TS 0271 §I N HYDROCARBON CONVERSI ON CATALYSTS The presgnt iavention relates
to a_catalyst tomprising a nodified zeolite, a proces@AWVkpt(ﬁﬁgEEparation
of the nodified zeolite, and a hydrocarbon conversion process Lhg the
catalyst. O the many hydrocarbon conversi on processes known in the art,
hydrocracking is becom ng increasingly inportant since it offers product
flexibility -together with product quality. As it is also possible to

subj ect rather heavy feedstocks to hydrocracking it will be clear that nuch

attention has been devoted to the devel opnent of hydrocr acllg' _ﬁ-ﬁatﬂsﬁsts.

Whereas in the past catal ytic hydrocracki ng was ai nmed pri e
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since it offers product flexibility together with product
quality. As it is also possible to subject rather heavy
feedstocks to hydrocracking it will be clear that much
attention has been devoted to the development of
hydrocracking catalysts.

Whereas in the past catalytic hydrocracking was aimed
primarily at the production of lower boiling point
products such as gasoline, nowadays hydrocracking is
often aimed at meeting the increasing demand for high
‘quality middle distillate products.

Therefore, the object nowadays in hydrocracking is to
provide a hydrocracking catalyst having a high
selectivity towards middle distillates combined with a
low selectivity towards gas make, in addition to high
activity and stability.

To this end modern hydrocracking catalysts are
generally based on zeolitic materials which may have been
adapted by techniques like ammonium-ion exchange and
various forms of calcination in order to improve the
performance of the hydrocracking catalysts based on such
zeolitic materials.

One of the.zeolites which is considered to be a good

. .starting material for the manufacture of hydrocracking
" catalysts is th  well-kngwn .syntheric, zeolite Y as
}wﬂescribed_in US*ﬂF311§5,5%7§ Aénuﬁﬁeg?éﬁ modifications

-



-2- has been reported for this material which include, inter alia,
ultrastable zeolite Y (US-A-3,536,605) and ultra- hydrophobic zeolite Y
(GB-A-2,014,970). It is known that the stability and activity of an
ultrastable zeolite Y (USY) can be inproved further by subjecting it to a
hi gh-tenperature steam ng step followed by a dealum nation step. In this
respect reference is nade, for instance,,t0 GB-A-2,114,594. It is thought
that such a hi gh-tenperature stean1treat%ent causes sone tetrahedrally
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t he subsequent deal um nation ste his end the steaned material is
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t r eat ment
species to be removed from the crystal framework. The

holes formed in the crystal framework as a result of the
removal of these tetrahedrally co-ordinated aluminium
(Al) species are believed to be filled by silicon (Si)
species. The aluminium (Al) species which are removed
from the crystal framework are present in the pores and
channels of the crystal framework and are mainly
octahedrally co-ordinated. These octahedrally co-
ordinated aluminium (Al) species can be removed in the
subsequent dealumination step. To this end the steamed
material is usually leached with an organic chelating
agent, an organic acid or an inorganic acid.

Since the presence of octahedrally co-ordinated
aluminium (Al) species in the pores and channels of the
crystal framework is believed to reduce accessibility to
the active sites of the crystal framework, it is very
desirable if zeolite Y materials can be prepared
containing little or no octahedrally co-ordinated
aluminium (Al). Whilst the above dealumination treatment
is effective in removing octahedrally co-ordinated
aluminium (Al) species from ultrastable zeolite Y (USY)
materials, the results obtained are unsatisfactory when
it is applied to very ultrastable zeolite Y (VUSY)
materials.



Is effecti.ve in renoving octahedrally co-ordinated al um nium (Al') species
fromultrastable zeolite Y (USY) materials, the results obtained are
Unsaiisfactory when it is applied to very ultrastable zeolite Y (VUSY)

mat eri al s. -3- However, it has now surprisingly been found possible to
prepare very ultrastable zeolite Y (VUSY) materials containing little, or
substantially no, octahedrally co- ordlgﬁted alum nium (Al). Therefore, in
accordance with the present invention ere is prOV|ded a catal yst for use

in a hydrocarbo Sij e 5§6§§ olite Y
(VUSY) in which esseg{ q;ng,% ?‘the t sih%fb\é% al um ni um(%)zee resent
i s oct ahedr &d yprepaxnel ety 1 tnastabds yepg%t@r Y d3VShpmatarsiaksibl y 10%
or |ess, %:fﬁﬂalm Ellﬁz’t?lfé,r%}' uRotdinti®33y 9o, ! fb@:ﬂaﬂie’ﬁrﬂwf&o@f

alun1n|un1( prese n the ver uItrastabIe zeolite Y (VUSY)
oct ahedr al | PEHIHRER% a% BWinddm nPedeousl y, the very ultrastable zeol ite Y

