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Application of biofilter for removing malodorous gas generated from
compost factory
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ABSTRACT

A biofilter was established to remove the ammonia, which is representative nitrogen-
contained malodorous gas, in a compost factory. Removal efficiency of ammonia and
hydrogen sulfide also was investigated. A quantity of malodor gas produced in a compost
factory was affected greatly by the weather, compost states and working condition of a
fertilizing mixer, and the produced gas concentrations doubled by above various
parameters. By operating a water scrubbing system for removing water-soluble
malodorous gases effectively, we could improve the removal efficiency over three times.
We investigated long-term stability of biofilter under continuous gas flow(SV=500h-1) for
100 days. The results showed 30 days of microbial retention time. After the days,
deodorization efficiency of biofilter was kept steady state. and the removal efficiency was
kept over 95% for ammonia and 97% for hydrogen sulfide, respectively. The electric
consumption of the biofilter, which could treat malodorous gas of 100m*’/min, applied in
the compost factory was evaluated about 80¥¥h/day and water consumption was 80~100 {
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/day. These results concluded that the biofilter is a excellent deodorization technology as
well as cost-effective for removing malodorous gas produced in a compost factory.

Key words : Ammonia, Hydrogen Sulfide, Compost factory, biofilter, biological
deodorization, malodour gas
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Fig. 1. Concept diagram of microbial

deodorization mechanism in biofilter.
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Table 1. Test-tubes for measuring malodorous gas concentration

Gas test tube No. measuring range
3L 1)~30 ppm
Nitrogen Ammonia(NH;) {1)~30pp
compound : 3La 5~100 ppm
po Amin(R - NH,) 180 5-100 ppm
. . 4L T 0.2~2 ppm
Srl;lfun:d Hydrogen sulfide(HzS) L (2.5)-60 ppm
u
compo Methy mercaptan(CH;SH) 71 (2.5)~70 ppm
Acetaldehyde(CH;CHO) 921 1~20 ppm
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Fig. 2. Deodorization process in biofilter

system.
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Fig. 3. Flow chart of biofilter system.
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Fig. 4. Photograph of TYM biofilter in a

compost factory.

(SV:space velocity)E 2 500h'e2 I%sHA
FAstaT, E=3 AR AAS) A8 ol
H ojgEdoge e A ARNZ ¥
284322 & ol&dlglon], ez FAs ¥
Rol] ZakA wAsigich

2.2 ulol2Leld] B35 £4

guipge) oPAzAC 2 YL Td A
o2 Puse B A WSS A58 voled
Hel g2kl vlAlE 9e 2Nt 2 Ak
seE i) Huze) Ad, i) YEsk i) o
o] ik BAe] 7V §F Foloh £ 2z
Aydee oztag FYste A% ANAZE
A zdske % 7R B2l eHEE 24
AN ze] BTl tiela ZAsg. oo
vloledEle) A% Ae4 2 2R A A7
£9 sotalr] ojsl BRI oF 1002 2
Hoz shgale sulgelr wYse dEd

13
[=}

ol

-

A

Z A A7 9¢ Biofilterd A% 49

9l opzbael gRjol B A TiE B
% wslel] thal ZARTH

ngze] $3717ke A7) 93 LAk
ol BlAIESo] etztac) U A BHE
HE YehiE 7zl @ 4 ﬂc} 2 A7
e dH7s 925 Ed FAlel e8E FE of
she] 2A7tA B2 yhle 71 2AKIRL
o 1 9 BAsED. 18m REY B
7} ol2olA 7] A Rehe AR vlo) 9 BH t|AE
o] $5717re 2 ARtk

2.3 ulo]2Felel oiix] 1E

wol e MelE T2 BA71E] v §A B &
Qulsl % H@stche ol FEE sholtt. &
5 gl St ARolEE FHagIE A
$3719 37149 95F A olgse Bzl

s2vlo) tg A 2ue 2AREG

2.4 Ay AA 4 Az A3

oM A #af B AFolME & 29 2] F
74w g oladle g% Wl dis] 2A}
sk,

4 rta B YL vNE 4F dr
2 A3E e, =udd 2 aie JHEH
5o A5l sl 2] S8 GeF 22 W
& o] g3k dlojet & aA LA

Ao @ uteloBEle] BTE ZANI
J8 gRuol FFXE Wike #e d(Rds=
60%°1eh 3 BaAAY $HA(AUEE 60%°12)
of Buges WS dFI2E 1ARE HHL

2 a}%d 38 ZRs FAL AR, 10
9 Bt 2 HARSY g g A
Uelx) g5g dole2 Hsidlth HulduHd) &
& g Mz gule ol 70" ol g
Chs % Aefel gz, 70%0181d B¢ =2

Journal of KoSES Vol.4, No.3 45~56, 1999



50 AL - olAE - S - G - dol”

Table 2. Measurement methods of gas concentration for measuring deodorization efficiency by

biofiltration

Method Measuring point

Gas

- source gas ; compost
Test-tube € PO

Odor concentration | - filtered gas : outlet of

meter

factory and inlet of fan

biofilter chamber

Hydrogen sulfide, Ammonia,
Methyl mercaptan, Acetaldehyde
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Table 3. Characteristics of malodorous gas

generated in a compost factory.

Generated gases Concentration

Hydrogen sulfide(H,S) 1~5 ppm

Methyl mercaptan(CH;SH) 0~2 ppm
Ammonia(NH:) 20~80 ppm
Amin(R - NH,) 5~10 ppm

etc -
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Table 4. Water consumption of the biofilter used for removing malodorous gas generated in a

compost factory.

Total

Spray Supplied water quantity Drained water quantity
In pretreatment chamber 01
In deodorization chamber 801!
—10!

(evaporation in system)
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