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INTRODUCTION

Sulfur oxide (SOx) emission through fossil fuel combustion processes a major environmental problem because these oxides are a major cause of acid rain. As environmental regulation become even more stringent and availability of low-sulfur fuels decreases, efficient techniques for desulfurization of the petroleum products are required. To reduce the sulfur content in the petroleum the biodesulfurization(BDS) process has used.

For an efficient operation in biodesulfurization of petroleum and fuels, this study was made use of surfactant. Surface active agents or surfactants can be defined as compounds having a nature to gather around the interface between two different materials altering the properties of the interface remarkably. 

Surfactants branched from ionic surfactants and nonionic surfactants.  Because Non ionic surfactant characterize no toxicity, this study was used nonionic surfactants. Non-ionic surfactant of using this experiment was SPAN 20. SPAN 20 that will be mixed well with water or oil has fusile better than other non-ionic surfactants. And SPAN 20 is not toxic therefore microorganism can act very well.
EXPERIMENTAL

Hexadecane was purchased from TCI co.(Tokyo Kasei Organic Chemicals). debenzothiophene (DBT) was supplied by Aldrich co. sorbitan monolaurate (SPAN 20) was purchased from Aldrich co. basic salt medium (BSM), for the cultivation of Rhodococcus sp. Strain IGTS8 (ATCC 53968) under sulfur deficient-conditions, were consisted of four groups. : the first group {glucose ; 15g/L+glycerol ;24g/L} and the second group {KH2PO4 ;7.32g/L +Na2HPO4 ;16.71g/L} and the third group {NH4Cl ;12g/L} and the fourth group {MgCl2•6H2O ;12g/L+ CaCl2•2H2O ;0.006g/L+FeCl2•6H2O ;0.006g/L +MnCl2•4H2O ;0.024g/L}.

This system was consisted of hexadecane, containing 1000ppm DBT, plus micelle solution. O/W (Hexadecane/water(BSM)) emulsion was prepared at the volume ratio 3:7, 5:5, 7:3. First of all Initial Ph was fixed Ph 6-6.5 because the maximum specific growth rate was obtained at an initial ph of 6.5.   

SPAN 20 surfactant and a variation of Ph were tested for their effect on biodesulfurisation. The emulsion, in sterilized 300ml Erlenmeyer flask, was incubated for 96hr at 28℃ on a shaker 280 rpm.

The samples were extracted every 12hr and measured Ph every 6hr.

DBT data and 2HBP (2-Hydroxybiphenyl) data were analyzed by HPLC.

The HPLC of using this experiment was composed with ( Bondapak C18 steel column(3.9mm ( 150, waters), photodiode array detector to fix 254nm (waters 996), auto sampler(waters 717)  

RESULTS AND DISCUSSION

SPAN 20 surfactant was used to attempt to enhance the desulfurization activity. But FIG. 1-2 show that experimental data was unexpected result. The efficiency of desulfurization surfactant 0% was an outstanding more than surfactant 0.07, 0.17, 0.23, 0.33%.

Generally speaking, the emulsion is the smaller the range of size, the more stable. 
In fact FIG. 3-4 The data of surfactant’s concentration on 0.33% was worthy of notice. The reason why it was noticeable was because surfactant’s concentration on 0.33% was the most excellent stability more than the others. 

That is to say drop size of surfactant’s concentration on 0.33% was the smaller than the others. Judging from this point of view, the drop size was much large, the desulfurization was still more superior.

Above all the biodesulfurization was the best important parameter Ph because a microorganism was sensitive about Ph.

A microorganism of using this study was Rhodococcus sp. Strain IGTS8(ATTC53968). Rhdococcus was previously isolated because of its ability to use coal as a source of sulfur for growth. The organism is capable of using a variety of organ sulfur compounds, including DBT, as sources of sulfur but not as carbon sources.

A maximum specific growth rate of Rhodococcus sp. Strain IGTS8 (ATTC53968) was obtained under fermentation conditions of 28℃, initial Ph 6.5, shaking rate 84spm and inoculum’s concentration 8 vol.%.
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                FIG 1-2 pH 조절 없이 실험한 탈황 data                                     

[image: image3.wmf]FIG. 2 HBP

hr

0

20

40

60

80

100

120

mM

0

1

2

0%

0.1%

0.25%

0.35%

0.5%

[image: image4.wmf]FIG. 3 Ph 조절된 DBT(every 6)�

hr

0

20

40

60

80

100

120

mM

3

4

5

6

surf.0%

surf. 0.07%

surf. 0.17%

surf. 0.23%

surf. 0.33%

                                        
FIG 3-4 각각 6시간 12시간단위로 ph6-6.5로 적정 된 data
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