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Summary

This study was conducted to determine the odor reduction efficiency of a biofilter design using dif-
ferent filter materials.

The summary of results are as follows;

1. The airflow penetration rate of the different filter materials namely; rice straw, woodchips, rice
hulls and sawdust were 0.72 m/s, 0.64 m/s, 0.48 m/s and 0.17 m/s, repectively.

2. The elimination of NH; gas was fastest in the rice hull at a rate of 4mg/ { followed by sawdust,
woodchips and rice straw at 3 mg/f, 3 mg/f and 7 mg/{, respectively.

3. The filter material made of wood chips was able to eliminate the offensive gas known as H,S at
a rate of 2.2mg/f on the 7th day, 17.6 mg/f on the 21st day but decreased to 10.7 mg/Z on the 36th
day. In contrast, the filter material composed of sawdust had a continuous increase in the reduction of
HzS at a rate of 12.3 mg/f on the 7th day, 18.3 mg/¢ on the 21Ist day and 20.1 mg/£ on the 36th day.

The above findings indicated that among the filter materials, sawdust was the most effective in
absorbing HS. Airflow penetration rate can be related to H,S odor elimination efficiency as shown by
the slowest airflow rate of sawdust which is only 0.17 mvs.
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Fig. 1. Schematic diagram for biofilter installation.

Fig. 2. The biofilter installed on the outside
wall of growing-finishing pig house
with the different filter media.
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Table 1. Specifications of the biofilter

ftem Specifications
Air flow capacity (m’/h) 7,200
Exhaust fan size (mm) 630
Width (mm) 2,000
Biofilter Length (mm) 2,400
Hight (mm) 600
Duct Size (mm) 730
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Fig. 3. Schematic diagram of route of airborne
contaminants and inflow air.
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Table 2. Specifications of measurement in-

struments
Item Model Specification
Air temperature | PXI-NI 64 channels
Dust Sibata, P-5 0~1,000 mg/m’
Air velocity TSI-GB 0~40 mv/s
Gas(NH;, CO2) | Gastec GV-100 | 0~30 mg/2
0~1,000 mg/¢
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Table 3. Results of Air velocity for biofilter

media (unit : m/s)
Items Air velocity
Rice hulls 0.48
Rice straw 0.72
Sawdust 0.17
Wood chips 0.04
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Table 4. Gas and dust concentration changes after passing biofilter media

Items NH;, mg/L H.S, mg/t Dust, mg/m’ CO,, mg/e
Indoor pig house 13 4 93 780
Rice hulls 4 N.D. 53 510
Rice straw 7 1 99 550
Sawdust 3 N.D. 38 380 -
Wood chips 3 N.D. 41 470

* Measured by gas chromatography.
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Table 5. Periodic NH3 concentration changes
after biofilter media penetration

(Unit : mg/e)
Experiment periods
ltems 7 daysp 21 da)r')e 36 day
Indoor pig house” | 7.6 123 519
Rice hull 2.7 19.2 353
Rice straw 43 7.5 215
Sawdust 1.8 5.5 123
Wood chip 2.2 17.6 10.7

* Measured by gas chromatography.
D Exhaust gas concentration.

3 %4 - U1K EANM S Biofiltero] 9 AN &3t

Table 6. Periodic H;S changes after biofilter
media penetration

(Unit : mg/g)
Experiment periods
Items
7 days 21 day 36 day

Indoor pig house 328 522 48.8
Rice hull 6.4 52 5.7
Rice straw 123 183 20.1
Sawdust 6.7 12.1 9.9
Wood chip 8.7 4.6 52

* Measured by gas chromatography.
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