
CATALYST AND PROCESS FOR THE PREPARATION OF ALKYLATED
ARO MATIC HYDROCARBONS The present invention relates
to a new zeolite having a beta-type crystalline
structure, characterized by a par ticular distribution
of the typology of the acid sites . This new zeolite
is useful in preparation processes of al kylated
aromatic hydrocarbons through the alkylation and/or
transalkylation of aromatic compounds. Xn particular,
it is useful in the alkylation of benzene with
propylene or eth ylene and in the transalkylation of
benzene with polyisopropylbenzenes or
polyethylbenzenes to give cumene and ethyl benzene,
respectively. The preparation method of the new
zeolite is also object of the present invention. The
use of beta zeolite as an alkylation and transal
kylation catalyst of aromatic substrates, has been
known for some time. Optimal results in terms of
industrial ap plication have been obtained, for
example, in the synthesis of cumene and ethyl benzene,
using zeolites having betatype structures, as
described in EP 432,814, and in particular using
catalysts containing beta zeolites according to what
is described in EP 687,500 and in EP 847,802.
Industrial processes for the production of cumene and
ethyl benzene based on zeolite catalysts are normally
characterized by the presence of an alkylation section
- in which the mono -alkylated product is obtained
together with 



a certain fraction of polyalkylated by-products and
impuri ties - as well as by the presence of a
transalkylation sec tion wherein the polyalkylated
by-products are recovered to re-produce the mono
-alkylated product and impurities. The selectivity to
mono-alkylated product in the alky lation section -
which must be as high as possible in order to have a
low fraction of polyalkylated products to be re
covered in the subsequent transalkylation section -
has a key role in these processes, together with a
low. production of impurities, in particular those
impurities whose boiling point is very close to that
of the mono-alkylated product, such as n-propyl
benzene, in the case of the production of cumene, or
xylenes in the case of the production of ethyl
benzene. Reduction in the formation of other
impurities such as oligomers, butyl benzenes, pentyl
benzenes in the case of cumene or diphenyl ethanes in
the case of ethyl benzene, also has an important role
in the industrial production of cumene and ethyl
benzene.A new zeolite material has been found, having
a betatype crystalline structure and particular
acidity charac teristics, capable of achieving a
higher selectivity to mono- alkylated product as well
as a lower formation of impurities. Beta zeolite was
described for the first time in U.S. patent 3,308,069
and has the following general chemical 



composition: (x/n) M (1 .0 -x ) TEA AIO2ySiO2w H2O (I)
wherein y ranges from 5 to 100, w is lower than or
equal to 4 , M is a metal ion, such as, for example,
sodium, n is the valence of the metal ion M , may have
a value ranging from 0 to 1 , TEA is a tetraethyl
ammonium ion. It is known that the metal ion can be
removed from the zeolite through ion exchange, for
example with ammonium ni trate. The zeolite, in its
so-called acid form, is obtained following subsequent
calcination. The presence of different kinds of acid
sites in beta zeolites, classified as Brnsted sites
(protic sites) and of acid sites which can be
classified as Lewis sites (nonprotic sites) is
described, for example, in Zeolites, 1990, 10, 304, V
. L . Zholobenko et al . and in J . Catal ., 1998,
180, 234, P.J. Kunkeler et al . The qualitative and
quantitative determination of the Brnsted and Lewis
acid sites can be carried out throughinfrared
spectroscopy, with the help of probe-molecules, among
which pyridine is the most widely used, as described,
for example, by CA. Emeis in Journal of Catalysis,
1993, 141, 347. It is known that the quantity and
nature (Brnsted or Lewis) of the acid sites in
zeolites in general and, in particular, in beta
zeolite, can be varied through postsynthesis 



operations effected on the zeolite material, con
sisting of ion exchange treatment, vapour treatment,
treat - ment with acids or thermal treatment. These
treatments are generally directed at dismantling the
structure of the aluminum present in the crystalline
lattice of the zeolite and re-allocating it in
extralattice positions or removing said aluminum from
the zeolite in order to obtain, for example, zeolites
with a high Si/Al ratio. De-aluminumating treatment
does in fact represent one of the main and most
widely-used types of post -synthesis treatment in
zeolites, in order to enhance the catalytic
performances. In Zeolites 1990, 10, 304, V.. L .
Zholobenko et al . de scribe post -synthesis
de-aluminumating treatment using va pour, as a result
of which, the catalytic activity of an HZSM- 5 zeolite
in the cracking of n-hexane, proves to be considerably
improved. This improvement in the performancesof HZSM-
5 zeolite may derive from the presence of Lewie acid
sites, presumably due to the extra-structural aluminum
produced by the effect of the de-aluminumating
treatment with vapour. In other cases, the presence of
Lewis acid sites generated by post -synthesis
treatments, such as those described above, can, on the
other hand, prove to be nega tive, depending on the
specific chemical reaction in which 



the catalyst is used. In the case of beta zeolite, for
example, the presence of Lewis sites is negative in
the catalytic performances in the isomerization
reaction of n-butane, as described in Appl. Catal. A ,
1999, 185, 123, Baburek J . et al . De-aluminumating
post- synthesis treatment effected on the beta zeolite
is described, for example, in US 5,310,534, wherein
the beta zeolite used is in a noncalcined form and
still contains the organic compounds de riving from
the synthesis, and also in EP 0690024 wherein the beta
zeolite is, on the contrary, in the calcined form,
i.e. in the form deprived of the organic compounds
coming from the synthesis. J . Catal., 1998, 180, 234
P . J . Kunkeler et al ., for example, describes a
post -synthesis treatment through cal cination under
controlled conditions, effected on beta zeo lite, as a
result of which Lewis acid sites should be formed,
capable of enhancing the catalytic properties ofthe
beta zeolite in the specific Meerwe in- Ponndorf -Ver
leyreaction for the reduction of ketones. A beta
zeolite is described in U S 5,116,794, prepared by
means of a series of conventional ion-exchange,
calcination and activation treatment at a temperature
ranging from 625 to 675C, following which, an increase
in the activity in the cracking reaction of n-butane
is obtained. 



The Applicant has now found that, in the absence of
any post-synthesis treatment, it is possible to
synthesize beta zeolites characterized by particular
distributions of the acid site typology on the
surface, which allow enhanced catalytic performances
to be obtained in the preparation processes of
alkylated aromatic compounds through the alkylation
and/or transalkylation of .aromatic compounds. A first
object of the present invention therefore re lates to
a beta zeolite characterized by a distribution of the
Lewis acid sites (non-protic acid sites) and of the
Brnsted acid sites (protic acid sites) corresponding
to a molar ratio [Lewis sites] /  Brnsted sites] equal
to or higher than 1.5. The molar ratio SiO2/Al 2O3 in
the crystalline lattice of the zeolites of the present
invention can vary within the range of 10 to 30,
preferably from 10 to 25. The content of Na+ ions is
preferably lower than 200 ppm by weight with respect
to the weight of zeolite in itsacid form obtained
after calcination. The qualitative and quantitative
determination of the Brnsted and Lewis acid sites was
effected in the materi als, object of the present
invention, through infrared spectroscopy with the help
of pyridine as probe-molecule, as described by CA.
Emeis in Journal of Catalysis 1993, 141, 347. 



