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Removal Characteristics of NOx Using a Soil-Biofilter
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Soil biofiltration is an environmentally-sound technology for elimination of VOCs, odorous and NOx
compounds from a low concentration, high volume waste gas streams because of its simplicity and
cost-effectiveness. This study was performed to evaluate effect of removal of gaseous NOx using a soil and a
yellow soil. Over 60% and 48% of NOx from a soil and a yellow soil was removed at the inlet NO
concentrations of 423~ 451ppb, respectively. The bio-filter using a soil media was capable of purifying NOx with
a different natural processes. Although some of the processes are quite complex, they can broadly be summarized
as adsorption into soil pore water, and biochemical transformations by soil bacteria. When the filteration
bio-reactor was applied to a soil and a yellow soil, effective NOx removal was obtained for several times and
months. These results show that a soil biofilter can be of use as an alternative advanced NOx treatment system.
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Fig. 1. The scenario of NOx cycle in this process.
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Fig. 2. The schematic diagram of experimental apparatus.
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Table 1. Condition of experiment

Parameter Condition of
experiment
Initial concentration of NO(ppb) 500
Initial concentration of Os(ppb) 1,650
O3 gas flow rate(mL/min) 1,000
Total flow rate[Air+NO+QOs)(mL/min) 2,700
Relative humidity(%) 60
Size of used mixture reactor(®xH) | 50mmx100mm
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Table 2. Physical properties of soil

Parameter Condition of experiment
Field Capacity (%) 70
pH 54
Particle density(g/cm®) 0.90
Moisture content(wt%) 60
Particle size(mm) 2
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Table 3. Physical properties of soil

Parameter Condition of experiment
Field Capacity (%) 68
pH 54
Particle density(g/cm®) 0.90
Moisture content(wt%) 60
Particle size(mm) 2
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. The variations of the concentration of Os,
NO, and NO2 using Os oxidation (1 stage)
and yellow soil bio-filter (2 stage).
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Fig. 4(b). Removal of O3, NO, and NO: using O3 oxi-

dation (1 stage) and yellow soil bio-filter (2
stage).
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