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Introduction

In this paper the reaction of ethanol dehydrogenath ethyl acetate in one step, promoted by a
copper/copper chromite catalyst has been studiedorAmercial catalyst have, surprisingly,
shown high activity (about 65%) and selectivity¥®8n well defined condition of temperature
(220-240°C), pressure (20 bars) and residence i@ g h/mols) [1]. A discussion on the
reaction mechanism and kinetics will be the mainjett of this contribution.

Experimental

Several kinetic runs have been performed in alstsrsteel tubular packed bed reactor (i.d. 1.8
cm, length 30 cm) by changing the temperature énréinge 200-260°C and the pressure from
10 to 30 bars. We operated with different amountscatalysts, covering conditions
corresponding to both differential and integralctea At this purpose, the reactor was filled
with small spheres of glass, as inert material, 2gdof catalyst or alternatively the reactor was
completely filled with about 50 g of catalyst. Wxaenined, therefore, a large field of residence
times with the scope of an accurate kinetic analyBhe employed catalyst was a pre-reduced
commercial copper chromite catalyst (BASF Cu-1284pported on alumina and containing
BaCrQ, as promoter. The catalyst composition, provided Ilye supplier, is
CuCrQ/CuO/Cu/BaCr@Al O3 (45:1:13:11:30% b.w.). The catalyst was previossigmitted,

for 18 h, to a pretreatment with a flow stream gfN§ mixture (H/N,=6:94 mol/mol) 25
cn/min, at a temperature of 200°C, with the aim wuee completely the copper oxide on the
catalyst surface. After the pretreatment, the gatalvas heated to the desired reaction
temperature.The analyses of the reaction produats heen made by a gas-chromatograph by
both withdrawal online and by cooling and condegsiith liquid nitrogen all the reaction
products and un-reacted reagents. Ethanol waoftbtreactor with a mixture of,H6% in N,

as carrier gas. The presence gfiglimportant for obtaining high selectivities.

Results/Discussion

Copper is, normally, present in the catalysts casitjpm in the form of oxide and must be
reduced to metal to be active. For this reasothalproven catalysts have been submitted to the
already described pre-treatment with a flow stredydrogen mixed with nitrogen for about
18 hours at 200°C. This pre-treatment is very irtgrdrfor the catalysts performances and the
mentioned prolonged time is necessary for obtairire highest conversion and selectivity.
During the reduction copper oxide reduces to Cufiley copper chromite reduces, too to Cu®
that grows epitaxially [2] on the spinel surfacenile, H" formed during the copper chromite

reduction remains inserted into the spinel strectercupying old Ci sites for compensating
the negative charges of the crystal lattice [2]Table 1, are reported some preliminary most
significant results of conversion and selectivity.

Table 1. - Catalytic results over copper/copper chromiteediacatalyst. The dehydrogenation
reaction were conducted at different pressure @®ar), temperature (200-240°C) and at
different contact time.

Cat. WIF T P Feon F H2-60 N2 X Sacoet | SacH | Sothers
(@) | (ghmo™ | °C) | (atm) | (cm®min) | (cm®¥min) | (%) | (%) | (%) | (%)

50.70 97.4 220 10 0.5 25 51.11 96,1 2.9 10
50.70 97.4 220 20 0.5 25 548 98,9 0.8 0l3
50.70 97.4 240 20 0.5 25 61.p 98,5 0.9 0\6
50.70 325 220 20 1.5 25 47.p 96.9 1.9 1(2
2.07 3.9 220 10 0.5 25 25.9 67.p 26.3 6/0
2.07 3.9 220 20 0.5 25 25.8 79.p 16.8 3/9
2.07 3.9 240 20 0.5 25 3144 770 18.2 47
2.07 1.3 220 20 1.5 25 13.14 53p 40.4 6.0

For developing a kinetic model we considered thatragcredited mechanism reported in the

literature that is based on the following simptifieaction scheme [3].
+CH;CH,0H

H, -H2
I"

A B

Ie 4} +CH;CHO
CH;CH(OH)CH,CHO —> Others

Many other runs have been performed and interpnettdthe mentioned kinetic model. The
best values of selectivities have never obtainddréeand this open the possibility to simplify
the industrial process being not necessary a futlydrogenation step for eliminating by
products.We attribute the high selectivities obtained to plagticular structure assumed by this
commercial catalyst during the reduction with hyglno and to the local acid environment of
CWP obtained from copper chromite. Probably also tres@nce of AlO; as support and barium

chromite as promoter could contribute to the higlfgemance of the catalyst [4].
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