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Preparation of Ni,P/Hf hydrogenative ring opening catalysts using mixtures of

nickel nitrate and phosphorous acid as precursors
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Engineering and Materials Science, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: The precursors of Ni-P (y)/HB catalysts (y represents n (P)/n (Ni) ratio) were prepared by
impregnating mixtures of Ni(NO, ), and H;PO, with different n(P)/n(Ni) ratios over a HB zeolite.The Ni-P (y)/HB
catalysts were obtained by temperature-programmed reduction of these precursors. Their hydrogenative ring opening
performance was evaluated using decalin as model compound.The results demonstrated that the minimum n(P)/n(Ni)
ratio of the precursor required for the formation of phase-pure Ni,P supported on HB was between 0.6 and 0. 7.The
surfaces of the Ni-P(y)/Hp catalysts were rich in phosphorus,and the surface n(P)/n(Ni) ratios were hardly affected
by those of the precursors.The contents of Ni,P in the surface of Ni-P(0.9)/HB were the highest among the Ni-P(y)/
Hp catalysts studied, indicating that a moderate excess phosphorous favors the formation of Ni,P.The relative content of
Lewis acid sites increased after the loading of Ni,P on HB,and a balanced distribution of Bronsted and Lewis acid sites
was observed in the strong acid sites of Ni-P(0.9)/HB.Ni-P (0. 9)/HpB exhibited the highest activity and the optimal
product distribution among the Ni-P (y)/Hp catalysts, which make it a promising hydrogenative ring opening catalyst.
This indicates that a moderate excess of phosphorous plays a positive role in enhancing the ring opening performance of
Ni, P supported on HB.The superior ring opening performance of Ni-P(0.9)/HB can be attributed to its highest surface
Ni, P content and the balanced distribution of strong acid sites.

Key words: Nickel nitrate; phosphorous acid; Ni,P; HB; temperature-programmed reduction; decalin; hydrogenative
ring opening
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