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Preparation of nickel phosphide hydrodesulfurization catalysts with
low P/Ni ratio using B, 0, modified y-Al,O, as support
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HE Ming', WANG An-jie'
(1.School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China; 2.College of
Chemical Engineering and Materials Science, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: B, 0, is inserted into y-Al,0, by an incipient wetness impregnation method, which is used as a support to
prepare nickel phosphide catalysts through temperature-programmed reduction method using a nickel phosphate precursor
with a low P/Ni ratio (1. 2).The hydrodesulfurization performance of the catalyst is investigated.It is demonstrated that
B,0; may hinder the loss of phosphorus by inhibiting the reaction between phosphate precursors and y-Al,O;. The
minimum content of B,0; in y-Al, O, required for the preparation of Ni,P shall be between 10 wt% and 20 wt%.Ni,,P;
will be obtained if the content of B,0; is below 10 wt%. Addition of B,0, in 7y-Al,O, support can lift up the
hydrodesulfurization activity of the catalyst, but the activity will drop if the content of B,0; exceeds 10%.
Dibenzothiophene reacts on nickel phosphide catalyst mainly through direct desulfurization pathway,and the addition of
B, 0, favors the hydrogenation pathway.
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