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Impact of Al on catalytic performance of Ni/MCM-41 in hydrogenation of
N-ethylcarbazole
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Abstract: Al is added into MCM-41 by using a post-grafting method. Furthermore , Ni/MCM-41 catalyst and Al-
containing MCM-41 supported Ni catalysts ,namely Ni/Al -MCM-41,where x represents the value of n(Si) :n( Al) ratio,
are prepared via an incipient wetness impregnation method.The impact of Al on the catalytic performance of Ni/MCM-41
in the hydrogenation of N-ethylcarbazole ( NEC) is investigated through combining with various characterization
techniques.It is demonstrated that the addition of Al generates acid sites in MCM-41,which are mainly Lewis acid sites.
The number of acid sites of Al-containing MCM-41 supports increases with the increasing content of Al.The results from
X-ray photoelectron spectroscopy analysis show that the concentrations and electron densities of the reduced Ni species on
the surface of Ni/Al -MCM-41 catalysts are higher than those on the surface of Ni/MCM-41.H, uptakes of Ni/Al -MCM-
41 catalysts declines drastically with the increasing content of Al.The activity of Ni/Al /MCM-41 in NEC hydrogenation
decreases significantly after the addition of Al,which is not likely due to the structure and acid properties of the support.
The changes in the surface properties of Ni catalysts as well as the decreases in their H, uptakes and NEC hydrogenation
activities may be caused by the strong metal-support interaction between Al and Ni.
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