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In EP-A-0 021 787 a cracking process Is dis- closed wherein use is made of
a catalyst composition The present invention relates to a process for the
containing a ZSM-5 component and a Zeolite Y com- catalytic cracking of a
hydrocarbon feedstock by con-  ponent. The catalyst can further be provided
with a tacting the feedstock with a suitable catalyst compo-   5   trace
amount of a metal such as platinum to promote sition at catalytic cracking
conditions.           combustion of carbon monoxide to the dioxide in the
Catalytic cracking is a refining process which is  regenerator.
Hydrocarbonaceous feedstocks com- applied commercially on a large scale. In
this process  prising light hydrocarbons, such as a gaseous stream heavy
hydrocarbon fractions are converted into ligh-  of [err] hydrocarbons, as a
feedstock component is ter and less viscous products. The conversion or  10
not mentioned at all, let alone suggested as possible cracking takes mainly
place in thevapour phase in the  feedstock components. presence of a
catalyst. The feedstock is so converted  In GB-A-1 058 189 a catalytic
cracking process is into e.g. gasoline. Part of the feedstock is converted
described wherein an oil is contacted with an alumi- into gas consisting of
four or less carbon atoms per  nosilicate having a pore size less than 7
Angstrom molecule. The gas partly consists of olefins and partly  15  units
and a cracking catalyst of generalized compe- of saturated hydrocarbons.
tence. GB-A-1 058 189 is totally silent about [err] During the cracking
reactions some heavy ma-   hydrocarbons feedstock components. terial known
as coke, is deposited onto the catalyst.  As stated hereinbefore, part of
the feedstock that This reduces its catalytic activity and regeneration is
has been cracked has been converted into a gaseous desired. Regeneration Is
accomplished by burning off  20  fraction. Part of this gaseous fraction is
saturated and the coke and then the catalyst activity is restored.  has a
relatively low intrinsic value. It would therefore Therefore three steps
can be distinguished in the pro-  be advantageous if one could amend the
process cess, viz. a cracking step in which the hydrocarbons  and/or
catalyst such that hardly any saturated are converted into lighter
products, a stripping step to  gaseous compound will be formed.
Surprisingly, it has remove hydrocarbons adsorbed on the catalyst and a
25  now been found that the yield of saturated gaseous regeneration step to
burn off coke from the catalyst.  components is reduced if the catalyst
composition The regenerated catalyst Is then reused in the crack-  further
contains a dehydrogenating metal or metal ing step.
component. As catalysts for catalytic cracking, zeolites in an
Accordingly, the invention provides a process for amorphous matrix have
been found to be very effec-  30  the catalytic cracking of a hydrocarbon
feedstock, tive. In particular zeolites having relatively large  comprising
contacting the feedstock with a catalyst pores, i.e. having pore diameters
larger that 0.7 nm,  composition comprising a zeolite I having a pore are
very suitable. From EP-B-0,131,986 catalyst    diameter larger than 0.7 nm
and a zeolite 11 having a compositions are known comprising a zeolite I
with  pore diametersmallerthan 0.7 nm, which composition large pores and  a
zeolite 11, being a ZSM-5-type zeol-  35  further comprises at least one
dehydrogenating metal ite, with a pore diameter of smaller than 0.7 nm.
Simi-  or metal component, under catalytic cracking condi- lar catalyst
compositions are also known from      tions whereby the feedstock comprises
hydrocarbons DE-A-2,149,218.                                    having a
boiling point of at least [err]  and hydrocar- In GB-A-1 486 927 a method
for the cracking of   bons having from 2 to 5 carbon atoms. hydrocarbons is
described wherein a hydrocar-  40     The surprising nature of the present
invention is bonaceous feedstock is contacted with a two-zeolite
Illustrated by US-A-4,100,218, which describes a pro- catalyst composition
consisting of a type-Y zeolite  cess for the preparation of LPG (saturated
[err]-hyd- and a commercial mordenite, identified as Zeolon H.  rocarbons)
and gasoline starting from an olefinic In "Molecular Sieve Catalysts", P.
