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ABSTRACT
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Hydrogenation of aromatics compounds present in diesel fuel is gaining
more interest due to the more stringent environmental legislations at present and
future. The reduction of such compounds could result in increasing the Cetane
number, thus improving the fuel quality. There have been a number of research
works dealing with the liquid-phase kinetic studies of aromatics such as naphthalene,
tetralin, and toluene. However, little has been reported on the gas-phase kinetics,
which are needed for the design and optimization of conventional hydrogenation
reactors operating under gas-phase conditions. In this work tetralin, used as a
representative monoaromatic compound, was reacted with hydrogen in the
temperature range of 255-300 °c at a pressure of 300 psi over Ni/AMCh catalyst
prepared by the impregnation method in a packed bed reactor to investigate its kinetic
behavior. Based on a Langmuir-Hinshelwood mechanism, the experimental results
were empirically scrutinized in which three simultaneous reactions were considered:
(i) hydrogenation of tetralin to c/T-decalin, (i) hydrogenation of tetralin to trans-
decalin, and (iii) reversible isomerization of cis- to trans-decalin. The tetralin
conversion decreased with increasing temperature. Typical kinetic parameters, such
as reaction order, activation energy, were determined to obtain rate expressions.
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