
WO 2004/009736 -- 1 TITLE PCT/ES2003/000367 HYDROCRACKING CATALYST
COMPRISING A MICROPOROUS CRYSTALLINE  SOLID MATERIAL Technical field The
present invention relater to the field of  hydrocracking catalysts, more
particularly catalysts  comprising at Least one Group VIB metal, at least
one Group  VIII metal, a matrix, grid a microporous crystalline solid.
Background  The hydrocracking of heavy petroleum fractions is of great
importance in current refining systems, since it makes  it possible to
obtain a wide variety of light products such  as aviation fool, medium
distillates and light fuel oils from  heavier feeds of lower intrinsic
value. One advantage of hydrocracking over other conversion processes,
such as catalytic cracking, is that it yields medium distillates of
excellent quality, whereas the garoline from hydrocraking usually has a
lower octane number than that obtained by  catalytic cracking
furthermore, the great flexibility of  hydrocracking means that the
production of different  fractions can be adapted to market demand_
Conventional hydrocracking catalysts are bifunctional,   



i . e . they consist of the combination of a hydrogenating.  function and
on acid function. The hydrogenating function  arises from the presence in
the catalyst of one or more.  metals in Group VIB of the Periodic Table
of the Elements,  such as molybdenum or tungsten, or from a
COTrIbilIdLiOri of On(!  or more, Group VIII metals (preferably
Lion-noble metals) such  as nickel, cobalt or iron with Group VIB McLuls-
The acid  function is generally associated with a porous support wiLh a
high specific surface axes having surface acidity, such as  halogenated
alumina, mixed oxides such as amorphous silica  alumina, or zeolites.
Both the selectivity for various products and the- activity of a
bifunctional hydrocracking catalyst are largely  determined by the
balance between the hydrogenating function  and the acid function. When
the acid function is weak and the  hydronenating function is strong, the
catalyst is  characterized by having low hydrocracking activity, which
makes it: necessary to work at high (above 400C) reaction  temperatures
or at very low (generally lower than 2h'1) space  velocities (volume of
feed to be treated per unit volume of  catalyst and per hour), and high
selectivity for medium  distillates. By contrast, when the acid function
is strong  and tale hydrogenating function is weak, the catalyst is
characterized by having high hydrocracking activity but. low  selectivity
for medium distillates. A good hydrocracking  catalyst most therefore
have an appropriate balance between. 



- 3 the acid junction and the hydrogenating function. Supports having Ej
low acid function that are currently  most used in the formulation of
conventional hydrocracking  catalysts include, most notably, amorphous
silica-alumina.  Hydrocracking catalysts based on amorphous
silica-alumina  have~good selectivity for medium distillates but, as
statcd  above, they are characterized by having low activity. Supports
having a stranger acid function include- zeolites, Zeolites, specifically
zeolite Y with a faujasite  structure, are invoved in the formulation of
new-generation  hydrocracking catalysts. Thus, hydrocracking catalysts
based  on .touts Y have greater activity than conventional  catalysts
based on amorphous silica-alumina, although their  selectivity for medium
distillates is generally lower plan  than of the .latter- some
hydrocracking processes that use  zeolite to Y-based catalysts are
described, or example, in  patents US 3 269 934 and US 3 524 809. The
activity and selectivity of a zeolite-Y-based  hydrocracking catalyst can
be altered by modifying the  acidity of the zeolite, which depends
largely on its chemical  composition, and specially on the radio between
the  silicon atoms and aluminum atom: (Si/Al ratio) that determine  its
crystal structure. it is well known that the presence of  an aliminum
atom in terrahedral coordination within the  crystalline network of the
zeolite generates charge  



deficiency that is compensated for by a proton, thus giving 4 rise 10 the
formation of a Bronsted acid center. It is therefore possible, in
principle, to control the acidity of  the zeolite by varying the Si/Al
ratio within the network. Zeolite-Y-based hydrocracking catalysts with a
high Al  content in the network (low Si/Al ratio) have high activity sice
they have a greater concentration of Bronstead acid centers. However,
these catalysts have low selectivity for medium distillates since the
presence of a high number of acid centers pomotes secondary cracking
reactions promoting the formation of lighter products, such as gases and
naphta. On the other hand, hydrocracking catalysts containing zeolite Y
with a low Al content in the network (high Si/A ratio), and therefore a
low acid center concentration, are more selective for medium distillates,
although they have lower hydrocracking activity. In order to reduce the
Al concentration in the network and to achieve the appropriate range of
Si/Al ratios in hydrocracking catalysts, the zeolite Y must undergo
post-synthesis treatments to remove aluminum since this zeolite cannot be
synthesized with a high Si/Al ratio.Such aluminium removing tratments
generally require severs hydrothermal conditions that result in a partial
loss of zeolite crystallinity. It would therefore be highly desirable to
have a hydrocracking catalysts with good activity and selectivity for 