(VUSY) is substaridmdfdrd, e efccaridaird alilth Q:Qret)lpi:iewrﬂﬂ imveritiamy (Al ).
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in a very uldlasimie ﬂ@dl@!ﬁSEnt is octahedrally co- ordlnated.
Preferably 12% or less, more preferably 10% or less,
and still more preferably 5% or less, of the total amount
of aluminium (Al) present in the very ultrastable zeolite
Y (VUSY) is octahedrally co-ordinated.
Advantageously, the very ultrastable zeolite Y (VUSY)
is substantially free of octahedrally co-ordinated
aluminium (Al).
The amounts of octahedrally and tetrahedrally co-
ordinated aluminium (Al) may be determined by means of
27a1 MAS NMR. This technique is well known in the art and
is described, for example, in "Advances in Catalysis",
volume 33, 1985, pages 254-264.
The present invention further provides a process for
reducing the amount of octahedrally co-ordinated
aluminium (Al) present in a very ultrastable zeolite Y
(VUSY) to below 15% which comprises contacting a very
ultrastable zeolite Y (VUSY) with a solution of one or
more metal sulphates selected from aluminium, gallium and
iron sulphates, which solution has a pH of less than 5,
preferably a pH of less than 4, and advantageously a pH
of 3.
In order to obtain a pH of less than 5, the metal
sulphate solution, preferably an aluminium sulphate
solution, may be acidified by the addition of an acid,
e.g. an inorganic acid such as sulphuric acid.



(VUSY) to bel ow 15% whi ch conprises contacting a very ultrastable zeolite Y
(VUSYy with a solution of one or nore netal sul phates selected from

alum nium galliumand iron sul phates, which solution has a pH of |ess than
5, preferably a pH of less than 4, and advantageously a pH of 3. In order
to-obtain a pH of less than 5, the netal sul phate solution, preferably an
al um ni um sul phate sol uti on, may be agigitied by the addition of an acid,
e.g. an inorganic acid such as sul phuricC acid. -4- The process accordi ng

[err]C but 15 pRBPePEREySarrreadstt 56 hrecipiraliol TRY: e ange. from 50
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0. 5% by wei and“a unit c si.ze be referably,
the very ul reageatfiremy &8 itoe 190(VOSY) has a unit cell size bel ow 2.440 nm

(24.40 A). More 1o ¢her dontexthe £V ehy gkb%@%&aﬁgﬁliéﬁkﬁbﬁ ¥ o¥YSY) has a
25 °tQ 2.43 24

unit cell size in the range from2.4 ) m (24.25 to 24.35 A). The
very ul t rastdbirastehlia eepligesy) (WyYhadé 2 5@93/15:?233 HeC 2R io up to
80, e.g. ingih@lianes £l oRide! eoB@enk Beaoabloy Sk &Y Heligh®O ankprae
Feaul t o havamids Fek A58 HRLOMh Za 406 P01 Bad Bl zeol i Lo v (VUST) havi ng
a Si @2/ A1203 nol @rgfadablygt when very ultrastable zeolite Y (VUSY)
" has a unit cell size below 2.440 nm (24.40 A).
More preferably, the very ultrastable zeolite Y
(VUSY) has a unit cell size in the range from 2.425 to
2.435 nm (24.25 to 24.35 A).
The very ultrastable zeolite Y (VUSY) may have a
Si09/Al503 molar ratio up to 80, e.g. in the range from 3
to 80, preferably from 3 to 60, more preferably from 5 to
40, and especially from 5 to 20. Very advantageous
results have been obtained using a very ultrastable
zeolite Y (VUSY) having a Si0Op/Al303 molar ratio between
9 and 10.
A preferred very ultrastable zeolite Y (VUSY) to use
in the process of the present invention is one having a
unit cell size below 2.435 nm (24.35 A), a degree of
crystallinity which is at least retained at increasing
Si0,/Al,03 molar ratios, a water adsorption capacity (at
25 °C and p/pg value of 0.2) of at least 8% by weight of
the zeolite and a pore volume of at least 0.25 ml/g
wherein between 10% and 60% of the total pore volume is
made up of pores having a diameter of at least 8 nm. Such
a zeolite is known from EP-B-247679.
Preferably, between 10% and 40% of the total pore
volume of the very ultrastable zeolite Y (VUSY) is made
up of pores having a diameter of at least 8 nm.



