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This research was performed for developing of biological treatment process of odor gas such as MEK, H.S, and toluene,
which was generated from the food waste recycling process. To establish the operational conditions of odor gas removal by
small-scale biofilration equipment, it was continuously operated by using toluene as a treating odor object. When the odor
treating microorganisms were adhered to fibril form biofilter, high removal efficiency over 93% was obtained by biofilm
formation. At 400 ppm of inlet odor gas concentration and 10 sec of retention time, the removal efficiency was 76% and
93% in 1st stage reactor and 2nd stage reactor, respectively. However, the removal efficiency remained over 97% at the

operational conditions above 15 sec of retention time.

Key Words : Biological treatment, odor, bidfiltration, fibril form matrix

N B $ @FAIL HEAT FIE A9 =802 48 ¥

5E Eole WAES AF HEFME Q). 539

AESH FAAA FHL Aldulgl v Eo] AP gAE T BEZZ AMEste Afde HdEEQ 75
Wt o), Be oA auEst 2z FATES sfof HEol AUAA gaolth A IHeld] F2 AMEHI
she ZFEol gt olfE 1 82 ¥ Wisle A% AT weleEHE TS PAs 94 AR 2 54
A A7} AYFH T YK, 2). I} FHAA FEo] 4% WAE #F7 gAA 1A
Ho]2 FHE VEASE g4 Edd Ad A" HAE A5 AR uAs 54 "k AAsHo 2
nAEEE o)&dltt e} FHZoe vAEe AHL|t Ao} k. vloj e WE AHE&d {§714 BAZ HEHA
oy E¥, B B EY To| AMRHol AT, AT &

The first two authors contributed equally to this work. AA gEEAY Foiet FAHY &4 A% AAEE T
t Corresponding Author : School of Biological Sciences and o] ZAdted A HZF4 dage] AVIHAY. wA o
Technology, Chomnam National University, Gwangju 500-757, g 7k F59) FAd vdw 148E A gL d7=
Korea o] HHATH4, 5). M=ot A AGY F7] gA
Tel : +82-62-530-1841, Fax : +82-62-530-1849 EX wpolodE gAY ui¢tez AVHY f=d, o=
E-mail : dhpark@chonnam.ac.kr A EAEY FFEoY BIEWE, & FAAM /7]

341



342

g A M $E A% el Az voleRee
A2 ZRe 2u gk geb FU BAINE S5
R4 HAE 2714 wA Hal RA) 2wl ol
BAF FRAAE vloledHe A4 ¥Y 5 e
W FoE PRo|EE o] Rio BY A7 Yasl
2 AZELA, 6, 7). EF, vol2BE] ASHE HAe]
B% @F ¥4 227 e AL A¥EE A8 APE
o). o2 BEE F8E + g PEo AEd a4
A5ANRN DIE DS ARE ASHE Hay B
Ae vARE 23, DR SA0 vl QB oA @
Bhe TP 947 EAE AAT + UL Aoz
Az, oldg 4#4 sledy At Be 4
AR 1EE A FAR AU A7} A 7
A= AP Aoz LA ATO).

2 APAAE ol 0¥y A shed 92 3Ye
Aw Qe AR BAE A oHE AT 5
£ 4FF9) TFE o8] AAAAY 4YBE B
39 Waol hE AATEY) dFE ZAIT

<o i

SN

O

g

Az Y g

MHRF U ux]

B 430 A8E FrE BFA 24 AA4EHY H3
3 FEEG 2 24, &4 59 FAUA oo Egoz
FH 283 oF 3% (Pseudomonas sp. TKC, Pseudomonas
sp- AKC, 18]3 Geotrichum sp. MKC)3} Thiobacillus sp.
IWE EF wjdste] AHA A vlo]ledE 4Fo A%
k. FF gl A8 HWiAE NHCL 10 g,
K:HPO, 435 gfl, NaH:PO; 39 gll, MgSO, - TH,0 7.2 gll,
CaCl, 0.45 gfl, FeSOs 0.45 g/L, MnCl, 0.45 gfl, CuCl, 0.45
g/L, NaMoO, 045 g/l9] ZAje] vix & pHE 7008 ZA
g 5, 121C, 15 amoA 20837 "WFato] A3t
B, HloledEd FFH JYMAZE Minimal Salt
Medium (MSM : KH.PO, 150 gl, NaHPO, 6.00 gfl,
(NH.):804 3.00 g/l, MgSO, 0.05 gll, CaCl, 0.01 g/l; pH 7.0)
2 HE3AG. APl AGE BE Ake AGTE ALS

st

AFHAH HEFX L 2WxA

Fig. 1o] £ A7 Al4" dFH2 A2 Ages
ERRTH 27 19 cm, o] 1 stage 21 cm, 2 stage 27 cm
¢l woleBEE Z et 7l2AE AFTE A 3
SR, e =¥ BE, FFRE Azgolm SR
B GFEE FFHE FYRA 444 vjol28H we]
oltt. PP AlEe A/ BAES 42 10 cmzE Adsiy wt
719 13 2o 242 15 em® FASIY T nAE 2 &
A3l A AAE EY FFE FaxdA WFd T 419
TFE HAFT 6AITAA 124 1Fo2 £3A)7IHA
5 A9L T 5, JPRAZ MSME 56 4P 2
TESt SEAIFIWEA 4 AANES stk EBCTE
60~5 secZ WA g 27)de AezdA HLs)

Korean J. Biotechnol. Bioeng., Vol. 20, No. 5

91, 25~35CAA AHE SHH(Table 1).

Table 1. Experimental condition of odor removal

Operating conditions

Operating parameter

1 stage 2 stage
Bed volume (L) 227 227
sV @'y 120~450
EBCT (sec)’ 60~5
Inlet flow rate (L/min) 9.1~34.05
Temperature (C) 25~35
Total initial concentration (ppm) 50
Total maximum concentration (ppm) 800

'SV (space velocity), EBCT (empty bed contect time, empty bed
residence time, empty bed retention time)

1 5
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1. Biofilter reactor 2. Check valve 3. Water pump 4. Nutrient tank
5. Flowmeter 6. Mixing chamber 7. Air compressor 8. Target gas generator
9. Drain valve
Figure 1. Scheme of two stage fiber matrix biofilter for odor
removal.
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Table 2. Characteristics of fiber matrix

S Carctrisis Weight H,0O .As.sumed volume Packing
(Fibriform volume/mL .
Types (gm)  (g/m) [H0 weighym) o (V)
Dried 20.89 - 16.33 15.3
Saturated 5637 3548 51.81 48.6
Dried for 2
min after 3839 1791 34.24 32.1
saturation

A Type B Type

Figure 2. Photos of fiber matrix.
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Figure 3. Odor removal pattern at constant air flow rate and varying
inlet concentrations.
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Figure 4. Odor removal pattern at constant inlet concentration and
varying flow-rate (EBCT).
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Figure 5. Removal efficiency of odor as a function of EBCT.
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