
EP0310165B1 Description The present invention relates to a process for the
hydrocrackdng of a hydrocarbon into products of lower average boiling point
by contacting the feedstock with hydrogen over a series of beds of
catalysts. 5      It is known to subject a heavy hydrocarbon feedstock to a
hydrocracking process which makes use of more than one bed of catalyst.
US-A4,21 1,634 describes a hydrocracking process by contacting a
hydrocarbon feed- stock with hydrogen over a first zeoltlto catalyst
comprising nickel and tungsten or nickel and molybdenum, and contacting the
resulting hydrocracked product with hydrogen overa second zeolitic catalyst
containing cobalt and molybdenum. In EP-A-0,183,283 a hydrotreating process
Is described In which a residual oil is passed 1O together with hydrogen
over a stacked-bed catalyst, wherein sald stacked-bed comprises an upper
zone con- talning an amorphous cracking catalyst with a compound ofa Group
VIB and Group Vill metal and a phosphorus compound, and a lower zone
containing a different amorphous cracking catalyst with a compound of a
Group VIB and Vill metal and substantially no phosphorus compound. From
US-A-4,435,275 it Is known to hydrocrack a hydrocarbon feedstock using
relatively mild conditions f5  by passing the feedstock over a bed of an
amorphous hydrotreating catalyst and without Intermediate sepa- ration or
liquid recycle passing the hydrotreated feedstock over a zeoilti
hydrocracking catalyst. The zeolite In the hydrocracking catalyst can be
selected from zeoolte X, zeolite Y or mordenite. The products of lower
average boiling point obtained by hydrocracking include gaseous material,
Le. In general C(:4 hydrocarbons, naphtha and a middle distillate fraction,
I.e. a kerosinefraction and a gas oil fraction. 2z  It Is evident that the
cut between hydrocracked products may be made at various boiling points.
Since the gaseous products are not very much wanted and since there is an
Increasing demand for middle distillates, It would be advantageous to have
a hydrocracking process available that shows an Improved selec- tivity
towards middle distillates and a reduced selectivity towards gaseous
products. It has now surprisingly been found that an Increased selectivity
towards middle distlilates can be obtained 25  if In a hydrocracking
process both an amorphous catalyst and a zeolitc catalyst are used In which
zeolitic catal- yst the zeolite is a zeoilte Y with a small unit cell size.
Accordingly the present Invention provides a process for the hydrocracking
of a hydrocarbon feedstock to products with a lower boiling point
comprising contacting sald feedstock in the presence of hydrogen and at
elevated temperature and pressure with a first amorphous hydrocracidng
catalyst which contains at least one 3o  metal of Group VIB andlor at least
one metal of Group Vill on an amorphous carrier In a first reaction zone
passing the complete effluentfron thefirstreaction zone toasecond reaction
zone and contacting in the second reaction zone said effluent from the
first reaction In the presence of hydrogen at elevated temperature and
pressure with a second, zeolilc hydrocracking catalyst which contains at
least one metal of Group VIB and/or at least one metal of Group Vill on a
zeolite Y, which zeodite has a unit cell size of below 24.40 A. ss     It
is evidentthatthe first reaction zone mayt omprise one ormore beds of
thefirstamorphous hydrocracking catalyst and also the second zone may
contain one or more beds of the second zeolltic catalyst. It is also
evident that the first and second reaction zone or zones may be located in
one or more reactora The volume ratio of the first amorphous catalyst to
the second zeoiotic catalyst can be selected within wide ranges. Preferably
such a ratio ranges from 9 :1 to 1: 5, more preferably from 6: 1 to 1: 2.
