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Abstract

Fossil fuels such as coal and crude oil contain various organic sulfur compounds.
Combustion of these fuels emit sulfur oxides which are considered as msjor air
pollutants causing acid rain problem. Among various organic sulfur compounds,
aromatic sulfur compounds of thiophenes which constitute major sulfur fractions of
heavy oils are not easily removed by hydrodesulfurization. Many peroxidase and
hemoproteins are known to oxidize dibenzothiophene (DBT) to
dibenzothiophene-sulfoxide(DBT -sulfoxide) then dibenzothiophene-sulfone
(DBT-sulfone). The oxidation of DBT by the immobilized hemoproteins in
n-octane was increased significantly when the hemoproteins were deposited on
celites of the particle size between 0.75 - 1.0 mm and a conventional substrates,
such as t-butyl hydroperoxide and cumene hydroperoxide. In anhydrous organic
solvents with log P values larger than 4.0 DBT was completely oxidized by

cumene hydroperoxide catalyzed by cytochrome ¢ deposited on celites.
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Fig.l1 Schematic representation of mechanism of hemoglobin
catalased oxidation of dibenzothiophene by hvdrogen peroxide.
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Table. 1 Removal percent of DBT oxidation in n-octane by immobilized

hemoglobin on several supports.

e hydrogen cumene t-butyl
g8 A A . _ ‘
peroxide hvdroperoxide | hydroperoxide
glass beads (150-212/m) 0 0 0
silanized glass beads(150-212/m) 0 0 0
celite (4" rod) 0 329 29.1
celite (1.7-2.0mm. 12-10mesh) 8.9 43.0 38.6
celite (0.75-1.0mm, 25-18mesh) 16.5 57.0 49.4
celite (0.125-0.25mn. 120-60mesh) 12.0 53.2 44.9
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Fig. 2 Oxidation of dibenzothiophene by cumene
hydroperoxide catalyzed by immobilized
Fig. 1 Typical chromatogram for cytochrome c¢ (@) or cytochrome c¢ powder (O)
oxidation products of dibenzothiophene by in various anhydrous organic solvents.
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