ppmv©] i inlet load”} 158g/m3/he] o &+2S X33t Hr7lAE 20-40CY 2%
AolA  wpoledHE  ARgste]l AP etdlth. A2be] R Oﬂ‘f/lr% removal
efficiencyE W38t =d 30TC7F HAH&%0|203 Lim and Park[2004]¢] A4
o} A X5ttt 3 Pseudomonas putida(KCTC1768)¢] HAw == 317 ¢
st Mol LN ARZ RS T wo} mvMA| R 20-40TC9 =xolA v
i #59 FEE SASIAEd 25T 7P 2 turbidityE BTk wEbA
Pseudomonas putida(KCTC1768)2] FAH(lo] SHENH A= 30T o] HAu Y
Es 25CRA, s Ld ) A= 2rF A2 Ermt 5T A= Uk
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