40      Hydrocarbon feedstocks which can be used In the present process
Include gas oils, vacuum gas oil, deas- phalted oils, long residues, short
residues, catalytically cracked cycle oils, thermally cracked gas oils, and
syn- crudes, optionally originating from tarsands, shale oils, residue
upgrading processes orbiomass. Combinations of various hydrocarbon oils can
also be employed. The hydrocarbon feedstock will generally be such that a
majority, say at least 50%, has a boiling point above 3700C. Nitrogen or
sulphur contents In the hydrocarbon 4A  feedstock are not critical. Typical
nitrogen contents are in the range up to 5000 ppmw, and common sulphur
contents are from 0.2 to 6% by weight. It Is possible and may be sometimes
desirable to subject part or all of the feedstock to a pretreatment.
Suitable prelreatments Include a (hydro) desulphurization, (hydro)
denitroge- nation and (hydro) demetallizallon treatnent. An especially
convenient process indudes a hydrodemetallizing step, In which step part or
al of a crude feedstock Is hydrodemetallized before being hydrocracked, by
con- mo tacting said crude feedstock in the presence of hydrogen with a
hydrodemetallization catalyst. Any suitable hyd- rodemetallization catalyst
can be used In this process. Catalysts which can be used are catalysts
containing 



nickel and/or vanadium and/or molybdenum on silica. Examples of this kind
of catalysts can be found In British patent specification No. 1,522,524.
Preferably, the hydrocarbon feedstock to be hydrocracked comprises the
effluent of the hydrodemetallization of a crude feedstock which effluent Is
passed to the first reaction zone with- ss  out intermediate separation.
The first amorphous hydrocracking catalyst comprises at least one Group VIB
metal and/or at least one Group VIII metal on an amorphous carrier.
Preferably, the firstcatalyst comprises at least one Group VIB metal and at
least one Group VIII metal. The amorphous hydrocracking catalystsuitably
contains molybdenum and/or 2    EP0310165B1 tungsten and nickel andlor
cobalt. The carrier can be selected fom alumina, silica, sillca-alumina,
titania, zir- conla, magnesia, clays or mixtures thereof. Preferably, the
carrier Is alumina. The catalyst Is preferably pre- sulphided to convert
the metals which are usually In the oxidic form, into the suiphided form.
The amorphous catalyst advantageously further contains phosphorus.
Conveniently, this catalyst Is free of fluorine. s      The amounts of the
various components In the first amorphous catalyst are not critical and may
vary within wide ranges. Conveniently the amorphous catalyst contains from
8 to 24 pbw of a Group VIB metal, from I to 16 pbw of a Group Vil metal and
from 0 to 12 pbw of phosphorus per 100 pbw of amorphous carrier. The
process conditions In the first reaction zone may vary widely and are not
restricted to the relatIvely mild conditions that are prescribed In
US"A4,435,275. 1o      The reactions In both the st and the second reaction
zone are carried out In the presence of hydrogen gas. It Is evident that
the gas needs not to consist of pure hydrogen, but that it may contain
other gases, such as a small amount of hydrogen sulphide, though also pure
hydrogen can be used. Suitable reaction conditions In the first reaction
zone are a temperature from 250 to 500C, a hydrogen (partial) pressure from
20 to 200 bar, a space velocity from 0.1 to 10 kg feedstockl, catalyst.h,
and a H12feed- f6  stock ratio of 100 to 5000 Nlikg. The zeolitc catalyst
in the second reaction zone comprises a zeollte Y with a unit cell size of
below 24AO A. Preferably the zeolite Y has a unit cell size below 24.35 A,
a degree of crystailinity which is at least retained at Increasing
S10/A]20, molar ratios, a water adsorptIon capacity (at 250C and a
plp~value of 0.2) of at least 8% by weight of zeolite and a pore volume of
at least 0.25 aUg wherein between 10% and 80% of the total 20  pore volume
Is made up of pores having a diameter of at least 8 nm (plpestands for the
ratio of the partial water pressure In the apparatus In which the water
adsorption capacity is determined and the saturation pressure of water at
250C). Preferably catalysts are used wherein between 10% and 40% of the
total pore volume of the zeolte Y is made up of pores having adiameterof
atleast:8 nm. The pore diameterdistribution Is determined by the method 26
described by E.P. Barrett, G. Joyner and P.P. I alenda (J. Am. Chem. Soc.
