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hydrophilic nature have a low affinity for 1-butanol and as a consequence
a high RBT value, whereas The present invention relates to catalyst corn-
zeolites with a low hydrophilic nature will have a ositions comprising a
modified zeolite of the Y-  low RBT value. type. The present invention also
relates to a pro-   5  Surprisingly, it has now been found that the cess
for the preparation of the modified zeolite of  above-indicated
correlation    between   the the Y-type. The catalyst compositions in
accor-   hydrophilicity and the unit cell size is uncoupled, dance with the
present invention can suitably be  when a zeolite of the Y-type is
subjected to a used in various hydroconversion processes, in par-  specific
alkaline treatment. ticular in hydrocracking processes.          10      In
this way a zeolite of the Y-type can be Of the many hydroconversion
processes known  obtained having a high hydrophilicity and a low unit in
the art, hydrocracking is becoming increasingly  cell size. important since
it offers product flexibility together  It has further been found that such
a modified with product quality. As it is also possible to sub-  zeolite of
the Y-type can attractively be applied as ject rather heavy feedstocks to
hydrocracking it will  15   a component of a hydrocracking catalyst. be
clear that much attention has been devoted to        Accordingly, the
present invention relates to the development of hydrocracking catalysts.
catalyst composition comprising a modified zeolite Modem hydrocracking
catalysts are generally    of the Y-type and a binder, which modified
zeolite based on zeolitic materials. One of the zeolites  Is obtainable by
subjecting an ultra-stable zeollte Y which is considered to be a good
starting material  20  or a very ultra-stable zeolite Y to a treatment with
a for .the manufacture of hydroconversion catalysts is  solution of an
alkaline compound having a pH be- the well-known synthetic zeolite Y as
described in  tween 8 and 13. US-A-3,130,007. A number of modifications has
Preferably, the catalyst composition according been-reported for this
material which include, inter  to the present invention comprises a
modified alia ultra-stable Y (US-A-3,536,605) and ultra-hy-  25  zeolite of
the Y-type which has been prepared by drophobic Y (GB-A-2,014,970). In
general, it can be  subjecting the ultra-stable zeolite Y or the very said
that modifications cause a change in the unit  ultra-stable zeolite Y to a
treatment with a solution cell size of the zeolite depending on the
treatment  of an alkaline compound having a pH between 9 carried out.
and 12. Hydrocracking catalysts comprising a zeolitic  so  Suitably, the
alkaline compound comprises component having a reduced unit cell size are
metal hydroxides, nitrogen-containing alkaline corn- favoured, since they
have a high selectivity towards  pounds and organic alkaline compounds.
middle distillates and in addition a high stability.  The
nitrogen-containing alkaline compounds in- It is appreciated by the person
skilled in the art  dude for instance ammonium  hydroxide, mon- that
alkaline treatments cause an increase in the   35  oethanolamine,
tetrapropylammonium  hydroxide unit cell size whereas acidic treatments
cause a  and triethanolamine. Preferred nitrogen-containing reduction in
the unit cell size.               alkaline compounds comprise ammonium
hydrox- Moreover, it is well known that the unit cell size  ide and
alkanolamines, such amino-compounds and  the hydrophilic nature of a
zeolite are cor-  having from 1 to 3 alkanol moieties each moiety related
with each other in the sense that either both  40  having from 1 to 6
carbon atoms. More preferred increase or decrease depending of course on
the      are  ethanolamines, such  as  mono-, di- or type- of treatment.
triethanolamine, in particular monoethanolamine. The hydrophilic nature of
the zeolites can be  The metal hydroxide comprises for instance so-
measured by the water adsorption capacity or via  dium hydroxide and
potassium hydroxide. The or- the determination of the affinity of the
zeolites for  45  ganic alkaline compound comprises for instance 1-butanol.
In the latter procedure, the so-called  Na-phenolate. Preferably, use Is
made of an aque- Residual Butanol Test, the zeolite Is firstly dried by
ous solution of the alkaline compound. heating in air at a temperature of
[err] for 16      Preferably, the modified zeolite of the Y-type hours.
After drying the zeolite is slurried with a  has a reduced unit cell size
and an increased water/1-butanol mixture for 16 hours while the term-   50
hydrophilicity. perature is maintained at [err].  The slurry corn-   The
preparation of the modified zeolite of the prises 100 parts by weight of
water, 1.0 part by  Y- type which is to be used as component of the weight
of 1-butanol and 10 parts by weight of the  catalyst composition according
to the present in- zeolite. Subsequently, the amount of 1-butanol left
vention is preferably carried out at a temperature in the aqueous solution
is measured by Gas Uquid  55  between 20 and 120 *C, more preferably
between Chromatography. The amount of 1-butanol (%wt)     40 and [err] -
measured in this way corresponds to the Residual  In the preparation of the
modified zeolite of the Butanol Test value (RBT). Zeolites with a strong
Y-type the ultra-stable zeolite Y or the very ultra- 2   



3  EP 0 528 494 B1                4 stable zeolite Y is preferably
contacted with the  99% by weight of binder. solution of an alkaline
compound during a time         Suitably, the catalyst composition comprises
between 15 minutes and 4 hours. Preference is  less than 25% by weight of
the modified Y zeolite, given to a treatment during a time between 30  more
than 25% by weight of binder and in addition minutes and 2 hours.
