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Development of Biofilter System for Reducing

Odor from Livestock Facilities
— QOdor Reducing Characteristics of Bed Materials —
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ABSTRACT

This research was conducted to study the offensive odor adhesion efficiency of filter bed materials using the
experimental column that was designed and constructed in this work. The offensive odor adhesion experiment was
conducted using mixture of high physical adhesion efficiency material, and the fixity of deodorization microorganism of
selected filter bed material was tested using ammonia exclude microorganism A4-2 and sulfur oxidation microorganism
§5-5.2 those were cultured at the Agricultural Chemical Department of Chungnam National University, and deodorization
efficiency of selected filter bed material mixture was tested. Followings are summary of these tests results. 1) Amount of
elimination of the offensive odor gas ammonia and hydrogen sulfide per unit volume were 0.054 and 0.016 f/cm’ in rice
hull, 0.01 and 0.004 Yem’ in rice straw, 0.158 and 0.01 Yem® in coconut, 0.014 and 0.02 Yem® in perlite, 0.004 and
0.003 #/cm’ in high road ball, and 0.112 and 0.015 #cm’ in chaff of pine, respectively. 2) Amount of elimination of
offensive odor gas of ammonia and hydrogen sulfide per unit vloume were 0.079 and 0.016 #cm’ in mixture 1, 0.045
and 0.014 cm® in mixture 2, 0.123 and 0.017 %em® in mixture 3, 0.055 and 0.016 #em’ in mixture 4, 0.031 and
0.015 #/cm’ in mixture 5, and 0.111 and 0.020 fem® in mixture 6, respectively. 3) The offensive odor elimination
microoraganism inoculated to the mixture of chaff of pine (70%) and perlite (30%) showed the elimination efficiency of
99.06% and 96.61% against the ammonia and hydrongen suifide, respectively, during 24 hours period.

Keywords : Odor, Biofilter system, Bed material, Deodorization.
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(@) Rice hull (b) Rice straw (c) Perlite

Ld

(d) Chaff of pine (e) Coconut (f) Highroad ball
Fig. 1 View of biofilter bed materials used in this study.

Table 1 Characteristics of filling-up single materials

@ (b) © (d) (® ®
Rice-hull Straw Perlite  |Chaff of Pine| Coconut |Highroad ball
Bulk density(g/cmz) 0.12 0.05 025 0.23 0.16 1.04
Moisture content(%db) 1.28 2.26 0.23 22.30 497 0.86
Porosity(%) 79.80 84.00 66.50 62.00 67.50 62.00
Compressive strength(kg/cm3) 8.57 17.32 32.10 31.25 15.90 34.24
Average pore size(mm) l‘;:)i ;?g :})E)i 23(5)8 220 3.80 0.04 740
Water adsorption(vol%) 17.57 15.83 11.20 10.72 93.86 19.47
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(d) Material 4

(e) Material 5

(f) Material 6

Fig. 2 View of mixture materials.

Table 2 Characteristics of filling-up mixture materials

Material 1(a) | Material 2(b) | Material 3(c) | Material 4(d) | Material 5(¢) | Material 6(f)
Bulk density(g/cm’) 0.25 0.21 0.18 0.24 0.22 0.19
Moisture content{%db) 0.05 0.22 0.32 0.13 0.09 0.05
Porosity(%) 67.40 64.40 63.40 70.00 68.90 65.70
Water adsorption(vol%) 32.90 57.60 61.60 45.90 43.90 33.90
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Fig. 3 Overall apperance of lab-scale biofilter

system.
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Fig. 4 Appearance of lab-scale biofilter system
for experiment.
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Table 3 Specifications of the measuring instrument
Item Model Specifications
Company WOOIIN Co.
Pressure gage WPG-71216594 | Min. range 0 kgf/cmj
Max. range 2 keflcm
Error rate * 0.01 kgf/cm3
Company KANOMAX
C . . Mix. range 99.0 m/s
Muti-point air velocity meter | S6242
Ch. No. 8 Pores
Items RH%, Temperature(C)
GASTEC pump set GV-100S Company : GASTEC JAPAN (Capacity : 50~100mJ)
NH; detection tubes No. 3L Company : GASTEC JAPAN (Max range : 200 ppm st 100 mf)
H,S detection tubes No. 4LK Company : GASTEC JAPAN (Max range : 20 ppm st 100 mé)
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714, OA = Odor gas absorption(l/cm3)
t = Time(min), integer
Ar = Air flow({/min)
Vm = Volume of media(cma)
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Table 4 Results of experiment for biofilter single materials

Ammonia(NH; : 180ppm) | Hydrogen sulfide(HsS : 20ppm) | Pressure Air Relative
Quantity of | Reduction | Quantity of Reduction drop velocity | humidity
reduction time reduction time
(Uer’) (min) (o) (min) (keflem’) | (mfs) (%)
Rice hulls 0.054 2 0.016 10 0.05 0.033 53.1
Straw 0.010 6 0.004 4 0.020 0.067 41.6
Coconut 0.158 61 0.010 0.07 0.029 53.5
Perlite 0.014 0.020 13 0.07 0.035 443
Highroad ball 0.004 0.003 2 0.01 0.076 453
Chaff of pine 0.112 45 0.015 9 0.07 0.031 53.6
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Table 5 Results of experiment for biofilter mixture materials

[ Ammonia(NH3 : 200ppm) Hydrogen sulfide(H,S : 20ppm) |  Pressure Air Relative
Quantity of 1 Reduction Quantity of Reduction drop velocity humidity
reduction time reduction time

(Ve (min) (Uem®) (min) (kgtlom’) (mvs) (%)
Material 1 0.045 19 | 0.014 10 0.042 0.040 53.0
Material 2 0.079 32 l 0.016 10 0.045 0.033 532
Material 3 0.123 49% l 0.017 8 0.068 0.029 535
Material 4 0.031 15 \ 0.015 1 0.043 0.034 53.0
Material 5 0.055 24 ] 0.016 11 0.046 0.033 532
Material 6 0.111 4% 0.020 9 0.063 0.026 53.5

(* p<0.05)
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