( conbinatio

; e3eM-M 4p<6RTSez 17 DEC 2002 PROCESS FOR THE PREPARATI ON OF A CATALYSEC 2007
. COVPESI TI ON The present invenﬂ@’ﬂmmwummto a process for the preparation
of "a catal yst conposition. Bac e Invention O the many

conver si on g aeSSES known in the &osetining art, hydrocrackichgpsssssassuned
a greater .inportance over the years since it offers the refiner product
flexibility conmbined with product quality. There has been consi derabl e

effort devoted to the devel opnent of hydrocracki ng catal ysts which conbine
hi gh 10 cracking activity with a | ow tendency to overcrack towards |i-ght

h
products and, in particul @043 R &4 FARF: I€¥- c3 and ¢4 gaseous -

by- products. Kerosine or gag @ lcAmuiddiTe cdjmstodrimatogs) are often the desired
products of a hydrocracki ng process. However, 15 hydrocracking catal ysts
with a high selectivity towards mddle distillates tend to have a | ow

cracking activirh¥. pSUaeBatialwsits o @ d1RicEallay abasedegn aosi Rgke, active
cracki ng conponent such as an alum nosilicate, especially a Y zeolite
conponent . PZOPRE AL Fhdidn, 2 €32 lisdmaomRasidtiodnal (PCT) Pat ent

Speci fi cat Eggig%%nc_i\f_/\g@]dﬁe?%%en@o%/ 09366 and WO 97/20016, to form
conposites onponents, e.g. Y zeolite and zeolite
bet a al umi nosi Pifc&thes manyr apserens dopd poercesisiasg knownothekhydro or 25
ot oBar od by CERELEON AN A e ATy Ay SERa®eE, UC Cr acki ng
conponent s)impotriaads rierr drhebiveders fsamriend tretfdeiral thed refieneext rudi ng t he
m xt ure, dh¥%?gﬁt§?gfﬁ % ig&ﬁ?txrcfoﬁﬁebf&%{?ﬁ%i%d pcr%la%icr%i r&gal§gy$peci fically the
There has been considerable effort devoted to the
development of hydrocracking catalysts which combine high
10 cracking activity with a low tendency to overcrack
towards light products and, in particular, to the less
valuable Cq-C3 and Cy gaseous by-procducts.
Kerosine or gas oil (middle distillates) are often
the desired products of a hydrocracking process. However,
15 hydrocracking catalysts with a high selectivity towards
middle distillates tend to have a low cracking activity.
Such catalysts are typically based on a single, active
cracking component such as an aluminosilicate,'especially
a Y zeolite component.
20 It is known, e.g. from International (PCT) Patent
Specifications Nos. WO 91/17829, WO 92/09366 and
WO 97/20016, to form composites of two different cracking
components, e.g. Y zeolite and zeolite beta alumino-
silicates, for use in hydrocracking, or other hydro cr
25 chemical conversion processes. Such composite catalysts
are commonly prepared by the conventional techniques of
combining the active cracking component(s) with a binder
or binder-forming material and then extruding the
mixture, drying the extrudates so-formed and calcining.

30 Specifically the combination of materials is carried out
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~~ 0 E ¢ Zoa2 WO 001 07724 PCT/ EP99/ 05575 - 2 by co-mulling the 17 DEC 2002
ingredients together in mx-nuller equipnent, usually with water and a ‘
peptising agent. Summary of the Invention It has now been found that by 'an
i nproved preparation 5 techni que, conposite catalysts can b [

havi ng an WWEWWU@H hydr ocr acki ng activiéy coupled with a gogéﬂ%?%%ﬁggs
distillate selectivity and a significantly reduced | evel of undesirable
gaseous (Cl-C3 and C4) by-products. The present invention provides a
process forbyheodmoupt&par e ohnofedi ent 2l ysge Cosmpost tibx-mhl thrconpri ses,
as first crackin npon a, [ e and second_cragcki ng .
conponent s%ﬂ%%?%%ggfoﬁf%?%l%r§éfglwéﬁ%9n% %c%ﬂ%?p eV ﬂ%@?ﬁg pores with
di anet ers gseah&rytbantBe6Immentior) clays, and (iii) anorphous cracking 15

conponents, the_process conprisin he steps of:. (a reparing a mxture '
conprising the i rg?sc?%‘ﬁkki)n%%n C%W%B%eﬁ?a% aargeliréﬁgﬁ‘??fgt%ﬁﬁg’fa&hanm Xi ng
intigately, tébindyghéi Ngombb bi tbecseLDpsk €1 agki g SOMPOREAt hadldg(eh
extruding the m xture gf steg (Q% into patal%st 20 extrudates, and

cal ci ni ng t HBPEXYFAJRYEEOCERE S PR R Bkt T Ht FOP LA t et B n¥e®®PEn The

essential ipngagdteat sefilheci sp1ovedy Prpcass Ofsidei Fiwentionrbaythg use of
a gelatin material prior to _mulling wth the second cracki ng conponent in

the 25 prepaféet onf oFnERE: EVAPBSTIBEAT al Y51C3 @htF4) (Y sroERRAEE -

gel atine) itselfnhdsptBecptfefgvéndidmiprdédlqde He Msetss HOMEVERe €qui val ent
organic or synthetic materials, which act in a simlar manner are al so
encéfpassedPbyPehrt bPBseft 2| pFeht YOh. CHPBYL then tverheh gePmpr ASAEL erBal

tmgtererei ;ls thereforerkoxinhecyngenst000: ;031 B dl L Ox, Sy heli copghyer

cracking component selected from (i) crystalline
molecular sieves having pores with diameters greater than
0.6 nm, (ii) clays, and (iii) amorphous cracking

15 components, the process comprising the steps of:
(a) preparing a mixture comprising the first cracking
component and a gelatin material, and mixing intimately,
(b) mulling with the second cracking component, and
(c) extruding the mixture of step (b) into catalyst

20 extrudates, and calcining the extrudates.

Detailed Description of the Invention

The essential ingredient of the improved process of
the invention is the use of a gelatin material prior to
mulling with the second cracking component in the

25 preparation of the composite catalyst.

Gelatin (also termed gelatine) itself is the
preferred material to be used. However, equivalent
organic or synthetic materials, which act in a similar
manner are also encompassed by the present invention.

30 By the term “gelatin material” there is therefore to
be understood a natural or synthetic polymer material
which acts similarly to gelatin, a polymer which swells
in the presence of water and becomes fully water-soluble
at a temperature of above 35 °C. Materials that can be

35 expected to act similarly to gelatin include, for



which acts simlarly to gelatin, a polymer which swells in the presentd Wb 1007
‘"wat €r and becones fully water-soluble at a tenperature of above 35 C
Materials that car. be 35 expected to act simlarly to gelatin include, for

~ 7 DEC 2y g0/038 00/ 07724 PCT/ EP99/ 05575 - 3 exanple, conpteEP®Igsmsi c
polymeric materials such as , polypeptgde derivatives, e.g. collagen, and'
pol ysacchari de derlvatlves agar. Most commercial gelatins contain

nol ecul ar speci es, beln l ex, 5 epti de nol ecul es avi ng

nol ecul ar WAFYR efnc?m% g%ﬁl?rgﬂi%g gb@ T%tﬁﬁbagