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The Effect of Air Injection Quantity on Stabilization of Screened Soil
in Aerobic Bioreactor Landfill
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ABSTRACT

In this study, we stabilized the screened soil from landfills by using aerobic bioreactor and
evaluated aerobic decomposition of it. Four lab—scale bioreactors (anaerobic and 1 PV/day
aeration, 5 PV/day aeration, 10 PV/day aeration) filled with screened soil were operated to
investigate the effect of air injection quantity on stabilization of screened soil. In case of aerobic
bioreactors, the decomposition of organics in screened soil was higher than anaerobic bioreactor.
According to the results of landfill gas and soil respiration test, the air injection quantity of 5

PV/day was most efficient in stabilization of screened soil.
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[Table1] Operational Conditions of Bioreactors Sacked with Screened Soil

Bioreactor 1 ‘ Bioreactor 2 ‘ Bioreactor 3 ‘ Anaerobic
Density 1.4g/cm®
Air injection quantity 0.33 4 /m/min ‘ 1.64 4 /m*/min ‘ 3.28 ¢ /m/min ‘ —
Air injection method Continuous
Moisture 30%
&7 1 pore volume®] 5715 Fsh= 4% (EA-1110) = ©]8-ste] A3l 7Rz

o] U7 (Q 2 v 2k
Q =1.29 ¢ X1,000ml/ ¢ + (24 <60)
= 0.90m¢/min
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[Table3] 3-Components of Screened Soil

< B fEAIR S48k e, TCD(Thermal
conductivity detector) 7} = 7MAT ZwlE T
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M) AAES BAISE 25 44 20.95%,
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3—components (wet weight basis, %)

Moisture(%)

Combustible(%)

Ash(%)

29.95

6.74 63.31

[Table4] Particle Size Distribution of Screened Soil

Particle size . .

Sieve NO. O ey (%) (Dry weight basis)
NO. 4 over 4.75 28 .62
~NO. 10 ) 31 61
~NO. 20 0.85 5103
~NO. 40 0.425 761
~NO. 80 0.18 4.70
NO. 80 below 0.18 below 551
Total 100
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[Table5] Effective Size, Uniformity Coefficient and Concavity Coefficient of Screened Soil

Effective size (Dio)

Uniformity coeff. (Cu)

Concavity coeff. (Cc)

Screened soail 0.415mm 9.62 1.37
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[Fig. 5] Composition of gas from
anaerobic bioreactor.
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[Fig. 6] Composition of gas from

bioreactor.
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[Fig. 7] Composition of gas from
bioreactor 2.
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[Fig. 8] Composition of gas from

bioreactor 3.
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[Fig. 9] Cumulative CO.  production in

soil respiration test.
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