The particular distribution characteristics of the
Lewis and Brnsted acid sites of the material of the
present invention, create the best performances o f
the material in the alkylation and transalkylation
reactions of aromatic compounds. In particular, this
material, used in prepara tion reactions of alkylated
aromatic hydrocarbons, allows a higher selectivity to
be obtained to mono -alkylated product, a reduced
production of non- recoverable polyalkylated
by-products, a reduced production of critical
by-products, as well as a reduced deactivation rate of
the catalyst due to the formation of coke. In the
particular case of .the industrial synthesis of cumene
starting from benzene and propylene, the new zeolite
material, object of the present invention, is capable
of causing a lower formation of propylene oligomers to
which the role of precursors is generally attributed
in the for mation of heavy organic products, called
coke, which, in turn, are responsible for the
deactivation of the solidacid catalysts and in
particular of zeolite catalysts. This peculiarity of
the zeolite material, object of the present invention,
is fundamental in obtaining another extremely
important result in the industrial synthesis of
sumene, i.e. a reduction in the formation of the
n-propyl benzene impurity. The formation of n-propyl
benzene in the synthe sis of cumene starting from
benzene and propylene, is in 



fact normally favoured by an increase in the reaction
tem perature, whereas the formation of propylene
oligomers, on the contrary, is favoured by a decrease
in temperature. With the use of the zeolite material
of the present inven tion, it is possible to carry out
the reaction at lower temperatures without
jeopardizing the duration of the cata lyst, due to the
reduced formation of propylene oligomers, with the
advantage of a consequent lower formation of n -
propyl benzene.. The zeolite material of the present
invention is pre pared by means of a suitable process
which determines the production of the particular
molar ratio between the Lewis and Brnsted acid sites.
A further object of the invention therefore relates to
a process for the preparation of beta zeolite
characterized by a molar ratio between the quantity of
Lewis-type and Brnsted-type acid sites equal to or
higher than 1.5. U.S. patent 3,308,069 describes a
preparation proce- - -dure of beta zeolite
substantially consisting of a hydrothermal synthesis
in an aqueous environment, starting from a reaction
mixture containing silicon and aluminum sources
together with the templating agent tetraethyl ammonium
hydroxide (TEAOH) in the following molar ratios :
[SiO2]/ [Al 2O3] ranging from 10 to 200 



[TEAOH] / [SiO2] ranging from 0.1 to 1.0 [H 2O ]/
[TEAOH] ranging from 20 to 75 [Na2O ] / [TEAOH]
ranging from 0 .0 to 0 .1 . Said reagent mixture is
maintained at a temperature ranging from 75 to 200 0C
, until the crystalline product of formula (I) is
obtained. It has now been surprisingly found that it
is possible to pre-determine the acidity
characteristics of the material and in particular the
molar ratio between the Lewis and the Brnsted acid
sites, i.e. the [Lewis sites] / [Brnsted sites] ratio,
by suitably selecting the composition of the reagent
mixture to be subjected to hydrothermal
crystallization. According to the present invention,
the beta zeolites are synthesized in an aqueous
environment starting from reagent mixtures consisting
of sodium aluminate and alumi num alkoxides or, as an
alternative to aluminum alkoxides, aluminum inorganic
salts, as aluminum source, and a silica source
selected from colloidal silica, tetra-alkyl silicates
and amorphous silica, and with tetra-ethyl ammonium
hydroxide as templating agent . The reagent mixtures
containing the above compounds are characterized by
the following molar ratios: [SiO2]/ [Al 2O3] = 10 -
30, preferably 10 - 2 5 [TEAOH] / [SiO2] = 0.10 -
0.35, preferably 0.15 - 0.30 



[H 2O ] /[SiO 2] = 7 - 20, preferably 8 - 15 [Na2O ]/
[TEAOH] higher than 0.1. For the purposes of the
present invention, in addition to the parameters
described above, the strict control of the [Na] / [Al]
molar ratio, in the synthesis mixture, which must be
higher than 0,68 and lower than 1 , is necessary. This
parameter, as shown in the examples provided hereaf
ter, is particularly critical for the success of the
synthesis of beta zeolite, object of the present
invention. For [Na] / [Al] molar ratios lower than or
equal to 0.68, in fact, beta zeolite is not obtained,
but rather an amor phous, instead of crystalline,
end-product, whereas for [Na] / [Al] molar ratios
higher than or equal to 1.00, a well-crystallized beta
zeolite is obtained, but character ized however by
molar ratio values between the Lewis and Brnsted acid
sites always lower than 1.5. The tetra alkyl-silicate
can be selected from tetramethyl-, tetraethyl-, or
tetrapropyl-silicate . The aluminum alkoxide is
preferably aluminum isopropylate or ter-butyl ate .
The aluminum salt can be aluminum nitrate or sulphate.
The crystallization of the zeolite from the reagent
mixture is carried out under hydrothermal conditions
at temperatures ranging from 150 to 19O 0C ,
preferably from 165 to 180 0C , for a period of time
ranging from 10 to 240 



hours, preferably from 18 to 150 hours. The suspension
or slurry thus obtained is filtered. The suspension
obtained at the end of the crystallization can be
optionally acidified before filtering, for example
with acetic acid, hydrochloric acid, nitric acid,
formic acid, propionic acid or oxalic acid, until a pH
ranging from 3 to 6 is reached, and subsequently
diluted with water in a ratio (water added volume) /
(slurry volume) ranging from 1 to 10. The solid
product resulting from the filtration is dispersed
again in water and is subjected to an ion ex change
treatment, according to the known technique of the
art, with an ammonium salt, for example ammonium
acetate, to obtain the zeolite in ammonium/
alkylammonium form. At the end of the operation, the
solid thus obtained is fil tered, dried at a
temperature ranging from 100 to 200 0C , for a period
of time ranging from 8 to 16 hours and is then
calcined in air at a temperature ranging from 450 to
650 0C for a period of 4 to 8 hours. The beta zeolite
thus obtained has an L/B [Lewis sites] / [Brnsted
sites] molar ra tio higher than or equal to 1.5. The
beta zeolites obtained according to. the procedure of
the present invention, also prove to consist of
submicronic agglomerates of crystallites whose
dimensions are generally lower than 300 A , preferably
having at least 90% 



