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Catalytic performances of transition-metal phosphosulfides in hydrotreating and

hydrogen evolution reactions
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(1.College of Chemical Engineering and Materials Science, Tianjin University of Science and Technology ,
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Abstract : The phosphosulfide phases of Co,P,MoP ,and WP are prepared via temperature-programmed reduction by
using the corresponding transition metals phosphate as precursors and thiourea as solid sulfiding agent. Both the
crystallinities and particle sizes of the catalysts prepared by adding thiourea decrease.In the catalytic hydrogen evolution
reaction (HER) under acidic conditions, the activities of the phosphosulfide catalysts firstly increases and then decreases
with the increasing content of thiourea in the phosphate precursors.The optimal content of thiourea in the precursors of
Co,P, MoP, and WP for the preparation of phosphosulfides are 26% ,33% , and 33%, respectively. MoP phosphides
exhibits the biggest activity in the hydrogen evolution reaction, the hydrogenation of heterocyclic nitrogen-containing
compounds ,and the hydrodesulfurization of dibenzothiophene, followed by WP phosphides and then Co,P phosphides,
suggesting a correlation among these reactions.
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