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Tungsten-ferrierite catalysts prepared by impregnation and
ion-exchange: Characterization and activity during
the skeletal somerization of linear butenes
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1. Iniroduction

Fegrierite shows one of the best catalytic perfor-
mances during the skeletal isomerization of linear
butenes fE] The charcteristic beluvvior of (s sealila
shows a high activity with low isebutene sclectvity at a
short TOS: then, conversion decreases and selectivity
inereases with TOB. This behavior has been related to
the carbomaceons deposit formation 231, the type of
acid sites [4], the space around the acid site {3, and the
acid-site density [01 The reaction mechanism of Hagar
butene skeletal isomerization on ferricritc  romains
under discussion, Mevertheless, the fresh material is
accepted as mon-selective, whereas the aged one s
eonsidered seleciive. Topics related to ferrierize deactiva-
tion have constituted the main interest, especially in
order to understand the isobutene selectivity nprove-
mend wilh TOS. An exhaustive analysis of deactivation
of solid acid catalysts, including forrierite, during the
linear butens skeletal isomerization has recently been
published [71.

Catalytic improvement of KIF and AT by tungsten-
species impregnztion, following the incipient-wetnass
technique and using both tungstic acid and ammonium

*To whin correspondence should be adéressed.
E-mail: reomellig@figus.ual aduar

metatungstate as tangsten precarsors, was previcusly
reported [RL The preseace of tungsten species on
ferrierite improves the cataivtic behavior without modi-
fving acidify profiles corresponding fo the unpromoted
materials [9] Tungsten spocies impregnated on KF
promotes catalytic activity, but without reaching a high
conversion al a short TOS, Then the zeolite form used
as starting material o catalyst preparation could be an
Important parameter. In order to characterize exchange
sites in the ferderite framework, the location of Cu
cations i the dehydrared copocr ion-cxchanged ferrierite
{10] and Mi ion sites in hydrated and dehydrated forms of
nickel-exchanged fersierite [11] were analysed. Among
several caladysis, Ti- und Cs-exchanged ferrierite was
evaluated to investigate the effect of the presence of
acid sites on the external surface, the acid-sile densily
und the space around the sie aver the isshitone sclcctive
ity {33 More recently, the catalysic properties of ferrierite
exchanged with alkaline earth metals in the a-butens
skeletal 1somerization {12] and the scleetive formation
of alkcnos through the n-heptane cracking on Ca-
exchanged fernertie [13] were reported. MNeverlheless,
there are no available data on the fnffucnce of the catalyst
preparation technique on its catalvtic performance,

Tha effect of the preparation technique of tungsten-
fersicrite catalysts on their behavior during the linear
butene skeletal somerization 18 sludied in this paper.
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