9 and 10. A preferred very ultrastable zeolite Y (VUSY) to use in the
process of the present invention is one having a unit cell size below 2.435
nm (24.35 A), a degree of crystallinity which is at |east retained at

i ncreasing Si Q2/ A1203 nol ar ratios, a water adsorption capacity (at 25
[err]C.and p/[err] value of 0.2) of at |east 8% by weight of the zeolite
and a pore volune of at least 0.25 m/g ghgrein bet ween 10% and 60% of the
total pore volune is nade up of pores having a dianeter of at |east 8 nm
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ultrastable gaglgntte Y (VUSY) has a water adsorption capacity in the range
from8 to 10% by _wei the very ultrastable _zeolite Y (VUSY)
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The binder may be amorphous or crystalline. Examples of
suitable binders include alumina, silica, magnesia,
titania, zirconia, silica-alumina, silica-zirconia,
silica-boria and mixtures thereof. A preferred binder to
use is alumina, or alumina in combination with a
dispersion of silica-alumina in an alumina matrix,
particularly a matrix of gamma alumina.
The catalyst of the present invention may contain
from 1 to 99 %w (per cent by weight) of the very
ultrastable zeolite Y (VUSY) and from 1 to 99 %w binder,
based on the total dry weight of zeolite and binder.
Preferred catalysts of the invention are those
containing from 1 to 80 %w of the very ultrastable
zeolite Y (VUSY) and from 20 to 99 %w binder, based on
the total dry weight of zeolite and binder. Still
preferred catalysts are those containing from 10 to 70 $w
of the very ultrastable zeolite Y (VUSY) and from 30 to
90 %w binder, in particular from 20 to 50 %w of the VUSY
and from 50 to 80 %w binder, based on the total dry
weight of zeolite and binder.
Depending on the application of the catalyst of the
invention (e.g. in hydrocracking), it may further
comprise at least one hydrogenation component. Examples
of hydrogenation components useful in the present
invention include Group 6B (e.g. molybdenum and tungsten)
and Group 8 metals (e.g. cobalt, nickel, iridium,



particularly a matrix of gamma al um na. The catal yst of the present

I nvention may contain from1 to 99 %wv (per cent by weight) of the very
ultrastable zeolite Y (VUSY) and from1l to 99 %v bi nder, based on the total
dry weight of zeolite and binder. Preferred catalysts of the invention are
those containing from1 to 80 %v of the very ultrastable zeolite Y (VUSY)
and from 20 to 99 %w bi nder, based on thg total dry weight of zeolite and
binder. Still preferred catalysts are those containing from10 to 70 %w of
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Very advantageous results are obtained when the metals
are used in the sulphide form.

The catalyst of the invention may contain up to 50
parts by weight of hydrogenation component, calculated as
metal per 100 parts by weight of total catalyst. For
example, the catalyst may contain from 2 to 40, more
preferably from 5 to 25 and especially from 10 to 20,
parts by weight of Group 6B metal(s) and/or from 0.05 to
10, more preferably from 0.5 to 8 and advantageously from
2 to 6, parts by weight of Group 8 metal(s), calculated
as metal per 100 parts by weight of total catalyst.

The catalysts of the present invention which
additionally comprise a binder and/or at least one
hydrogenation component may be prepared in accordance
with techniques conventional in the art.

For example, a catalyst for use in cracking
comprising a very ultrastable zeolite Y (VUSY) in which
less than 15% of the total amount of aluminium (Al) is
octahedrally co-ordinated and a binder, may conveniently
be prepared by first mixing the binder with water to form
a slurry or sol, adjusting the pH of the slurry or sol as
appropriate and adding the VUSY in powder form together
with additional water to obtain the required solids
concentration. The slurry or sol is then spray-dried. The



combi nati ons are ni ckel /tungsten and ni ckel /ol ybdenum Very advant ageous
resul ts are obtained when the netals are used in the sulphide form The
catal yst of the invention may contain up to 50 parts by wei ght of

hydr ogenati on conponent, calculated as netal per 100 parts by wei ght of
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agent, extruding the mixture so formed into pellets and
then calcining the pellets.

