ABSTRACT

The cabalytic conversion of ethanol to acetaldehyde in the
vapour phase over silver cabalyst has been studied in the tempera-
ture range 4740-56600 in a 25 mm i.d. pyrex glass differential bed

flow reactor &t a Tobtal pressure of one aim.

The catalyst used in this study has the following specl-

fications
Girade - Crystalline silvenr.
Make - M/s Engelhard Industries, UK.
Bulk demsity = - 4.69 g/ce.
Surface area - 0.171 mi*/g as per B.E.T. method.

L.6 x 10"2 Chl.

Aversge parbticle size

The investigation has been eérried oub in a range of conditions
where resistences due to pore diffusion and gas film diffusion are
negligible. The correction dues to homogeneous oxidation reaction
is not nscessary. Dehydrﬂgenatibn reaction over silver catalyst
is found toc be absent. The formetion of acetaldehyde, therefore,
takes place only due to catslytic oxidation over_silver catalyst.

The variables studied are as follows :

(i} partial pressure of alcohol values ranging from

0.234 atm. to 0.455 atm,



{i1i) partial pressure of oxygen values ranging from

0.175 atm. to 0.262 atm.
(iii) three bed temperatures ranging from 474°-5669C.

The activity of the catalyst has been tested time to time with very
1ittle £all in the value and hence no correction for the experimental

rate is necesgsary,

Forty eight mechanisms based on Langmuir-Hinshelwood-Hougen-
Watson models have been postulated and corresponding initial rate
expressions are enlisted. The mechanisms have been tested with
experimental data under conditions of constent oxygen partisl pre-
gsure/constant alcochol partial pressure. Mechanisms ylelding either
less than satisfactory data-fitting or negative adsorption coeffi-
cients have been rejected. The best data-fitting is noted at sll
conditions of temperatﬁres, partial pressures of alcohol and oxygsen,
with the mechanism where both the resistances - (1) adsorption of
molscular oxygen on.r cabtalyst and {(ii) surface reaction beitween
alechol in'vapour phase and oxygen in ads arbed state — are simul-
tameously controlling the overall rate., The recommended initial
rate equation for the sbove mechanism with irreversible adsorpticn

and surface reaction is as follows :
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The rate constants ks and ko have been svaluated by the method
of least squares, The experimental rate values have been compared

with the calculated ones and are presented in tabular form.