73, 373 (1951)) and Is based on the numerical analysis of me nitrogen
desorption Isotherm. It should be noted that Inter-crystalline voids are
excluded In the determination of the percentage of the total pore volume
made up In pores having a diameter of at least 8 nm when said percentage Is
between 10% and 40%. It has been found that verygood results In terms of
performance and activity can be obtained when a zeollte 30  Y Is used
having a water adsorption capacity of at least 10% by weight on zeolite, In
particular between 10% and 15% by weight of zeolite. The water adsorption
capacity of the zeolites Y present In the catalysts is measured at 250C and
a p/pvalue of 02 In order to determine the water adsorption capacity the
zeolite Y Is evacuated at elevated temperature, suitably 4000C, and
subsequently subjected at 250C to a water pressure corresponding to a
plp~value of 0.2. 3S      The unit call size of the zeooltes Y present In
the zeolitic catalyst Is below 24.40A (as determined by ASTM- D-3402, the
zeolite being present In Its NH44fonn) and preferably below 24.35 A. The
unit cell size that Is regar- ded as the minimum amounts to 24.19 A. As
regards crystalllnity Itshould be noted that the preferred zeolitesYshould
at leastretain theircrystallinlty (relative to a certain standard, e.g.
Na-Y) when comparing crystallinity as a function of Increasing SlO2A1203 



40  molar ratio. Generally, the crystailinity will slightly improve when
comparing zeolites Y with Increasing S102/Ai203 molar ratios. Preferably
the second zeolite hydrocracking catalyst further comprises a refractory
oxide as binder. The binder(s) present In the zeollte catalyst suitably
comprise(s) inorganic oxides or mixtures of inorganic oxides. Both
amorphous and crystalline binders can be applied. Examples of suitable
binders comprise silica, 45  alumina, silica-alumina, clays, zirconia,
silica-zirconla and sfica-boris. Preference Is given to the use of alumina
as binder. The zeolftic catalyst may further comprise a refractory oxide as
amorphous cracking component. Suitably, silica-based amorphous cracking
components can be used In the zeolitic hydrocracking catalyst. Preference
Is given to the use of silica-alumina as amorphous cracking component. The
amount of silica in sillca-based 60  cracking components suitably comprises
50-95% by weighL Also so-called X-ray amorphous zeolites (i.e. zeol- ites
having crystallite sizes too small to be detected by standard X-ray
techniques) can be suitably applied as cracldng components In the process
according to the present Invention. The process according to the present
Invention Is suitably carried out by using a zeolltle catalyst wherein the
amount of zeoite Y ranges from 5 to 95% ofthe combined
amountofzeolteYandraefactoryoxide, whereby 55  the refractory oxide may
comprise the binder and/or the amorphous cracking component. In particular,
the pro- cess according to the present invention Is carried out by using a
catalyst wherein the amount of zeollte Y ranges from 10 to 75% of the
combined amount of zeolite Y and refractory oxide. 3    EP 0 310 165 31
Depending on the desired unit cell size the SilOAi20 molar ratio of the
zeolite Y will have to be adjusted. There are many techniques described in
the art which can be applied to adjust the unit cell size accordingly. It
has been found that zeolites Y having a SIO(Ai2O molar ratio between 4 and
50 can be suitably applied as the zeolitic component of the catalyst
compositions according to the present invention. Preference Is given to 5
zeolites Y having a molar S102Al2O% ratio between 8 and 15. Suitably, the
zeolitic catalyst compositions to be used in the second reaction zone of
the process according to the present Invention comprise one or more
components of nickel andlor cobalt and one or more components of molybdenum
andlor tungsten or one or more components of platinum andfor palladium. The
amount(s) of hydrogenation component(s) in the catalyst compositions
suitably range(s) between 0.05 10  and 10 parts by weight of the preferred
Group Vill metal component(s), i.e. nickel, cobalt, platinum and/or pal-
ladium, and/or between 2 and 40 parts by weight of the preferred Group VI
metal component(s), i.e. tungsten andlor molybdenum, calculated as metal(s)
per 100 parts by weight of total catalyst The hydrogenation corn- ponents
In the catalyst compositions may be In the oxidic and/or the sulphided
form, the sulphided form being preferred. Ifa combination of at least one
Group VI and one Group Vill metal component Is present as (mixed) X5
oxides, It may suitably be subjected to a sulphiding treatment prior to
proper use in hydrocracking. The process conditions in the second reaction
zone may be substantially the same as those applied in the first reaction
zone, but may also be different, e.g. by adjusting the temperature, the
catalyst bed volume and the like. Suitable process conditions to be applied
in the second reaction zone comprise temperatures in the range of from
2500C to 5006C, pressures up to 300 bar and space velocities between 0.1
and 10 kg feed per 20  litre of catalyst per hour (kgfl.h). H2lfeed ratios
between 100 and 5000 Nl/kg feed can suitably be used. Preferably, the
process according to the present Invention Is carried out at a temperature
between 3000C and 4500C, a pressure between 25 and 200 bar and a space
velocity between 0.2 and 5 kg feed per litre of catalyst per hour.