However, a preferred method of preparing such a
hydrocracking catalyst comprises co-mulling the VUSY and
binder in the presence of water and, optionally, a
peptising agent, extruding the resulting mixture into
pellets and calcining the pellets. The pellets thus
obtained are then impregnated with one or more solutions
of Group 6B and/or Group 8 metal salts and again
calcined.

The present invention still further provides a
process for converting a hydrocarbonaceous feedstock into
lower boiling materials which comprises contacting the
feedstock at elevated temperature with a catalyst
according to the invention.

The hydrocarbonaceous feedstocks useful in the
present process can vary within a wide boiling range.
They include lighter fractions such as kerosine fractions
as well as heavier fractions such as gas oils, coker gas
oils, vacuum gas oils, deasphalted oils, long and short
residues, catalytically cracked cycle oils, thermally or
catalytically cracked gas oils, and syncrudes, optionally
originating from tar sands, shale oils, residue upgrading
processes or biomass. Combinations of various hydrocarbon
oils may also be employed. The feedstock will generally



| ess than 15% of the total anpbunt of alum nium (Al') is octahedrally
co-ordinated, a binder and at | east one hydrogenation conponent of a G oup
6B and/or Group 8 netal, may be prepared by co-nulling the VUSY and bi nder
in the presence of one or nore solutions of Goup 6B and/or G oup 8 neta
sal-ts and, optionally, a peptising agent, extruding the m xture so forned
into pellets and then cal cining the peLIgtg. However, a preferred nethod of
prepari ng such a hydrocracking catal yst. Conprises co-nulling the VUSY and
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If the process 1s Carried out under catalytic

cracking conditions (i.e. in the absence of added
hydrogen), the process is conveniently carried out in an
upwardly or downwardly moving catalyst bed, e.g. in the
manner of conventional Thermofor Catalytic Cracking (TCC)
or Fluidised Catalytic Cracking (FCC) processes. The
process conditions are preferably a reaction temperature
in the range from 400 to 900 °C, more preferably from 450
to 800 °C and especially from 500 to 650 °C; a total
pressure of from 1 x 109 to 1 x 106 Pa (1 to 10 bar), in
particular from 1 x 102 to 7.5 x 105 Pa (1 to 7.5 bar); a
catalyst/feedstock weight ratio (kg/kg) in the range from
5 to 150, especially 20 to 100; and a contact time
between catalyst and feedstock of from 0.1 to 10 seconds,
advantageously from 1 to 6 seconds.

However, the process according to the present
invention is preferably carried out under hydrogenating
conditions, i.e. under catalytic hydrocracking
conditions.

Thus, the reaction temperature is preferably in the
range from 250 to 500 °C, more preferably from 300 to
450 °C and especially from 350 to 450 °C.

The total pressure is preferably in the range from
5 x 106 to 3 x 107 Pa (50 to 300 bar), more preferably
from 7.5 x 106 to 2.5 x 107 Pa (75 to 250 bar) and even



-8- conprise hydrocarbons having a boiling point of at least 330 [err]C. In
a preferred enbodi nent of the invention, at |east 50 %v of the feedstock
has a boiling point above 370 [err]C. Nitrogen and sul phur contents in the
hydr ocar bonaceous feedstock are not critical. It is possible and may

sonreti mes be desirable to subject part or all of the feedstock to a
pre-treatnent, for exanple, hydrodenltrqgenatlon hydr odesul phurisation or
hyﬂrodenetallisation met hods for which are known in the art. If the
process is q.,gg rf al W iTrask ng 1 Cqus% Qo (o ©od N the
absence of added ydrogen e process is conveniently carrie out In an
upwardly orhﬁﬁhmardly nDV|ng catal yst bed, e.g. in the manner of
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hydr ocracki ng, ugdy's, Prtéleerr {;&B%f‘é afdideitsy Arefg{ably in
t he rangefromZSOtQ%B err C, nore pre ralyfrom300t%to
the range from .1to 8, particularly from 0.1 to 5,

kg.1~1.h~l. Furthermore, total gas rates (gas/feed
ratios) in the range from 100 to 5000 Nl/kg are
conveniently employed. Preferably, the total gas rate
employed is in the range from 250 to 2500 Nl/kg.