medium distillates, based on a microporous crystalline solid with a
copology such that it has cavities witha high volume 5  similar to that
of large-pore zeolite Y, and  which can be obtained with a high Si/Al
ration in a single synthesis step, avoiding subsequent aliminum-renoving
processes. The microporous crystalline solid known as ITQ-21 is described
in Spanish patent application P200101145.However, its use as
ahydrocracking catalyst component is neither suggested nor described in
said application.Spanish application P20012287 also relates to said
crystalline solid material, specifically to its use in cracking.however,
this application does not describe its use as a hydrocracking catalyst
component in conjunction with Group VIB or Vlll metals. Description Of
the invention The present invention relates to a hydrocracking  catalyst
containing: - a hydrogerlating component which is selected from at  least
one Group VIB metal, at least one Group Vlll metal, and combinations
thereof, -at least one matrix comprising at least one oxide which is
selected from an amorphous oxide, an oxide with low  crystallinity, and a
mixture of both, and 



-at least one microporous crystalline solid material which, in the
calcined and anhydrous state, has the molar composition          i n
which X is a trivalent element, Y is at least one  tetrivalent element
other than Ge, and Z is Ge, the value (n+m) is at least 5, and may be
between 5 and 6, and the value of n/m is at least 1, and which has, in
its calcined and anydrous state, and x-ray diffractogram containing at
least diffraction lines with values of d=13.64, 7.87,4.82, 4.55, 4.11 and
3.41 A As defined above, the hydrocracking catalyst of. the  present
invention comprises a hydrogenating component that is  at least one metal
from among the metals of Groups ViB and  Vlll of the Periodic Table. The
Group VIB element can be  chromium, molybdenum, tungsten, or mixtures
thereof. In a  preferred embodiment of the present invention, the Group
VIB  element is selected from between .molybdenum and tungsten. 



The Group VlII element can be any of from , ruthenium,  osmium, cobalt,
rhodium, iridium, nickel, palladium,  platinum , and mixtures thereof-
Among the Group VIII metal'.,  preference is given to non-noble metals,
preferably iron,  cobalL and nickel. Particularly preferably, the
hydrogenating  component of the catalyst consists of the combination of
at  ;.east one non--noble metal in Group VIII and at least one  metal J n
Group V II3. The preferred combinations are- nickel- molybdennum,
cobalt-molybdenum and nickel -tunysten, although  combinations of three
elements, such as nickel-cobalt  molybdenum, can optionally be used. The
Croup Vlll and Group VIB metals can be totally or partialy in metal form
and/or oxide form and/or sulfide  form. The second essential component of
the catalyst. is the  micropolous cryzlcalline solid material which has,
in its  calcined and anhydrous state, a molar composition on of: X203:
DY02 : mZO2 in which, preferably, the trivalent clement X is Al, B, Fe,
In, Ga, Cr or mixtures thereof, preferably Al. Y is  preferably a
tetravalent clement such as Si, Ti, Sn or  mixtures thereof, although Si
i5 preferred. The crystalline solid material also has, both in its
calcined form and when synthesized without calcination, an X- ray
diffraction pattern that is different Lhan that of other,  



known crystalline solid material s, and whose major  diffraction lines
are given in Table 1 (calcined form) and  Table 2 (uncalcined forth). It
should he borne in mind ghat  the exact. position of the diffraction
pocks will depend on  tractors such as the chemicall composition and
crystal size of  The material, among other things Table 1 d(+:0.3 A)
13.64 1.87 - 8  4.82  4.55  4-]1  3.41 w ill in Table 2 d(0.3 A) m m s 1I
L S These diffractograms were obtained with a Philips X' Pert  



