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INTRODUCTION

1, Conversion of alecohols over aluminaxz

The dehydration of alcchols to ether andjfor olefins

has been in%estigéted by many workers{1 %)

In the
dehydration over solid catalysts, ether formation takes
place at lower temperatures,while at higher temperatures
it proeeeds to olefin formation except in methanol:

The reaction takes place also in the liquid phase in

the presence of an aciﬁ sﬁch 28 sulphuric acid or phos-
phoric acid: The analogy between the reaction over
golid ecatalysts and thét in the liquid phase supgesis
that the deccmposition proceeds, vié a protonized
compound(5]: Algoxide groups can be cbser;ed by IR-

(6}

spectroscopy and the decomposition preceeds via

the alkoxide groups on the sﬁrfﬁce(3*4);

The heferogeneous alﬁmina catalvzed dehydration
of methancl has been known since the end of the
18 th century, Keéerthless, it is only recently that
efforts have been made to explain the elementary

progesses in heterogenecusly catalyzed eliminatiOns(ls)

.Ethénol decomposes over élimina above 120°C to
form  ginethyl ether and water but at higher tempera-

tures ethylene is also formed in addition to ether{?);
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vuR0S and 0NSHI(?) found that above 180°C, etbylene
and water the only decomposition products; When the
decomposition of ethanol was followed with time in

the circulating system, the evolution of dimethyl
ether showed the same behavior, but ethylene formation
was %ery slow at lower temperatures. In the initial
stage, the water produced was absorbed on the surfacé;
As ethancl in the vapor phase was consumed, the maxi-
mum point of ether formation appeared, while ethylene
continued to inecrease, The chemisorbed species of
ethanol were ethoxide groﬁp and hydrogen in the reac-
tion temperature range 120—18000, above 18006theaceﬁﬂ£ form
was also form was also formed on the surface (8).
Ethylene was alsc produced from the decompeosition

of diethyl ether.

EtQEt + H, 0

7
ETOH —_———3 Et O{ads} + H(ads,) |-||r1.{1)

02H4 + H20

Isopropanol decomposes over Xﬂalumina above 120°¢C
to form propylene and waterfT)_ The rate of propylene
formation was independent of the pressure of propanol,
and proceeded continucusly when propanol wés trapped

out of the circulating gas first at a similar rate, then
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slowing down és the alcohol adsorbed on alumina surface
decreased, thereky indicating that the rate of propylene
formaticon is determined by the decomposition of the

adsorbate on the surface,

By use of infrared spectriscopy, it was confirmed
that the spectrum of chemiscrbed isopropanﬁl was the
séme as thét of alﬁminium isopropoxide, thus isopropancl
chemisorbs on élumina with dissociation to an isopropo-
xide group and hydrogen {?). The decompositicon rate '
of propoxide groﬁp wés the same as that of eﬁolution
of propyvlene, The propexide group on the surface
ﬁehaved homogenously, énd the decomposition proceeded
down to zero co%erége according to first order decay;

The kinetic measurements indicated that water absorbed

behaves as an inhibitor for the r.ie::-,r::mposition{"?jI

-»C . H

i-pr0OH ——-> i -prd (ads.}+ H(ads}— sty

+ H20 %:....(2)

Generally, two competing mechanisms were suggested
for ether formation, namely:

(1) The Langmiur-Hinsheldwood mechanism:tg’lu)

The ether is formed from surface alkoxide groﬁps and

molecular adsorbed aleohol
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