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Degradation of Dibenzothiophene, and Desulfurization of Crude Oil
and Bunker C Oil by Sulfate Reducing Bacteria

Kim, Hae-Yeong, Tae-Sung Kim and Byung-Hong Kim*

Genetic Engineering Center, Korea Institute of Science and Technology, Seoul 130-650, Korea

Dibenzothiophene, crude oil and bunker C oil were used in the microbial desulfurization experiments
using thermophilic and mesophilic strains of Desulfovibrio and Desulfotomaculum. Mesophilic
Desulfovibrio desulfuricans M6 showed the degrees of sulfur removal about 42% and 17% from diben-
zothiophene and crude oil, respectively. Thermophilic Desulfovibrio thermophilus showed the degrees
of sulfur removal about 68% and 33% from dibenzothiophene and bunker C oil. The strains of
Desulfotomaculum were much less efficient than strains of Desulfovibrio. The latter have more com-
plex and stronger hydrogen metabolism. These results showed that desulfurization is closely related
to the hydrogen metabolism of the sulfate reducing bacteria.
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Table 1. Sulfur content of crude oils used.

Oils Sulfur content (%)
[ranian light crude 1.53
Ras-Budran crude 2.37
Basrah crude 2.42
Oman crude 1.15
kuwait crude 3.15
Dubal crude 2.08
Bunker ¢ 3.27
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Table 2. Postgate’s medium C for sulfate reducing
bacteria.

Medium g/l
KH,PO, 0.5
NH,C] 1
Na,S0O, 4.5
CaCl,-6H,0 0.06
MgS0, 7TH,0O 0.06
Sodium lactate 6
Yeast extract 1
FesS(0,7H,0 0.004
Sodium citrate 2H,0O 0.3

Distilled water 1 liter, pH 7.5

dium C(medium Ceoll4 Na,SO,& #|2{gF =f=x])
64.1m/, dimethyl formamideol =<l 2% dibenzo-
thiophene & 35m/{, 70m! 343 S A AT
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T oxvgen-homb  calotimeter(Parr  Instrument
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Table 3. Reductions in sulfur contents of crude oils
through the action of Desulfovibrio desulfuricans M6.

Crude oils Desulfurization (%)

Iranian Light crude 10
Ras-Burdan crude

Basrah crude

Oman crude 10
Kuwait crude 17
Dubai crude 16
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Table 4. Degradation of dibenzothiophene and organic
sulfur compounds of kuwait crude oil by mesophilic
sulfate reducing bacteria (SRB).

DBT Decrease in sulfur
SRB strains degradation content from

(%) crude oil (%)
Desulfonbrio

42 16
desulfuricans M6
Desulfotomaculum 9 o
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Table 5. Degradation of dibenzothiophene and organic
sulfur compounds of bunker C oil by thermophilic
sulfate reducing bacteria.

DBT Decrease in sulfur
SRB strains degradation content from
(%) bunker C oit (%)
De&ulfo@m 68 a9
thermophilus
Desulfotomaculum 12 A

nrgrificans
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Table 6. Degradation of dibenzothiophene and orga-
nic sulfur compounds from Kuwait crude oil by De-
sulfovibrio desulfuricans M6 with H, and N, head
space.

Head DBT Decrease in sulfur
space degradation content from
gas (%) Kuwait crude oil (%)
H, 42 16

N2 >1 1
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