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Abstract— Simultaneous catalytic hydrodesulfurization (HDS) of thiophene and hydrodenitrogenation (HDN) of
pyridine were studied over sulfided CoMo/”-Al;03 and NiMo/7-Al,0, catalysts and this study was carried over the
range from 423 K to 723 K, from 10 x 105 Pa to 50 x 105 Pa and from 0.015 g-cat.hr/mHeed to 0.03 g-cat.hr/m/-feed of
temperature, pressure and contact time, respectively. Pyridine HDN was more difficult than thiophene HDS and
thiophene HDS was inhibited by the presence of pyridine at all temperatures and pressures studied. But thiophene had
a dual effect on HDN. At low temperatures pyridine HDN was inhibited by the presence of thiophene, but at high
temperatures it was enhanced by the thiophene. The formation of piperidine was greatly decreased with the addition of
thiophene at all temperatures and pressures. CoMO/7-Al;03 showed better activity than NiMo/7-Al;0;3 for the pure
thiophene HDS but NiMO/7-Al;03 showed greater activity than CoMo/7-Al;0j for pure pyridine as well as that of mix-
ed feed of thiophene and pyridine.
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Table 1. Physical properties of catalysts

Item 7-Al,05 CoMo/Y-Al,O3 NiMo/Y-Al,04
Co304(wt%) -~ 5.6 —

NiO (wt%) - — 3.5
MoO3 (wt%) - 14.4 16.5

Surface area 211 163 158
(m?/g)

Pore volume 0.8917 0.6732 0.6570
(cm3g)

Porosity 0.605 0.58 0.53

Bulk density 0.68 0.74 0.76
(g/cm3)
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NOMENCLATURE

k : rate constant, gmol/gcat.hr
K : adsorption equilibrium constant, Pa™
LHSV : liquid hourly space velocity, m/ feel/gcat-hr
P . total pressure, Pa
P; . partial pressure of ith species, Pa
Y . reaction rate of ith species, gmol/gcat.hr
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