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Removal of High Odor Concentration with Biofilter using
Mixture of Earthworm Cast and Distillery Sludge
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*Environmental System Development Institute, Daegu Hanny University

ABSTRACT

Objectives: This study was conducted to investigate the removal of high odor concentration from swine
wastewater treatment facility by full scale biofilter using liquid with deodorant mixed with earthworm cast and
distillery sludge.

Methods: The supply of the culture liquid to the microorganism on the media in the biofilter increases the
activity and growth of biomass. The experimental equipment was biofilter tower with treatment capacity of
90 m */min. The experimental conditions included gas flow of 60 m*/min, retention time of 20 sec, and gas/
liquid ratio of 67.

Results: With changing season from winter to summer, the inlet odor concentration of ammonia increased from
2.5 ppm to 29 ppm, and of hydrogen sulfide from 21 ppm to 91 ppm, respectively. The odor treatment system
with biofilter using the culture liquid was stable when the high loading rate increased and showed excellent
removal grade with an average of 96.7% for ammonia, and an average of 93.7% for hydrogen sulfide. The pH
and SCOD in the recirculating culture liquid near the bottom of the biofilter tower decreased with operation time,
but its influence on the odor removal rate was negligible, because the organic matter(SCOD) was replaced by
some culture liquid supplied 2-4 times per day.

Conclusions: The biofilter using culture liquid could successfully remove high odor concentration which was
generated from swine wastewater treatment facility.

Keywords: Biofilter, Culture liquid, Distillery sludge, Earthworm cast, Odor removal
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Table 1. Specification and operating condition of the
biofilter tower

Item Biofilter tower
Gas flow (m*/min) 60

L1,600x W1,600 x
H4,000 x3room

. size
Biofilter tank

(mm) offective size (L1,500x W1,500
xH3,000 x3room)
Volume (m?*) 20. 25
Culture liquid 7
recirculation tank (m?®)
recirculation pump(m*/min) 0.9
Gas/Liquid ratio 67
Retention time (sec) 20
Empty tower velocity 0.45

(cm/sec - room)
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Table 2. Summary of operating result in the biofilter tower

Component Inlet(ppm) Outlet(ppm) Removal efficiency(%)
Ammonia 2.47~29.76 0.1~1.26 89.9~99.5
(NH,) (17.67) (0.59) 96.7)
Trimethylamine 0.004~0.008 0.002~0.005 25.0~66.7
((CH;);:N) (0.006) (0.003) (50.0)
Hydrogen sulfide 21.36~91.06 0.40~9.51 84.4~98.2
(H.S) (62.76) (3.95) 93.7)
Methanethiol 0.032~2.653 0.013~0.623 43.8~97.3
(CH;SH) (1.477) (0.266) (81.95)
Dimethylsulfide
ND ND -
((CH,),5)
Dimethyldisulfide
ND ND -
((CH,),S,)
Acetaldehyde 0.085~0.135 0.006~0.075 25.0~54.4
(CH;CHO) (0.069) (0.037) (46.4)
Propionaldehyde 0.002~0.004 ND i
(C,H;CHO) (0.003)
Butyraldehyde 0.002~0.008 ND i
(CH;CH,CH,CHO0) (0.006)
n-valeraldehyde
(CH5(CH,);CHO) ND ND i
i-valeraldehyde
((CH;),CHCH,CHO) ND ND i
Styrene 0.002~0.010 ND i
(CsH;CH=CH,) (0.006)

“ND : Not detected
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Table 3. Characteristics of attached biomass in biofilter 58 8 =7120A AL AZo] A LUt}

tower
Item Pall ring
Water content(%)  95.8 £0.5735
Thickness(um) 630+ 105.3
Biofilm Density(mg/ecm®) ~ 55.2+25.2
Attached mass 26408212

(mg/cm?)

Table 304 HZo] E37x]2] FAo F-2 "gE
mre] S48 B Sl 212} 95.8%, 630 um ©]%
Az zo}l T HA T F2n)A
2.6 mg/em’ S 2 UERSITE. o=
g Hlo| e FEE o837 7SRkl oA A
oA LojF FRmAE] E817 543 A9 v

& 4745 Bk
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@ 6.3)2} SCODEE 335~735(H 480)my/LE &
A Ee AAIAZRAS ST 5 YA

2. BF o] w77k &5 10.5~27.2°C(H T 20)
W FHS 54-67(FHF 60) m/minE 2F7H
SO} wiegtel o] Fo 2 FAg oF
A=A gkt
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