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Studies on Molybdenum Desulfurization Catalysts (Part2)
Hydrodesulfurization of Thiophene over
Supported Molybdenum Catalysts

Masatoshi Sucioka, Yuji YosHII and Kazuo AOMURA
(Received December 27, 1982)

Abstract

The hydrodesulfurization of thiophene over molybdenum catalysts supported on
various carriers was carried out by use of the pulse microcatalytic reactor. The order
of the catalytic activity of supported molybdenum catalysts was as follows;
Mo00O;-Si0;°Al,0; > MoO;~-y < Al,0; > Mo00;-5i0; > M0oO;-a - Al,0;, M0oO,;-MgO >
Mo0O;-Zn0O > MoO,-kieselgel

The molybdenum catalysts supported on acidic carriers such as silica~alumina and
gamma-alumina showed a remarkable high catalytic activity. MoQO;-Si0,-Al,0; and
MoQO;~y+Al,O; were poisoned by the treatment with pyridine and alkaline aquous solu-
tion.

It was concluded that the acid site of the supported molybdenum catalysts plays
an important role for the hydrodesulfurization of thiophene.
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Fig. 1 Catalytic activities of supported moly-
bdenum catalysts for the hydrodesulfuriza-
tion of thiophene at 400°C.
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Fig. 2 Catalytic activities of supported moly-

bdenum catalysts for the hydrodesulfuriza-
tion of thiophene at 400C.

Table 1 Catalytic activities of molybdenum catalysts
loaded on various supports for the
hydrodesulfurization of thiophene,

Catalysts* Initial Steady
conversion(%) conversion{%)
MoOs Si0;- Al Ox 100 50
MoOga- Al, Oy 30 5
MoOs7- Al Os 80 50
MoO; SiO; 50 3
MoOs MgO 35 25
MoOs- ZnO 25 10
MoOQs Kieselgel Trace Trace

# Mo contents are 25wt%.
Experimental conditions;
Catalyst weight: 0,30g
Reaction temperature . 400C
All catalysts were reduced with hydrogen at 450C for 4hours.
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Fig. 3 Relationship between moly-
bdenum content and con-
version of thiophene on
Mo0O;-Si0,+«Al,0; catalyst at
400°C.
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Fig. 4 Relationship between moly-

bdenum content and con-
version of thiophene on
MoO;-y+«Al,0; catalyst at
400°C.
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Fig. 5 Effect of pyridine poisoning on the cat-
alytic activity of MoQ0;-Si0,+AL0; in
the hydrodesulfurization of thiophene at

400C.
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Fig. 6 Effect of alkali poisoning on the cat-
alytic activity of MoO;-Al,0; in the
hydrodesulfurization of thiophene at
360°C.

Numerical values in figure represent the
amount of alkali poisoning.
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Table 2 Relationship between the amount of alkali poisoning of MoOs Al,Os
catalyst and the apparent first order rate constant.

Catalytic activity k (ml/g-min)X107*

Amount of alkali

poisoning( gko geat) Initial Activity Steady activity
1 n ca
340C 360C 380C | 340C 360°C 380C
0 1.040 1.126 1.789 | 0.712 0.836 1.126
0.356X107° 0.850 0.884 1.416 | 0.491 0.608 0.881
0.892X107* 0.480 0.594  0.615 | 0.328  0.415 0.478
1.780%x107* 0.238 0.380  0.549 | 0.228  0.221 0.380
3.560X 107 0.073  0.173 — | 0.055 0.159 —
B 7 iR, 3.0
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h BB oEdib=ar ¥ -l e Fig. 7 Arrhenius plots on Mo0O;-Al,O0; and
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Table 3 Frequency factor of alkali poisoned MoOs Al Qs
catalyst in the hydrodesulfurization of thiophene.

Amount of alkali
poisoning (gKow geat) 0  0.356 0.892 1.780 3.560
X 107

anx107* 9.79  7.45 4,27 270 2.06
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Fig. 10 Relationship between the amount of alkali
poisoning ¢ and the specific activity k/k.
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