5   at least 30% by weight of a dispersion of silica- The preparation of
the modified zeolite of the  alumina in an alumina matrix. Y-type can
suitably be carried out at both ambient     Suitably, the composition of
matter comprises pressure and elevated pressure.                    at
least 30% by weight of binder. Preferably, the modified zeolite of the
Y-type     Preference is given to compositions of matter has a unit cell
size below  2.435 nm, more prefer   10  comprising less than 15% by weight
of the modi :          ably in the range from 24.28 A to 24.33 A. Prefer-
fied Y zeolite. ably, the modified zeolite of the Y-type has a
Preferably, the composition of matter has a [err]  molar ratio of from 4 to
25, more pre-  binder/modified Y zeolite weigh ratio in the range .
erably from 8 to 15.                                   of 2-40. The
modified zeolites of the  Y-type is prepared    Suitably, the composition
of matter comprises from ultra-stable Y or very ultra-stable Y. In the
40-70% by weight of the dispersion. ---context of the present application
ultra-stable Y is  Suitably, the alumina matrix comprises a transi- defined
as a zeolite Y having an alkali metal oxide  tional alumina matrix,
preferably a gamma-alumina content below   3.5% by weigh and a unit cell
size  matrix. below 24.60 [err]  whereas very ultra-stable Y is de-  20
The present invention further relates to a cata- fined as a  zeolite Y
having an alkali metal oxide  lyst composition comprising  besides a
modified content below  0.5% by weight and a unit cell size  zeolite of the
-type and a binder at least one below 24.45 A. Preferably the modified
zeolite of   hydrogenation component of a  Group VI  metal the Y-type is
prepared from a zeolite Y having a  and/or at least one hydrogenation
component of a unit cell size below 24.35 A.                   25   Group
VIII metal. The modified zeolite of the Y-type which is to      Suitably,
the catalyst composition according to be applied as catalyst component is
advantageous-  the present invention comprises one or more com- ly
subsequently subjected to an acidic treatment  ponents of nickel and/or
cobalt and one or more -resulting in a modified zeolite of the  -type
having  components of molybdenum  and/or tungsten or a (further) reduced
unit cell size.            30  one or more components of platinum and/or
pal After the alkaline treatment and/or acidic treat-   ladium. ment  the
modified zeolite of the Y-type obtained  The amount(s) of hydrogenation
component(s) can be subjected to a drying step.              in the
catalyst composition suitably ranges between Drying is normally achieved by
heating of the  0.05 and 10%  by weight of Group VIII metal material
concerned at a temperature ranging from   35  component(s) and between 2
and 40% by weight ambient to about [err]. The drying procedure   of Group
VI metal component(s), calculated as may be carried out in air or by using
an inert gas  metal(s) per 100 parts by weight of total catalyst. such as
nitrogen.                                 The hydrogenation components in
the catalyst The dried material thus obtained can  suitably  composition
may be in the oxidic and/or sulphidic subsequently be subjected to a
calcination treat-  40  form. If a  combination of at least a Group VI and
a ment.                                               Group VIII metal
component is present as (mixed) The calcination is normally performed at a
tem-   oxides, it will normally be subjected to a sulphiding perature
between 350  and  [err]. Preference is  treatment prior to proper use in
hydrocrackng. given to a calcination temperature between 500
Feedstocks which can suitably be subjected to and [err].
45   a hydroconversion process using a catalyst accord- The binder material
to be applied suitably com    ing to the present invention comprise gas
oils, prises an inorganic oxide or a mixture of inorganic  deasphalted
oils, coker gas oils and other thermally oxides.
cracked gas oils and syncrudes, optionally originat- The binder(s) present
in the catalyst composit  ing from  tar sands, shale oils, residue
upgrading tion suitably comprise silica, alumina, silica-alu-  50
processes or biomass. Combinations of various mina, clays, zirconia,
silica-zirconia and silica-boria.  feedstocks can be applied. Preference is
given to alumina or armorphous sili-     It may be desirable to subject
part or all of the ca-alumina.
feedstock to one or more (hydro)treatment steps The amount of binder(s) in
the catalyst com-       prior to its use in the hydroconversion process. it
is position can vary within a wide range.         55  often convenient to
subject the feedstock to a (par- The catalyst composition according to the
tial) hydrotreatment. When rather heavy feedstocks present invention
suitably comprises  1-90%  by     are to be processed it may be
advantageous to weight of modified zeolite of the Y-type and 10-    subject
such feedstocks to a (hydro)demetallization 3  



