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Construction of a residue hydrogenation catalyst based on multi-metal

system and study on hydrogenation reaction performance
LIU Wen-jie, SUI Bao-kuan, MU Fu-jun” , YUAN Sheng-hua, GENG Xin-guo
(Sinopec( Dalian) Research Institute of Petroleum and Petrochemicals Co., Ltd., Dalian 116045, China)

Abstract : Based on the same alumina support, three different active metal combinations of catalysts CAT-NW , CAT-
NMW ,and CAT-NM are prepared.The catalyst is characterized by nitrogen physical adsorption (BET) ,XRD,H,-TPR,
NH;-TPD, CO adsorption infrared, XPS, TEM and other analytical methods. The activity of catalyst is evaluated using
residual oil as feedstock.The resuls show that the binding energy between different active metal combinations and the
support does not change significantly.The dispersion of active metal nickel on the three catalysts is similar.The sulfided
active phase of catalyst CAT-NMW exhibits a relatively high ratio of length to number of stacking layers, demonstrating
high hydrodenitrogenation ( HDN) and Hydrogenation of residual carbon removal ( HDCCR) activities. The sulfided
active phase of catalyst CAT-NM shows a lower ratio of length to number of stacking layers and higher dispersion of the
active phase,resulting in higher hydrodesulfurization activity.
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