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Studies on Desulfurization of Crude Benzole (I)

Adsorption and Hydrogenolysis of Organic Sulfur Compounds in
Crude Benzole over Nickel Catalysts

Mitsuomi ITOH, Akio ISHIKAWA
and Takashige SATO

Abstract

The removal of sulfur, especially organic sulfur compounds, from crude benzole has
long been the subject of industrial research in relatively small scale commercial plants,
which can not afford the expenses of high pressure hydrodesulfurization.

In this report, as one of the studies on the atomospheric desulfurization, desulfuriza-
tion by means of adsorption and hydrogenolysis of organic sulfur compouds in commer-
cial benzole over nickel catalysts is described.

In order to produce an extra pure benzene from commercial benzole, it is necessary
that the organic sulfur content in the products should be lower than 1.0 ppm. As a first
step in the studies, a complete desulfurization was attempted and a search for optimum
conditions for atomospheric desulfurization of benzole over nickel catalst was instituted.

As the second step, the desulfurization ability of nickel to some sulfur compounds
(thiophene, carbon disulfide and ethylmercaptane) was studied kinetically.

From the experimental results, it was found that the desulfurization by nicke] cata-
lysts was very effective under the following conditions,

Reaction temperature: 100-200°C

Liquidphase space velocity of benzole: 1-5

Geseous space velocity of hydrogen (or Mixed gas with nitrogen); 10
Sulfur contents ef sample: 20-300 ppm (as thiophene)

Kinetic orders of reaction in this process were 0.76th and 1.02th for thiophene and
ethylmercaptan respoctively, and sulfurization activities of each reagents for nickel changed
in the order of C,H,SH>CS,>C,H,S and it seemed that the decomposition of thiophene
over the catalyst was the rate determining step.
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Fig. 1. Flow diagram of desulfurization reactor.
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