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Ethylation of Phenol (II)

— Reaction between Phenol and Ethanol in the presence
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Abstract

A vapor phase ethylation of phenol with ethanol was carried out at 200~400°C in
the presence of 7-alumina catalyst under atmospheric pressure.

Ortho substituted products such as o-ethylphenol and 2, 6-diethylphenol were obtained
in a good yield below 280°C. However, ortho selectivity decreased above 310°C, as m-and
p-ethylphenol were formed.

At the initial period of the reaction, phenetol and 2, 6-diethylphenol were formed,
and phenetol decreased gradually in its yield with increase in reaction time (W/F). These
results indicate that this ethylation proceeds by a consecutive reaction mechanism in

which phenetol is an intermediate. Further details of the reaction scheme are discussed.
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Table 1. Abbreviations of products.

L7 Porduct Abbreviation
0-=F LT o b — A TEERRYE O AT W HE Phenetol Pne
TH oo tedDd, 0-AFAT =y —ABLINZL v — o-Ethylphenetol 0-EPne
AED I m< b IS AL 2FAT o ) — LD F R o-Ethylphenol o-EP
o o —— N m-Ethylphenol m-EP
&® ”ﬂ!iik L _bl AR E L 7 p-Ethylphenol P»-EP
RAZEWEIATRCHL IS LIE S D, v= 2, 6-Diethylphenol 2,6-DEP
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Fig. 2. Effect of reaction temperature.

Catalyst: 1.00 g, Molar ratio: 1.00, W/F:
10.5 g-hr/mol, O : Conversion of phenol,
: Yield of Pne, & : Yield of 0-EPne,
: Yield of 0-EP, []: Yield of m-EP,
: Yield of p-EP, v : Yield of 2,6-DEP,
: Yield of unidentified products’
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Table 2. Ethylation of phenol over 7-alumina catalyst.

Alkylating reagent* Ethanol®* Diethyl ether** Ethylene
Reaction temperature, °C 250 249 310
W/F, g-hr/mol 10.4 10.5 8.8
Conversion, % 52.5 19.0 26.2

Pne 19.6 6.5 0
0-EPne 25 0.2 0

, 0-EP 236 10.9 186
Yield, %

m- and p-EP 0 0.4 4.7

2,6-DEP 6.9 1.0 1.4

unknowns 0 0 1.5
* Molar ratio: 1.0 #%  Carrier gas: Nitrogen
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Fig. 4. Effect of reaction time (W/F).

Reac. temp.: 250°C, Molar ratio: 1.00, O:
Conversion of phenol, : Yield of Pne,
@ : Yield of 0-EPne, @: Yield of ¢-EP, < :
Yield of 2,6-DEP, X : Yield of unidentified
products.
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Table 3. Results of 2,6-diethylphenol formation.

Reactant Pne and Ethanol 0-EP and Ethanol
Reaction temperature, °C 281 279
W/F g-hr/mol 11.0 11.0
Molar ratio 1.0 1.0
Conversion 96.1 68.0

Pne — 0.2
0-EPne 24 25
Phenol 15.1 2.0
Yield, % o-EP 26.8 -
m- and p-EP trace* trace®
2,6-DEP 33.4 432
unknowns 18.5 20.1

Unseparable from large peak of 2,6-DEP.
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