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ABSTRACT

Bio-filtration utilizes microorganisms fixed to a porous medium to metabolize pollutants present in an air stream. The
microorganisms grow in a bio-film on the surface of a medium or are suspended in the water phase surrounding the
medium particles. Therefore, bio-filter support media play one of the most important key roles in bio-filtration of gas
phase pollutants. To characterize and select the appropriate support media, gas adsorption capacity and microorganism
immobilization were investigated in lab-scale experiments for the selected target support media which were compost
I (compost from lab-scale process), compost IT (compost from municipal facility), bark, wood chip, orchid stone and
vermiculite. As odor materials, ammonia and trimethylamine were utilized. From the result of experiments, bark was
superior to any other support media tested in adsorption capacity as much as 12.5 mg ammonia per 1 g bark. In tri-
methylamine adsorption, bark and wood chip showed a remarkable results of 21.1 and 14.1 mg/g respectively. On the
other hand, microorganism fixation test determined by the count of nitrogen oxidizing microbes population, the compost
II and wood chips showed the best results. Considering the characteristics of materials and the operating condition of
the bio-filter, bark, wood chip, and compost II are applicable to the support media of bio-filter when they are appro-
priately blended on the basis of studying the media pH, packing porosity and moisture contents.
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Fig. 1. Schematic diagram of odor adsorption.
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Table 1. Carbon and nutrient sources for cultivation medium

Component C;oncentra- Component Cf)ncentra—
tion (g/I§) tion (g/l)
(NH4),S0, 047  FeSO,- 7H,O 2.5 mg
MgSO, - TH,0 0.51 Cu(l,-2H,0 0.09 mg
Na,HPO, 0.89  NaHCO, 1.0
NaH,PO, 0.78 Glucose 0.4
MgSO, - 7TH,0 005 pH 7.0
CaCl, - 2H,0  0.98 mg Deionized water 118§
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Sterilization 0.85% NaCl - | «— Agitation

1m¢ Liquid Sample

Dilution - | «— Inoculation

Cultivation Medium

Incubation(10day) — | «— 30+1T, 150rpm

0.1nf Liquid Sample

Cultivation Medium

Incubation(10day) —— | «— 30%1%T, 150rpm

Greiss llosvay — 3 Times Repeat

Test

(Red ager)
Isolation of Microbes

Fig. 2. Isolation procedure of nitrogen oxidizing microbes.
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Table 2. Physicochemical characteristics of media

- AE

Compost I ~ Compost 11 Bark Orchid stone Wood chip  Vermiculite Azz:lit;d
pH 82 84 39 7.9 59 6.0 89
Avg. patticle size (mm) 0.68 (2.64) 0.72 (2.24) 73 (145 52 (1.25) 8.5 (1.5) 1.3 (1.65) 1.5 (1.58)
Packing density (g/cm’) 0.27 0.28 0.21 0.70 0.23 0.24 0.48
Packing porosity (%) 35.6 36.4 59.5 63.4 50.4 49.6 62.5

() : Standard deviation of particle size.
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Fig. 3. Media adsorption breakthrough curve for ammonia. Fig. 4. Media adsorption breakthrough curve for trimethyl-
amine.
Table 3. Ammonia adsorption capacity for different media
Material Compost I  Compost I Bark Orchid Wood chip Vermiculite Activated
stone carbon
Total adsorption capacity (mg) 137.3 138.2 542.4 126.3 155.6 169.2 944
Unit adsorption capacity (mg/g) 25 2.5 12.5 0.9 36 3.7 1.3
Table 4. Trimethylamine adsorption capacity for different media
Material Compost I  Compost II Bark Orchid Wood chip Vermiculite Activated
stone carbon
Total adsorption capacity (mg) 56.4 58.3 912.2 138.4 603.5 63.6 1617.5
Unit adsorption capacity (mg/g) 1.0 1.1 21.1 1.0 14.1 14 17.1
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