Michiels and O.C.E.  stream, using a zeolitic catalyst having a pore diame-
De Herdt, EPO Applied technology series-volume 9,  45  ter of less than 0.7
nm, which catalyst may contain a at page 40 it is indicated that mordenite
zeolites gen-  metal component, e.g. a dehydrogenating Group 8 erally used
have an effective pore diameter of about  metal. Since it was known that
zeolites, hereinabove 6 to 10 [err]. Further, it has been indicated that
the mor-  indicated as zeolite 11, have activity to promote the denite
Zeolon H is called a "large pore" mordenite.  conversion of olef Ins to
saturated gaseous hydrocar- Accordingly mordenite Zeolon H may be classed
50  bons, it is surprising that according to the present rather as a
zeolite having a pore diameter above 7 A,  invention olefinic gaseous
hydrocarbons are formed. instead of a zeolite having a pore diameter below
7 A.  The dehydrogenating metal or metal component Thus, both zeolite
catalyst components in GB-A-1 488  is present on the zeolitic catalyst
composition. It Is 927 comprise essentially a zeolite having a pore
possible to distribute the dehydrogenating metal diameter larger than 0.7
nm. Moreover, GB-A-1 486   55  (component) over both zeolites. In the
latter case the 927 is totally silent about a very light feedstock com-
dehydrogenating activity is effected on the complete ponent is to be
converted together with a heavy feed-  feedstock. It is believed that when
the dehydrogenat- stock component. 2    



3                   EP 0 355 928 B1                  4 ing metal
(component) is present only on the zeolite  jasite-type zeolites and
zeolite L. Faujasite-type zeol- II, the dehydrogenating activity is
effected only on  ites, including zeolites X and Y, are preferred; in par-
those molecules which can enter the pores of the     ticular zeolite Y is
preferred. The zeolite can be in its zeolite II. Basically that means that
only linear and/or  acidic form, I.e. the form in which the zeolite hardly
relatively small molecules will be subjected to the   5   contains any
alkali metal ions. It is also possible to dehydrogenating activity of the
metal. Since one of  load the zeolite with a dehydrogenating metal as des-
the objects of the invention Is to convert linear and/or  cribed
hereinabove. Preferably the zeolite I com- relatively small molecules
including [err] cyclic    prises rare earth metals. The latter metals may
have groups, e.g. naphthenes into small olefins or aroma-  been
incorporated onto the zeolite by any conven- tics, the case in which only
zeolite 11 comprises a   10  tional method. In particular ion-exchange is a
very dehydrogenating metal is preferred.                  suitable method.
The amount of the dehydrogenating metal or           The zeolite II has a
pore diameter smaller than 0.7 metal component may vary within wide ranges.
Very    nm. The pore diameter can be as low as 0.4 nm. Suit- small amounts,
i.e. in the ppm range, show a dehyd-  able zeolites 11 include crystalline
silica (silicalite), sill- rogenating activity which is too low for
commercial  15  coaluminophosphates  (SAPO),  chromosilicates, practice.
gallium silicates, iron silicates, aluminium phosphates Therefore, the
amount of dehydrogenating metal   (ALPO), titanium aluminosilicates (TASO),
boron sill- (component) Is preferably from 0.5 to 20 %wt, calcu-  cates,
titanium aluminophosphates (TAPO) and iron lated as metal and based on
zeolite II.              aluminosilicates. Examples of zeolites 11 that may
be The dehydrogenating metal that can be used can   20   used in the
process of the invention and that have a be selected from many metals.
Suitable metals        pore diameter of 0.4 to 0.7 nm, include SAPO-4 and
include those of Group 2b, in particular zinc, and of  SAPO-11, which are
described in US-A-4,440,871, Group 3a, in particular gallium. It Is however
preferred  ALPO-11, described in US-A-4,310,440, TAPO-11, to select a Group
8 and/or a Group 6b metal or metal  described in US-A-4,500,651, TASO-45,
described in component. More preferably, the metal is selected   25
EP-A-229,295, boron silicates, described in e.g. US- from the group
consisting of platinum, palladium,    A-4,254,297, aluminium silicates like
erionite, ferrier- nickel, cobalt, molybdenum, tungsten and mixtures   ite,
theta and the ZSM-type zeolites such as ZSM-5, thereof. When one of the
noble metals is used, e.g.  ZSM-11, ZSM-12, ZSM-35, ZSM-23, and ZSM-38.