The present invention will be furtheér understood from
the following illustrative Example.

Example
a) Preparation of a catalyst according to the present
invention

A commercially available very ultrastable zeolite Y
(VUSY) having a unit cell size of 2.433 nm (24.33 A), a
Si02/Al203 molar ratio of 9.3, a water adsorption
capacity (at 25 °C and a p/pg value of 0.2) of 12.5% by
weight, a nitrogen pore volume of 0.45 ml/g wherein 26%
of the total pore volume is made up of pores having a
diameter of at least 8 nm, and a loss of ignition of 13%
by weight, and in which 40% of the total amount of
aluminium (Al) present is octahedrally co-ordinated, was
contacted with an aluminium sulphate solution (0.75
mol/l) of pH 3 at a temperature of 95 °C for one hour.
After separation from this solution, the zeolite was
washed and ammonia exchanged twice with a 1.0 mol/l
ammonium nitrate solution at 95 °C. The thus treated
zeolite was found to have a unit cell size of 2.435 nm



450 [err]C.and especially from350 to 450 [err]C. The total pressure is
preferably in the range from5 x 106 to 3 x 107 Pa (50 to 300 bar), nore
preferably from7.5 x 106 to 2.5 x 107 Pa (75 to 250 bar) and even - 9-
nore preferably from1 x 107 to 2 x 107 Pa (100 to 200 bar). The hydrogen
partial pressure is preferably in the range from2.5 x 106 to 2.5 x 107 Pa
(25 to 250 bar), noie preferably from5 9 106 to 2 x 107 Pa (50 to 200 bar)
and still nore preferably from6 x 106 to 1.8 x 107 Pa (60 to 180 bar). A

space vel oci {g4i.B85t he; aadoe 5i0gYAR1965t Rollrkgateedsiool .pgr ski bie thatl al yst
"t he rangetPEGh BReURE BE p %[‘%hﬁmi?mﬁw (BF) Shakgak " pgPace, Y1 061y Ts
Furthelr;nlzre ot:ﬂhhledgailyat:esoé:gaabtead sabsethennlyhesr angleoEr ¢toel00 to
5000 N are eni . , r.at;

enpl oyed ?s |ﬁe%§§&rgﬁ§gEkr g35ﬁxggd2§6 i?gg¥ ?hggs%gggﬁtgﬁﬁyéﬁéﬁgh wi |
be further uondédet dex-Crdperiond ol Fowkthdsi mivshirat was Eddepl watBrampide a)
Prepar ation gf gagCakRALYE! 2a9e0r deRdy! g%g%aar CEAR! niBLERE! GRS HOIHRECT al |y
avai |l abl e very uItrastabIe Zeol I'ng a uni sl ze of

2. 433 nm (24m33ef) wighseed g12s5rusian aa@soaad ghen sx\‘ﬁépélﬁdaé@@pt i on

capacity (atpd31kes b€ @ md&/ﬂ:snr ]sh‘éﬁleueTHE Belletk Hwér2¥uRyewei ght, a
nitrogen porew!%hurotatlon) for % ﬂgﬁéi'gt 2 % °C and subsequently
calcined for 3 hours at 600 °C. The pellets so obtained
had a water pore volume of 0.63 ml/g and a circular end
surface diameter of 1.65 mm. The pellets contained 20% by
weight of very ultrastable zeolite Y (VUSY), in which 5%
of the total amount of aluminium (Al) present was
octahedrally co-ordinated, and 80% by weight alumina, on
a dry basis. A nickel/tungsten solution was made up
containing 11.57 g of nickel nitrate solution and 17.48 g
of ammonium metatungstate. The nickel/tungsten solution
was diluted with water to 18.9 ml and used to impregnate
30 g of pellets. The impregnated pellets were dried, with
rotation, for 4 hours at 250 °C and finally calcined for
2 hours at 500 °C. The pellets contained 4% by weight of
nickel and 17% by weight of tungsten, based on total
catalyst.
b) Hydrocracking experiment

The catalyst was subjected to a hydrocracking
performance test involving a hydrotreated heavy vacuum
gas 0il having the following properties:

