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Abstract

In recent years, leakage of various petroleum
hydrocarbons from underground storage tanks
primarily at automobile service stations and from
pipelines has been experienced at an alarming rate. It
would become an environmental pollution accident.
Bioremediation with compost 1is the most
cost-effective clean-up technology for the treatment
of diesel-contaminated soil. Central composite
design (CCD) and response surface method (RSM)
of bioremediation experiments were used to
construct second order response surfaces for the total
petroleum hydrocarbons (TPH) degradation rate to
investigate the effects of compost
amendment. Fourteen fixed volume batch reactors
were designed by central composite design
(CCD). The CCD was applied with two design
factors (mix ratio and water content) and a block
orthogonally (temperature). The experiment data
for the central composite design (CCD) was
generated by MINITAB. Total cell counts in soil
samples were stained by the dye, 4,
6-diamidino-2-phenylindole (DAPI).

The results showed that TPH of contaminated
soil decreased in all treatments during
bioremediation process. Addition of compost to
contaminated soil showed a more rapid TPH
reduction that occurred in the early stage (within
about 10-15 days), i.e. 50-55  of TPH can be
degraded. The 10-13 TPH reduction was
obtained in the final stage (within about 20-30 days)
with a slower degradation rate. By Estimated
Regression Coefficients for TPH, the interaction of
mix ratio and water content was insignificant



(P=0.868). The
bioremediation process of the diesel contaminated

biological reaction in

soil was the major reaction, since the biocide
only 11% TPH
reduction. The data of the bioremediation process

(control ~ experiment) was
were well described by a first order model. The
degradation rate constant of TPH in the appropriate
mix ratio was two times greater than that of
contaminated soil only.The appropriate mix ratio
(wet weight basis) of contaminated soil and compost
was 1 to 0.1.

Keywords. Diesel, central composite design, first
order reaction.
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