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Effects of temperature on catalytic hydrodesulfurization(HDS) of
thiophene in the presence of quinoline were investigated in this study.
The experiments were carried out in a fixed-bed reactor at temperatures
of 240, 250 and 260°C and a pressure of 400 psig, on two commercial
catalysts consisting of CoMo/Al,0, and NiMo/Al,0,. Thiophene and quinoline
were chosen as model compounds which represent some of the less reactive
sulfur and nitrogen compounds, respectively. Feedstock was a solution
containing 3 wt% sulfur as thiophene and 0.5 wt% nitrogen as quinoline in
liquid carrier.

The results showed that thiophene HDS activities on both catalysts
were strongly dependent on operating temperature. CoMo/Al,O, catalyst
exhibited definitely higher catalytic activity than NiMo/Al,0, catalyst
for HDS of thiophene at lower temperature range(240-250°C), whereas at
higher temperature(260°C) thiophene HDS activities of both catalysts were
identical. Quinoline was doctored into the feedstock twice in each
experiment. Addition of quinoline even at low concentration to the
feedstock affected the HDS of thiophene. Thiophene HDS was inhibited by
quinoline at all temperatures due to competitive adsorption of quinoline
on active sites of catalyst. The quantity of quinoline which was adsorbed
on both catalysts surface was independent of temperature. During the first
quinoline doctoring period(48-72 hours) the quantity of quinoline which was
adsorbed on catalyst surface was higher than during the second quinoline
doctoring period(96-120 hours) because there was some quantity of quinoline
adsorbed on catalyst surface before the second quinoline doctoring. The
rates of catalyst deactivation of both catalysts by quinoline at all
temperatures were comparable, while after quinoline was removed from the
feedstock, the rates of the catalysts to recover their activity increased
sharply with increasing temperature for both catalysts. In addition, at
each temperature, the rates of the catalysts to recover their activity of
both catalysts were comparable.
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