5                EP 0 528 494 B1                    6 treatment.
instance sodium hydroxide and potassium. hydrox- Suitable process
conditions for the hydrocon-  ide. The organic alkaline compound comprises
for '- version process comprise temperatures between   instance
Na-phenolate. 250 and [err] partial hydrogen pressures of up
Preferably, use is made of an aqueous solution  ' to  300 bar and space
velocities between 0.1 and   5   of the alkaline compound. 10 kg feed per
litre catalyst per hour (kg/l/hr).     Preferably, the modified zeolite of
the Y-type' Gas/feed ratios between 100 and 5000 Nl/kg can    obtained has
a reduced unit cell size (as deter- suitably be applied. Preferably, the
hydroconver-  mined by X-ray diffraction) and an increased sion process is
carried out at a temperature be-  hydrophilicity. When applying as starting
material a tween 300 and [err] a partial hydrogen pres-  10  zeolite Y
having a unit cell size below 24.35 A, sure between 25 and 200 bar and a
space velocity  suitably a reduction of unit cell size is obtained of
between 0.2 and 5 kg feed per litre catalyst per  at most 0.1 A, preferably
of at most 0.05 A, where- hour. Preferably, gas/feed ratios are applied be-
as the hydrophilicity is increased. tween 250 and 2000 Nl/kg.
The process according to the present invention The present invention
further relates to the   15  can suitably be carried out at a temperature
be- process for the preparation of the modified zeolite  tween 20 and [err]
preferably between 40 and of the Y-type as described hereinbefore.
100 *C. Hence, the present invention also relates to a    In the process
according to the present inven- process for the preparation of a modified
zeolite of  tion the zeolite of the Y-type can suitably be con- the Y-type
which comprises subjecting an ultra-  20  tacted with the solution of an
alkaline compound stable zeolite Y or a very ultra-stable zeolite Y to a
during a time between 15 minutes and 4 hours. treatment with a solution of
an alkaline compound  Preference is given to a treatment during a time
having a pH between 8 a betweebetween 30 minutes and 2 hours. In this way a
modified zeolite of the Y-type can  The present process can suitably be
carried beobtained having a high hydrophilicity and a low   25  out at both
ambient pressure and elevated pres- unit cell size, since the
hydrophilicity can be in-  sure. creased whereas the unit cell size can be
remained   The modified zeolites of the Y-type obtained in constant or
decreased. The increase in unit cell  the process according to the present
Invention can size is known to accompany an increased frame-
advantageously subsequently be subjected to an work Al content, and thus a
reduced [err]   30   acidic treatment resulting in zeolites having a (fur-
molar ratio of the zeolite framework.            ther) reduced unit cell
size. In this context reference is made, for instance,  After the alkaline
treatment and/or acidic treat - to J. Chem. Soc., Chem. Commum., 1986, p.
582-    ment the materials thus treated can be subjected to -584 wherein a
method has been disclosed for      a drying step. modifying the siting of
Al and Si In an ultra-stable  35  Drying is normally achieved by heating of
the zeoite Y. The ultra-stable zeolite Y was treated  material concerned at
a temperature ranging from with an aqueous solution of KOH having a pH of
ambient to about [err]. The drying procedure 13.4 resulting in a
considerable increase of the  may be carried out in air or by using an
inert gas amount of frame work aluminium of the zeolite  and  such as
nitrogen. consequently an increase in the unit cell size of the   40  The
dried material thus obtained can suitably zeolite.
be subjected to a calcination treatment. Suitably, in the process according
to the        The calcination is normally performed at a tem- present
invention use is made of a solution of an  perature between 350 and 800  C.
Preference is alkaline compound having a pH between 9 and 12.   given to a
calcination temperature between 500 Suitably, the alkaline compounds to be
used in  45  and 750 * C. the present invention comprise metal hydroxides,
The process in accordance with the present nitrogen-containing alkaline
compounds and organ-  invention will now be illustrated by means of the ic
alkaline compounds. The nitrogen-containing al-  following Example. kaline
compounds Include for Instance ammonium hydroxide,  monoethanolamine,
tetrapropylam-   50  Example monium hydroxide and triethanolamine.
Preferred nitrogen-containing alkaline compounds comprise  Experiment 1
ammonium  hydroxide and alkanolamines, such. amino-compounds having from  1
to 3 alkanol          A  very  ultra-stable  zeolite Y  having  a moieties
each moiety having from 1 to 6 carbon  55  [err]  molar ratio of 10.8, a
unit cell size of atoms. More preferred are ethanolamines, such as  2.433
nm and a RBT value of 0.26 was subjected mono-, di- or triethanolaminei in
particular mon-  to a treatment with a solution of monothanolamine
oethanolamine. The metal hydroxide comprises for  having a pH of 10. The
treatment was carried out 4 



7                EP 0 528 494 B1                        8 for 1 hour at
reflux conditions. The modified zeolite  [err] of the Y-type recovered had
a unit cell size of 2.427 nm and a RBT value of 0.57. The Residual   5.
Catalyst composition according to any one of Butanol Test was carried out
as described herein-    claims 1-4, wherein the zeolite of the Y-type
before.                                      5       has been contacted
with the solution of an alkaline compound during-a-time between 15
Experiment 2                                         minutes and 4 hours.
