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ABSTRACT

The biopile experiment was conducted to remove soil contaminants from
petroleum production. The soil samples were obtained from Fang Petroleum
Refinery, Chiang Mai Province, Thailand. Two of the eight sample sites were chosen
to be representative, these were sites 3 and 7. Adjustment of soil porosity and pH to
optimal conditions for aerobic biodegradation was carried out prior to the
commencement of the experiment. The duration of experiment was 17 weeks.

The experiment was divided into two groups. The first group was a control
group (tank 1). It received neither amended nutrient nor additional air. The second
group was a treated-soil group which consisted of five tanks with the same amount of
added nutrients in order to reach ratio C:N:P (100:10:1). However, the air flow rate

was varied (11.8, 8.6, 6.2, 3.8 and 2.4 I/min for tank 2 to 6, respectively).
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At the end of experiment, available nitrogen in the control group remained
relatively unchanged, however organic carbon increased to 3%. The ratio C:N was
470:10 far from favorable for bioremediation. For the treated-soils, both available
nitrogen and the organic carbon decreased. The higher ratio of C:N was in tank 5
(140:10) and lower in tank 6 where the ratio of C:N was 90:10. The removal of
organic carbon was higher in tank 6 followed by tank 2 and tank 5, which were 24%,
17%, 16%, respectively.

At the end of experiment, the water content in all tanks showed a level below
that favorable for bioremediation. In the tank 1, or control group, the water content
was below that for favorable bioremediation, since it was 77 days faster than the
others. For the treated-soil group, the loss of water content in tank 2, 5, and 6 had the
same period (95 days) which was slower than the other tanks.

The enumeration of heterotrophic microbial populations was studied. In the
control group, the heterotrophic microbial population increased by a two log cycle.
However, the heterotrophic microbial population in the treated-soil group remained
unchanged where tank 5 was higher than the others.

The first-order kinetics of the constant degradation rate for removal of
petroleum hydrocarbons from soil for the control group was observed. The slope of
the curve was 0.007 + 0.002 day ™.

For the treated-soil group, based on a strength of R? the optimum condition of
the constant degradation rate for removal of petroleum hydrocarbons from soil was

chosen (0.0083 + 0.0011 day™) and the amount of air flow rate was 3.8 I/min.
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