of crystallites with dimensions lower than 3 00 A .
This pe culiarity favours the catalytic activity of
the beta zeo lite in the chemical reactions object of
the present invention. Catalysts containing beta
zeolite, object of the pres ent invention, suitable
for being used in fixed bed cata lyst reactors, are
prepared starting from the active phase of beta
zeolite and an inorganic binder. The inorganic binder
is selected from aluminum, sili con or magnesium
oxides, natural clays or combinations thereof, in
weight proportions, with respect to the .z e o lite,
varying from 80:20 to 5:95, preferably from 70:30 to
10:90.. Said mixture can also contain peptizing agents
and plasticizers . The forming conditions and
procedures are all known to experts in the field, the
catalyst can be prepared in pellets, in tablets,
cylinders or any other form suit able for the purpose.
The forming procedures of the beta zeolite-based
catalyst described in EP 847,802, wherein a beta-type
zeolite in ammonium/alkylammonium form is boundby an
inorganic binder, according to a particular proce
dure, are particularly preferred: in this case, the
result ing catalyst, suitable for use in fixed bed
reactors, con tains the beta zeolite of the present
invention and is characterized by an extra-zeolite
porosity - i.e. the po rosity obtained by adding the
mesoporosity to the macroporosity of the catalytic
composition, therefore excluding 



the contribution of the microporosity due to the
zeolite - having a total volume at least equal to 0.80
ml/g and consisting, for a fraction of at least 25%,
of pores with a radius larger than 100 A . The
specific aspect of the zeolite material, object of the
present invention, consists of the unexpected
behaviour observed in terms of selectivity in the
alkylation and transalkylation reactions of aromatic
compounds, in par ticular in alkylation reactions of
benzene with propylene and ethylene, as well as in
transalkylation reactions of benzene with
polyisopropyl benzenes and polyethyl benzenes, to give
cumene and ethyl benzene, respectively: the beta
zeolite, object of the present invention, and the
catalysts deriving therefrom, prove to be more
selective towards mono-alkylation, regardless of the
total content of alumi num, with a reduced formation
of unrecoverable polyalkylated by-products and other
critical by-products, and a reduced de-activation rate
of the catalyst.A further object of the present
invention therefore relates to an alkylation process
of aromatic hydrocarbons, preferably benzene, with
ethylene or propylene, carried out in the presence of
a catalyst containing a beta zeolite characterized by
a molar ratio between the amount of Lewis acid cites
(L) and the amount of Brnsted. acid sites (B) equal to
or higher than 1.5. 



The alkylation process of aromatic compounds, in par
ticular the alkylation reaction of benzene with
propylene or ethylene to give cumene or ethyl benzene,
respectively, is carried out according to what is
known in the state of the art, at reactor temperatures
normally ranging from 100 to 300 0C and reaction
pressures normally ranging from 1 to 100 bar. In the
case of the alkylation of benzene with propylene to
cumene, the temperature preferably ranges from 150 to
200 0C , more preferably from 120 to 1800C . In the
case of the alkylation of benzene with ethylene to
ethyl benzene, the reactor temperature preferably
ranges from 150 to 250 0C , more preferably from 170
to 230 0C . The reaction pressure, both in the case of
benzene al kylation with propylene and also that with
ethylene, is preferably selected so that the reaction
is effected under conditions of at least partially
liquid phase and it there fore preferably ranges from
10 to 50 bar. The molar ratio between the aromatic
compound and theolefin fed to the reaction, normally
ranges from 1 to 30, preferably from 2 to 15, The
process can be carried out batchwise, in
semicontinuous or in continuous, and in several types
of reactors, according to what is normally known in
the state of the art, but is preferably carried out in
continuous in one or more fixed bed catalyst reactors,
in series. In this 



case the space velocity (WHSV, in terms of kg of
reagent mixture fed per kg of catalyst, per hour,
referring to the zeolite weight only, contained in the
catalyst) normally ranges from 0.1 to 20 hrs "1 ,
preferably from 0.5 to 10 .hrs 1 . When the process is
carried out in continuous, it is also possible to use
a configuration of the reaction system which includes
the partial recycling of the effluent to the reactor
itself, possibly after cooling. In order to overcome
the exothermic nature of the re action and guarantee
that the temperature be maintained within the selected
range, the catalyst can be distributed in various
layers or in several reactors in series, and a cooling
can be effected between the catalyst layers or between
one reactor and another. The reagents can be fed to
the first of the catalytic beds or reactors in series,
or the feeding of one or both reagents can be
partialized be tween the single beds or single
reactors. This operational procedure can allow a more
efficientlimitation of the maximum reaction
temperature, as well as obtaining a higher ratio
between the aromatic compound and the alkylating
agent, with the same overall ratio fed, with an
obvious advantage towards the selectivity to
monoalkylated product, as known to experts in the
field. A further object of the present invention
relates to a process for the transalkylation of
aromatic hydrocarbons 



with one or more polyalkylated aromatic hydrocarbons,
car ried omt in the presence of a catalyst containing
a beta zeolite characterized by a molar ratio between
the quantity of Lewis acid sites (L) and the quantity
of Brnsted acid sites (B) equal to or higher than 1.5.
The aromatic hydro carbon is preferably benzene. The
polyalkylated aromatic hydrocarbons are preferably
mixtures of aromatic hydrocarbons, prevalently
di-alkylated hydrocarbons. Even more preferably the
polyalkylated aromatic hydrocarbon is se lected from
diethyl benzene, possibly in a mix with triethyl
benzene, and diisopropyl benzene, possibly in a mix
with triisopropyl benzene. The transalkylation of
benzene with diethyl benzene, and possibly triethyl
benzene, and the transalkylation of benzene with
diisopropyl benzene, and possibly triisopropyl
benzene, are particularly pre ferred. This reaction is
carried out at a temperature ranging from 100 to 350 0
C . In the case of the transalkylation ofbenzene to
cumene with polyisopropylbenzenes , the tempera ture
preferably ranges from 150 to 250 0C . In the case of
the transalkylation of benzene to ethyl benzene with
polyethylbenzenes , the temperature preferably ranges
from 180 to 300 0C . The reaction pressure is
preferably selected so that the reaction is effected
under conditions of at least partially liquid phase,
more preferably under liquid phase 



