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ABSTRACT

The pilot scale biopile system was designed and operated for evaluation of bioremediation efficiency for petroleum
contaminated soil. The pilot scale biopile consisted of biopile dome, aeration system and monitoring system and two
biopiles were operated with nutrients and inoculum for more 100 days. The test pile A and B were analyzed with regard to
pH, total carbon contents, water contents, nutrients (N, P) and TPH. The initial TPH concentrations for pile A and pile B
were about 10,000 mg/kg and 2,300 mg/kg, respectively. After 100 days, the TPH contents decreased about 70% in the
pile A and 30% in the pile B. Also, n-C,/pristane and n-C,g/phytane ratios in all pile were significantly changed. The
microbial densities in the pile A was increased by approximately 107 CFU/g-soil~10® CFU/g-soil, but there was almost no
changed in the pile B. The average biodegradation rates were calculated about 66.8 mg/kg-day in the pile A and 10.9 mg/
kg-day in the pile B. Over the course of operation period, pile temperature was considered the major limiting factor for the

efficiency of all biopiles.
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Fig. 1. Scheme of pilot scale biopile system.
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Table 1. Physico-chemical properties of selected oil contaminated soils

TOC  T-N Avail. P,0Os Particle Bulk density Porosity Water holding

Particle size dis.(%)

Soil H . . Texture

PR ) (mgke) demsity (gem®) (%)  capacity (%) Sand  Silt  Clay
A 64 1.3 0.07 75.7 2.50 1.56 37.6 22.9 Sandy loam (SL) 71.4 8.9 19.8
B 78 0.8 0.03 63.9 2.61 147 43.7 19.7 Loamy sand (LS) 79.1 8.8 12.1
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Table 2. Changes of petroleum degrading bacteria in biopile (Unit : MPN/g-soil)
- Incubation day 0 10 30 50 70 100
Biopile
Mean 5.6E+04 6.9E+03 1.3E+05 3.9E+07 1.7E+07 2.1E+07
A Max 1.9E+05 8.6E+03 1.9E+05 7.7E+07 3.5E+07 2.9E+07
Min 3.1E+03 1.7E+03 8.6E+04 1.3E+07 8.6E+05 1.6E+07
Mean 2.9E+05 6.2E+02 N.A* 1.4E+03 3.6E+04 4.4E+03
B Max 8.6E+05 6.2E+02 N.A 1.6E+03 1.3E+05 8.6E+03
Min 9.0E+01 6.2E+02 N.A 1.3E+03 2.3E+03 2.3E+03
*N.A : Not available
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