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ABSTRACT

The ability of the immobilized spores of Aspergillus flavus cultured in increasing concentrations of sodium
metabi sul phite to remove sulphur from crude oil was investigated. When 50g of immobilized spores of A. flavus was
added to 100ml of crude oil sample for one, two, three and seven days, the amount of sulphur removed were 27.2%,
45.2%, 90.4% and 91.7% respectively. When 50g of immobilized spores of A. flavus was introduced into 100ml of
crude oil for seven days at 35°C, 40°C and 45°C, the amount of sulphur removed were 63.2%, 55.3% and 10.5%
respectively. Lastly, when 10g, 50g and 100g of immobilized spores of A. flavus were added to 100ml of crude oil
for seven days, the amount of sulphur removed were 49.6%, 94.7% and 53.9% respectively. Hence, A. flavus can be
used to reduce sulphur contentsin crude oil to a minimal level.
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INTRODUCTION

Crude oil is a complex mixture of a large numberoofanic compounds including sulphur compounds. tMos
products of crude oil contain sulphur, especiatly tow grade petroleum fuel. When they are buhwy tproduce
sulphur dioxide (Sarojini, 2005). The total sulptwantent of crude oil varies from reservoir to res@. Sulphur
compounds form the largest group of non-hydrocadmmpounds and are by far the most important apéresive
for the refiner to deal with (Maurice, 2003). Sulphin crude oil plays a critical role in atmosplegpiollution as it
occurs in the form of acidic gases such as sulglaxide which may be harmful to health (Ukoli, 2008arojini,
2005).

Environmental pollution and acid rain caused byr#lease of sulphur dioxide on combustion of sutgfantaining
fossil fuels has brought about regulations for pian of low sulphur in fuels. The level of sulphn fuels is
regulated to reduce sulphur related air pollutiba.meet these regulations, sulphur must be reméneed fuels
during refining process. Organic sulphur in cruddsoremoved by refineries using hydrodesulphui@ma— HDS
(Atlas, 1981; Grossman, 2005; Shiffeetal., 2000).

The fact that Hydrodesulphurization can only remdive bulk of inorganic sulphur and simple organidpbur
(Furaya.et al., 2001; Kabeet al., 1992) but inadequate to produce low sulphursfaele to the fact that the complex
polycyclic sulphur compound present in petroleurd aoal is not removed by the process (HDS) accdiantthe
introduction of microbial desulphurization. Micrabidesulphurization is a process where sulphurestirdf crude
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oil is exposed to microorganisms that can spedifidareak carbon sulphur bond, thereby releasinghsu in a
water soluble, organic form (Folsoehal., 1999; Galapheet al., 1993). Actions of microorganisms on crude oil
component transform contaminants into non-toxic poumds (Leahy and Colwell, 1990). Various compaoserfit
crude oil can be used as a source of carbon andyebg microorganisms

Rhodococcus sp. and Arthrobacter sulphureus are bacteria used in desulphurization of fossil flumi et al.,

1994). They are isolated from oil contaminated gidoil. They are used for reducing the sulphutetrof diesel
samples, thereby indicating their potential for asebiocatalysts in desulphurization of fossil u@labanaet al,

2005). Immobilization method is used to entrap gheres of fungi so that it can be used for biogdawization.
Immobilization makes organisms remain in their amsesuspension.

MATERIALS AND METHODS

The experiment was carried out in the LaboratoryPafe and Applied Biology, Ladoke Akintola Univeysbf
Technology (LAUTECH), Ogbomoso, Oyo State, Nige@aude oil was collected from an oil producing cemp
(Shell Petroleum Company, Warri, Delta State, N&efThe material comprises oily wastes such ds ariting,
tank bottom sludge and pure crude oil.

Training of Organisms: The organism used for this research work was datesofA. flavus. The organism was
originally isolated from an oil contaminated envingent. To trairA. flavus, minimal salt broth was prepared by
weighing 2.0g NEHNO;, 1.5 KHPQ,, 0.5g KCI, 1.5% glucose, 0.05g yeast extracts t®O0mI distil water.
Sodium metabisulphite (MN8,0s) was added at different concentrations of 1g/ll, Fg/l, 10g/l and 159/l so that it
can act as surrogate of the sulphur substancesitte-®il. The broth was poured into bottles andilszed in an
autoclave.

The organism was cultured in the minimal salt breith the increasing concentration of sodium metalphite
being the source of energy and sulphur. The culvae incubated at room temperature for 72 hourswibig
spores ofA. flavus were harvested and grinded to form a uniform susipan

Spores Immobilization: The spores of. flavus was immobilized by mixing 80g of the harvested sgoin 1%
(w/v) sterile alginate solution and then gelledbititeads by dropping the suspension into a coldliftegCaCh
solution.

Procedure for Sulphur Removal

The immobilized spore oA. flavus was used to desulphurize crude oil under threalitions. These include
different time duration, temperature and differemhcentration of immobilized spores. The desul@adicrude oil
was subjected to ultra violet visible spectrophattin analysis.

Quantification of Sulphur: Biodesulphurized crude oil sample (2ml) was weighmed conical flask and added to
10ml of concentrated HCI contained in Kjedah digesflask. Distilled water (20ml) was then addetieTcontents
was well shaken to hydrolyse and then allowed &y §r 3 hours. The content was filtered with NgVhatman
filter paper. The filtrate was kept for analysihe€Tfiltrate (5ml) was poured into a test tube. idést water (15ml)
and 2ml of conditioning reagent were then addec fBist tube was covered and allowed to stand ferfaurs. A
Spatula full of BaGlwas then added. The turbidity was read with wliotet visible spectrophotometer.