C (%wt) : 86.21

H (%wt) : 13.79

S (ppm) : 35

N (ppm) : <2

d (70/4) ¢ 0.8257
I.B.P. (°C) : 205

2/10 : 252/332



of the total pore volune is made up of pores having a dianeter of at |east
8 nm and a | oss of ignition of 13% by weight, and in which 40% of the
total amount of alumnium (Al) present is octahedrally coordinated, was
contacted with an al um ni um sul phate solution (0.75 nol/l) of pH 3 at a
tenmperature of 95 [err]C for one hour. After separation fromthis solution,
the zeolite was washed and amoni a exghanged twice with a 1.0 nol /|
anmoniumnitrate solution at 95 [err] C e thus treated zeolite was found
to have a unppsgel | size of ;2. 434/96% - 10 - (24.35 A) and a Si Q2/ Al 203
mol ar ratio & 58.9; 5% of the total anmount of the alum nium (Al) present
was oct ahedr 4P/ co-ordinatéd.4kﬂéé%%uently 26.4 g of the treated zeolite
was m xed wi gb/181.5 g hydrat eggg)ygyni um oxide (ex-Criterion). To this

m xture was wat er and, 3. tic acid. After mulling, the mxture
was further ﬁﬂzgg with 2.6 ¢ eg?gﬁgfgn aids and then extruded into pellets
of cylindricBlBsRhape. The pel | 888 were dried (wth rotation) for 4 hours at

250 [err]C and s e C iped for 3 . hours at_600 Jerr]C.. The pellets
so obtai ned had g&éﬁ %?Q% %% vo%uﬁ%g%ﬁf%.%ﬁp}ﬁ?if rﬁPché? ehidind ur f ace
di aneter of trestmentThe péowbysheanimgniml 2026 byv vie) S, oftmesphere
ultrastabl e ok i E§¥%1 kN i of a f. al um ni um
(A) present&\?vaé %grtng?lgﬁra, o%o:?%\?d?ar}a?qeé& Caah%qgﬁ %stmerﬁ)e%ecglllﬂﬁ%a, on a
dry basis. AlhtcRblutiaasvibhsdtLitmmrsifoankiecles corder ntlvg 11.57 g of

ni ckel nitrafel bowihy Obpanst ig 4€od Pf i &Foni um net at ungstate. The
ni ckel / tungst en SO|Utlfn w@s dkluted Mﬁtjimalfr to 18.9 m and used to
i npregnate 2 Space velocity o 1.1 kg.17*.h™%, H3S 1.1 %v, total

pressure of 14 x 106 Pa (140 bar), and a gas/feed ratio
of 1500 N1/kg. The experiment was carried out in once-
through operation. The catalyst performance is expressed
at 70% by weight conversion of 370 °C* boiling point
material in the feed after allowing the catalyst to

stabilize.
The following results were obtained with the
catalyst: _
Temperature required (70 % conv. of 370 °Cct): 346°C
Middle distillate selectivity (%wt) : 49
Gas make (%wt) : 5

From the above results it will be clear that
attractive results can be obtained with a catalyst
according to the present invention.



30 g of pellets. The inpregnated pellets were dried, with rotation, for 4
hour,s 'at 250 [err]C and finally calcined for 2 hours-at-500 ferr}C—The

pel | ets contai ned 4% by wei ght of nickel and 17% by, ' en,
based on total catalyst. b) Hydrocracking experi rrerﬂimﬁ jj Ig&]ﬂﬁs
subj ected to a hydrocracki ng performance test invol L ed

heavy vacuum gas oil having the follqmﬁfg properties: C (%)

86. 21 H (%) : 13.79 S (ppmM : 35 N (ppm . <2d
(70/4) : 0.8257 1.B.P. ([err]C : 205 2/ 10 0271 s5¢/ 332
20/ 30 : 370/ 392 40/ 50 : 410/ 428 60/70Ts 271 :

448/ 467 80/ 90 . 492/ 525 F.B. P. . 598 The catal yst was

firstly subjected to a presul phidi gozt meat gegt by slowy heating in a 15 %
H2S[ H2- at nosphere to a tenperature™f 375 [err]C. The catal yst was tested
ina 1:1 dilution with 0.1 mm SiC particles under the foll ow ng operating

