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1 Fds-1
Table 1~ The characters of physiology and biochemistry for Fds-1
- Results . Results
Characteristics —————————— Characteristics
Fds-1  B. subtilis Fds-1 B. subtilis
Spore staining + + Nitrate reduction + +
Catalase + + Growth at 50C + W
Anaerobic growth  — W Growth at pH5.7 + +
V.P. + + Growth with 7%NaCl - +
V.P. <pH6 + + Starch hydrolysis + +
A B V.P. > pH7 - - Glutin liquefaction + +
1 Fds-1 M.R. + + Casein decompose + +
Glucose oxidation - - Glucose fermentation + +
Fig.1  Electron micrograph of strain Fds-1 Citrate utilization ~ + + Xylose fermentation + +
A Spore 23000 x B Early bacterium cell without spore 30000 x . + . Positive -. Negative w. Weak reaction.
0.5~1.0 pmx 3~8 um 2.4
4.6pm 48h Fds-1 16S rRNA
1 ~2mm 1542bp GenBank AY920496
72h 16S rDNA 2
Fds-1  Bacillus subtilis  AF333249
2.3 99 %
1 Fds-1 Fds-1
B. licheniformis(AY 530690)
54 B. amyloliquefaciens(AFA89591)
? )
0.01 57

B. majavensis(AY436360)
64 | L B. vallismartis(AB021198)
Fds-1(AY960496)
94 | B subsilis(AF333249)

100 B. popilliae(X60633)

5 40 | B, atrophaeus(AB02281)

B. pumilus(AJ494730)

B. fastidiosus(X60615)

20 B. asotoformans(X60609)

B. methanolicus(X64465)
21 33 B. coagulans(Af346895)

4100:3. simplex(AJ439078)
B. psychrosacharolyticus(AB021195)

68 67 |—B. anthracis(AY138383)
B. thuringiensis(AY138290)

10 |_
B. cereus(AY138279)
B. badius(X60610)

B. insolitus(X60642)

44
77 B. aminovorans(X62178)

B. pantothenticus(D16275)

100 S. halopila(X62174)

L. aurantiacum(X70316)

2 16S rRNA
Fig.2 Phylogenetic tree based on 16S rRNA sequences homology

Evolutionary distances showed in the figure were calculated by mega 2.0 Bootstrap = 1000. Bar 0.01 substitution per nucleotide.
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Fig.4 The growth and desulfurization curve of Fds-1 at different temperatures
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Fig.6  Comparison of the sulfuric distributing and content in refined diesel oil and coking diesel oil
C1 means methyl- C2 means dimethyl- or ethyl- The rest may be deduced by analogy.
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Fig.7 Efficiency of the treatment of Number 1 diesel and coking diesel DBT BDS HDS
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Screening identification of the strain Fds-1 for microbial desulfurization
specially and its’ use in diesel oil desulfurization

MA Ting' TONG Ming-you' > ZHANG Quan® LIANG Feng-lai' LIU Ru-lin'"
! College of Life Sciences NanKai University ~Tianjin 300071  China
% Fushun Research Institute of Petroleum and Petrochemicals SINOPEC ~ Fushun 113001  China

Abstract A strain Fds-1 which can specially break the C-S bond of dibenzothiophene DBT and convert DBT into 2-
hydrobenzophene 2-HBP  was screened out from soil soaked with crude oil and identified as Bacillus subtilis . Both
Gibb' s reaction and GC-MS analysis proved that this bacterium could remove sulfur of DBT by* 4S” pathway. The
optimal temperature of desulfurization is 30°C . At this temperature Fds-1 could remove 0.5mmol/L organ sulfur of DBT
in 72h  so it is suitable to decrease the sulfur content of diesel oil. The final product named 2-HBP is a water-soluble
compound. This research focused on the desulfurization methods of diesel oil using Fds-1 resting cells. The results
showed Fds-1 exhibited strong degradation capacity of DBT and alkyl-DBT in diesel oil. Experiments of two diesel oil
samples for desulfurization proved that Fds-1 did not break the carbon-carbon backbone and the calorific value of diesel
oil was reserved. Therefore strain Fds-1 is significant to deep biodesulfurization comparing the hydro-desulfurization of
diesel oil.
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