diffractometer equipped with a graphite monochrometor and an  automatc
divergence slit using copper K. radiation. The  diffraction data were
recorded with a 26 step size of 0.01,  in which e is the Bragg angle, and
a count. Lime of 10 second  per step. The interplanar spacing, d, was
calculated in  angstrom and the relative intensity of the 3 lines was
calculated as a percentage of the most intense peak, with RD- 200 being
considered very strong (v5) , 60-80 strong (s), 40- 68 medium (m) , ?0 40
weak (w) , and 0-20 very weak (vw) . It should he borne in mind that the
diffraction data 9 printed out for this sample as simple or single lines
car, be  formed by multiple overlaps or superposition of reflections
that, ire certain conditions, such as in the event of  differences in
crystallographic changes, may appear as  resolved or partially resolved
lines . Generally,  crystallogrphic changes can include slight variations
in the  unit cell parameters and/or changes in crystal symmetry,  without
this causing a change in the connectivity between the  atoms of the
structure. These changes, which also include  changes in relative
intnsities, can also be due to e  differences in the type and quantity of
compensation cations, network composition, crystal size and shape,
preferred  orientation, or to the type of thermal or hydrothermal
treatments applied. 



The crystalline solid material has a large pore volume~  and - pore
diameter, measured by Ar adsorption, which  corresponds to that or a
large-pore zeolite. In addition,  this material gal can be synthesized
directly with they  appropriate Si/Al ratio  without the need fox
post-synthesis  processes to remove aluminum. The third. component of the
catalyst of the present invention iz matrix, as defined above. Said
matrix is preferably selected from among one or more of the following
groups _ alumina, silica--alumina, silica, clays, mgnesiumt  oxide,
titanium oxide, boron oxide, zirconium oxide, aluminium  phosphates,
zirconium phosphates, carbon, and aluminates. The - 10  imatrix is
preferably composed at an amorphous inorganic oxide  containing some form
of alumina, and, more specifically,  gamma alumina is preferred. The
cutalyst of the presort invention can contain, in  addition to the three
essential components, at least one  acidity-promoting element preferably
selected from among  phosphorus and boron, The catalyst of the present
invention can optionally  comprise at least one Group VILA element. The
Group VITA  element is prcforably fluorine. 'in a preferred embodiment,
the catalyst of the presenL  invention has a composition, expressed as ;
by weight of the  



total weight of the catalyst, corresponding to: - 0.1 La 60% of a
hydrogenating component selected from  at least one Group VIB metal, at
least one Group VIII metal,  and combinations thereof, preferably 0 . 1
to 50-%, and more  preferably 0.1 to 40%, - 0.1 to 99% of crystalline
acid solid material,  preferably 0-1 to 80%, and more preferably 0.1 to
601, and -- 0, 1 to 99 a of at least one matrix, preferably 0. 1 to 98%.
is the catalyst additionally comprises a promoter  element selected from
between phosphorus and boron, said  promoter element can be presenL in a
proportion of : -- U to 20% by weight of the total weight of the
catalyst. - 11  In a particular embodiment, in which the catalyst
comprises at least one Group VlllA element, said clement can  lie present
in the catalyst in a proportion of: - 0 to 20`- by weight of the total
weight of the  catalyst. According to a preferred embodiment of the
pesent  invention, the Group V11A element is fluorine, and it is  present
in the catalyst in a proportion of 0 to 20% by weight of Lhe total weight
of the, catalyst. The present invention also relates to a process for the



preparation of a catalyst as defined above, which comprises  at least 1)
s step of preparing Lhe microporous crystalline  solid, and :v second
step selected from among: 2a) incorporation of the hydrogenating
component into a  mixture of the matrix and the microporous crystalline
solid, and 2b) incorporation o[ the, hydrogenating component  directly
into the matrix before mixing with the crystaline  acid solid. Tn the
step of preparing the microporous crystalline  solid, the latter can be
prepared from a reaction mixture  containing H20, optionally an oxide or
another ,sou.r.ce of the  trivalent. element X, such as Al and/or Fi for
example, an  oxide or another source of the tetravalent element or
elements Y, such as Si for example, a source of Go, 1, such as G U;, for
example , and an organic structure directing agent  (r<) _ The structure
directing agent is preferably N(16)  methylsparteinium hydroxide. Tn
addition fluorides, more specifically HF, of OH- groups can be used as
mobilizing agents for the silica and.  the germanium oxide. T F
fluori.dcs are used as mobilizing agent, organic Imolecules an fluoride
ions are occluded within the  structure, which can be used as mobilizing
agents for the silica and 