conditions and therefore preferably ranges from 20 to
50 bar. The process is preferably carried out in
continuous, in a . fixed bed reactor. In this case,
the space velocity (WHSV, in terms of kg of reagent
mixture fed per kg of catalyst, per hour, referring to
the zeolite weight only, contained in the catalyst)
normally ranges from 0.5 to 10 hrs 1 . The molar ratio
between the aromatic hydrocarbon and the sum of the
polyalkylated aromatic hydrocarbons in the feeding
mixture to the transalkylation reaction, can vary from
1 to 40, preferably from 3 to 30. A further aspect of
the present invention is an en hanced process for
preparing mono -alkylated aromatic hydrocarbons,
comprising: a ) putting an aromatic hydrocarbon in
contact with an olefin, under alkylation conditions,
in the pres ence of the catalyst object of the
invention; b ) separating the product obtained into a
fraction containing the aromatic hydrocarbon, a
fractioncontaining the mono -alkylated aromatic
hydrocarbon, a fraction containing poly-alkylated
aromatic hy drocarbons, preferably containing mainly
dialkylated aromatic hydrocarbons, and a fraction of
heavy aromatic hydrocarbons; c ) putting the fraction
containing poly-alkylated aro matic hydrocarbons,
preferably prevalently contain 



ing di-alkylated aromatic hydrocarbons, in contact
with the aromatic hydrocarbon, in the presence of the
catalyst object of the present invention, under
transalkylation conditions; d ) separating the product
obtained from step c ) into the same fractions already
obtained in step b ) , then recycling the fraction
containing the aromatic hydrocarbon partially to step
a ) and partially to step c ) , and the fraction
containing the polyalkylated aromatic hydrocarbons to
step c ) . The fraction containing the mono-alkylated
aromatic hy drocarbon coming from step b ), where the
effluents of steps c ) and a ) are sent, represents
the desired product. The olefin used in the alkylation
step is preferably selected from ethylene and
propylene. The aromatic hydro carbon used in the
alkylation and transalkylation step is preferably
benzene. When the alkylation product is obtained from
the alkylation reaction of benzene with propylene,
thefirst fraction in step (b) mainly consists o f
benzene, the second fraction mainly of cumene and the
third fraction mainly of diisopropyl benzenes. When
the alkylation product is obtained from the alkylation
reaction of benzene with ethylene, the first fraction
in step (b) mainly consists of benzene, the second
fraction mainly of ethyl benzene, the third fraction
mainly of diethyl benzenes. 



Some illustrative examples are provided for a better
un derstanding of the present invention and for its
embodiment but should in no way be considered as
limiting the scope of the invention itself. Example nr
. 1 157.1 g of tetraethyl ammonium hydroxide at 35% by
weight, in aqueous solution, are added to 35.6 g of
demineralized water. 14.0 g of sodium aluminate at 54%
by weight of Al2O3 and 12.2 g of aluminum isopropylate
are then added, at about 7O0C , under constant
stirring until a lim pid solution is obtained. 280.4 g
of Ludox H S 40 colloidal silica at 40% of SiO2 are
added to this solution. A homogeneous suspension is
obtained, which is charged into an AISI 316 steel
.autoclave, equipped with an anchor stirrer. The
mixture is left to crystallize under hydrothermal
condi tions at 170 0C for 24 hours. At this point, the
autoclave is cooled. The crystallization slurry is
treated with 130 g of acetic acid in anaqueous
solution at a 3N concentration, under stirring, ob
taining a rather dense suspension to which 3 liters of
demineralized water are added. The suspension thus
obtained is filtered. The resulting zeolite is then
re-dispersed in 3 liters of demineralized water, in
which 50 g of ammonium acetate have been previously
dissolved. After 3 hours the solid matter is filtered.
A humid panel of beta zeolite is 



thus obtained in ammonium/ alkylammonium form. The
panel is dried at 150 0C and then calcined in air at
55O 0C for 5 hours. The final product is analyzed by
means of X-ray pow der dif fractometry, and from these
results the product ap pears to consist of high purity
Beta zeolite. The chemical analysis of the final
product shows a molar ratio [SiO2]/[Al 2O3] = 17.2.
The qualitative and quantitative determination of the
Brnsted and Lewis acid sites is effected by infrared
spec troscopy, with the help of pyridine as probe
molecule, as described by C . A . Emeis in Journal of
Catalysis, 1993, 141, 347. The procedure is as
follows: 1.. a sample of beta zeolite is compressed
into a tablet suitable for the determination of the IR
spectrum 2 . the sample is placed under high vacuum
(10 ~5 torr) at 400 0C for 1 hour in a cell suitable
for measuring the IR spectrum. 3 . the sample thus
treated is put in contact with pyridine, its vapours
being introduced into the cell from a suitable liquid
supply, at a pressure equal to the vapour pressure at
room temperature for 15 min. 4 , the excess pyridine
is desorbed from the sample at 250 0C for 1 hour under
vacuum 5 . The IR spectrum is recorded, measuring the
integrated intensity, called I , of the band at 1545
cm 1 , associated 



with the pyridinium ion formed by interaction with a
Brnsted acid site, and of the band at 1455 cm 1
associated with the pyridine adsorbed on a Lewis acid
site. The concentration of the acid sites A (mmol/g of
zeo lite) is obtained through the equation A = I / ( S
) wherein S is called "thickness" of the tablet and is
indicated as (mg/cm 2) and e (cm/mi cromo 1..) is the
molar extinc tion coefficient, for which th e values
2.22 and 1.67 (cm/mi cromol . ) are used, for the
bands at 1545 cm 1 and 1455 cm 1 , respectively
(according to what is described by C . A . Emeis in
Journal of Catalysis, 1993, 141, 347) . The molar
ratio, indicated by IR analysis effected on the
zeolite, between the quantity of Lewis acid sites (L)
and the quantity of Brnsted acid sites (B) is equal to
2.0. The synthesis conditions and relevant results are
shown in table 1 .Example nr 2 (comparative) 157.1 g
of tetraethylammonium hydroxide at 35% by weight, in a
water solution, are added to 299.5 g of demineralized
water, 20.8 g of sodium aluminate at 54% by weight of
Al2O3 are then added, maintaining the mixture under
stirring, at about 7O 0C , until a limpid solution is
ob tained. 280.4 g of Ludox HS 40 colloidal silica at
40% of 



