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skcletal somerizaiion of linear butenes on ferrierite: Bffect of the
presence of lower olefins in the feed and of operating conditions
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1. Indfroduction

The skeletal isomerization of lincar butenes has
gained mportance as an alternative route for the produc-
tion of isobutene, wihich is used for the methy} rers-butyl
cther synthesis and in alkylation reactions. That skeletal
isomenzation reaction takes place on acid catabsis.
The ferrierite zechitc shows one of the best catalytic
behaviors, as reporied by numerous articles in the
tserature [1-4].

The effect of operating conditions over catalytic
behavior of ferrierite during the skelew! isomerization
of linear butene has been reporled [3,6] Nevertheless,
topios relates] to fermerile Jdeactvation have constituied
the main focus of interest. especially in order to under-
stand (he isobutene selechivity Improvement with time-
on-stream. Lhis charactenistic catalytic behavior of
{errierite has been related to the carbonaccous deposit
formation [3,7], to the type of acid sites [S], to the
space around the acid site 8], and more recentiy to the
acid site density [9).

The inner pores of ferrisiite have been modified by
plasma-polymerized propylene o order to identify the
rofe of carbonaceous deposit during the skeletal isomer-
izatien of ncar butenes [7). Nevertheless, there are no
available data related to the effect of bower olefins present
in the butenc feed ecither on catalvtic behavior of
ferrierite or on its deactivation,
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In this paper, we study the effect of the prasence of
cthene and propene, as impurities of the feed, over
both catalytic behavior and deactivation of ferrierite
during the skeletal isomerization of linear butene. The
ctheng conceniration m the butene feed is modified hy
passing the stream through a molecufar sieve bed
placed befors the isomerization reactor. The effact of
both the lemperaiure and the presence of water under
reacton condiions s also analyzed.

Z. Experimentai

An ammonium ferrierite sample was provided by
TO50H, Japan (sample HSZ-720MHA) The S0,/
Aly, melar ratio was 17.8, Na,0 and K,0 coucen-
trations being below (L05% and 0.10%, respectively. The
crystalline structure was characterized by ¥-ray diffraction
using a Rich-Seifert Iso-Debyefiex 2002 diffractometer, the
diffraction spectrum range heing & < 28 < 60°

The catalytic behavior during !-butene isomerization
was studied in a continuons down-flow, fxed-bed quariz
tubular reactor operated at armospheric pressure, using
S00mg of catalyst aieved to 35 80 mesh. Samples were
heated in 2 nitrogen stream at 17.3 °Cmin™ from 25 o
35G°C, keeping this temperaluve for 3 min, (hus oblain-
ing sampies In the acid forn, After healing, sameples were
cooled to the sefocted lemperalurs in (he nitrogen stream.
Far catalybic tesis. a pure l-bnlene stream was co-fed
with nitrogen, 8.15atm 1-bulene parbial pressure. In
order ia inodily the elhene concentration in the buiene
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