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Preparation of cobalt phosphides and cobalt phosphosulfides for
naphthalene hydrogenation and electrocatalytic hydrogen evolution reaction
ZHAO Feng, YU Zhi-qging, HUANG Wen-bin, LI Xiang "

(College of Chemical Engineering and Materials Science, Tianjin University of Science and Technology,

Tianjin 300457, China)

Abstract : Cobalt phosphides were prepared by temperature-programed reduction of cobalt phosphate precursors, and
sulfur was introduced to the cobalt phosphides by the sulfidation of these catalysts with dimethyl disulfide (DMDS) and
the reduction of mixtures of Na,P,S; and CoCl, - 6H,0. The results showed that the reduction of cobalt phosphate
precursors with P/Co molar ratios [n(P)/n(Co)] of 0.5 and 1.0 yielded Co,P and CoP, respectively. CoP was
+6H,0 with n(P)/n(Co) above 1.5.The sulfidation of the
cobalt phosphides with DMDS resulted in surface sulfidation, whereas the reduction of the mixtures of Na,P,S; and

obtained by reducing the mixture of Na,P,S; and CoCl,

CoCl, -6H,0 is likely to form phosphosulfide phases.Depending on the n(P)/n(Co) ratios of the precursors, the activity
of these catalysts in naphthalene hydrogenation and hydrogen evolution reaction (HER) decreased in the same order
1. 0>1. 6>0. 5.The hydrogenation and HER activities of Co,P were lower than those of CoP and mixtures of CoP and
Co,P.The cobalt phosphosulfide prepared by reduction of the mixture of Na,P,S; and CoCl, - 6H,0 with proper n(P)/
n(Co) ratio showed the highest performances in the two reactions.
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