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ABSTRACT

The vapor-phase alklation of benzene with each of ethylene and propylene was carried out
in a fixed-bed reactor by using two different macroreticular resin catalysts; Amberlyst 15
and Amberlyst XN-1010. The reaction rates were shown to be correlated by the Rideal
kinetics where the chemisorbed ethylene or propylene reacts with the absorbed benzene,
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and the activation encrgies of each alkylation were estimated. Water in the feed plays

the role of inhibitor to the reaction, and it has been confirmed that the rate of propylation

is faster than that of ethylation possibly due to the larger polarity of propylene and its

corresponding easiness of permeation into the resin particle.
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Fig. 1. Schematic diagram of fixed-bed reactor system
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Fig. 3. Kinetics of benzene ethylation catalyzed
by Amberlyst XN-1010. (No diluent was
used(P4 + Pg = 1) and the curves were
obtained from the best correlation of
equation (6))
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Nomenclature

£ Reaction rate constant(gmole/eq. min atm)
K Adsorption equilibrium constanst(atm-!)
P Partial pressure cutside resin(atm)

P Partial pressure inside resin(atm)

2131 S8 X203 X 2 S 19828 4

7 Reaction rate(gmole/eq. min)
04 Fration of active sites occupied by chemi-
sorbed A

Subscripts
A Olefin
B Benzene
R Alkyl benzene
W Water
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