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Ethylation of Phenol (I)

— Reaction between Phenol and Ethylene with 7-Alumina Catalyst —
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Abstract

A vapor-phase ethylation of phenol with ethylene was carried out in the presence
of 7-alumina catalyst at 280~400°C under atmospheric pressure. The products obtained
are o-, m- and p-ethylphenol, 2, 6-diethylphenol and a small amount of unidentified com-
pounds of which the major part is suggested to be diethylphenols. Among them, o-ethyl-
phenol is obtained in the largest yield. All products are formed from the beginning of
the reaction. The absence of phenetol in the products suggests that it is not involved
as an intermediate in the ethylation reaction. The conversion of phenol increases with
the rise in the temperature, molar ratio of the feed (ethylene/phenol) or the contact time
(W/F). The dependence of the initial reaction rate upon the molar ratio shows that the
surface reaction between phenol and ethylene both adsorbed on the catalyst is the rate-
determining step in the reaction.

Based on the results above, a reaction mechanism of selective ortho ethylation is

also discussed.
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Table 1. Isomerization of ethylphenols and ethylation of phenol

over 7-alumina catalyst at 310°C

Reaction Isomerization Ethylation?)

Reactant o-EP m-EP Pheneto!l Ethylene Ethanol

Carrier gas Ny N, Ny — N,

W/F, g-hr-mol-1 16.7 16.7 16.7 28.9 0.33

Conversion, % 66.6 12.0 100.0 53.5 50.6

Phenetol 0.0 0.0 ! — : 0.0 4.4

Phenol 17.0 5.4 : 24.4 ; — -

o-EP — 1.9 29.7 25.1 224

Yield, % m-EP 12.9 — 10.0 9.3 0.4

p-EP 5.9 0.0 7.0 7.6 0.2

2,6-DEP 8.4 0.0 11.9 3.5 15.7

unknowns 22.4 4.7 17.0 8.0 9.5
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