Preferably, Hi2feed ratios between 250 and 2000 are applied. The Invention
will be Illustrated by means of the following Example. 25 EXAMPLE I A
number of catalyst systems were subjected to a hydrocracking experiment.
Catalysts A and B were prep- ared as described in EP-A-0247679 and 0247678,
using a zeolite Y with a unit cell size of below 2.440 nm, a 



ao  water adsorption capacity (at:25C and a p/p~value of 0.2) of about
11%w, and a nitrogen pore volume of about 0.4 mig wherein approdImately 18%
of the total pore volume is made up of pores having a diameter 2 8 nm.
Catalyst C contained a zeolIte Ywlth a unit cell size above 2.440 nm.
Catalyst D was a commercially avaiabe nickel-molybdenum-phosphorus on
alumina catalyst (ax Shell International Chemical Company), comprising
13.0%w Mo, 3.0%w NI and 3.2%w P, based on total catalyst. 36     In the
experiments a vacuum gas oll was hydrocracked by contacting the vacuum gas
oil In a first reaction zone with a bed of catalystD and passing the
complete effluentfrom the first reaction zone over a bed containing one of
the catalysts A, B and C described above in a second reaction zone. Over
the bed of catalyst D and the bed of the zeolltlc catalyst (volume ratio 2:
1) the same temperature was applied. The hydrogen pressure was 59 bar and
the space velocity 0.8 kg/.h. The temperature was adjusted to get a 20 or
30% conversion of the 40  3700C fraction In the process. Some catalyst
characteristics, the temperature required to get the desired con- version
and the middle distillate selectivity (Smo) obtained, are Indicated In
Table 1. The selectivity towards the middle distillate (MD) faction
(boiling between 180-370C) (SMD) was determined from the formula: 46
(ND) poduct    (D) feed NMD
. 100% (370 PC+ )feed -  (370   C )product 55 4    EP 0 310 165 D1 TABLE I
Experiment  No.                              1              2            3
Catalyst                                    A              B             C
10         Ni, %W                                    2.6            2.6
2.3 Mo, %w                                    4.3            4.3
-- W,  %W                                     --             --
7-7 15 Carrier alumina, %w                             20             30
25 silica-alumina, %w                         --          30
-- 20         zeolite  Y,  %w                          80             40
75 Zeolite Y 25         unit  cell  size,  nm                     2.432
2.432         2.451 Conversion, 20% T required'   c
385            385          386 SMD'  t                                 65
71            60 Conversion, 30% 85         Trequired'   C
393            396           395 SMD                                     64
64            57 40 EXAMPLE If A number of catalyst systems were subjected
to a hydrocracking experiment. Catalyst E was prepared starting from a
zeollteY as described In European patent application No. 0247679, having a
unit cell size below 2.440 nm. 45      Catalyst F was a commercially
available zeolitle catalyst, containing a zeolite Y with a unit cell size
above 2.440 nm. Catalyst G was a commercially available nIickel-molybdenum
phosphorus on alumina catalyst Some catalyst characteristics are indicated
In Table I. In the experiments a vacuum gas oil was hydrocracked by
contacting the vacuum gas oil In a first reaction S   zone with a bed of
catalystG and passing the complete effiuentfromthefirstreaction zone overa
bed containing 



one of the catalysts E, F and 6 described above. The vacuum gas oil had a
nitrogen content of 820 ppm and a sulphur content of 2.91%w. Boiling
characteristics of the vacuum gas oil were as follows: an IBP of 3590C,
50%w recovered at 4689C and 70%w recovered at 507C. In experiments 4 and
5the catalyst volume ratio ofcatalyst G tozeollticcatalystwas 7: 3. The
total pressure 65   was 120 bar and the space velocity was 1.0 kgfI.h. The
temperature was adjusted to get a 70% conversion of the 370+eC fraction In
the process. The temperature required to get the desired conversIon and
some characteristics of the obtained product are Indicated in Table Ill.