the germqnium oxide.  tHe organic component can be removed, for example by
exlroction and/or by heat treatment with heating to a  temperature above
250C for a time of between 2 minutes and  25 hours. in order to generatic
acid centers that are active in  hydrocracking reactions, the crystalline
solid material is  preferably synthesized in the presence ct an oxide or
another source of a trivalent element, such as B and/or Al,  preferably of
The reaction mixture has the following composition :u  Leans of oxide
molar ration= Reagents Useable  ('1O2+-ZOz) /Y,()3 greater than 5 H70/
(YO7- zo,) 1-50 Ft/ {YU~TLG2) 0-1-3.0 Y/ 4020 =?.) 0,1-3.0 Y02/Z02 greater
than I The microporous crystalline solid material can be  crystallized
with or without stirring, in autoclaves at a  temperature of between 80
and 200"C, for times sufficient Lo  obtain crystallization, for example
between 12 hours and 30  days It should be borne in mind that the
components of the  synthesiss mixture can come from various sources and,  



depending on theses sources, the crystallization times and  conditions
can vary. To facilitate synthesis, crystals of  previously synthesized
microporous material c"n be added to  the synthesis mixture as seeds, in
quantities of up to 15% by  weigh- of the total weight of oxides. These
seeds can be  added before or during the crystallization of the
material.. At the end of the crystallization step, the solid  crystals
are separated from the mother liquor: Ind recovered.  The compensation
cations in the crystalline solid material in uncalcined form, or
following heat treatment, can  be exchanged, if they are present, with
other cations such as  metal ions, H+ and H+ precursors, such as N10d,
for example.  Among the, cautions that rnn be introduced by ion exchange,
proterence is qiven to those that can play a positive role in  the
activity of the material as a catalyst, more specifically  cations such
as H", cations of rare earths and Group VIII - 14  materials, and metals
of groups lIA, IIIA, IVA, VA, IB, IIB,  1113, TVB, VD, VIIB of the
Periodic Table o Lhe Elements _ 't'he preferred form of the crystalline
solid material for  lts application as, acid component of a hydrourackinq
catalyst  is the protonic (acid) form. Optionally, the crystalline  solid
material can be subjected to calcination in the  presence of steam and/or
a mixture of steam and air or any of  its component , a temperatures of
between 200 and 700C, for  a time of between 10 minutes and 5 hours. 



According to the second step of the process for  preparing the catalyst,
the hydrogenating component can be  incorporated in various alternate
ways. According to step 2a) defined above, the hydrogenating  component
can be incorporated into a mixture of the matrix  and the microporous
crystalline solid. According to step 2b) defined above, the hydrogenating
component can be incorporated direcLy into the matrix before  mixing wiLh
the crystalline acid solid. Thc-2 hydrogenating component can be
incorporated in one  or more ion exchange if it is incorporated into thc
mixture of the crystalline acid solid and the matrix. The hydrogenation
component can be incorporated by  impregnation, both if it is
incorporated directly into the  matrix and if it -in incorported into the
matrix/crystalline  solid mixture. Impregnation can be carried out in one
or more  steps Starting from a solution containing at least one - 15
precursor of at least one oxide of at least one metal among  those making
up groups VIB and Vlll of the Periodic Table  When the hydrogenating
component is formed of the combination  of at least one Group VTR element
and at least one Group VIII  element, the procursor(s) of the oxide(s) of
the Group VllI  element(3) is(are) preferably impregnated after, or at
the  same time as, the impregnation of the precursor(s) of the  oxide(s)
of the Group VIB element(s). 



These elements can be impregnated by means of the pore  Volume method,
known as "dry" ~impregnotion, in which the  volume of the pores of the
solid to be impregnated is filled  with d solution containing at least
one precursor or, at least  one of the Group Vll~ and Group V111 metals.
The impregnation = also be carried out with an excess of a solurion at
least one precursor of at least one of the  Group, VIB and Group VIII
metals, In this casen, the excess of  solvent is removed -lnwly by
evaporationl under controlled  conditions. these eIements are incorporate
in various  impregnation stages, it is preferable to carry out an
intermediate calcination step between each impregnation at a  temperature
of between 150'C and 8000C. Various precursors can be ased for the Group
VIB  elements. For example, and without this implying any  limitation on
the scope of this invention, in the case of  molybdenum and tungsten
various oxides and salts can be used, such as ammonium rnolybdate,
ammonium heptarnolybdate, and  ammonium tungstenate. As source of Group V
i f T cal cements, typically, the corresponding nitrates, sulfates, and
halides are usually used. if 'E'rie catalyst contains at least one
promoter element, such as phosphorus and/or boron, and at least one Group
VIIA  



