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ABSTRACT

The present study was undertaken to assess the optimal temperature for
Dibenzothiophene (DBT) desulfurization of No.4 fuel oil. Microorganisms used in this
study were obtained from fuel oil contaminated areas in Ratchaburi province. The
screening test was incubated at room temperature for 35 days in mineral salt sulfur-
free medium (MSSF) with 100 mg/ml DBT as the sole source. Microorganisms were
isolated based on the highest ability to grow in MSSF and the dominant species were
identified as Cryptococcus laurentii and Corynebacterium urealyticum. The
temperature of 25°, 30°, 35° and 40°C were used for studying the influence of
temperature on their growth which was conducted in a batch culture containing 0.2%
fuel oil in 100 ml MSSF. The result showed that 25°C and 35°C gave the highest
growth rate for each pure and mixed culture. Thus, the temperatures of 25°C and 35°C
were selected for studying the effect of temperature on DBT desulfurization. After 30
days of incubation, the result showed that the percentage of DBT removal by
Cryptococcus laurentii at 25°C and 35°C was the same (46.97%). The DBT removal
by Corynebacterium urealyticum at 25°C and 35°C was 50.00% and 43.94%,
respectively. The result obtained from the mixed cultures showed no significant
difference from those of pure culture. At 25°C and 35°C, they could desulfurize DBT
at the level of 53.03% and 50.00%, respectively. However, after seven days of
incubation, mixed cultures gave high biodesulfurization rates at 25°C and 35°C
(0.0093 and 0.0136 mg/l/day, respectively). Similarly biodesulfurization rates by
Cryptococcus laurentii and Corynebacterium urealyticum at 25°C and 35°C were
0.0064 : 0.0107 and 0.0064 : 0.0079 mg/l/day, respectively. In addition, DBT can be
removed under abiotic process. The percentages of abiotic process at 25°C and 35°C
were similar (10.61% and 13.64%, respectively) and showed to be significantly
different from the efficiency of both pure and mixed cultures.

In conclusion, temperature has a significant effect on the growth of pure
and mixed cultures. Although it did not have a significant effect on DBT removal (p>
0.05, two way ANOVA), the percentage of DBT removal by pure and mixed cultures
was in the range of 43 —53% .
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