The procedure as described In experiment 1    6. Catalyst composition
according to any one of was repeated using a solution of ammonium hy-  10
claims 1-5, wherein the binder comprises an droxide having a pH of 10. The
unit cell size of the  inorganic oxide or a mixture of inorganic ox-
material obtained amounted to 2.430 nm, whilst the   Ides. RBT value
amounted to 0.37. 7. Catalyst composition according to any one of
Experiment 3                                 15      claims 1-8, wherein
the modified zeolite of the Y-type has a unit cell size below 2.435 nm. The
procedure as described in experiment 1 was repeated, using a solution of
triethanolamine  8  Catalyst composition according to any one of having a
pH of 10. The unit cell size of the material  claims 1-7, wherein the
modified zeolite of the obtained amounted to 2.432, whilst the RBT value
20  Y-type has a [err] molar ratio of from 4 amounted to 0.39.
to 25. Experiment 4                                     9. Catalyst
composition according to any one of claims 1-8 which comprises in addition
at least The procedure as described in experiment 1   25   one
hydrogenation component of a Group VI was repeated, using a solution of
tetrapropylam-     metal and/or at least one hydrogenation com- monium
hydroxide having a pH of 10. The unit cell    ponent of a Group VIII metal.
size of the material obtained amounted to 2.431 nm, whilst the RBT value
amounted to 0.29.       10. Hydroconversion process wherein use is made 30
of a catalyst composition according to any one Claims
of claims 1-9. Claims for the following Contracting States: AT, BE, CH, LI,
DE, DK, FR, GB, GR, IT, LU, NL,  11. Process for the preparation of a
modified PT, SE                                               zeolite of
the Y-type which comprises subject- 35     Ing an ultra-stable zeolite Y or
a very ultra- 1. Catalyst composition comprising a modified        stable
zeolite Y to a treatment with a solution zeolite of the Y-type and a
binder, which modi-  of an alkaline compound having a pH between fled
zeolite is obtainable by subjecting an ultra-  8 and 13. stable zeolite Y
or a very ultra-stable zeolite Y to a treatment with a solution of an
alkaline  4o  12. Process according to claim 11, wherein the compound
having a pH between 8 and 13.           solution has a pH between 9 and 12.
2. Catalyst composition according to claim  1,   13. Process according to
claim 11 or 12, wherein wherein the modified zeolite of the Y-type has
the alkaline compound is a metal hydroxide, a been prepared by subjecting a
zeolite of the Y-  45  nitrogen-containing alkaline compound or an type to
a treatment with a solution of an al-    organic alkaline compound. kaline
compound having a pH between 9 and 12.
14. Process according to any one of claims 11-13, wherein the treatment
with the solution of an 3. Catalyst composition according to claim 1 or 2,
5o  alkaline compound has been carried out at a wherein the alkaline
compound comprises a        temperature between 20 and 120 C. metal
hydroxide, a nitrogen-containing alkaline compound or an organic alkaline
compound.     15. Process according to any one of claims 11-14, wherein the
zeolite of the Y-type has been 4. Catalyst composition according to any one
of  55  contacted with the solution of an alkaline com- claims 1-3, wherein
the treatment with the so-   pound during a time between 15 minutes and
lution of an alkaline compound has been car-     4 hours. ried out at a
temperature between 20 and 120    
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EP 0 528494 B1                8 for: 1 hour at reflux conditions. The
modified zeolite  * C. of the Y-type recovered had a unit cell size of '
2.427 nm and a RBT value of 0.57. The Residual  5. Catalyst composition
according to any'.one of Butanol Test was carried out. as described herein-
claims 1-4, wherein the zeolite of the Y-type before.
has been contacted with the solution of an alkaline compound during a time
between 15       . ;  Experiment 2
minutes and 4 hours. The procedure as described in experiment 1    6.
Catalyst composition according to any one of was repeated using a solution
of ammonium hy-  10    claims 1-5, wherein the binder comprises an droxide
having a pH of 10. The unit cell size of the  inorganic oxide or a mixture
of inorganic ox- material obtained amounted to 2.430 nm, whilst the  ides.
RBT value amounted to 0.37.: 7. Catalyst composition according to any one
of. Experiment 3                                 15      claims 1-6,
wherein the modified zeolite of the Y-type has a unit cell size below 2.435
nm. The procedure as described in experiment 1 was repeated, using a
solution of triethanolamine  8  Catalyst composition according to any one
of having a. pH of 10. The unit cell size of the material  claims 1-7,
wherein the modified zeolite of the obtained amounted to 2.432, whilst the
RBT value   20  Y-type has a [err] molar ratio of from 4 amounted to O.39.
to 25. ExperIment 4                                      9. Catalyst
composition according to any one  of claims 1-8 which comprises in addition
at least The procedure as described in experiment 1   25   one
hydrogenation component of a Group VI was repeated using a solution of
tetrapropylam-     metal and/or at least one hydrogenation com- monium
hydroxide having a pH of 10. The unit cell    ponent of a Group VIII metal.