platinum or palladium, the Group 8 metal Is preferably  Preferably the
zeolite is selected from the group con- present in the metallic form. When
a non-noble metal  30  sisting of crystalline metal silicates having a
ZSM-5 is employed, e.g. nickel and/or cobalt and/or molyb-  structure,
ferrierite, erionite and mixtures thereof. denum and/or tungsten, the
dehydrogenating metal Is  Suitable examples of crystalline metal silicates
with preferably used in its oxidic, sulphidic or metallic form.  ZSM-5
structure are aluminium, gallium, iron, scan- The weight percentage of
zeolite I to the sum of  dium, rhodium and/or chromium silicates as des-
zeolites  I and II may vary. Suitably the percentage   35  cribed in e.g.
GB-B-2,110,559. The pore diameters of amounts from 0.1 to 30 %wt, more
preferably, the     these silicates are in the range of 0.5-0.6 nm. weight
percentage of zeolite I to the sum of zeolites I  The zeolite 11 is
preferably not in its acidic form. and II ranges from 1 to 10 %wt.
This can be accomplished by having the dehyd- The catalyst composition used
in the present pro-  rogenating metal (components) occupy the potentially
cess comprises two zeolites. In one embodiment of  40  acidic sites. It is
also possible to allow the zeolite II to the present invention the catalyst
composition       be In Its alkali metal form. By avoiding the presence
includes a physical mixture of at least two cracking  of a great number of
acidic sites on zeolite 11 the risk components, one comprising a zeolite I
and another   of overcracking of relatively small molecules is comprising a
zeolite II. In this embodiment the compo-  reduced. sition comprises a
mixture of catalyst particles that  45  The preparation of the catalyst
composition used contain only one of both zeolites. It will be clear to the
in the process according to the present Invention can man skilled in the
art that the catalyst particles may  be done by any conventional method,
such as ion-ex- further comprise a matrix material, such as an refrac-
change, (co)precipitation, impregnation, (co)mulling tory oxide, e.g.
silica, alumina, silica-alumina, mag-  etc. A suitable method is to prepare
a zeolite 11 con- nesia, thoria, titania and zirconia. In another  50
taining a dehydrogenating metal component via one embodiment of the present
invention, which is prefer-  or more conventional methods and incorporating
this red, the catalyst composition comprises an intimate  loaded zeolite
together with a matrix material and a mixture of the zeolites I and II in a
porous matrix ma-  zeolite II into catalyst particles. terial. That implies
that a catalyst particle contains  The process is carried out under
catalytic crack- both zeolites.                                 55  ing
conditions. This implies that the process is advan- Zeolite I has a pore
diameter greater than 0.7 nm.  tageously carried out in the absence of
added The pore diameters of suitable zeolites I can be as  hydrogen.
Preferably the process is carried out in an large as 1.2 nm. Suitable
zeolites I include the fau-  upwardly or downwardly moving catalyst bed.
Suit-    5                   EP 0 355 928 B1                6 



ably the process is carried out in the manner of con-  330 C and a stream
of hydrocarbons having from 2 ventional Thermofor Catalytic Cracking (TCC)
or    to 5 carbon atoms. Fluidised Catalytic Cracking (FCC) processes. The
2. Process according to claim 1, in which the process conditions are
preferably a temperature of  amount of hydrocarbons with 2 to 5 carbon
atoms In 400 to [err], in particular 450 to [err], a pressure   s   the
feed is from 1 to 20 %wt, based on the weight of of 1 to 10 bar, in
particular 1 to 7.5 bar, a weight hourly  hydrocarbons with a boiling point
of at least [err] space velocity of 1 to 250 kg/kg.h, In particular 5 to
and the hydrocarbons with 2 to 5 carbon atoms. 150 kg/kg.h and a catalyst
composition/feedtock            3. Process according to claim 1 or 2, in
which the weight ratio of 1 to 25, in particular 1.5 to 20.  hydrocarbons
having 2 to 5 carbon atoms in the The feedstock that can be used in the
present  10   molecule at least partly originate from a recycle process
includes conventional catalytic cracking   stream obtained in the present
process. feedstocks, such as (vacuum) gas oils, deasphalted     4. Process
according to any one of claims 1 to 3, residual oils, and long or short
residues, provided that  in which hydrocarbons with 2 to 5 carbon atoms
they comprise hydrocarbons having a boiling point of  include an LPG
fraction. at least [err] . An advantage of the present invention   15  5.
