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Abstract

In this paper an optimum design of a lab-scale biofilter for absorbing ammonia has been proposed and analyzed. This
biofilter is using pine chaff and wood shaving as filter materials. It is assumed that the biofilter can be used as a storage
tank of swine manure slurry or swine stall. To evaluate the biofilter performance, the ammonia, mainly offensive odor

ingredient, was measured. Swine compost was mixed with filter materials in ratio of 1:1 on weight base. Each test continued
for 20 days. The ammonia emissions were reduced by 97.9% and 98.3% in case of using biofilter filled with pine chaff
and compost, and wood shaving and compost, respectively. The system was tested with and without adding compost. It
was found that the biofilter with wood shaving and compost has an ammonia removal efficiency of 94.1%, while biofilter
with wood shaving only has 85.3%. The biofilter with wood shaving and compost showed 8.8% higher removal efficiency
than that of wood shaving only. By mixing the compost, the number of microorganism was found to be about 2.3 times
more than that of wood shaving only. Therefore it can be concluded that adding compost has a positive effect on the

formation of microorganism.
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Table 1 Biofilter design parameters

Parameter
Retention time (EBCT) 10 s
Media volume 03 m’
Media depth 03 m
Media area 1 m’
Unit flow rate 0.03 m’/m’-s

EBCT: Empty bed contact times
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Fig. 1 Diagram of biofilter system.

Fig. 2 Biofilter system.
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Fig. 4 Chaff of pine.
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Table 2 Nutrient value of swine manure slurry

Analysis items Unit Concentration
Nitrogen % 0.83
Organic matter % 2.93
Phosphate (P»Os) % 0.30
Potassium oxide (K:0) % 0.52
Magnesium ppm 563.75
pH 740
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Fig. 5 Concentration of ammonia before and after filtration.

255



SZYYIE RI=Z oJ89) Biofittery Y2Yol HAHRE

—e— Chaff of pine ——Wood shaving

SR SRRERES oh V'Zann

g8 B

Ammonia rem.efficiency, %

o8 &8 8 &

123 456 78 9101121314 151617 1819 20
Date

Fig. 6 Ammonia removal efficiency of chaff of pine and wood shaving
with compost.
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Table 3 Reduction rate of ammonia by biofilter with compost in
different filter material

Average AC before and after
biofilter (ppm)

Average
reduction rate

Before After (%)
Pine chaff 58 1.5 97.9
Wood shaving 58 1.0 98.3
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Fig. 7 Concentration of ammonia in wood shaving with and without
compost.
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Fig. 8 Ammonia removal efficiency of wood shaving with and without
compost.
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Table 4 Reduction rate of ammonia by biofilter using wood shaving
with and without compost

Average AC before and after
biofilter (ppm)

Average
reduction rate

Before After (%)
ing +
Wood shaving 123 6.6 94.1
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Wood shaving 123 15.8 85.3
only
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