EP0310165Bi TABLE II Catalyst                           E           F
G 5 Ni, %w                           2.6        2.6        2.7 Mo, %w
--          --      13.2 0W, %w                           8.2         8.2
-- P, %w                             --          --       2.9 Carrier 15
alumina, %w                     20         20        100 zeolite Y, %w
so          so          -- 20       Zeolite Y unit cell size, nmu
2.430.    2.452        -- 25 TABLE III Experiment No.                     4
5 so            Catalyst in first reaction zone                     G
G Catalyst in second reaction zone                     B            F
Product obtained 40 C4                                45 C5-18O 0C
45           56 45             180-250   C                       25
20 250-370 C                       26           19 Activity Tre    (I)
365          363 From the above results It Is apparent that the experiment
acOcoding to the prosent Ineon yields more S6  middle disfflilates, ie.
180-2C (kerosine) faction and 25-370C (gas ol) facton, than the experiment
whch Is not acoording to the hbition. 6    Claims 1. Process for the
hydrocracking of a hydrocarbon feedstock to products with a lower boiling
point corn- prbsing contacting said feedstock in the presence of hydrogen
and at elevated temperature and pressure with 6   a first amorphous
hydrocracking catalyst which contains at least one metal of Group VIB
and/or at least one metal of Group Vill on an amorphous carrier In a first
reaction zone passing the complete effluent from the first 



reaction zone to a second reactIon zone and contacting In the second
reaction zone said effluent from the first reaction In the presence of
hydrogen at elevated temperature and pressure with a second, zeolitic
hydrocrack- ing catalyst which contains at least one metal of Group VIB
and/or at least one metal of Group Vil on a zeolite 10  Y, which zeollte
has a unit call size of below 24A0 A. 2. Process according to claIm 1, In
which the hydrocarbon feedstock to be hydrocracked comprises the effluent
of the hydrodemetallization of a crude feedstock, which effluent Is passed
to the first reaction zone with- out internediate separation. 3. Process
according to clamn 2,.in which the hydrodemetallizaton catalyst contains
nickel and/or vanadium 15  andhor molybdenum on sllca. 4. Process according
to any one of claims 1-3, In which the amorphous hydrocracking catalyst
contains nickel and/or cobalt and molybdenum and/or tungsten. 5. Process
according to any one of claims 1-4, In which the amorphous carrier Is
alumina. 6. Process according to any one of claims 15, In which the
reaction conditions In the first reaction zone 2o  are. a temperature from
250 to 500GC, a hydrogen (partial) pressure from 20 to 200 bar, a space
velocity from 0.1 to 10 kWgA.h and a H1feedstock ratio of 100 to.SOO Ni/kg.