SiO2 are added to the solution. A homogeneous
suspension is obtained, which is charged into a steel
AISI 316 autoclave equipped with an anchor stirrer.
The gel is left to crys tallize under hydrothermal
conditions at 170 0C for 168 hours . The autoclave is
then cooled and the slurry treated as described in
example 1 . The final product is subjected to X-ray
diffractometry analysis of powders and the result
obtained is that it con sists of high purity Beta
zeolite. Chemical analysis on the final product
indicates a molar ratio [SiO2]/ [Al 2O3] = 16.4. Upon
IR analysis carried out as described in example 1 ,
the zeolite shows a molar ratio between the quantity
of Lewis acid sites (L) and the quantity of Brnsted
acid sites (B) equal to 1.2. The synthesis conditions
and relevant results are shown in table 1 . Example nr
3 (comparative)157.1 g of tetraethylammonium hydroxide
at 35% by weight, in a water solution, are added to
36.3 g of demineralized water, 14.2 g of sodium
aluminate at 54% by weight of Al O3 are then added,
maintaining the mixture under stirring, at about 700C
, until a limpid solution is ob tained, 280.4 g of
Ludox HS 40 colloidal silica at 40% of SiO2 are added
to the solution. A homogeneous suspension is 



obtained, which is charged into a steel AISI 316
autoclave equipped with an anchor stirrer. The gel is
left to crystallize under hydrothermal conditions at
170 0C for 24 hours . The autoclave is then cooled and
the slurry treated as described in example 1 . The
final product is subjected to X-ray diffractometry
analysis of powders and the result obtained is that it
con sists of high purity Beta zeolite. Chemical
analysis on the final product shows a molar ratio
[SiO2]/ [Al 2O3] = 26. Upon IR analysis carried out as
described in example 1 , the zeolite shows a molar
ratio (L/B) between the quantity of Lewis acid sites
(L) and the quantity of Brnsted acid sites (B) equal
to 0.97. The synthesis conditions and relevant results
are shown in table 1 . Example nr 4 (comparative)
157.1 g of tetraethylammonium hydroxide at 35% by
weight, in a water solution, are added to 35.9 g of
demineralized water. 14.2 g of sodium alutninate at
54% by weight of A l2O3 and 14 .3 g of aluminum
iso-propoxide are then added, maintaining the mixture
under stirring, at about 7O0C , until a limpid
solution is obtained, 280.4 g of Ludox HS 40 colloidal
silica at 40% of SiO2 are added to the so lution. A
homogeneous suspension is obtained, which is charged
into a steel AISI 316 autoclave equipped with an 



anchor stirrer. The gel is left to crystallize under
hydrothermal conditions at 17O 0C for 168 hours. The
.autoclave is then cooled and the slurry treated as
described in example 1 . X-ray dif fractometry
analysis shows that the product thus obtained is
amorphous. The synthesis conditions and relevant
results are shown in table 1 . In this table, the
first column indicates the refer ence example number,
the second, ' third, fourth and fifth columns indicate
the molar ratios between the different reagents, for
each example. The sixth column indicates the duration
.of the hydrothermal synthesis. The seventh column
indicates the nature of the phase, crystalline or amor
phous, obtained on the basis of XRD analysis. The
eighth column indicates the result of the chemical
analysis as ,a silica/alumina SAR (Silica to Alumina
Ratio) molar ratio and the last column indicates the
result obtained by titration with pyridine of the acid
sites (as described above) , expressed as a molar
ratio between the Lewis acid sites and the Brnsted
acid sites. Table 1 It can be observed that a [L] /
[B] ratio higher than 1.5, as in example 1 , can only
be obtained by operating at [Na] / [Al] molar ratios
higher than 0.68 and lower than 1 . 



When operating, on the contrary, even only at the up
per limit of the range claimed for the [Na] / [Al]
parameter, a [L] / [B] ratio is obtained which is
lower than 1.5, as in examples 2 and 3 . When
operating below the lower limit of the range claimed
for the [Na] / [Al] parameter, an amorphous material
is obtained as in example 4 . Example nr. 5 0.4 g of
beta zeolite prepared according to what is described
in example 1 , previously dried to 120 0C for 16
hours, are charged into an electrically heated
autoclave with an internal volume equal to 0.5 litres,
equipped with a mechanical stirrer and with all the
necessary devices forthe feeding of the benzene and
propylene reagents. The autoclave is closed, put under
vacuum by suction with a pump connected externally,
and 352 g of benzene are then charged by suction. The
autoclave is pressurized with nitrogen until a
pressure of about 6 bar is reached and the heating is
initiated to the programmed temperature of 150 0C .
When the temperature inside the autoclave has stably
reached the pre-selected value, 26 g of propylene are
rap idly fed, by means of a pressure tank, and the
mixture is left to react for a time of exactly 1 hour,
calculated starting from the end of the propylene
feeding. A t the end of the reaction, the product is
discharged and analyzed by gas chromatography. The
following products 



are present in the mixture at the end of the reaction:
benzene, cumene, C6 and C9 oligomers of propylene,
diisopropyl benzenes, other diisopropyl benzene
isomers (C 6-phenyl = aromatic products generally
indicated with the formula C i2H i8) triisopropyl
benzenes, other triisopropyl benzene isomers
(Cg-phenyl = aromatic products generally indicated
with the formula C i5H24), polyalkylated products with
a mo lecular weight higher than triisopropyl benzene
(heavy polyalkylated products) . The propylene
conversion proves to be higher than 97.0%, the
selectivity to mono- alkylated product (cumene) with
respect to the converted propylene is equal to
91.3%and the selectivity to (cumene + diisopropyl
benzenes + triisopropyl benzenes) with respect to the
converted pro pylene is equal to 97.5%. The weight
ratio, called R , between the sum of (diisopropyl
benzenes + triisopropyl benzenes + C6-phenyl +
Cgphenyl + heavy polyalkylated products) and the sum
of (cu mene + diisopropyl benzenes + triisopropyl
benzenes + G6- phenyl + C9-phenyl + heavy
polyalkylated products) proves to be equal to 0.052.
This ratio R is a measurement of the total quantity of
the polyalkylated by-products alone with respect to
the to tal products and alkylated by-products formed
during the reaction. 



Example nr 6 (comparative) The catalytic test
described in example 5 is repeated using the beta
zeolite prepared according to example 2 . On the basis
of the gas -chromatographic analysis of the reaction
product-, a propylene conversion is calculated which
is higher -than 97.0%, together with a selectivity to
mono- alkylated product (cumene) with respect to the
con verted propylene, equal to 90.9% and a selectivity
to (cu mene + diisopropyl benzenes + triisopropyl
benzenes) with respect to the converted propylene
equal to 96.6%. The ra tio R , defined as in example 1
, proves to be equal to 0.061.It is evident that by
using the non-representative catalyst of the present
invention, a higher fraction of polyalkylated
by-products is obtained with respect to that obtained,
on the contrary, using a catalyst according to the
present invention. Example nr 7 (comparative) The
catalytic test described in example 5 is repeated
using the beta zeolite prepared according to what is
de scribed in example 3 . On the basis of the gas
-chromatographic analysis of the reaction product, a
propylene conversion is calculated which is higher
than 98.1%, together with a selectivity to
mono-alkylated product (cumene) with respect to the
con 



