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Odor Removal Efficiency of Biofilter Ducting Systems in

Indoor Pig House
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Summary

Management of odors is essential to swine industry in the Republic of Korea. This study was
conducted to evaluate the odor removal efficiency of biofilter ducting systems. Rice straw and
auto clave concrete (ALC) were used as filter medium. The ventilation fans (5 units, diameter: 500
mm) at the side wall of a growing pig housing were connected to a biofilter using a duct. The
size of a biofilter is 2.5x2x1.2 (WxLxH). The air velocities at the 300 mm above rice straw and
ALC were 0.77 and 0.56 m/s, respectively. Ammonia concentration at the outlet of rice straw and
ALC media were 2 and 3 ppm, respectively. Dust concentrations were also measured. The dust
concentrations of rice straw and ALC were 93, 32 mg/m’, respectively. There was no significant
difference between filter mediums in terms of carbon dioxide concentrations (rice straw: 320, ALC:
270 mg/l). The concentration of hydrogen sulfide was stable over the experimentation. The actual
concentrations of hydrogen sulfide were 4, 3 and 3 ppm at the days of 7, 21 and 36, respectively.
These results suggest that biofilter ducting systems may remove odors from pig house effectively.
(Key words : Pig house, Ventilation system, Enclose, Duct)
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Fig. 1. Plane view of the growing finishing
pig house.
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Table 1. Experimental design for the ventilation system in the growing-finishing pig houses

;;esrtlgﬁlf on Ventilation type Inlet Exhaust
. Outside planar slot Duct exhaust fan in
Duct Negative pressure inlet entering wall exiting wall
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Fig. 2. Continuous duct of the growing-
finishing pig house.
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Fig. 3. Measurement locations in the growing-
finishing pig house.
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Table 2. Specifications of measurement instrument

FAM4RAREA A 1383 &

Environmental factors Model Specification
Temperature NEC 3500 64 channels
Air speed (recoder) Kanomax 6242 64 channels
Air speed Solmat 510e, Kanomax 6112 0~12 m/s, 0~50 m/s
Gas (NH3) Gastec 0~30mg/ ¢
Dust Sibata 8000-01 0.001 ~9.999 mg/m’
Ventilation fan EMI 500 5,580~ 8,510 m’/hour
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Table 3. Results of Air velocity for biofilter media

(unit : m/s)
Itemns Indoor Air velocity
Upper Middle Lower
Outdoor biofilter, 30cm
Rice straw 0.77 0.22 0.09
ALC 0.56 0.18 0.09

* Autoclaved Lightweight Concrete

Table 4. Gas and dust concentration changes after passing biofilter media at 5 days after

beginning at the experiment

Items NH;, ppm H,S, mg/ ¢ Dust, mg/m3 CO,, mg/#
Indoor pig house 17 5 183 930
Rice straw 3 N.D. 193 320
ALC 2 N.D. 32 270

* Measured by gas chromatography
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Table 5. Changes of NH3 concentration after biofilter media penetration

(Unit :mg/ /)
Experiment periods
Items
7 days 21 day 36 day
Indoor pig house 12 17 19
Rice straw 3 35
ALC 2 2.5 3.0
* Measured by gas chromatography
Table 6. Changes of H;S concentration after biofilter media penetration
(Unit : mg/ ¢)
Experiment periods
Items
7 days 21 day 36 day
Indoor pig house 6 5 7
Rice straw A 4 A 4 A 4
ALC 1V 1w I 4

* W AAS olEt
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