2T A A6 A6
Korean J. Biotechnol. Bioeng.
Vol. 16, No. 6, 603-608(2001)

ESNOT QXE F)|o| WX

ol
b
k1
ok
Lol

r UI“”
5]_

TICHEr SfetEsint
AlRfesol 2001, 12. 21)

The Effect of Filter Media on the
Biofiltration of Air Contaminated by Toluene

Sung-Do Hong, Hee-Dong Han, Sung-Woon Myung, Ho-Suk Choit, and In-Ho Kim
Dept. of Chemical Engineering, Chungnam National University, Daejon 305-764, KOREA
(Received : 2001. 11. 15., Accepted : 2001. 12. 21))

In this study, we studied on the removal of toluene vapors in a lab-scale biofilter. Bicfiltration was performed in a
column fed downflow with contaminated air at ambient conditions. The column was packed with mixture of Peat and
Calstone(5:3 vol. Ratio), Synthesized media, Bark and Wood chip, which were inoculated with microbial population of
selected stains(Pseudomonas. putida, KCCM 11348, ATCC 12633). The microorganisms were immobilized on the bed
medium and then biofim were formed. The bicfilter was operated under the conditions of various inlet toluene
concentrations for 180 days and treated up fo the elimination capacity of maximum 40 g/mahr at the inlet load of 30 g/m3
hr with percentage removals of 20—90% and gas retention times between 1 and 2 min. The pressure drop was very
negligible through the biofilter columns because its value of 0.054 cmH:O/m was much less than others. The effect of
operating conditions such as flow rate, inlet toluene concentration and moisture contents on the performance of the

biofilter was sequentially investigated in this study.

Key Words : biofilter, media, Pseudomonas putida
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Figure 1. Schematic diagram of biofilter system.
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Figure 2. Overall inlet and outlet Toluene concentration.

Ago] glom, ANgE AAY & Y==
sampling port7} A= %o{¢IT}. synthesized media: (54}
ol el FHEkLH, compost(F7]E)S ARE H7E(F
718 BEAAR

wood chipe] &
3

| $ATIRSE AZHL. G 3
de A FAE ZolE 108 ecmo]H
10'3 m o]tk Z—]‘ column®] 3}& 5 mm
Aoz gEod 27

ru'u’

o

2
o Dﬁ}" 11

M,

i

T
)
l
le,

il
n i g

= o
]
o

el
Ly
M il
lo
"
il
ol
N
do
1

ro o A
e B

oift

1)
de O
o &
'&OHO
i
24 [oh

I
S 2L oo g,

=
T, 4 column°4 ‘%ﬁ'ﬂ% 43t 2
U}iﬂl B E 233k

o,

S{HIH
[=N=1

i Uz
od gk

EL Pseudomonas. Putida(KCCM 11348,
ATCC 17633)—2 o] &alth v]AEL 47T agar plateo]A] B
AstEen, #FH4 1 L o elucose 1.1 g, NH.CI 0.1 g,
MgSO,4 - 7TH:O 0.05 g, FeSO4 + TH;O 0.005 g, MnSO, - H,O
0.005 g, CaCl; 0.00375 g, Yeast extract 1 g, 0.1 M phosphate
bulfer solution 18 mLE Egsh sk oz Awk wjokadl g}
wiorE T FZEA) peate) calstone(5H]H] 5:3), synthesized
media, barks, wood chipse] ¥ &85l columme] FEZ
or, 27] £EEFE ¢ 50%= HFAIIAT. 37
2 #FUH7] A FAZ rAAA frh A
qr-&7 ]Lﬁoﬂ AR L AT

rEL'
=
o
o rd

71 H
B

off ol ofo ob
N orfe M oxp

23]

— Figure 28} o] ¢
FAsAN, 79 =7 2

J.'—7F5' ] A BEE 7/}1\]715 e
Ao 29 W Table 17 2ok

Aol Al2H EF9 S T& portable Gas-TEC(Flame
Tonization Monitor Type 47674. Telegan Gas Monitoring Lid.,



Hong, S.D., The Effect of Filter Media on the Biofiltration of Air Contaminated by Toluene 603

Table 1. Design and operation condition

Table 2. Maximum elimination capacity ol each biofilter

Parameters Values
Heighr of packing 120 cm
Diameter of column 10.6 cm
Gas flow rate 03-0.6 m’fhr
Temperature 25-30TC

Toluene concentration
Pressore drop

0411~1.233 g/m'
0~1.06 cm of H,Q

Moisture content of packing matcrial 20~80%
=~ Poat+Calztono
©  Syntheslzed media
120
100ppm 200ppm 300ppm
100 4 Water injcction
20 -
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20
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Time (day)
—— Barks
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Water injection
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o
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Time (day)
Figure 3. Removal elficlency versus time : Biofilter (a) Peat+calston,
Biofilter (b) Synthesized media, Biofilier (¢) Barks, Biofilter (d)
Wood chips.
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Figure 4. Removal efficiency versus inlet concentration of Loluene.
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Table 3. Moisture contents of biofilter in

each biofilter media

&0
Inlet load (g/m® fr)
Biofilter (d), Woed ehips

R“"‘“‘"*——h_qq_______q_ M.C. (%) Biofilter (a) C. (%) Biofiler (b) M.C. (%) Biofilter (c) M.C. (%) Biofilter (d)
%7 52.34 47.65 48.13 4823
209 A} 3243 15.45 25.32 29.34
259 Az 71.05 48.35 68.52 60.00
60 A 54.63 3417 367 39.45
709 7z 48.07 2122 3272 3535
759 A 63.45 44.54 56.66 60.08
1409 7#} 60.38 44.56 47.65 5071
1909 73 58.09 38.78 97.17 31.62
B £ 2 Z7A1710). §+H §rerle] Abtre] shghel] v} Table 4. Pressurc drop
of H% wWEA AxEs @] FRHAEH, ol £l Biofilter Biofilter Biofilter Biofilter
S22 e HE ERSe Y7 9As ZigA] ke A () ) ©) @
HE glo]odwE g FFEn, 77 #UEE ulo]ledele] Max. AP (emH:Q/m)  0.054 00147 0045 003!
At 2dBRE AAstE Thureo] 7R ADE A W Max. JP (cmM.O/my 00092 0.007 00055 0.0083
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£ o9edo] wgrle f8E FE wed Axdge g S7PA Ak Table 4% 7 sel2Ee gaysE
A% aestel 4AT La7) e derden o Aels BAE ¢F mlElsith ek Lab-
scalero] 2. %Ei AN =BG 2 AAEIE Qs
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dEFEE vle] LS AFAG +4E o g 5 media®] Afole E FAZ FSED FHGEIL o
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