verted propylene, equal to 89.8% and a selectivity to
(cumene + diisopropyl benzenes + triisopropyl
benzenes) with respect to the converted propylene
equal to 95.0%. The ra tio R , defined as in example 1
, proves to be equal to 0.064. It is evident that by
using the non-representative catalyst of the present
invention, a higher fraction of polyalkylated
by-products is obtained with respect to that obtained,
on the contrary, using a catalyst according to the
present invention. Example nr 8 The beta zeolite of
example 1 in ammonium/alkyl ammonium form, i.e. in the
form which has not un dergone the final calcination
step, is used for the prepa ration of a catalyst in
pellet form adopting the procedure described in
example 4 of EP 847,802. Alumina in the form of
p-bohemite, is used as binder. The catalyst thus
formed is calcined for 5 hours at 55O 0C . The
percentage of zeolite in the end-catalyst is equal to
55% by weight, and the catalyst has the following
porosity characteristics: EPV (extra-zeolite porous
volume) equal to 0.85 cc/g, fraction of pores having a
radius > 100 A equal to 51%. The catalyst thus
obtained, called catalyst A , is used for carrying out
a continuous catalytic test fox the alkylation of
benzene with propylene using an experimental ap 



paratus such as that described below. The experimental
apparatus consists of reagent tanks, independent
feeding pumps, a static mixer of the reagents before
being fed into the reaction, a steel reactor situ ated
inside an electric heating oven equipped with tempera
ture regulation inside the reactor, a regulation
system of the pressure inside the reactor by means of
a pneumatic valve, a cooler of the reaction effluent
and a collection system of the liquid and gaseous
products. The reactor, situated inside the heating
oven, con sists of a cylindrical steel tube, with a
mechanical sealing system and an internal diameter
equal to about 2 cm.A thermometric sheath having a
diameter equal to 1 mm and containing a thermocouple
which is free to slide along the greater axis of the
reactor, is situated inside and along the greater axis
of the reactor. Catalyst A , previously ground and
sieved in order to obtain a particle si e ranging from
1 to 1.25 mm, is charged into the reactor, in a
quantity equal to 5 g , for a total height of the cata
lytic bed equal to 6 cm. A quantity of inert quartz
material is charged above and below the catalytic bed
for a height equal to 3 cm above and 3 cm below the
catalytic bed. . The electric heating of the reactor
is activated, to gether with a nitrogen flow in order
to dry the catalyst, 



up to the temperature of 15O 0C programmed inside the
reactor. Once the selected temperature has been
reached, the nitrogen flow is maintained for 16 hours,
after which it is interrupted and benzene is fed first
for two hours followed by propylene so as to obtain an
overall WHSV equal to 20 hours 1 and a [benzene] /
[propylene] molar ratio in the -feeding equal to 7 .
The pressure at which the reaction is carried out is
equal to 38 bar. Samplings are taken of the reaction
effluent after 21, 93, 118, 260 and 284 hours of
reaction carried out in con tinuous under the same
reaction conditions, which are subsequently subjected
to gas -chromatographic analysis.On the basis of the
analysis effected on each sample of reaction effluent,
the propylene conversion proved to be always higher
than 99.0%. The following average perform ances of
catalyst A were also obtained:  selectivity to cumene
with respect to the converted pro pylene equal to
90.2% with a standard deviation equal to 0.4%;
selectivity to (cumene + diisopropyl benzenes +
triisopropyl benzenes) with respect to the converted
propylene equal to 99.7% with a Standard deviation
equal to 0.06%;  concentration of n-propyl benzene
with respect to the cu mene equal to 238 ppm with a
standard deviation equal to 14 ppm 



concentration of C6- to C9- oligomers of propylene
with respect to the cumene equal to 204 ppm. During
the test, the position corrisponding to the maximum
temperature, determined by the exothermy of the re
action, was registered by means of the thermocouple
sliding along the greater axis of the reactor. In this
way, it is possible to measure the advancing rate of
the so-called hot point which represents a direct
measurement of the deacti vation rate of the catalyst.
By extrapolation of the meas urement up to the end
point of the catalytic bed, it was possible to
estimate a cumene production upon reaching said end
point of the catalytic bed, referring to the
totalquantity of catalyst charged equal t o 2, 800 kg
cumene/kg of catalyst A. Example nr 9 (comparative)
The beta zeolite of example 2 in ammonium/ alkyl
ammonium form is used for the preparation of a
catalyst in pellet form adopting the procedure
described in example 4 of EP 847,802. Alumina in the
form of p-bohemite, is used. The catalyst thus formed
is calcined for 5 hours at 55O 0C . The percentage of
zeolite in the end-catalyst is equal to 55% by weight,
and the catalyst has the following porosity
characteristics : EPV (extra-zeolite porous volume)
equal to 0.82 cc/g, frac tion of pores having a radius
> 100 A equal to 52%. 



The catalyst thus obtained, called catalyst B , is not
representative of the present invention. Catalyst B is
used for carrying out a continuous cata lytic test for
the alkylation of benzene with propylene us ing an
experimental apparatus such as that described in ex
ample 8 and with the same activation and operational
procedure of the catalytic test itself. Samplings are
taken of the reaction effluent after 47, 124, 165, 190
and 286 hours of reaction carried out in con tinuous
under the same reaction conditions, which are sub
sequently subjected to gas -chromatographic analysis.
On the basis of the analysis effected on each sampleof
reaction effluent, the propylene conversion proved to
be always higher than 99.0%. The following average
perform ances of catalyst B were also obtained:
selectivity to sumene with respect to the converted
propylene equal to 87.5% with a standard deviation
equal to 0.4%;  selectivity to (curaene + diisopropyl
benzenes + triisopropyl benzenes) with respect to the
converted propylene equal to 99.7% with a standard
deviation equal to 0.03%;  concentration of n-propyl
benzene with respect to the cumene equal to 253 ppm
with a standard deviation equal to 8 ppm
concentration of C6- to C9- oligomers of propylene
with 



respect to the cumene equal to 264 ppm. Also in this
case, during the test, the position cor responding to
the maximum temperature was registered by means of the
thermocouple sliding along the greater axis of the
reactor, for measuring the advancing rate of the
socalled hot point, which represents a direct
measurement of the deactivation rate of the catalyst.
By extrapolation of the measurement up to the end
point of the catalytic bed, it was possible to
estimate a cumene production referring to the total
quantity of catalyst charged equal to 2,150 kg cumene
/kg of catalyst B . Catalyst B , which is
non-representative of the presentinvention, has a
selectivity to cumene with respect to the converted
propylene, i.e, selectivity to mono -alkylated
product, which is much lower than that obtained with
cata lyst A in accordance with the present invention.
This is even more evident from the result relating to
the selectiv ity to (cumene + diisopropyl benzene +
triisopropyl ben zenes) with respect to the converted
propylene for catalyst B which, on the other hand, is
substantially analogous to that already obtained for
catalyst A . In other words, when using catalyst A
according to the present invention, a dis tribution of
mono- and di-alkylated products is obtained which is
more directed towards the mono- alkylated product than
what is obtained with catalyst B , which is
nonrepresentative 