size  of::the material obtained amounted to 2.431 nm, whilst the RBT value
amounted to 0.29.          10. Hydroconversion process wherein use  is made
30.      of a catalyst composition according to   any one Claims
of claims 1-9. Caims for the following Contracting States: AT, BE, CH LI,
DE, DK, FR, GB, GR, IT, LU, NL,  11. Process for the preparation of a
modified . . .. PT, SE
zeolite of the Y-type which comprises subject-  - - ing an ultra-stable
zeolite Y or a very ultra- Catalyst composition comprising a modified
stable zeolite Y to a treatment with a solution zeolite of the Y-type and a
binder, which modi-   of an alkaline compound having a pH between fled
zeolite is obtainable by subjecting an ultra-  8 and 13. stable zeolite Y
or a very ultra-stable zeolite Y to a  treatment with a solution of an
alkaline   40  12. Process according to claim 11, wherein the compound
having a pH between 8 and 13.            solution has a pH between 9 and
12. 2.  Catalyst composition according to claim  1,  13 Process according
to claim 11 or 12, wherein wherein the modified zeolite of the Y-type has
the alkaline compound is a metal hydroxide, a been prepared by subjecting a
zeolite of the Y-  45  nitrogen-containing alkaline compound or an type to
a treatment with a solution of an al-     organic alkaline compound. kaline
compound having a pH between 9 and 12.
14. Process according to any one of claims 11-13, wherein the treatment
with the solution of an 3. Catalyst composition according to claim 1 or 2,
so  alkaline compound has been carried out at a wherein the alkaline
compound comprises a         temperature between 20 and 120 C. metal
hydroxide, a nitrogen-containing alkaline compound or an organic alkaline
compound.   15. Process according to any one of claims 11-14, wherein the
zeolite of the Y-type has been. 4    Catalyst composition according to any
one of  55  contacted with the solution of an alkaline com- claims 1-3,
wherein the treatment with the so-    pound during a time between 15
minutes and lution of an  alkaline compound has been car-   4 hours. ried
out at a temperature between 20 and 120 5    9      EP 0 528 494 B1
10 



Claims for the following Contracting State: ES       stable zeolite Y to a
treatment with a solution of an alkaline compound having a pH between
process for the preparation  of  a catalyst     8 and 13. composition which
comprises mixing  a modi- fied-zeolite   of the. Y-type and a binder, which
5.  12. Process according to claim.. 11 where in the modified zeolite Is
obtainable by subjecting an   solution has a pH between 9 and 12.
ultra-stable zeolite Y or a very ultra-stable zeolite Y to a treatment with
a solution of an  13. Process according to claim 11 or 12, wherein alkaline
compound having a pH between 8 and       the alkaline compound is a metal
hydroxide, a 13.                                       10
nitrogen-containing alkaline compound or   an organic alkaline compound. 2
A  process according to claim  1, wherein the modifed zeolite of the Y-type
has been pre-   14. Process according to any one of claims 11-13, pared by
subjecting a zeolite  of the Y-type to a  wherein the treatment with the
solution of an treatment with a solution of an alkaline COM-   15  alkaline
compound has been carried out at a pound having a pH between 9 and 12.
temperature between 20 and [err] 3.A process according to claim 1 or 2,
wherein  15 Process according to any one of claims 11-14, the . alkaline
compound  comprises a metal hy-  wherein the zeolite of the Y-type has
been droxide, a nitrogen-containing  alkaline com-  20  contacted with the
solution of an alkaline com- pound or an organic alkaline compound.
pound during a time between 15 minutes and 4 hours. 4   A process according
to any one of claims 1-3, wherein the treatment with the solution of an
Patentansprtlche alkaline compound has been carried out at a   25
Patentansproche fOr folgende Vertragastaaten PT, SE 5 A  process according
to  any one of claims 1-4, wherein the zeolite of the Y-type has been
1. Katalysatorzusammensetzung mit elnern modi~- contacted with the solution
of an alkaline com -  30  fizierten Zeolith vom Y-Typ und elnem Binde-.
pound during a time between 15 minutes and       mittel, wobel der
modifizierte Zeolith durch -Be--. 4  hours.
handlung elnes hochstabien VY-Zeoliths oder,'   . eines hdchststabilen
V-Zeoliths mit elner U$ 6  A process according to. any one of claims 1-5,
sung elner alkalischen Verbindung mit elnem wherein the binder comprises an
inorganic ox-  35  pH-Wert zwischen 8 und 13 erhalten werden ide or a
mixture of inorganic oxides.              kann. 7  A process according to
any one of claims 1-6,  2. Katalysatorzusammensetzurig nach Anspruch
wherein the modified zeolite of the Y-type has    :1, wobel der
modifizierte Zeolith vorn Y-Ty a unit cell size below 2.435 nm.        40
durch Behandlung eines Zeoliths vom Y-TyP mit einer L6sung einer
allkalischen Verbindung A process according to any one of claims 1-7,
mit elnemn pH-Wert zwischen 9 und. 12 herge- wherein the modified zeolite
of the Y-type has       stellt worden ist. a [err] molar ratio of from 4 to
25. 45   a  Katalysatorzusammensetzung nach Anspruch 1 .9 A process
according to any one of claims 1-8    oder 2, wobei die alkalische
Verbindung ein which comprises in addition at least one hy-
Metalihydroxid, eine stickstoffhaltige alkaliache drogenation component of
a Group VI metal         Verbindung oder elne organische alkalische .
