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ABSTRACT
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Ethylene hydrogenation and acetylene hydrogenation were studied
on a Pd-Ag/Al2) 3 commercial catalyst. The steady state kinetic experiments

were conducted in a differential flow-through reactor at 18 kg/emz2 (255 psi).
For ethylene hydrogenation, the kinetic orders were found to be -0.98 for
ethylene and 1.60 for hydrogen. The apparent activation energy for ethylene
hydrogenation was 38 kl/imol with 5-30 mole % ethylene and 2-5 mole %

hydrogen in the temperature range of 60-90 °c. For acetylene hydrogenation,
the acetylene order was found to be -0.65 and the hydrogen order was 1.15.
The apparent activation energy was 40 kJ/mol with 0.6-2.0 mol % acetylene

and 1-4 % mol H2in the temperature range of 70-100 °c. The negative order
of ethylene and acetylene indicate the competitive adsorption with hydrogen.

It was found that the degree of deactivation decreased with
increasing hydrogen concentration and decreasing ethylene concentration but
was independent of acetylene concentration, which may be due to small range
of acetylene concentration used. In addition, the degree of deactivation
decreased with increasing temperature which is benificial for the operation of
the catalyst. However, the selectivity toward ethylene is of concern since



operating at high temperature causes the selectivity toward ethylene to
decrease.
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