RESULTS

Sodium metabisulphite “trainedr. flavus was used to desulphurize crude oil under thrdereéifit conditions. These
include different time durations, temperatures emricentrations of immobilized spores.

Table 1 shows the effect of different time durat@nsulphur removal from crude oil usiAgflavus. When 100mi
of crude oil sample was treated with 50g of the whitized spores of. flavus for one and two days, the amount of
sulphur removed were 27.2% and 45.2% respectiviedplé 1). When the experiment was run for three sewkn
days, the amount of sulphur removed were 90.4% %nd% respectively (Table 1). These two values show
significant difference from each other but sigrafitly different from the values obtained for cohtamd time
durations (pr < 0.0001).

Table 2 shows the effect of different temperatunesulphur removal from crude oil usidgflavus. When 509 of
immobilized spores oA. flavus was introduced into the crude oil for 3 days &C3&nd 46C, the amount of sulphur
removed were 63.2% and 55.3% respectively (Tabl@® difference between the two values is insigaift (pr <

401
Pelagia Research Library



Adegunlola, G. Aet al Euro. J. Exp. Bio., 2012, 2 (2):400-403

0.0001). At 48C, the sulphur level in the crude oil was reducgdl16.53% (Table 2). There is a significant
difference between the two values obtained &C4and 45C (Pr<0.0001). The values obtained from the three
different temperatures are significantly differénam the control value (Pr<0.0001).

Table 3 reveals the effect of different amountrafmobilized spores of. flavus on sulphur removal. When the
crude oil sample was treated with 10g and 50g ahafilized spores of A. flavus for three days, tiheoant of
sulphur removed were 49.6% and 94.7% respectivEple 3). The statistical analysis of the resulieves a
significant difference between the two values atsédi (Pr<0.0005).

TABLE 1: Effect of different time duration on sulphur removal in crude oil usingA. Flavus

Duration of Weight of Absorbance % Sulphur
Experiment (Day)| Spores (g) Value removed
1 50 0.190 27.2
2 50 0.185 45.2
3 50 0.159 90.4
7 50 0.137 91.7

TABLE 2: Effect of different temperature on sulphur removal in crude oil usingA. Flavus

5 Weight of Absorbance % Sulphur
Temperature’C) Spores (9) Value removed
35 50 0.160 53.2
40 50 0.162 55.3
45 50 1.819 10.5

TABLE 3: Effect of different amount of immobilized spores on sulphur removal in crude oil usin@A. Flavus

Weight Duration of Absorbance| % Sulphur
of Spores Experiment (Day) Value removed
10 3 0.172 49.6
50 3 0.130 94.7
100 3 0.165 53.9

DISCUSSION

In this research work, the spores Adpergillus flavus was entrapped using sodium alginate. This was done
immobilize the spores of. flavus. The immobilized spores oA. flavus was used for the biodesulphurization
process. The entrapment of spores in alginate uselis work is preferable and better than othetragpment
methods such as adoption used in bindisgherichia coli spores on to an ion exchange resin. This is dtieetéact
that the entrapment method operates under a milditton and also because of the simplicity of thecedure used.

When 50g of immobilized spores Af flavus was used to treat 100ml of crude oil sample foe¢hdays and seven
days, the amount of sulphur removed were 90.4%04ntPb respectively (Table 1). It took longer tinmmpared to
the time taken byJycobacterium phlei WU-F1, an organism that degraded 0.81mM Dibenzothiophkaeb¢de
and Gibson, 1977) just within 90 minutes. Alsotheo report by Changt al, (1998) showed that diesel oil was
desulphurized in 48 hours usihgrcadia sp. strain CYKS2.

In this research work, another parameter determigeithe ability ofA. flavus to biodesulphurize crude oil at
different temperatures. Previous work on biodesuliziation was achieved at temperature as high &8 &6ing
thermophilic bacteria such &%/cobacterium phlel WU-F1 andMycobacterium phlei WU-0103 (Furayaet al, 2001).
In this studyA. flavus was able to biodesulphurize crude oil ai@5wWhen 50g of immobilizerd spores Afflavus
was used to treat 100ml of crude oil afG5the amount of sulphur removed was 63.2% (Tahl©RIfield et al,
(1997) reported that at mild temperature ofG5elemental removal seems probable because atrHigimperature,
enzymatic activity and catalytic property of thgamism can be disrupted. In this research work ntamperature
was increased to 40 and 45C, A. flavuswas able to reduce the sulphur level of the 0i65y8% and 10.5% (Table
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2) respectively. It can be deduced from this rethdt the higher the temperature, the lower thewarhof sulphur
removed.

Grossmaret al, (2001) reported that desulphurization usRigpdococcus sp. strain ECRD-1 reduced the sulphur
content of the oil by 30%. In this research workew 50g and 100g immobilized sporesAdfavus were used to
treat 100ml of crude oil, the amounts of sulphunoged were 94.7% and 54.0% respectively (TableTBese

amounts of sulphur removed from crude oil are ligmpared to the total sulphur contents removedhéndil as

reported by Grossmaat al, (2001).

This research work demonstrates contribution toAkedge by revealing the ability &€ flavus as a biological agent
for the removal of sulphur from crude oil. It relexh the use of immobilization technology in trapgpin
microorganisms yet maintaining their catalytic pedpes without any cell washed out.
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