and/or at least one hydrogenation component        VerbIndung umfa~t. Of a
Group VIII metal.                    50 4. Katalysatorzusammensetzung nach
einemn der 10.Hydroconversion process wherein use is made       Anspr~che
1-3, wobei die Behandlung mit der of a catalyst composition as prepared In
any      Ldasung einer alkallschen Verbindung bel siner one of claims 1-9
Temperatur zwischen 20 und 1209C durchge-~ 65f0hrt worden 1st. :11. Process
for the preparation of a modified zeolite. of the Y-type which comprises
subject-  5. Katalysatorzusam~mensetzu~ng nach elnemn der ing an
ultra-stable zeolite Y or a  very ultra-    Anspr~che 1-4, wobei der
Zeolith yam Y-Typ 6    EP O 528 494 B1             12 mit der Losung elner
alkalischen Verbindung    PatentansprUche tUr folgenden Vertragsstaat !15
Minuten bis 4 Stunden lang in BerUhrung     ES 



gebracht worden ist. 1. Verfahren zur Herstellung einer Katalysatorzu- 6
Katelysatorzusammensetzunlg nach elnem der   5    sammensetzung, be! dem
ein modifizierter. AnsprOche,1-5, wobei das Bindemittel ein an-
Zeolith vom Y-Typ und ein Bindemittel ver-. organisches Oxid oder eine
Mischung aus an-        mischt werden, wobei der modifizierte Zeolith _
organischen Oxiden umfaBt.                         durch Behandlung eines
hochstabilen Y-Zeo- liths oder eines hochststabilen Y-Zeoliths mit '.   -
7.- Katalysatorzusammensetzung nach elnem der  1O     eLner Losung elner
alkalischen Verbindung mit: AnsprOche 1-6, wobel der modifizierte Zeollth
einem pH-Wert zwischen 8 und 13 erhalten vom Y-Typ eine Gitterkonstante
unter 2,435         werden kann. nm aufweist. 2. Verfahren nach Anspruch 1,
wobei der modifi- 8. Katalysatarzusammensetzung nach einem der  16
zierte Zeolith vom Y-Typ durch Behandlung Ansprache 1-7, wobei der
modifizierte Zeolith      eines Zeoliths vom Y-Typ mit einer L6sung :m,
Vy-Typein Molverhiltnis SiO2/A]203 von 4       einer alkalischen Verbindung
mit einem.pH- bis 25 aufweist.                                   Wert
zwischen 9 und 12 hergestellt worden ist. : > u    9.
Katalysatorzusammefnsetzung nach einem der  20  3. Verfahren nach Anspruch
1 oder 2, wobei die AnsprUche 1-8, die zusltzlich mindestens elne
alkalische Verbindung ein Metalihydroxid, elne  .... .  .. m
Hydrierungskomponente  eines Metalls der           stickstoffhaltige
alkalische Verbindung oder Gruppe VI und/oder mindestens. elne Hydrie-
eine organische alkalische Verbindung umfaSt.: rungskomponente eines
Metalls der Gruppe, Vill umfast.                              25  4.
Verfahren nach einem der AssprUche 1-3, wo-.    .    . bei die Behandlung
mit der Losung einer .alka-. ;; - -i -' 10. Verfahren zur hydrierenden
Umwandlung, wo-  lischen Verbindung bei einer, Temperatur zwi- bei'ine
.Katalysatorzusammenlsetzung nach el-      schen 20 und 120 * C
durchgefUhrt worden ist. nem der AnsprUche 1-9 verwendet wird. 30  5.
Verfahren nach einem der AnsprUche 1-4, wo-. 1i Verfahren zur Herstellung
elnes modifizierten       bei der Zeolith vom Y-Typ mit der- Losung' a
Zeoliths "am Y-Typ, be! dem ein hochstabiler        einer alkalischen
Verbindung 15 Minuten. bis 4' '-.*Zeolith oder ein h8chststabiler Y-Zeolith
mit  Stunden lang in Ber~hrung gebracht worden: einer Losung einer
alkalischen Verbindung mit     ist.
.r a. -einem pH-Wert zwischen 8 und 13 behandelt 9s wird.
6. Verfahren nach einem der AnsprUche 1-5, wo- be! das Bindemittel ein
anorganisches Oxid -. 12. Verfahren nach Anspruch 11, wobei die Lo-
oder eine Mischung aus anorganischen Oxiden f.='.>>  .    sung einen
pH-Wert zwischen 9 und 12 auf-           umfaBt. weist.
40 7. Verfahren nach einem der Ansprlche 1-6, wo- . 1&. Verfahren nach
Anspruch 11 oder 12, wobei es       bei der modifizierte Zeolith vom Y-Typ
eine '   ' , ,::.'-  sich bei der alkalischen Verbindung ur e i
Gitterkonstante unter 2,435 nm aufweist. Metalihydroxid, elne
stickstoffhaltige alkalische _: :Verbindung odor eine organische alkalische
.45  8. Verfahren nach einem der AnsprUche 1-7, wo- Verbindung handelt.
bei der modifizierte Zeolith vom Y-Typ ein Molverhaltnis S102/AI20a von 4
bis 25. auf- 14. Verfahren nach einem der AnsprUche 11-13,          weist.