of the present invention, with the same selectivity
towards the overall formation of mono- and dialkylated
products. Furthermore, catalyst B , most probably as a
result of the greater formation of C5-C oligomeric
products of pro pylene with respect to catalyst A , is
characterized by a greater deactivation rate than that
registered for catalyst A . Example nr 10 The same
catalyst A already used in example 8 is sub jected to
a catalytic test under the same conditions described
in example 8 except for the temperature of the reactor
which is set at 14O 0C . Samplings of the reaction
effluent are taken after 46, 119, 13 7 , 142 and 160
hours of reaction carried out in con tinuous under the
same reaction conditions, which are subsequently
subjected to gas-chromatographic analysis. On the
basis of the gas-chromatographic analysis, the
propylene conversion proved to be always higher than
99.0%. The following average performances of catalyst
A were also obtained:  selectivity to cumene with
respect to the converted pro pylene equal to 89.9%
with a standard deviation equal to 0.8%;  selectivity
to (cumene + diisopropyl benzenes) with re 



spect to the converted propylene equal to 99.5% with a
standard deviation equal to 0.08%;  concentration of
n-propyl benzene with respect to the cu mene equal to
187 ppm with a standard deviation equal to 7 ppm
concentration of C6- to C9- oligomers of propylene
with respect to the cumene equal to 279 ppm. Also in
this case, during the test, the position corrisponding
to the maximum temperature was registered by means of
the thermocouple sliding along the greater axis of the
reactor, for measuring the advancing rate of the
socalled hot point, which represents a direct
measurement ofthe deactivation rate of the catalyst.
By extrapolation of the measurement up to the end
point of the catalytic bed, it was possible to
estimate a cumene production referring to the total
quantity of catalyst charged equal to 1,730 kg
cumene/kg of catalyst A . The formation of n-propyl
benzene and propylene- oli gomers impurities therefore
follows the expected trend : the former decreases with
a decrease in the temperature, whereas the latter
increases with a decrease in the temperature with
respect to what was- already obtained with catalyst K
1 wherein the reaction is carried out at a higher
temperature as in the previous example 8 . Lower
reaction temperatures can consequently be e 



lected for the production of cumene having a
particular and high degree of purity. Example nr 11
(comparative) The same catalyst B already used in
example 9 is sub jected to a catalytic test under the
same conditions de scribed in example 10, with a
reaction temperature which is set at 140 0C .
Samplings of the reaction effluent are taken after 28,
94, 100, 118 and 122 hours of reaction carried out in
con tinuous under the same reaction conditions, which
are sub sequently subjected to gas -chromatographic
analysis. On the basis of the gas -chromatographic
analysis, thepropylene conversion proved to be always
higher than 99.0%. The following average performances
of catalyst B were also obtained:  selectivity to
cumene with respect to the converted propylene equal
to 87., 3% with a standard deviation equal to 0.4%;
selectivity to (cumene + diisopropyl benzenes) with re
spect to the converted propylene equal to 99.2% with a
standard deviation equal to 0.2%;  concentration of
n-propyl benzene with respect to the cu mene equal to
188 ppm with a standard deviation equal to 2 ppm
concentration of C6- to C9- oligomers of propylene
with 



respect to the cumene equal to 443 ppm.. Also in this
case, during the test, the position corrisponding to
the maximum temperature was registered by means of the
termocouple sliding along the greater axis the
reactor, for measuring the advancing rate of the
so-called hot point, which represents a direct
measurement of the deactivation rate of the catalyst.
By extrapolation of the measurement up to the end
point of the catalytic bed, it was possible to
estimate a cumene production referring to the total
quantity of catalyst charged equal to 1,020 kg
cumene/kg of catalyst B . It is evident that also
using catalyst B at a temperature of 140 0C , there is
an effective reduction in the for mation of n-propyl
benzene with respect to what is obtained with the same
catalyst B when carrying out the reaction at a
temperature of 150 0C . This reduction, however, is
associated with a considerable increase in the
formation of oli gomers of propylene and a consequent
significant reduction in the duration of the catalyst,
which is much more dis tinct than that obtained with
catalyst A at the same tem perature . Catalyst A ,
representative of the present invention, therefore
allows the reaction to be carried out at more fa
vourable temperatures to obtain a reduction in the
forma tion of n-propyl benzene impurities which cannot
be ob 



tained, on the contrary, with catalyst B ,
nonrepresentative of the present invention.CLAIMS 1 .
A beta zeolite characterized by a distribution of the
Lewis acid sites and Brnsted acid sites corresponding
to a molar ratio [Lewis sites] / [Brnsted sites]-
equal to or higher than 1 .5 2 . A beta zeolite
according to claim 1 , wherein the SiO2/Al2O3 molar
ratio varies within the range of 10 to 30. 3 . A beta
.zeolite according to claim 2 wherein the SiO2/Al2O3
molar ratio varies within the range of 10 to 25.. 4 .
A beta zeolite according to claim 1 , in the form of
sub-micronic agglomerates of crystallites, wherein at
least 90% of the crystallites has a dimension lower
than 300 A . 5 . Catalytic compositions according to
claim 1 , containing: a beta-type zeolite
characterized by a distribution of the Lewis acid
sites and Brnsted acid sites corresponding to a molar
ratio [Lewis sites] / [Brnsted sites] equal to or
higher than 1.5; - an inorganic' binder. 6 . The
catalytic composition according to claim 5 , wherein
the inorganic binder is selected from aluminum,
silicon or magnesium oxides, natural clays or
combinations thereof . 7 . The catalytic composition
according to claim 5 ,wherein the weight ratio between
binder and zeolite varies 



from 80; 2 0 to 5:95. 8 The catalytic composition
according to claim 5 , char acterized by an extra-
zeolite porosity having a total volutne greater than
or equal to 0.80 ml/g and consisting for a fraction of
at least 25% of pores having a radius greater than 100
A . 9 . A process for preparing the zeolite of claim 1
, which comprises crystallizing, in an aqueous
environment, under hydrothermal conditions at a
temperature ranging from 150 to 19O 0 C , for a period
of time ranging from 10 to 240 hours, a reagent
mixture containing, as aluminum source, sodium
aluminate and an aluminum alkoxide o r an inorganic
salt of aluminum, a silica source selected from
colloidal silica, tetraalkyl silicates and amorphous
silica, and tetraethyl ammonium hydroxide as
templating agent, said mix ture having the following
composition in terms o f molar ra tios : [SiO2]/ [Al
2O3] = 10 - 30 [TEAOH] / [SiO2] = 0.10 - 0.35 [H 2O ]
/ [ SiO 2] = 7 - 2 0 [Na2O ]/ [TEAOH] greater than 0.1
[Na] / [Al] greater than 0.68 and lower than 1.0 0 10.
The process according to claim 9 , wherein the mixture
deriving from crystallization is filtered, the solid
product obtained is subjected to ion exchange with an
ammonium 