Process according to any one of claims 1-4, in resides in the inclusion in
the feedstock of additional  which only zeolite 11 comprises the
dehydrogenating hydrocarbons having from 2 to 5 carbon atoms. These  metal
or metal component. small molecules will be dehydrogenated to yield valu-
6. Process according to any one of claims 1-5, in able olefins. The
feedstock may consist of a mixture  which in the catalyst composition the
amount of of gaseous [err]  hydrocarbons, naphtha, kerosine,  20
dehydrogenating metal or metal component is from gasoil, vacuum distillates
and vacuum residual frac-  0.5 to 20 %wt, based on zeolite II. tions.
Preferably, the feedstock consists of a mixture  7. Process according to
any one of claims 1 to 6, of a conventional catalytic cracking feedstock as
in which the dehydrogenating metal has been selec- defined hereinabove and
a gaseous stream of [err]    ted from a Group 6b and/or a Group 8 metal.
hydrocarbons. The amount of hydrocarbons with 2 to  25  8. Process
according to claim 7, In which the 5 carbon atoms in the feedstock is
preferably from 1  metal has been selected from the group consisting of to
20 %wt, based on the weight of the hydrocarbons  platinum, palladium,
nickel, cobalt, iron, tungsten, with a boiling pointof at least [err]  and
the hydrocar-  molybdenum and mixtures thereof. bons having from 2 to 5
carbon atoms.                  9. Process according to any one of claims 1
to 8, The hydrocarbons having 2 to 5 carbon atoms in  30  in which in the
catalyst composition the weight per- the molecule may accrue from a variety
of sources.  centage of zeolite I to the sum zeolites I and 11 ranges
Suitable sources include straight run LPG, gaseous  from 0.1 to 30 %wt.
products from hydrotreatment and/or hydrocracking      10. Process
according to any one of claims 1 to processes, waste streams from
alkylation processes  9, in which the catalyst composition Includes a
physi- orcatalytic dewaxing processes and the like. The hyd-  35  cal
mixture of catalyst particles containing zeolite I rocarbons with 2 to 5
carbon atoms preferably com-  and catalyst particles containing zeolite II.
prise an LPG fraction, i.e. propane and/or butanes.    11. Process
according to any one of claims 1 to Preferably, the hydrocarbons having 2
to 5 carbon  10, in which the catalyst composition comprises an atoms in
the molecule at least partly originate from a  intimate mixture of
thezeolites I and II in a porous mat- recycle stream obtained in the
present process. In the   40  rix. present process olef ins are formed, nut
an amount of  12. Process according to any one of claims 1 to saturated
compounds remain unconverted. After      11, in which zeolite I in the
catalyst composition separation of the unconverted hydrocarbons these
includes a faujasite-type zeolite. are conveniently recycled to the present
process.      13. Process according to claim 12, in which the 45  faujasite
is a zeolite Y. 14. Process according to claim 12 or 13, in which Claims
the faujasite contains rare earth metals. 15. Process according to any one
of claims 1 to 1. Process for the catalytic cracking of a hydrocar-  14, in
which the zeolite II is selected from crystalline bon feedstock, comprising
contacting the feedstock   50   metal silicates having a ZSM-5 structure,
ferrierite, with a catalyst composition comprising a zeolite I hav-
erionite and mixtures thereof. ing a pore diameter larger than 0.7 nm and a
zeolite   16. Process according to any one of claims 1 to 11 having a pore
diameter smaller than 0.7 nm, which  14, in which zeolite 11 is
substantially in its alkali metal composition further comprises at least
one dehyd-  form. rogenating metal or metal component, under catalytic  55
17. Process according to any one of claims 1 to cracking conditions,
whereby the feedstock com-    16, which Is carried out in the absence of
added hyd- prises hydrocarbons having a boiling point of at least  rogen.
