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Supported Metal Catalysts
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Abstract

Hydrocracking of thiophene over supported metal catalysts was investigated in order to
clarify the nature of the effective active sites on the catalyst surface for this reaction.

The catalysts having the highest activity for this reaction were metal catalysts, which are
capable of adsorbing hydrogen, supported on the acidic carriers such as silicaralumina and
r-alumina. Especially, Ni-silicacalumina and Mo-r-alumina catalysts showed higher activity
when an optimum amount of metal was supported on acidlc carriers.

On the other hand, the catalytic activity of Ni-silicasalumina catalyst for both of the
thiophene hydrocracking and cumene cracking decreased when the acid sites on the catalyst
surface were poisoned by treatment with KOH solution.

From these results, it was concluded that one of the active sites of the metal catalysts
supported on the acidic carriers for the thiophene hydrocracking is the acid sites of the
catalyst surface.
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Table 1. Catalytic activities of the supported metal catalysts in the thiophene

hydrocracking at 400°C.
carrier gas (H,) flow rate=30 m//min. thiophene injection=2 /.

o initial steady
catalyst :{f;ﬁ ol?titc?l Sj;? éf;it (&) conver?io/(:? convers(i%n)
Ni-SA 8.0 0.35 100 30
Ni-SiO, 8.0 0.23 71 5
Ni-a-AlO, 8.0 0.41 10 0

I¥ 4 Nir-ALO, 8.0 0.44 0 0
Ni-MgO 8.0 0.19 0 0
Ni-ZnO 8.0 0.40 45 4
Ni-kieselgel 8.0 0.15 10 0
Ni-SA 25.0 0.30 100 53
Mo-SA 25.0 0.30 97 50
Cu-SA 25.0 0.30 64 4
Ag-SA 25.0 0.30 30 5
Co-SA 25.0 0.30 14 6

11/ Cr-SA 25.0 0.30 5 4
V-SA 25.0 0.30 6 6
W-.SA 25.0 0.30 0 0
Zn-SA 25.0 0.30 0 0
ALSA 25,0 0.30 0 0
Fe-SA 25,0 0.30 0 0
Mo-SA 25.0 0.30 100 50
Mo-a» Al,O, 25.0 0.30 30 5
Mo+ ALO, 25.0 0.30 80 50

111/ Mo-SiO, 25.0 0.30 50 3
Mo-MgO 25.0 0.30 50 25
Mo-ZnO 25.0 0.30 25 10
Mo-kieselgel 25.0 0.30 0 0

* Calcined at 800°C for 5 hours.
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Fig. 3 Relationship between molybdenum content Fig. 4 Relationship between molybdenum content
and conversion in the thiophene hydro- and conversion in the thiophene hydro-
cracking on Mo-SA catalyst at 400°C. cracking on Mo-r-Al,O, catalyst at 400°C.
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Fig. 7 Relationship between the pulse number and
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the alkali poisoned Ni-SA catalysts at 400°C.
Numerical values in figure show the amounts
of alkali poisoning.
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Tig. 8 Effects of the amounts of alkali poisoning on
the catalystic activities for various kinds of
catalytic reactions over Ni-SA catalyst.

(1) Thiophene hydrocracking at 400°C.

(2) Cumene cracking at 400°C in a helium
stream.

(3) Benzene hydrogenation at 200°C.
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