7. A process according to any one of claims 1-6, wherein the zeollte Y has
a unitcell size below 24.35 A. 8. A process according to any one of claims
1-7, wherein the faujasite-type zeolite Is a zeolte Y having a S1021A1208
molar ratio of from 8 to 15. 25      9. A process according to any one of
claims 1-8, wherein the zeolitic hydrocracking catalyst comprises one or
more components of nickel and/or cobalt and one or more components of
molybdenum and/or tungsten or one or more components of platinum and/or
palladium. 10. A process according to any one of dalms 1-9, whereIn the
reaction In the second reaction zone ts carried out ata temperature In the
range of forn 2500Cto 5000C, a pressure up to 300 bar and a space velocity
between 30  0.1 and 10 kg feed per litre of catalyst per hour. AnsprOche 35
1. Verfahren zum Hydrocracken von Kohlenwasserstoffefnsatzmaterial In
Produlte mK elnem nledrigeren Siedepunkt, umfassend das Kontaktieren des
genannten Einsatzmaterials in Gegenwart von Wasserstoff und bel
erh6hterTemperatur und erhohbsm Druckmlteinem ersten amorphen
Hydrocrackkatalysator, welchermin- destens eln MetaDl der Gruppe VIB
und/oder rnindestens sin Metall der Gruppe Vill auf einem amorphen Triger
in siner ersten Reaktlonszone enthit, das Leften des gesamten Abstroms aum
der ersten Reaktionszone In 4v  elne zwelte Reaktlionazone, und dos
Kontaktieren des genanhten Abstroms aus der ersten Reaktlonszone In der
zwelten Reaktionszone In Gegenwart von Wasserstoff bel erhohter Temperatur
und erhhtebm Druck mit elnem zwelten,zeoifthhalffgen Katalyaator, welcher
Mindestens eln Metall derGruppe VIB undloder mndestens eln Metall der
Gruppe Vill auf dlnem Zeolith Y enthait, welcher Zeolth sine
ElementarzeilengrOfle von weniger als 24,40 A aufwelst. 4A      2.
Verfahren nach Anspruch 1, In welchem das Kohlenwasserstoffeinsatzmateral,d
daem Hydrocrack- verfahren unterworfen warden soll, den Abstrom sau der
Hydroentmetallislerung sines Roheinsatzmaterials umfast, welcherAbstrom
ohne dazwischen stattflndendes Auftrennen zur ersten Reaktlonszone geleltst
wird. 3. Verfahren nach Anepruch 2, In welchem der
Hydroentmentalislerungskatalysator Nickel und/oder Vana- dium undloder
Molybdin auf Slciumdloxdd enthilt. 50      4. Verfahren nach elnem der
Ansprfche I bis 3, in welchem der amorphe Hydrocrackkatalysator Nickel
und/oder Kobalt und Molybdin undloder Wolfram enth3lt. 5. Verfahren nach
elnem derAnsprOche I bis 4, in weichem der amorphe Triger Aluminiumoxid isL
8. Verfahren nach einem der Ansprfche I bis 5, In weichem die
Reaktionsbedngungen In der ersten Reaktionszone wie lbgt sind esine
Temperatur von 250 bis 500eC, ein Wasserstoff (partial) druck von 20 bIs 55
200 bar, sIne Raumgeschwindigkelt von 0,1 bis 10 kg1.h und ein Verhalthis
von H2/E1naatzmaterial von 100 bis 5000 NIlkg. 7. Ein Verfahren nach elnem
der Anspriohe 1 bis 8, In welohem der Zeolith Y sine Elementarzellengr8Be
von weniger als 24.35 A aufwelst. 7  



EP 0 310 151                       C*  c  L  M  S 8. Eln Verfahren nach
elnem der AnsprOche I bls 7, In welchom der Zeolith vom Faujasit-Typ ein
Zoolith Y mit ehnem SiO2AizOrMoiverhAltnis von 8: 1 bis 15: 1 st. 9. Ein
Verfahren nach elnem der Anspriche i bhs 8, In welchem derzeollthhaltige
Hydrocrackkatalysator elne oder mehrere Komponenten von Nickel undloder
Kobalt und sine odor mehrere Komponenten von Molyb- 5   dan undloder
Woffram odor eine odor mohrere Komponenten von Platin und/oder Palladium
enth3lt. 10. En Verrahren nach elnem der Ansprflihe I bis 9, In welchem die
Reakton In der zweiten Reaktion- szone bel elner Temperatur Im Berelch von
250 bis 500e0, elnem Druck bis zu 300 bar und einer Raumge- schwindigkeit
zwlschen 0,1 und 10 kg Zuspelsung pro Uter Katalysator pro Stunde
durchgeffhrt wird. 10 Revendlcatlons 1. Proced6 poui l'hydrocraquage d'une.