salt, and then dried and calcined. 11. The process
according to claim 9 , wherein the crystal lization is
carried out at a temperature ranging from 165 to 180 0
C , for a period of time ranging from 18 to 150 hours
. 12. The process according to claim 9 , wherein the
aluminum alkoxide is selected from aluminum
isopropylate or terbutylate, the tetra-alkyl silicate
is selected from tetramethyl- tetra- ethyl- or
tetrapropyl-silicate, the alumi num inorganic salt is
selected form nitrate and sulphate. 13. The process
according to claim 9 , wherein the reagent mixture has
the following composition in terms of molar ra tios :
[SiO2]/ [Al 2O3] = 10 - 25 [TEAOH] / [SiO2] = 0.15 -
0.30 [H 2O ]/ [ SiO2] = 8 - 15 [Na2O ] / [TEAOH]
greater than 0 .1 [Na] / [Al] greater than 0.68 and
lower than 1.00 14. The process according to claim 10,
wherein the suspen sion deriving from the
crystallization, before being sub jected to
filtration, is acidified until a pH ranging from 3 to
6 is reached, and diluted with water in a ratio (vol
ume of added water) / (volume of suspension) ranging
from 1 to 10.15, The process according to claim 10,
wherein the solid 



product obtained from the filtration of the
crystallization mixture is re-dispersed in water,
subjected to an ion ex change treatment with an
ammonium salt, filtered, dried at a temperature
ranging from 100 to 200 0C for 8 - 16 hours and
calcined at a temperature ranging from 450 to 65O 0C
for 4 - 8 hours . 16. A process for the alkylation of
aromatic hydrocarbons which comprises putting an
aromatic hydrocarbon in contact with an olefin
selected from ethylene and propylene, in the presence
of a beta zeolite characterized by a distribution of
the Lewis acid sites and Brnsted acid sites correspond
ing to a molar ratio [Lewis sites] / [Brnsted sites]
equal to or higher than 1.5. 17. The process according
to claim 16, carried out at a temperature ranging from
100 to 300 0C and at reaction pres sures normally
ranging from 1 to 100 bar. 18. The process according
to claim 16, wherein the aro matic hydrocarbon is
benzene.. 19. The process according to claim 17,
wherein the aro matic hydrocarbon is benzene, the
olefin is propylene and the reaction is carried out at
a temperature ranging from 100 to 200 0C . 20. The
process according to claim 19, carried out at a
temperature ranging from 12 0 to 18O 0C .21. The
process according to claim 17, wherein the aro 



matic hydrocarbon is benzene, the olefin is ethylene
and the reaction is carried out at a temperature
ranging from 150 to 250 0 C . 22. The process
according to claim 21, carried out at a temperature
ranging from 170 to 23O 0 C . 23. The process
according to claim 17, carried out in at least
partially liquid phase. 24. The process according to
claim 23, carried out at a pressure ranging from 10 to
50 bar.. 25. The process according to claim 16,
wherein the molar ratio between the aromatic compound
and the olefin fed to the reaction normally ranges
from 1 to 30. 26. A process for the transalkylation of
aromatic hydrocarbons which comprises putting an
aromatic hydrocarbon in contact with one or more
polyalkylated aromatic hydrocar bons, in the presence
of a beta zeolite characterized by a distribution of
the Lewis acid sites and Brnsted acid sites
corresponding to a molar ratio [Lewis sites] /
[Brnsted sites] equal to or higher than 1.5. 27. The
process according to claim 26, wherein the aro matic
hydrocarbon is benzene. 28. The process according to
claim 26 or 27, wherein the polyalkylated aromatic
hydrocarbons are mixtures prevalent Iy containing
dialkylated aromatic hydrocarbons.29. The process
according to claim 26 or 27, wherein the 



polyalkylated aromatic hydrocarbon is selected from
diethyl benzene, optionally in a mixture with triethyl
benzene, and diisopropyl benzene, optionally in a
mixture with triisopropyl benzene , 30. The process
according to claim 26, carried out at a temperature
ranging from 100 to 350C. 31. The process according to
claim 30, wherein the aro matic hydrocarbon is
benzene, the polyalkylated aromatic hydrocarbons are
polyisopropyl benzenes and the temperature ranges from
150 to 25O 0C . 32. The process according to claim 30,
wherein the aro matic hydrocarbon is benzene, the
polyalkylated aromatic hydrocarbons are polyethyl
benzenes and the temperature ranges from 180 to 300 0C
. 33. The process according to claim 30, carried out
under conditions of at least partially liquid phase.
34. The process according to claim 33, carried out
under liquid phase conditions. 35. The process
according to claim 33 or 34, carried out at a pressure
ranging from 20 to 50 bar. 36. The process according
to claim 26, wherein the molar ratio between the
aromatic hydrocarbon and the sum of polyalkylated
aromatic hydrocarbons varies from 1 to 40. 37. The
process according to claim 36, wherein the molarratio
ranges from 3 to 30, 



38. The process according to claim 16 which comprises
the following steps; (a) putting an aromatic
hydrocarbon in contact with an olefin selected from
ethylene and propylene, in the pres ence of the
zeolite according to claim 1 , under alkylation
conditions; (b) separating the product obtained into a
fraction con taining the aromatic hydrocarbon, a
fraction containing the mono- alkylated aromatic
hydrocarbon, a fraction containing polyalkylated
aromatic hydrocarbons, prevalently containing
dialkylated aromatic hydrocarbons, and a fraction of
heavy aromatic hydrocarbons-; (c) putting the fraction
containing polyalkylated aromatic hydrocarbons,
prevalently containing dialkylated aromatic
hydrocarbons, in contact with the aromatic
hydrocarbon, in the presence of the zeolite according
to claim 1 , under transalkylation conditions; (d)
separating the product obtained from step (c) into the
same fractions obtained in step (b) , and subsequently
recy cling the fraction containing the aromatic
hydrocarbon partly to step (a) and partly to step (c)
and the fraction containing the polyalkylated aromatic
hydrocarbons to step (C).. 39. The process according
to claim 16 or 26, carried outin the presence of a
catalytic composition containing-. 



a beta-type zeolite characterized by a distribution of
the Lewis acid sites and Brnted acid sites
corresponding to a molar ratio [Lewis sites] /
[Brnsted sites] egual to or higher than 1.5; an
inorganic binder. 40. The process according to claim
39, wherein the cata lytic composition is
characterized by an extra-zeolite po rosity having a
total volume greater than or equal to 0.80 ml/g and
consisting for a fraction of at least 25% of pores
having a radius greater than 100 A . 