element , Such as fluorine, these can be incorporated at any  time in the
preparation of the catalyst, preferably in the  support that already
contains the crystalline solid material  and the matrix- It is also
possible to incorporate the  promoter zind Croup VITA element(s) into the
matrix, with  subsequent mixing with the crystalline solid. These
elements can be incorporated by means of any known  method, although
impregnation is preferred, both pore volume  impregnation ("dry"
impregnation). o. with excess oL solvent. As source of phosphorus,
orthophosphoric acid (H3PO,j) 'Ls  preferred, although any of its salts
and esters, such a,  ammonium phosphates, can also be used. An source of
Group VIIA element, any of those well known  to those skilled in the art
can be used. For example, in the  rase of fluorine, hydrofluoric acid or
a salt. Thereot may be  used. IL .is also possible to use fluorine
compounds that can  give rise to the formation of fluoride by hydrolysis
in the  presence of water, such as ammonium Cluorosilicate  ( (NH4),
SIF6) , silicon tetrafluoride (SiF9) or :Sodiurn - 17 tetrafluoride
(Na251F6) The fIuoride can be incorporated  into the catalyst, for
example, by impregnation from aqueous  hydrofluoric acid solution or
ammonium fluoride As the final stage in the preparation of the catalyst,
calcination is carried out at to temperatures of between 150 C  and 8000c



The catalyst of the present invention is preferably  subjected to a
sulfurization step prior to coming into  contact with the feed in order
to transform, at least  partially, the Group VIB and VI:LT metals into
tic  ccrresponding sulfides. The sulfurization can to carried out  by any
oL Lhe methods described in the literature. A typical sulfurization
method consists in heating the  catalyst in the presence of a stream of
pure hydrogen sulfide  or a mixture of hydrogen sulfide and hydrogen, or
a stream  containing hydrogcn and liquid hydrocarbons LhdL in turn
contain at least one sulfur-containing compound in their  composition Tho
sulfurization is preferably carried out at a  ternperature of between 150
and 8001C_ This process K- generally carried out in a continuous fixed
bed reactor. The present invention also relates to the use of the
catalyst defined above in the hydrocracking of a teed  composed of
hydrocarbons. Said hydrocarbon feed can  optionally contain sulfur and
nitrogen in the form of organic:  compounds together with metals and
oxygenated compounds- Tf  the content of these compounds is high, the
feed can be - 18  subjected to a hydrotreatment prior to the
hydrocracking in  order to reduce the concentration of said compounds to
level,.;  that are not detrimental to the catalyst of the invention._ The
catalyst care he used for hydrocracking heavy  hydrocarbon fractions.
These fractions can he of various  



origins, such as vacuum gasoil for example. In general, these  -fractions
contain at le: st. 8O% by volume of compounds with  boiling Points above
350C, and preferably between 350C and  S,00"C. The fractions generally
contain heteroatoms, such as  sulfur arid nitrogen The nitrogen content
is usually between  1 and 5000 ppm (by weight) and the sulfur content is
usually  between 0.01 and 5% by weight. Optionally, these fraction,  can
be subjected Lo s hydrotreatment prior to hydrocracking'  in order Lc)
reduce the heteroatom concentration or to remove  nny contaminating
metals they may contain The catalyst for hydrocracking hydrocarbon feeds
of the  present invention has high activity and selectivity for- medium
distiiiates. According to the present invention, the hydrocarbon feed  i
brought into contact with the hydrocracking catalyst in  the presence of
hydrogen, genera11y in a fixed bed reactor.  The hydrocracking conditions
can vary depending on the nature  of the feed, the quality of the desired
products, and of the  particular facilities at each refinery. Generally,
the  temperature is usually above 200'C, often between 250c and  '180 C.
The pressure is usually greater than 0.1 MPH, often - 19  area i. r than
1 MPa. The H2/hydrocarbon ratio is usually above  50 and generally
between 80 and 5000 Nm3 of H; per m3 at teed.  The velocity (LHSVV) is
generally between 0.01 and 20  volumes of teed per volume of catalysL
per, hour. Preferably,  