.wobei die Behandlung mit der Losung einer alkalischen Verbindung bet einer
Temperatur  G0  9. Verfahren nach einem der AnsprOche 1-8, das . ::;T   . -
zwwschen 20 und 120 * C erfolgt Ist.             zusatzlich mindestens eine
Hydrierungskompo- ''''n.-9'-'. '-' '   -nente eines Metalls der Gruppe Vi
und/oder 15. Verfahren nach einem der AnsprUche 11-14,         mindestens
elne Hydrierungskomponente  i-      , 3S-. . ;    : bei dem der Zeolith vom
Y-Typ mit der Lo-           nes Metalls der Gruppe Vil umfaSt.. sun; ,g
einer alkalischhn Verbindung 15 Minuten   55 bis 4 Stunden lang in
BerUhrung gebracht wor-  10. Varfabren zr hydrierenden Umwandlung, wa- S!.1
T' .>  :; den ist.                                           bei
eineKatalysatorzusammensetzung nach el- nem der Ansprache 1-9 verwendet
wird. Eg.":.'. . - . 7 4,-
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11. Verfahren zur Herstellung eines modifizierten     entre 20 et 10 C. -
1Zeoliths vom Y-Typ, be! dem ein hochstabiler ; --Zeolith odor ein
hochststabiler  Zeolith mit  5. Composition catalytique selon l'une quelcon
einer Ldsung einer alkalischen Verbindung mit     que des revendications:
14, dans laquelle la 4.'. .';*.b> ..... : einem pH-Wert zwischen 8 und 13
behandelt   5  zeolite du type Y a Mt4 mise en contact avec la  - ------ .
..: .-...  wird.                                      solution d'un compose
alcalin durant un laps .do- temps compris entre 15 minutes et 4 heu ff;
,2,,,&   V,_eYryfa.hren nach Anspruch 11,. wobei die L-   res. 'sung einen
pH-Wert zwischen 9 und 12 auf- .'1,' '      .'west.               -: 70 8.
Composition catalytique solon l'une quelcon- quo des revendications 1-5,
dans laquelle le;: 1,& Verahren nach Anspruch 11 oder 12, wobei es  l
lant comprend un oxyde Inorganique ou un sich bel der alkallschen
Verbindung urn sin       m~lange d'oxydes inorganiques. ..
...:.Metalihydroxid, elne stickstoffhaltige alkalische Verbindung odor elne
organische alkalische   is  7. Composition catalytique salon lune quelcon-
...... ,-;-Verbindung handelt.                          quo des
revendicatlons 1-6, dans laquelle la z6olite du type Y modifi6e a une
dimension P'8. ., '14. Verfahren nach einem der AnsprOche 11-13,
des mailles unitaires de moins de 2,435 nm. wobei die Behandlung mit der
Losung einer k..,,, t     ::,salkalischen Verbindung be! einer Temperatur
20  8  Composition catalytique selon l'une quelcon- zwischeon 20 und 120 *C
erfolgt ist.              quo des revendications 1-7, dans laquelle Ia
z~olite du type Y modifie a un rapport molaire    ; <.15..VerFahren nach
einem der AnsprUche 11-14,       SiO2/AI20 .compris entre 4 et 25. bel dem
der Zeolith vom Y-Typ mit der Lo- sung einer alkalischen Verbindung 15
Minuten   25  9L Composition catalytique solon lPune quelcon- : bis 4
Stunden lang In Ber0hrung gebracht wor-     quo des revendications 1-8, qui
comprend.-on'. :, den ist.                                         outre au
moins un constitusnt d'hydrogdnation.  . d6riYv d'un mdtal du groupe VI.
et/ou au moins   :-. ; Revendlloatlons
un constituant d'hydrog6nation .ddrlv4 d'un me- .-i' Revendlcatlons pour
les Etats contractants  30    tal du groupe Vill. ;!W -sulvanta:: AT, BE,
CH, U, DE, DK, FR, GB, GR, 105- A':''T,1% NL,.PT, SE
10. Proc6d4 d'hydroconversion dans loquel on uti-.: ,-,;,,,.,,9   ,
Iise une composition catalytique selon I'une .-1 -Composition catalytique
comprenant une zdoli-     quelcoque des revendications 1-9... to du type Y
modalie et un liant, Ia z6olite  95 modifode pouvant tre obtenue en
soumettant    11. Proc~dd pour la pr6paration d'une z~olite du , .une
zeolite Y ultra-stable ou une zeolite Y trbs  type Y modifi6e, qui comprend
l'exposition :ultra-stable h un traitement avec une solution    d'une
zeolite Y ultra-stable ou d'une zdolite V  . . : . m-,n: d... '4.'un
compose alcalin ayant un pH compris    Otrs ultra-stable A un traitement
avoc une solu- entre 8 et 13.                            40      tion d'un
compos4 alcalin ayant un pH compris entre 8 et 13. -.2. Composition
catalytique solon la revendication ' :1,'  '   1, dans laquelle la zdolite
du type Y modifide a  12. Proc6dd solon la revendicaton 11, dans lequel 4--
prdparde par exposition d'une z~olite du     la solution a un pH compris
entre 9 et 12. type Y a un traitement avec une solution d'un   45 compos6
alcalin ayant un pH compris entre 9    1. Procdd6 solon la revendication 11
ou 12, dans et 12.                                            lequel ie
compose alcalin est un hydroxyde. de metal, un compose alcalin contenant de
l'azote 3, : $  Cornposition catalytique solon la revendication  ou un
compose alcalin organique. .1 ou 2, dans laquelle to composs alcalin corn-
so prend un hydroxyde de mrtal, un compos4        14. Procd6 selon l'une
quelconque des revendi- alcalin contenant de l'azote ou un composb
cations 11-13, dans loquel le traitement avec la . alcalin organique.