18. Process according to any one of claims 1 to 4    EP 0 355928 B1 



ably the process is carried out in the manner of con-  330 C and a stream
of hydrocarbons having from 2 ventional Thermofor Catalytic Cracking (TCC)
or     to 5 carbon atoms. Fluidised Catalytic Cracking (FCC) processes. The
2. Process according to claim 1, in which the process conditions are
preferably a temperature of  amount of hydrocarbons with 2 to 5 carbon
atoms in 400 to [err], in particular 450 to [err], a pressure   5   the
feed is from 1 to 20 %wt, based on the weight of of 1 to 10 bar, in
particular 1 to 7.5 bar, a weight hourly  hydrocarbons with a boiling point
of at least [err] space velocity of 1 to 250 kg/kg.h, in particular 5 to
and the hydrocarbons with 2 to 5 carbon atoms. 150 kg/kg.h and a catalyst
composition/feedstock       3. Process according to claim 1 or 2, in which
the weight ratio of 1 to 25, in particular 1.5 to 20.   hydrocarbons having
2 to 5 carbon atoms in the The feedstock that can be used in the present
10   molecule at least partly originate from a recycle process includes
conventional catalytic cracking    stream obtained in the present process.
feedstocks, such as (vacuum) gas oils, deasphalted     4. Process according
to any one of claims 1 to 3, residual oils, and long or short residues,
provided that  in which hydrocarbons with 2 to 5 carbon atoms they comprise
hydrocarbons having a boiling point of  include an LPG fraction. at least
[err] . An advantage of the present invention   15  5. Process according to
any one of claims 1-4, in resides in the inclusion in the feedstock of
additional  which only zeolite 11 comprises the dehydrogenating
hydrocarbons having from 2 to 5 carbon atoms. These  metal or metal
component. small molecules will be dehydrogenated to yield valu-  6.
Process according to any one of claims 1-5, In able olefins. The feedstock
may consist of a mixture  which in the catalyst composition the amount of
of gaseous [err] hydrocarbons, naphtha, kerosine,  20  dehydrogenating
metal or metal component is from gasoil, vacuum distillates and vacuum
residual frac-  0.5 to 20 %wt, based on zeolite II. tions. Preferably, the
feedstock consists of a mixture  7. Process according to any one of claims
1 to 6, of a conventional catalytic cracking feedstock as   in which the
dehydrogenating metal has been selec- defined hereinabove and a gaseous
stream of [err]    ted from a Group 6b and/or a Group 8 metal.
hydrocarbons. The amount of hydrocarbons with 2 to  25  8. Process
according to claim 7, in which the 5 carbon atoms in the feedstock is
preferably from 1  metal has been selected from the group consisting of to
20 %wt based on the weight of the hydrocarbons   platinum, palladium,
nickel, cobalt, iron, tungsten, with a boiling pointof atleast [err]  and
the hydrocar-  molybdenum and mixtures thereof. bons having from 2 to 5
carbon atoms.                  9. Process according to any one of claims 1
to 8, The hydrocarbons having 2 to 5 carbon atoms in  30  In which in the
catalyst composition the weight per- the molecule may accrue from a variety
of sources.  centage of zeolite I to the sum zeolites I and II ranges
Suitable sources include straight run LPG, gaseous  from 0.1 to 30 %wt.
products from hydrotreatment and/or hydrocracking      10. Process
according to any one of claims 1 to processes, waste streams from
alkylation processes  9, in which the catalyst composition includes a
physi- or catalytic dewaxing processes and the like. The hyd-  35  cal
mixture of catalyst particles containing zeolite I rocarbons with 2 to 5
carbon atoms preferably com-  and catalyst particles containing zeolite II.
