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Assessment of the Activity of SO4%/NiAl.O4 Nanocatalyst Synthesized by
Combustion Method in the Esterification Reaction

A. Heydari, A. Ahmadpour, N. Saghatoleslami, H. Nayebzadeh, A. Azmoon
Department of Chemical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

ABSTRACT

Esterification is one of the most important processes in the refinery industry. The purpose of this study
was synthesis of nano-catalyst NiAl.O4 by combustion synthesis method with different ratios (1 and 1.5)
of urea. Then, sulfate groups were loaded to increase the activity of catalysts based on them. The
characteristics of synthesized catalysts were determined by XRD, BET, FESEM and FTIR analysis and
their activities were also evaluated in Oleic acid esterification reaction. The results showed that Nickel-
Alumina catalyst was prepared as appropriate catalyst synthesized at fuel ratio of 1.5. The synthesized

catalyst has a surface area 42 m?/g with an average pore diameter of 5.26 nm. In addition, XRD analysis
showed that the catalyst transformed completely to NiAl,O4 spinal phase by increase of the amount of fuel
at a ratio of 1.5, due to increase of the combustion temperature during the synthesis process. The amount
of Nickel and Alumina oxide crystals were extremely reduced. The yield of 96% was obtained by loading
10 ml of 1M sulfuric acid in the operation conditions of 120°C, catalyst to oleic acid ratio of 3wt%, molar
ratio of methanol to oleic acid of 9 and 4 h reaction time. The results showed that combustion method is a
suitable way for synthesis of spinal NiAl,O4 nano-catalysts with high activities.
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