the hydrocracking is carried out at temperatures of between  30 0"C and
500'C, pressures [S-I` between 5 and 20 MPa,  H2/hydrocarbon ratios of
between 200 and 1500 Ntn3Im3, and  LHSVs of between U. U5 .snd 5 h-1.
EXAMPLES  The invention is illustrated below with some specific examples,
without these. being considered to limit said  invention . Example 1 This
example illustrates 2 typical process for  synchronizinq the crystalline
solid material containing  aluminium in the network (hereinafter- A1 -
SC) in accordance:  with the invention. 0.86 g of aluminum isopropoxide
and 0.53 y of Ge02 were  dissolved in 34.17 a of N (1 6)
-methyl.sparteinium hydroxide  solution at a concentration of 1.53
mo.llkg. 4.74 g of  tetraethylsilicate were hydrolyzed in the solution
obtained, and stirring was maintained, allowing all the  alcohol formed
during hydrolysis to evaporate 0-52 y of  hydrofluoric acid solution
(48.1% HF by weight) was then 20 added. The final composition of the
synthesis gel was:  0. 95SiU2: 0. 05GeO2! 0.02A12CJ :0. 5fROH: 0.
50HF:1Hz0  in which SOH is N (16) -methylsparteinium hydroxide. The gel.
was heated at 175C for 5 days in steel  autoclaves with a Teflon internal
lining. After washinq with  



distilled water and drying ar_ 200C, the 211-sC material was  obtained-
The Al-SC material was Chen subjected to a  c:d T c. l nation step at 500
C for 5 hours The chemical composition of the calcined H1_ JC material.
synthesized by this process, expressed as % by weight of the  respective
oxides, was as follows; 3. a% A12,03  90.6% Si02  60 % GeO2 Example 2
This example illustrates the preparation of a  hydrocracking catalyst
containing the Ai-SC material obtained  according to the process
described in Example- 1, a gamma- alumina matrix, and nickel molybdenum
as hydrogenating  component, in accordance with the invention. in a first
preparation step, the Al-SC material obtainer]  according to the process
described in Example I was mixed  with o gamma-alumina matrix (specific
surface area of  122 m'`/g and pore volume of 0.21 cm3/q) in a proportion
of  1: 1 by weight. The mixture was homogenized, adding distilled - 21
water anti ] a paste formed that contained gamma-alumina and  the AA -
,C' material in the appropriate proportions, this paste  being stirred
tor at least 15 minutes- This mixture was~ then  dTi. d in an oven at
100C for 12 hours The above support consisting of a mixture of gamma- 



alumina and L11? A1--SC material was impregnated by the pore  volume or
"dry" impregnation method with aqueous Winuosium  heptamo Lybdate
solution. The Solid obtained was dried in an  oven at 1.00C for 12 hours
acid then calcined in a crucible  furnace at 5110C for 3 hours. The
calcined solid consisting of the support, containing  a mixture of
gamma-alumina and the Al-SC material, arid of  molybdenum oxide, was then
impregnated by the yore volumes  method with a solution containing Lhe
required amount of  nickel r silicate . The solid was then dried in an
oven at 10'0' C  for 12 hours, followed by calcination in a crucible
furnace  :it 500C for 3 hours. The chemical composition. of the catalyst
prepared under  these conditions, expressed as % by weig}1L, was as
follows:  11.8% Mo03 3.01 Ni0 4 2 . 6% y-aluri riu  42.6% Al-SC material
Example 3 This example illustrate a the preparation of - 2 2 -
hydrocracking catalyst containing the A1--SC material.  according to the
invention in which the hydrogenating  component was incorporated only in
An gamma-alumina matrix. First, the gamma-alumina matrix was impregnated
with  aqueous ammonium heptamolybdate solution by the pore volume.  



method, the solid was dried in an oven at 100C and calcined  in .
crucible furnace HL 500'C, following the same process az  described in
Example 2. The solid consisting of gamma'-alumina  and molybdenum oxide
was then impregnated with aqueous nickel  nitrate solution by the pore
volume method, dried in an oven  at 100C, and then calcined nu. 500C
under the conditions  described in Example 2 The gamma-alumina matrix
containing molybdenum oxide and  nickel oxide was mixed with the Al-SC
material in the  appropriate proportions -Lo obtain a catalyst with the
following chemical composition, expressed as % by wcighL: "M 3% Mo03
2.2,. Ni.0  46-3% y-alumina 33.21 A3-SC material - 23 Example 4 This
example illustrates the activity and selectivity of  o catalyst prepared
according to Example I in accordance with  the invention, for the
hydrocracking of a vacuum gasoil whose  main characteristics are given in
Table 3. TABLE 3 Density (ern /g) , 20C 0.83  Sulfur, wt% 2.61 Nitrogen,
ppm (by weight) 1000  Simulated distillation: 