condi tions: 1a spacatedlysti tfprotisk inkg hetirbcal®on] cbniresionot al pressure
O e 00 R ey RS 8 935 FEL,RRN R AR O NGl i
per f or mance whiobxlresssdhan 15% of the total amount of aluminium (Al)
present is octahedrally co-ordinated.
2. A catalyst according to claim 1, wherein 10% or less
of the total amount of aluminium (Al) present is
octahedrally co-ordinated.
3. A catalyst according to claim 1 or claim 2, wherein
the very ultrastable zeolite Y (VUSY) has a unit cell
size in the range from 2.425 to 2.435 nm (24.25 to
24.35 A).
4. A catalyst according to any one of claims 1 to 3,
wherein the very ultrastable zeolite Y (VUSY) has a
S102/Al703 molar ratio in the range from 3 to 80.
5. A catalyst according to any one of the preceding
claims which further comprises a binder.
6. A catalyst according to any one of the preceding
claims which further comprises at least one hydrogenation
component.
7. A catalyst according to claim 6, wherein the at least
one hydrogenation component is selected from Group 6B and
Group 8 metals, their oxides and sulphides.
8. A process for reducing the amount of octahedrally co-
ordinated aluminium (Al) present in a very ultrastable
zeolite Y (VUSY) which éomprises contacting a very
ultrastable zeolite Y (VUSY) with a solution of one or
more metal sulphates selected from aluminium, gallium and
iron sulphates, which solution has a pH of less than 5.
9. A process for converting a hydrocarbonaceous
feedstock into lower boiling materials which comprises




at 70% by wei ght conversion of 370 [err]C+ boiling point material in the
feed after allowing the catalyst to stabilize. The fol | ow ng results were

ot 7] Gy "Bt err) MGt e dl st 11 at b oel aett vit ymmlllfm AP 25 cas

make: (% ) 5 From the" aové résults it
wll be clear that attractive results Ci% be obtal ned vmth a cat al yst
according to the present invention. * - 12 - TS

0271 SIN C C o[, U cQ rsion
process comlgcrxlﬁé% n%ég’l%e?@é uﬁ%%‘? %]F eége%fe#&%i W%P‘Q%eﬂ £¥ﬁe§s t han
15% of the tmmlﬁﬁ)m efatmedi in vany /ne ppEsekains betahédral |y

co- or di nat edy focasl astonanes o1l 6] lerdher ho #0805EoLRSS Of

t he. total armunt of m nji um present 1s ‘oct co-ordi nated. 3.
A cat al yst a%%o@%ﬁl?@c'@%dc‘?”at-%al %?t%liﬁ%@ Ghrimed -‘t-lhec%@%‘y Bl Fast abl e

zeolite Y (Vémmh‘asuﬁdélfllﬁy@ﬁ¢e§agﬁq¢»%é£@lﬁw§ from2.425 to 2. 435 nm

(24.25 to 24,35 I accor e, of claj

wherein the ﬁ@f?%%?%b?‘éc%%%WQeta{ %)l%éylaghs /%%Eggm?'é{; ratio
in the rangeatramémpersturd. i t:laéata:sge afrem di25Q to 509 d0eand ahe
preceding total pressure in the range from 5 x 106 to 3 x 107 Pa.

C24/TS0271FF



claims which further conprises a bi nider. 6. A catal yst according to any one
of the preceding clains which further conprises at | east one hydrogenation
conponent. 7. A catalyst according to claim®6, wherein the at | east one
hydr ogenati on conponent is selected from G oup 6B and Goup 8 netals, their
oxides and sul phides. 8. A process for reducing the anmount of octahedrally
co- ordinated alumnium (Al) present in a very ultrastable zeolite Y (VUSY)
whi ch conprises contacting a very ultrastable zeolite Y (VUSY) with a
solution of one or nore netal sul phates selected fromalum nium gallium
and iron sul phates, which solution has a pH of |less than 5. 9. A process
for converting a hydrocarbonaceous feedstock into |ower boilS $2atSEN al s
whi ch conpri ses - 13 - contacting the feedstock at el evated tenperature
with a catalyst as clained in any_ope_of glains 1to 7. 10. A process
according to claim9, wherein the } ntacted wth a catal yst as
claimed in claim6 or claim7 under hydrogenating conditions. 11. A process
according to claim10 whi j i RH #@E@? re in the range
from250 to 500 [err]C an gi:ojﬁaad%féej%surpésafl?ﬁt %'féélfrom 5 x 106 to 3
x 107 Pa.. C24/ TS0271FF
The present invention provides a catalyst comprising

a very ultrastable zeolite Y (VUSY) in which less than

15% of the total amount of aluminium (Al) present is

octahedrally co-ordinated; a process for preparing the

zeolite; and a hydrocarbon conversion process using the

catalyst.
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