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Abstact — In this study, both transient behaviors of a biofilter system with improved design and a conventional bio-
filter were observed to perform the treatment of waste air containing malodor and volatile organic compound (VOC).
Their behaviors of removal efficiency and treated concentration of malodor and VOC were compared each other. Dur-
ing 1st~7th stages of improved biofilter system operation it was observed that the order of treated ethanol concentration
at each sampling port was switched due to the difference of microbe-population-distribution in spite of the difference of
biofilter effective height. However, at 8th stage of its operation, the order of treated ethanol concentration at each sam-
pling port was consistent to the order of biofilter effective height at each sampling port. The same was applied to the
case of hydrogen sulfide, even though the difference of switched treated-hydrogen sulfide-concentrations was less than
that of switched treated-ethanol-concentrations. The ethanol-removal efficiency of the biofilter system with improved
design was ca. 96%, which was greater by 2% than that of the conventional biofilter. The transient behavior of treated
hydrogen sulfide concentration of both biofilters were similar to each other. However, the concentration of hydrogen sul-
fide treated by the biofilter system with improved design was observed lower than that by the conventional biofilter. The
hydrogen sulfide-removal efficiency of the biofilter system with improved design was higher by ca. 2% than that of the
conventional biofilter. Therefore, the hydrogen sulfide-removal efficiency of the biofilter system with improved design
was observed to be enhanced by the same as its ethanol-removal efficiency.
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Fig. 1. Biofilter system with improved design (R reactor)[9].
1. Ry, (lower column of upper biofilter)

- Ryp (upper column of upper biofilter)

. Ryy3 (upper column of lower biofilter)

. Ryps (lower column of lower biofilter)

. Biofilter system with improved design

. Microbes-carrying-media

. Waste air fed to a biofilter

. Treated waste air fed bottom-up

. Treated waste air fed top-down

10. Treated waste air after feeding direction being reversed

*(P) denotes a pressure gauge.
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Fig. 2. Conventional biofilter (L reactor)[9].
1. L, (Ist column of a biofilter) 6. Microbes-carrying-media
2. L, (2nd column of a biofilter) 7. Waste air fed to a biofilter
3. L; (3rd column of a biofilter) 9. Treated waste air fed top-down
4. L, (4th column of a biofilter) *(®) denotes a pressure gauge

S well Fedst Ao AAEEo] FA1E7] 218t Figs. 19} 2
o} e 25| vo] e AE] wiE 77 JiAE vlo] @ AEAIAE
(¢=5 cm; FraEE0] 40 cmx2)7 WA Hlo] TEHE 77t 55}
91°] 783} et nlo] @48 7t we] Foli= 25 cm
o] 7} gke] FHE v AEEA 2] Fol= 20 cmo]th. gHE FH7kA
TR S Fig 39 Zom Fatd[9)e] e 2k

Korean Chem. Eng. Res., Vol. 51, No. 1, February, 2013

£
o
)
jui)
=
e
)

N

¢



138 ol - 3
Flow meter Iu r Flow meter‘ f Flow meter
— g =plq —
N g L ,—’
! |
4 FIOWH | X Flow/|| } Flow II II II
meter | @ metert meter
o 0000 50l " 0
%* 0 0
| Mixing 0|0
| chamber Humidifier
= X % ,
- T i Blower
1
; Iy
X
i Peristaltic
| pump
1 —
. Lead acetate 4
i solution
Ethanol

| HCI

| M solution

— i\

syringe pump (s
Heating 00
band H,S gas
generator
,~ Na,S
(A ) solution

Blower  Blower

Fig. 3. Schematic diagram of a biofilter system with improved design (R reactor) and a conventional biofilter (L reactor) treating waste-air con-

taining malodor and VOC|9].

Table 1. Characteristics of the media packed in the biofilter[9]

GAC  Compost Waste tire crumb
Apparent density (g/cc) 0.41 0.37 0.27
Wet porosity 0.553 0.702 20.74/0.6
Equivalent diameter (mm) 2.5 0.6 5
Interfacial area per unit volume  1292.6 2980 1500

(m*/m>)

#Wet porosity values of 0.74 and 0.6 correspond to those of total porosity
and exterior porosity, respectively.

"Data of Sam-Kwang company.
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Table 2. Operating condition of conventional biofilter and biofilter system with improved design[9]

Stage I 1l T v v VI VII VIII
Q (L/min) 0.5 1 1 2 2 2 2 2
Cgo (H,S) 30 30 60 60 100 250 500 500

C,, (Ethanol) 800 800 1300 1300 2000 2000 2000 2000

Duration (day) 20 10 20 10 10 10 10 10

1. The direction of waste air-supply to a biofilter system with improved design has been reversed at the 8th stage of each biofilter with improved design (R-
reactor) run (The directions of bottom-up and top-down were reversed to those of top-down and bottom-up, respectively).

2. Buffer solution-injection schedule: each of 10 mL was injected to each biofilter with improved design (R-reactor) per day during I-VI runs while 20 mL
was injected to a conventional biofilter (L-reactor) per day during I-VI runs; each of 15 mL was injected to each biofilter with improved design (R-reactor)
per day during VII-VIII runs while 30 mL was injected to a conventional biofilter (L-reactor) per day during VII-VIII runs (In this study there was no observed

effluent of buffer solution out of the bottom of biofilter systems.)

3. Both C,, and Q denote feed concentration (ppmv) and air flow rate, respectively.
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Fig. 4. Biofilter behavior of ethanol removal [L reactor].
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Fig. 12. Elimination capacity versus inlet load of H,S of L reactor.
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