Initial boiling point 219  5% 308  10 375  3011 407  50% 423  70% 438  90
a 457  95b ;66 i .n41 boiling point 489 A e hydrocracking experiments
were carried out in a continuous fixed bed reactor charged with, 4.0
grams of  catalyst diluted with silicon carbide up to a total volume of
14 cm''_ Before the vacuum gascil was brought into contact  with the
catalyst, the latter was subjected to a - 24  sulfurization step at 400"C
for 6 hours in the presence of F3  mixture of H-2S and Ell (10% by volume
cf H2S) , with a total gas  flow rate of 442 cm3/rnin. Once the
sulfurization step was  completed, the vacuum gasoii 1 wac, )hydrocracked
in the presence  of hydrogen under the following reaction conditions: to
1:-J .L  pressure of 5.3 MPa, Fig/gaso-il ratio of 1291. Nm3/m3, space
velocity (WH.-,V) of 2 - 8 h-'`. The conversion was adjusted by  varying
the reaction temperature between 385 and 415C. The results regarding
conversion and yields were  determined after a period of stabilization of
this catalyst,  which weir observed generally after 9 -10 hour.; Of
contact  



between the gasoil. feed and the catalyst. 1'h` conversiofl was
calculated as by weight of products  with o boiling point below 380C
present in the effluent from  the reactor. To calculate the
selectivities, the following boiling  point ranges were considered:
Gases: < GC C 55"C--1 ~s0 "t~  Naphtha: Kerosene: 150C-250C  Gasoil:
2b0"C--38U C The selectivities-9 (in wt%) for the various  hydrocracking
fractions- were calculated as follows: Selectivity (%' _ (wL'~ of.
fraction ) / (wt% of 380C products) 11010 25  The selectivity for medium
distillates was calculated as  the z: urn of the selectivities for
kerozcne and gasoil (range  of boiling points between iri01C: and 380C) .
The result regarding conversion and selectivity fot Lhe  various
fractions of products obtained at various reaction  temperatures are
shown i n Table 4. TABLE- 4 Reaction temperature (C) _... _ 



385400415 Conversion 380C, wt%42.4761.3678.23 Scl nctiv'ity, wL 1:3.
4714.2815. 6f Gases NaphLha23.5523.5832.19 Kerosene20.0722.9423.28
Gasoil41.7133.6028.87 Medium distillates62.$856.7452.15 Example 5 This
example illustrates the activity and selectivity of  7 catalyst prepared
according to Example ? in accordance with  the invention, for the
hydrocracking of a vacuum gasoil whose  main characteristics  are given
in Table  3. The hydrocracking experiments were carried out in a
continuous fixed bed reactor charged with 6.0 grams of 26 catalyst
diluted with silicon carbide up to ,i total volume of  m cm'. Before the
catalyst was brought into coMOc_L with the  vacuum gasoil, the latter was
subjected Lu a sulfurization  step at 400'C for 8 hours in the presence
of a mixture of H2S  and Hry (10% by volume of HY S ) , with a total ga z
flow late of  442 cm3/min. Once the sulfurization step was completed, the
vacuum gasoil was hydrocracked in the presence of hydrogen  under the
following reactioni conditions; total pressure of  5.3 ML'D, H. /gasoil
ratio of 1291 NON, space velocity (WHSV)  



of 1.9 h-l. The conversion was adjusted by varying the  reaction
temperature between 3854 and 415"C. TABLE 5 Reaction temperature (C) 385
400 Conversion 380C, wt% 47.47 65.02 85.18  `;ele .ivity, wC% Gases 14.94
18.16 24.13  Naphtha 17.35 19.50 25.49  Kcres~nc 21.143 24.62 21 - 96
Gasoil 45.92 37.12 51.82  Medium distillates 673) 61_74 49.78 WO
2004/009736 - 2-7 -- PCT/FS2003/000367  CLAIMS A hydrocracking catalyst
containing: hydrogenating component which is selected from dt  lost one
Group VIE metal, at least one Group VIII metal, and  combinations
thereof, at least. one matrix comprising at least onri oxide  which is
selected from an amorphous oxide, an oxide with low  crystallinity, and a
mixture of both, and - at least one microporous crystalline solid
material  which, in the calcined and anhydrous State, has the molar
composition X203:nYO2:znZ02, in which X is a trivalent element,  Y is at
least one tet_r.avalent element other than Ge, and Z is  Ge, the value
(n+iz) is at least 5, and may be between 5 and  



