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The objective of this research was to study temperature as a factor effecting the
bioavailability of crude oil components during a biodegradation process by an indigenous soil
microorganism, Acinetobactor sp. In this study, the experiments of crude oil degradation were
conducted on the batch-bioreactor system incubated at the temperatures of 20" and 30°C for 0,
1, 5, 10, 20, 40 and 60 days. A sphere-shaped fired clay stone was used as a model of soil
particles for studying the biodegradation of oil contaminated soil. The residual oil fractions
were determined by using gas chromatographic (GC) and gravimetric analysis.

The results by the GC analysis showed that the highest percentages of total oil
removal by Acinetobactor sp. were achieved at 30°C for both the total hydrocarbons (72.28%)
and the major peak hydrocarbons (64.03%) at the end of a 60-day period. At 20°C, the
percentages of the oil removal were lower, 65.26%, for total hydrocarbons (THC) and 60.26%
for major peak hydrocarbons (Cs-Cso). Oil removal determined by the gravimetric analysis
demonstrated that the highest oil biodegradation was obtained at 30°C (67.08%) during the
40-day run, whereas the oil removal at 20°C was 46.10% during the 60-day run. These results
indicated that the GC analysis was more sensitive and accurate for petroleum biodegradation
than the gravimetric analysis. In addition, the highest rate of total oil removal per stone surface
area also occurred at 30°C during the first day of the incubation period (31.63 mg/cm’/day),
while the rate of removal at 20°C was only 22.06 mg/cm?/day. At the end of the experiment,
the degradation rate decreased to 0.79 and 0.72 mg/cm?/day for 30" and 20°C, respectively.
The results obtained clearly indicated that high temperature significantly enhanced the rate and
extent of the oil biodegradation. Furthermore, abiotic hydrocarbon processes also affected the
oil degradation. The results of the GC chromatograms showed that the n-alkanes components,
especially Cyo to Cao, disappeared more rapidly at 30°C than at 20°C. This suggested that the
physical processes, such as aeration, volatilization, the movement of a liquid medium, and oil
solubilization, could contribute to the abiotic losses of oil.

In conclusion, this research could add an effective method to the crude oil

bioremediation techniques in the soil environment of tropical regions such as Thailand.
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