solution d'un compos6 alcalln a dt6 effectub a une tempbrature comprise
entre 20 et 120 * C. 4  Composition catalytique solon. I'une quelcon-  65 .
quo des revendications 1-3, dans laquollo Is   15. Procede solon I'une
quelconque des revendi- traitement avec la solution d'un cornpose alca-
cations 11-14, dans loquel Ia zbolite du type Y lin a ft4 effectub h une
tempbrature comprise     a 6t4 mise en contact avec la solution d'un ...
..    .    ...    .    .....    
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alcalin durant un laps de temps corn-     Vill. pris entre 15 minutes et 4
heures. 10. Proced6 d'hydroconversion dans lequel on uti- !- - '- ;.-l
'RevendlCatlons pour l'Etat contractant sulvant  lise une composiion
catalytique telle quo pre- ES                                           5
paree dans l'une quelconque des revendica-     - - tions 1-9. 1  Un procede
pour la preparation d'une compo- -^ - ^- -  -- -- sition catalytique, qui
comprend l'op~ration do  11. Proc~dd  pour la proparation d'une zedolite du
, ,e  1: , i    -   -   meianye d'une z~olite du type Y modifi6e ot  type Y
modifide, qui comprend lexposition d'un liant, la zeolite modifi6e pouvant
8tre ob-  10  d'une zeolite Y ultra-stable ou d'une zeolite Y , - : :    -
:tenue en soumettant une z6olite Y ultra-stable    tres ultra-stable a un
traitement avec une solu-. --:- ou une z6ollte Y trbs ultra-stable a un
tralte-   tion d'un compose alcalin ayant un pH compris, ment avec une
solution d'un compose alcalin       entre 8 et 13. ayant un pH comprls
entre 8 et 13. i5  12. Proc6de solon la revendlcation 11, dans lequel :2
Un procedd solon la revendlcation 1, dans          la solution a un pH
compris entre 9 et 12. i-;: ^ :-;    lequel la zAolite du type Y modifide a
ft, pr~parde en soumettant une zeolite du type Y   13. Proc6de solon la
revendication 11 ou 12, dans ,  un traitement avec une solution d'un compo-
lequel le compose alcalin est un hydroxyde de - :- \4se alcalin ayant un pH
compris entre 9 et 12.    20      m6tal, un compose alcalin contenant de
I'azote ou un compose alcalin organique.        ,   ; 3  Un proc6dd selon
la revendlcation 1 ou 2, dans ,equel le composd alcalin comprend un hy-
14 Proc6dd salon l'une quelconque des revendi- , . , ,,  , ,droxyde de
metal, un compos6 alcalin conte-     cations 11-13, dans lequel
letraltementaveclIa,, nant de 7'azote ou un compose alcalin organl-  25
solution d'un compos6 alcalin a ete effectue & - -    -  - 7,_ : 1 - ,:
quo.                                               une temperature comprise
entre 20 et 120-*C. -4. Un proc~dd solon l'une quelconque des reven-   16.
Procqd4 solon lune quelconque des revendi- dications 1-3, dans loquel le
traitement avec la  cations 11-14, dans lequel la zeolite du type Y ,Vi
solution d'un compos6 alcalin a ft4 effectu4 a   3o  a 6t6 mise en contact
avec la solution d'un;  : ,: .. ,une temperature comprise entre 20 et 120
C.       compos4 alcalin durant un laps de temps com- pris entre 15 minutes
et 4 heures.     -- ,,   . Un proc~d6 solon l'une quelconque des reven-
"dicatons 1-4, dans loquel la zdolite du type Y ,.- .-:;a .t.  mise en
contact avec la solution d'un   35 compose alcalin durant un laps de temps
com- pris entre 15 minutes et 4 heures. i,  V 6. Un proc~d4 solon l'une
quelconque des reven- dications 1-5, dans loquel le liant comprend un   4o
oxyde inorganique ou un m6lange d'oxydes inorganiques. 7. Un proc6d4 solon
lune quelconque des reven- .; , . dications 1-6, dans lequel la z~olite du
type Y   45. modifl6e a une dimension des cellules unitai- -  -       res
inf~rleure A 2,435 nm. L.. . ...   ,- -:...   Un procddd solon l'une
quelconque des reven- *;,:          dications 1-7, dans lequel la zdolite
du type Y   Go modifide a un rapport molaire SiO2/AI203 com- pris entre 4
et 25. -. . :.. 9.: Un procede solon lune quelconque des reven- i
dications 1-8, qui comprend en outre au moins   5- un constituant
dhydrogknation derivW d'un m6- tal du groupe VI et/ou au moins un
constituant d'hydrog~nation d~riv6 d'un m6tal du groupe    