cc, and the value of n/1n is at least 1, and which has, in its  calcined
and anhydrous state, an X-ray diffractograrn  containing at least
diffraction lines with values of d  l3. 64, 4.82, 4, 55, 4.1.1 and 3.41
A. 2. The catalyst as claimed ini claim 1, wherein the  trivalent element
X of the microporous crystalli.ne solid  material is A].  The catalyst as
claimed in claim 1, wherein the Group  VIB metal is selected from among
molybdenum and tungsten and - 28  the Group VIII metal is selected from
among iron, cobaic ant nickel ~ 4~ TN' ca L a I. Y-St as claimed in claim
1, wherein Lhe hydrogenating component~ is selected from a combination
of~  nickel-molybdenin), cobalt-molybdenum, nickel-tungsten, and
nickel-cobalt-molybdenum. The catalyst as claimed in one of claims I. to
3, which  comprises at Ieast one acidity-promoting element. G. The
catalyst as claimed in claim 5, wherein the promoter is selected from
between Phosphorus and boron 7. The catalyst as claimed in one of claims
I to 6, which comprises at least one Group VITA element. a- Thc catalyst
as claimed in claim 7, wherein the Group VTIA element is fluorine. The
catalyst as claimed in one of claims 1 to 8, which 



has a composition, expressed as % by weight of thr weight of the
catalyst, of;  0.1 zo 60%. of a hydroqenating component -selecLed from at
least one Group VTR metal, at least one Group VI37 metal, and combination
thereof 29  [) .1 to 99-rs of microporous crystalline acid solid
material, and -. 0.1. to 99% of at least one matrix, 10- The catalyst as
claimed in claim 9, which comprises: 0 L.o 20% of at least one promoter
element selected  from between phosphorus and baron, and - 0 Lo 20~ of at
least one Group VITA element _ 11. The catalyst as claimed in claim' 10,
wherein the Group VIIA clement is fluorine. .12. The catalyst as claimed
in claim 1, wherein the matrix is selected from among one or more of the
following groups: alumina, sillica-alumina, silica, clays, magnesium
oxide, titanium oxide; boron oxide, zirconium oxide, aluminum phosphates,
zirconium phosphates, carbon, and aluminates. 13_ 'I'LL catalyst as
claimed In claim 1 or. 12, wherein the matrix is gamma alumina, 1A. A
process 1 on the preparation of a catalyst a defined  



in one n( r: i ;i i ron l to 13, which comprises at least 1) a step of
preparing the microporous crystalline  solid, and a second step selected
'corn among; 2a) incorporation of, the hydrogenating component into a 30
- mixture of the matrix and the microporous crystalline, solid, and 2b)
incorporation of the hydrogenating component  directly into the matrix
before :mixing with the crystalline  acid 153 . The process as claimed in
claim 14, wherein the  hydrogenating .component, is incorporated by means
of i step  selected from between impregnation and ion exchange. 16. Thc
--- process as claimed in claim 14, which includes an  additional step of
incorporating an acidity-promoting element  and aL lease one Group VITA
element into the catalyst 17. The process as claimed in claim 16, wherein
the promoter  element and Group VIIA element are incorporated into the
rnatri:; . 19 The process as claimed in claim 14, wherein the catalyst
is subjected to a calcination step at a temperature of  between 150C and
l300"C. 19. The prom!--;!r, as claimed in claim 14, which dlsc include:;
v3 sulfurization step at a temperature of between 151) and  600C'_ - 31  



20, A use of the catalyst as claimed in one of claims 1 to 13 in the
hydrocracking of 4 feed composed of hydrocarbons. 2:1. _ The use as
claimed in claim 20, wherein the  hydrocrackinq is carried out at a
temperature above 200G, ~t.  a pressure greater than 0.1 MPa, using a
quantity of hydrogen  of at least 50 liters of hydrogen per liter of
feed, and a  space velocity of between 0.1 and 20 volumes o teed per
volume of catalyst per hour. 22. The use a-Z~ claimed in claim 21,
wherein the  hydrocracking is carried out at a pressure oz between U.1
and  12 MP and a temperature of between 300 and 4 0C. 23. The use as
claimed in claim 20, wherein the feed is subjected to a prior
hydrotreatment. 