charge de depart hydrocarbonbe en prodults d'un plus bas point d'dbuulitlon
compronantla mise en contactde cette charge de d6parten prdsence
d'hydrogbneet a temperature 15 et pression elevbes avec un premier
catalyseur d'hydrocraquage amorphe qui contlent au molns un metal du groups
VIB ethou au molns un metas du groups Vill surun support amorphe dans une
premiere zone de reaction, lo passage de F'efiuent complet de la prernmbre
zone de r6action A uno deuxibme zone de reactton et la miss en contact dans
la deuxirme zone ds rdaction de l'effluent do la premlire reaction en
prosence d'hydrogbne a temperature et pression elevees avec un deuxibme
catalyseur d'hydrocraquage z6olitique qui contient au 20  moins un metal du
groups VIB estou au molns un metal du groups Vill sur une z6olite Y, cethe
zeolite ayant une dimension de mailo unitaire inferioure a 24,40 A. 2.
Procwde solon la revendication 1, dons Iquel la charge de depart A
hydrocraquer comprond i'eflluent de rhydrodemetaillsation d'une charge de
depart brute, Isquel effluent est passe A la premiere zone de r6action sans
s9paration intermodlaire. 2s     3. Proc~dh selon Ia revendicatton 2, dans
lequel Is catalyseur d'hydrod6m6taillsation contlent du nickel et/ou du
vanadium etou du molybdene our de la silos. 4. Procede selon I'une
quelconque des revendications 1-3, dans boquei le catalyseur
d'hydrocraquage amorphe contient du nickel etlou du cobalt et du mdybdene
etiau du tungetne. 5. Procede selon l'une quslconque des revendications
1-4, dans lequei le support amorphe est de l'alu- 3o  mine. 6. Procede
salon I'une quelconque des revendications 1-6, dans lequei les conditions
de riaction dans la premlereazone de r6actionsont: unetemp6raturecomprise
entre 250 et500rC, une pressbon (partlelle) d'hydro- gene comprise entre 20
et200 bars, unevitesse spatlale comprise entre 0,1 et 10kg1h stun
rappportH2lcharge de dbpart compris entre 100 et 5000 Ni/kg. 3a     7.
Procede selon rune quelconque des revendications 1-6, dans lequdl la
zeollte Y a une dimension de maille unitalre inferieure A 24,35 A. 8.
ProcAde selon l'une quelconque des revendlcations 1-7, dans lequel la
zealts du type faujasite est une zedilte Y ayant un rapport molaire
S1021A0203 compris entre 8 et 15. 9. Procidi selon ilune quelconque des
revendlcations 1-8, dans loquel le catalyssur d'hydromraquage Zio- 40
litique comprend un ou plusbours constituants A base de nickel etlou de
cobalt et un ou plusieurs constituents A base de moiybdbne etou do
tungsthne ou un ou phuslours constituants A base de platine et/ou de
palladium. 10. ProcdW selon l'une queiconque des revendioatlons 1-9, dans
Isquel Is r6actlon dans la deuxieme zone de rdactlon esat condul it une
tbmperature comprise entre 250C et 500C, une pression silent jusqu'& 300
bars et une vitesse spatiale comprise enre 0,1 et 10 kg do charge par Mire
de catalyseur et per hours. 46 so 55    


