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Complex odor removal in pilot—scale biofilter with microorganisms immobilized

on polymer gel media
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Abstract

A pilot—scale biofilter was constructed to discover degradation characteristics of the complex odor discharged from Ansan

wastewater treatment plant. Candida tropicalis for volatile organic compounds, sulfur oxidizing bacteria(SOB) for hydrogen sulfide,

and bacteria extracted from feces soil were immobilized on a polymer gel media. According to this study, the EBCT was varied

from 36 sec to 18 sec. Toluene was removed as 80% along the variations, but it was recovered as 100% within 1 week. All benzene

and xylene were removed during the operation while the efficiency of hydrogen sulfur was temporary decreased at 18 sec of EBCT,

thereafter it was recovered to 100% within a week. The maximum elimination capacities of the benzene, toluene, xylene, and

hydrogen sulfur were 6.6 g/m*hr, 31.7 o/m®hr, 7.8 o/m®hr, and 133.6 g/m>/nr, respectively. There were merits on removal both

organic and inorganic complex odor using the pilot—scale biofilter embedded with microorganisms immobilized on polymer gel

media.
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Fig. 1. (a) Schematic diagram of pilot-scale biofilter constructed (b) pilot-scale biofiltter system in this study
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24 =AU

Hlo] @ E 43 X 71A Als AFHTE E3) lung
samplerE ©]-&3}o] tedlar bagell 5 LA A|&5 AFH3HA

Table 1. Operating conditions in pilot scale biofilter

ow, AFHs FAl FID7} A2td 7k =2etE 1 9]
(Acme 6000M GC, Young Lin Korea) & A3} HllAl,
E5¢l, AL @S A THTable 2). #lAl, =<0, 2
aldle] AL vapor pressure WS o]g3le] 0~
300ppm HLlelA 2 ak3iTt.

7104 % s sk FPD7F 43 kaaw
ke 7 2fy] (GC 2010, Dong—il Shimadzu jit) & ©]-&3}
o] £A3I3itH(Table 3). 34 71~9] A#dS 100
ppm A BF7IAGER 99.999%) 5 AH-ste] 24

sttt

Water sprayed rate

Step F|O\é\/ rgte EBCT
(m’/min) (sec) Scrubber 1 and 2™ stage
I 5 36 2 min / every 10 min 1 min / every 60 min
I 6 30 2 min / every 10 min 1 min / every 60 min
1] 75 24 2 min / every 10 min 1 min / every 60 min
v 10 18 2 min / every 10 min 1 min / every 60 min
% 10 18 1 min / every 60 min 1 min / every 60 min

Table 2. Operating GC(FID) condition

ltems Condition
Detector FID
Column packing material Porapak Q
Column type Capillary column
Oven temperature 150 C
Detector temperature 200 C
Injection temperature 200 C
Carrier gas Helium
Sample injection volume 1mL
Flow rate 50 mi/min
Table 3. Operating GC(FPD) condition
[tems Condition
Detector FPD
Column packing material 1,2,3-TECP
Column type Packed column
Oven temperature 50~65 C/min
Detector temperature 150 C
Injection temperature 150 C
Carrier gas Helium
Sample injection volume 1 mL
Flow rate 50 mi/min
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Fig. 2. Inlet and outlet VOCs (toulene, benzene, and xylene)
concentrations and removal efficiencies depending on
EBCT variations

Fig. 3. Inlet and outlet concentrations of H2S and removal

efficiency depending on EBCT variations
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