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Fig. 1 The formation profiles of m/z =43 fragment ion during Thiophene-TPH-MS
(I, Oxide precursors; II, Low-valence oxides; III, Sulfides. 1, 18% Mo0,/Al,0;; 2, 3.7% NiO/AL O, ;
3, 3.7% NiO-18% Mo0,/Al,0;)
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Fig. 2 The formation profiles of m/z =34 fragment ion during
Thiophene-TPH-MS
(1, 3.7% NiO-18% MoO,/Al, O, ;

2, sample 1 reduced by hydrogen at 500 °C for 1 h;

3, sample 1 sulfided at 400 °C for 1 h)
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Fig. 3 The intensity ratio of m/z =43 to m/z =41
fragment ion vs reaction
temperature during Thiophene-TPH-MS
(1, MoS,/ALOy; 2, NiS/ALO,;
3, Ni-MoS,/AlL,0;)
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Fig. 4 The formation patterns of m/z =56 fragment ion during
Benzene- and Cyclohexene-TPH
(1, Benzene-TPH; II, Cyclohexene-TPH. 1, MoS,/Al,0,;
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Fig. 5 The formation of m/z =34 fragment ion during TPR
(1, MoS,/AlLO,; 2, NiS/ALO,;
3, Ni-MoS,/Al0,)
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Investigation to the Effect of Nickel on Molybdenum-based
Catalyst using TP Technique

ZHU Quan-li
( Department of Chemistry, Hanshan Normal University, Chaozhou 521041, China)

Abstract: The unpromoted- and the nickel promoted-molybdenum-based catalysts were investigated using tempera-
ture-programmed technique. Temperature programmed hydrogenation( TPH) of thiophene, benzene, and cyclohex-
ene were carried out. In order to probe the surface properties of sulfided molybdenum-based catalyst, temperature-
programmed reduction (TPR) , temperature-programmed desorption ( TPD) and temperature programmed oxidation
(TPO) of sulfide catalyst, were conducted. The results showed that the added nickel adjusted Mo-S bond of sulfide
phase in catalyst, which led to the easy formation of the coordinatively unsaturated sites—active sites for hydrodes-
ulfurization ( HDS) , thus facilitated adsorption of substrates, followed by the successful reaction. Also the added
nickel weakened the binding force of H atoms stored in sulfide catalyst, which led to the easy formation of spillover
hydrogen. These promotions were confirmed by the hydrogenation of thiophene and cyclohexene.

Key words: TPH; TPO; HDS; molybdenum-based catalyst



