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In this work, an experimental study of the deactivation and regarding a possible regeneration procedure
in the ETP-reaction using Ni/AIMCM-41 (Si/Al = 60) was carried out. ETP experiments at different temper
atures and long time on-stream were carried out. Characterization of the catalyst after experiments wa:
performed using powder-XRD, N,-physisorption, NH;-TPD, TPO and TEM. At 250 and 350 °C the catalys
did not suffer significant deactivation after 107 h on-stream. Nevertheless, the yield of propene was low. /
severe deactivation of the catalyst was observed at 450 °C where propene was the main reaction product
Regeneration of the catalyst after 30 h on-stream at temperatures lower than 350°C could be performec
using a mixture of 5 vol.% oxygen in N,. The regeneration of the catalyst was not possible after 301
on-stream at 450 °C. Filamentous carbon and Ni reduction are considered responsible of the deactivatior
of the catalyst at 450°C. The analysis of the obtained results suggests that a conjunct polymerizatior
process takes place and is the precursor of the reaction products and the carbon species. However, :
detailed study of the mechanism of the ETP-reaction should be done for a better understanding of the
deactivation of Ni/AIMCM-41.

© 2017 Elsevier B.V. All rights reserved

1. Introduction

Propene is one of the main block-buildings in the chemical
industry and traditional sources are not sufficient to provide its
present worldwide increasing demand [1,2]. For this reason, and
the shifting to lighter feedstocks in steam cracker units from the
low-cost natural shale gas, have motivated the development of the
so called on-purpose technologies [1,3]. Inside of these technolo-
gies, it is possible to find the dehydrogenation of propane [3,4], the
catalytic cracking of butenes to propene [5,6], the metathesis of
ethene and 2-butene [5,7] and the direct conversion of ethene to
propene [8-18]. Recent results have shown that the direct conver-
sion of ethene to propene (ETP-reaction) represents one of the most
attractive alternatives to face the increasing demand of propene
[9,11,12,14,17-20]. In this reaction, propene it is believed that is
produced based on the dimerization of ethene to 2-butene and its
metathesis with another molecule of ethene to produce propene
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[9]. However, the catalyst used underwent severe deactivatior
where the highest production of propene was observed [14].

In this sense, some of the most active catalysts in this reactior
are based on Ni ion loaded on MCM-41 and MCM-48 and Ni or
zeolites of the type H-ZSM-5 and SAPO-34[9,12,14,17,18,21]. More
recently, it has been shown that Ni doped MCM-41 and Ni dopec
FSM-16, Y modified ceria, and Sc on In, 03, are attractive candidate:
for the direct conversion of bio-ethanol to propene [22-24]. In thi:
last process, ethanol is dehydrated to ethene which is transformec
in a second step to propene. These catalysts open an attractive
alternative to produce propene from renewable raw materials.

On the other hand, deactivation of catalysts represents ar
important issue in many processes of great economical interest
[25]. This deactivation is influenced by different factors during -
chemical reaction, which include poisoning of the catalyst, for:
mation of deposits, thermal degradation, mechanical damage anc
corrosion or leaching by the reaction mixture [25]. Therefore, cat
alyst deactivation is highly relevant in the operation of catalytic
processes and represents an issue with many scientific and tech:-
nological challenges [25-41]. Several options to decrease the rate
of deactivation or to restore the catalytic activity of the catalyst car
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