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ACTIVITY OF TRANSITION METAL SULFIDES SUPPORTED
ON ALUMINA, TITANIA AND ZIRCONIA IN PARALLEL
HYDRODESULFURIZATION OF 1-BENZOTHIOPHENE
AND HYDROGENATION OF 1-METHYL-CYCLOHEX-1-ENE

Lud&k Kaluza

Institute of Chemical Process Fundamentals of the ASCR, v. v. i.; Rozvojovd 135;
165 02 Prague 6 — Suchdol; Czech Republic s

Sulfided conventional transition metals Co, Ni, Mo, and W and noble metals Rh, Pd, Ir,
Pt, and Re deposited over conventional support gamma-ALO; (Sper = 262 apm._v. and
unconventional supports TiOa (anatase, Sper = 140 m’g™") and ZrO; (baddeleyite, Sper =
108 m’g™") were studied in parallel hydrodesulfurization of 1-benzothiophene (HDS)
and hydrogenation of 1-methyl-cyclohex-1-ene (0-HYD) at 360 °C and 1.6 MPa.
1-Methyl-cyclohex-1-ene transformation was found to lead eyclic olefins containing
also ethylcyclopentene and dimethyleyclopentene isomers. All volatile isomerization
products were isolated directly from diluted reaction mixture via combination of
chromatographic techniques including preparative gas chromatography, and were
undoubtedly assigned by NMR spectroscopy [1]. Nevertheless, during each catalytic
experiment, the model compound 1-methyl-1-cyclohex-1-enc yielded from more than
00% the mixture of the following four compounds: [-3- and 4-methyl-cylohex-1-enes
and methylcyclohexane, which were quantified. It was ascertained that the 1-methyl-
cyclohex-lene hydrogenation (0-HYD) that proceeded Logether with 1-benzothiophene
hydrodesulfurization (HDS) did not significantly afTecled the HDS activity ranking of
the studied transition metal sulfides supported on Al 03, TiO; and ZrO; which was
found before for the HDS reaction of 1-benzothiophene without 1-methyl-cyclohex-ene
[2]. Mo, W, Co, and Ni sulfided catalysts exhibited relatively low activity in both HDS
and o-HYD. For these sulfides, the TiOz and ZrOy support effect varied by the factor
0.4-9.3 and the 0-HYD decreased the HDS activity by the factor 0.4-0.8. In contract, the
supported sulfides of Rh, Re, Pd, Pt, and [r were highly active in HDS with low TiO2
and ZrO; support effect (Rh/Zr0O; being an exception) and o-HYD influenced the HDS
activity by the factor 0.6-1.6. Neverlheless, Rh, Re, and Pd sulfided species exhibited
relatively low activities in o-ITYD reaction while Ir and Pt species exhibited high
activities in o-HYD. The reference bimetnlllc CoMo and NiMo AlO; supported
catalysts exhibited desirable high HDS bu low 0-11YD activities [3].
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