prise an LPG fraction, i.e. propane and/or butanes.     11. Process
according to any one of claims 1 to Preferably, the hydrocarbons having 2
to 5 carbon  10, in which the catalyst composition comprises an atoms in
the molecule at least partly originate from a  intimate mixture of the
zeolites I and 11 in a porous mat- recycle stream obtained in the present
process. In the   40  rix. present process olefins are formed, nut an
amount of    12. Process according to any one of claims 1 to saturated
compounds remain unconverted. After       11, in which zeolite I in the
catalyst composition separation of the unconverted hydrocarbons these
includes a faujasite-type zeolite. are conveniently recycled to the present
process.       13. Process according to claim 12, in which the 45
faujasite is a zeolite Y. 14. Process according to claim 12 or 13, in which
Claims                                              the faujasite contains
rare earth metals. 15. Process according to any one of claims 1 to 1.
Process for the catalytic cracking of a hydrocar-  14, in which the zeolite
11 is selected from crystalline bon feedstock, comprising contacting the
feedstock   50   metal silicates having a ZSM-5 structure, ferrierite, with
a catalyst composition comprising a zeolite I hav-  erionite and mixtures
thereof. ing a pore diameter larger than 0.7 nm and a zeolite    16.
Process according to any one of claims 1 to 11 having a pore diameter
smaller than 0.7 nm, which  14, in which zeolite 11 is substantially In its
alkali metal composition further comprises at least one dehyd-   form.
rogenating metal or metal component, under catalytic  55  17. Process
according to any one of claims 1 to cracking conditions, whereby the
feedstock com-    16, which is carried out in the absence of added hyd-
prises hydrocarbons having a boiling point of at least  rogen. 18. Process
according to any one of claims 1 to 4    7                   EP 0 355 928
B1                  8                        . 



17, which is carried out in an upwardly or downwardly  9. Verfahren nach
irgendeinem der Ansprflche I moving catalyst bed.
bis 8, in welchem der prozentuale Gewichtsanteil an 19. Process according
to any one of claims 1 to  dem Zeolith I in der
Katalysator-Zusammensetzung, 18, which is carried out at a temperature of
400 to 650  bezogen auf die Summe der Zeolithe I und 11, im Be- [err], a
pressure of 1 to 10 bar, a space velocity of 1 to   5   reich von 0,1 bis
30 Gewichtsprozent liegt. 250 kg/kg.h and a catalyst composition/feedstock
10. Verfahren nach irgendeinem derAnsprrlche I weight ratio of 1 to 25.
bis 9, in welchem die Katalysator-Zusammensetzung eine physlkallsche
Mischung aus Katalysatortell- chen, welche den Zeolith I enthalten, und aus
Kataly- Patentansprilche                               10  satorteilchen,
welche den Zeolith II enthalten, umfaSt. 11. Verfahren nach irgendeinem
derAnspriche 1 I. Verfahren zum katalytischen Cracken eines    bis 10, in
welchem die Katalysator-Zusammenset- Kohlenwa serstoff-EinsatImaterials,
umfassend des   zung eine innige Mlschung der Zeolithe I und 11 in el-
Kontaktieren des Einsatzmaterlals unter katalyti-  ner porosen Matrix
umfaeft. schen Crackbedingungen mit einer Katalysator-Zu-  15   12.
Verfahren nach irgendelnem derAnspruche I sammensetzung, die einen Zeolith
I mit elnem       bis 11, in welchem der Zeolith I in der Katalysator-Zu-
Porendurchmesser von mehr als 0,7 nm und einen     sammensetzung elnen
Zeolith des Faujasit-Typs um- Zeolith II mit einem Porendurchmesser von
weniger  falft. als 0,7 nm enthAlt, welche Zusammensetzung weiter-     13.
Verfahren nach Anspruch 12, In welchem der hin mindestens ein(e)
dehydrierend wirkende(s) Me-  20   Faujasit ein Zeolith Y ist. tall oder
Metalikomponente enthalt, wobei das          14. Verfahren gemni den
Ansprilchen 12 oder Einsatzmaterial Kohlenwasserstoffe mit einem Sle-  13,
in welchem der Faujasit seltene Erdmetalle ent- depurikt von mindestens
3300C und elnen Strom von  halt. Kohlenwasserstoffen mit 2 bis 5
Kohlenstoffatomen      15. Verfahren nach irgendelnem derAnsprOche I
enth~it.                                      25  bis 14,
inwelchemderZeollth II ausgewhiltistauskrI- 2. Verfahren nach Anspruch 1,
in welchem die    stallinen Metallsilikaten mit einerZSM-5-Strukturaus
Menge an Kohlenwasserstoffen mit 2 bis 5 Kohlen-   Ferrierit, Erionit und
Mischungen daraus. stoffatomen In dem Elnsatzmaterial I bis 20 Gew%
16. Verfahren nach irgendeinem derAnspriche 1 ausmacht, bezogen auf das
Gewicht an Kohlenwas-    bis 14, in welchem der Zeolith II im wesentlichen
in serstoffen-mit einem Siedepunkt von mindestens   30  seiner
Alkall-metallform vorilegt. 33Q00 und der Kohlenwasserstoffe mit 2 bis 5
Koh-      17. Verfahren nach Irgendeinem derAnspriiche I lenstoffatomen.
bUs 16, welches In Abwesenheit von zugesetztem *    3. Verfahren gemaf
Anspruch 1 oder 2, in wel-  Wasserstoff durchgefrlhrt wird. chem die
Kohlenwasserstoffe mit 2 bis 5 Kohlenstoff-   18. Verfahren nach
irgendeinem derAneprfche I atomen im MolekOl mindestens tellwelse aus elnem
35  bis 17, welches In elnem sich nach oben oder unten RlOuffihrstromn
stammen, welcher in dem vorliegen-  bewegenden Katalysatorbett durchgeffhrt
wird. den Verfahren' selbst erhalten worden ist.             19. Verfahren
nach irgendelnem derAnsprOche 1 4. Verfahren nach Irgendeinem der Ansprfche
1   bis 18, welches bel einer Temperatur von 400 bis bis 3, in welchem die
Kohlenwasserstoffe mit 2 bis 5  650C, einem Druck von I bis 10 bar, einer
Raumge- Kohlenstoffatomen elne LPG-Fraktion umfassen.  4o  schwindigkeit
von 1 bis 250 kglkg.h und einem Ge- 5. Verfahren nach Irgendeilnen der
Ansprfche 1  wichtsverhaltnis von Katalysator-Zusammensetzung bis 4, in
welchem nur der Zeolith II des dehydrierend  Einsatzmaterial von 1 bis 25
durchgeffhrt wird. virkende Metall oder die dehydrierend wirkende Me-
talikomponente enthAlt. 6.:.Verfahren nach Irgendeinem derAnsprOche 1   45
Revendlcatlons bis 5, in welchem die Menge an dehydrierend wirken- dem
Metall oder dehydrierend wirkender Metalikon-      1. Procede pour le
craquage catalytique d'une ponente in der Katalysator-Zusammensetzung 0,5
bis  charge d'hydrocarbures, comprenant la mise en 20 Gew% betragt, bezogen
auf den Zeolith II.       contact de la charge avec une composition
catalyti- 7. Verfahren nach irgendelnem der Ansprfche 1   so  que
comprenant une zeolite I ayant un diamAtre de bis 6, in welchem das
dehydrierend wirkende Metall  pores superieur A 0,7 nm et une zeolite 11
ayant un dia- ausgewahit ist aus einem Metall der Gruppe 6b      metre de
pores Inf6rieur A 0,7 nm, cette composition undloderderGruppe 8 des
Periodischen Systems der   comprenant aussi au moins un metal ou compose de
Elemente.                                          metal d6shydrog6nant,
dans des conditions de cra- 8. Verfahren nach Anspruch 7, in welchem das
ss   quage catalytique, ou la charge comprend des hydro- Metall ausgeWAhIt
worden let aus der Gruppe, beste-  carbures ayant un point d'6bullition
d'au moins 330C hiend aus Platin, Palladium, Nickel, Kobalt, Elsen,  et un
courant d'hydrocarbures ayant de 2 A 5 atomes Wolfram, MolybdWn und
Mischungen dieser Metalle.   de carbone. 5    9                  EP 0 355
928 B1                 10 



2. Procede selon la revendication 1, dana lequel  structure de ZSM-5, la
ferririte, I'erionite et leurs la quantite d'hydrocarbures de 2 a 5 atomes
de car-  melanges. bone dans la charge est comprise entre I et 20 % on
16. Procede selon l'une quelconque des revendi- poicls, par rapport au
poids des hydrocarbures d'un  cations 1 A 14, dans lequel la zeolite 11 est
substan- point' d'6bullition d'au mois 33000 et des hydrocar-   5
tiellement dons sa forme metal alcalin. bures de 2 A 5 atoms do carbone.
17. Procede selon l'une quelconque des revendi- 3. Proced6 solon la
revendication I ou 2, dans  cations 1 a 16, qui est mis en oeuvre en
l'absence lequel les hydrocarbures ayant 2 A 5 atomes de car-  d'hydrogene
ajoute. bone dans la molecule proviennent au moins partiel-  18. Procede
selon l'une quelconque des revendi- lement d'un courant recycle obtbnu dana
le present  1o  cations I A 17, qui eat mis en osuvre dana un lit de
procede.                                          catalyseur se deplagant
de bas en haut ou de hout en 4. Proc~d6 selon !'une quelconque des revendi-
bas. cati-no Ia 3, dana loquel les hydrocarbures de 2 A 5  19. Procede
selon I'une quelconque des revendi- atomes de carbone comprennent une
fraction de     cations 1 A 18, qui est mis en oeuvre A une tempera- GPL.
15  ture de 400 A 650CC, une presslon de 1 A 10 bars, une 5. Procede selon
l'une quelconque des revendi-  vitesse spatiale de 1 A 250 kglkg.h et un
rapport en cations 1-4, dons lequel seulement la zeolite 11  poids de la
composition catalytique A la charge -comprndle metal ou compos6 de mstal
deshydrogs-  compris entre 1 et 25. nant.' 6. Proc~d6 selon l'une
quelconque des revendi-  20 cations 1-5, dans lequel dans la composition
catalyti- que la quantite de metal ou compose de metal d:shydrogsnant oet
comprise entre 0,5 et 20 % en poids, par rapport A la zeolltb IL. 7.
Proceds selon l'une quelconque des revendi-  25 cations I A 6, dana lequel
Is metal dsshydrogenant a 6t6 choisi parmi un metal du groupe 6b etlou un
metal du groupe 8. 8. Procede selon la revendicatlon 7, dans lequel le
mrtal a 6t: cholsi dans le groups constitu6 par 19  30 pl1tine, Is
palladium, le nickel, Is cobalt, le fer, Is hungstene, I6 molybdene et
leurs melanges. 9. Procede selon l'une quelconque des revendi- cations 1 a
8, dans loquel dans la composition cata- lytique le pourcentage en polds de
zeolite I par  35 rapport A la somme des z6olites I et 11 eat compris entre
0,1 et'30 % en poids. 10. Proc6d soelon rune quelconque des revendi-
cations I A 9, dana lequel la composition catalytique comprend un m~lange
physique de particules do   40 catalyseur contenant la z6ollte I et de
particules de catalyseur contenant la z"olite II. 11. Procede solon l'une
quelconque des revendi- cations I A 10, dans lequel la composition
catulytique comprend un m~lange intime des z6olites I et 11 dans  45 une
matrice poreuse. 12. Proced6 selon l'une quelconque des revendi- cations I
A 11, dans lequel la z6olite I dons la compo- sitlon catalytique comprend
une z6olite du type faujasite.                                   50 13.
Procdd  selon la revendication 12, dons - lequel la faujasit est une
z6ollte Y. 14. Proced6 selon la revendication 12 ou 13, dans lequeq la
faujasits contient des metaux de terres rares.
55 15. Prood6 selon l'une quelconque des revendi- cations 1 a 14, dons
lequel la zeollt 11 esat choisle parmi'des silicates m6talliques
cristallins ayant une 6    


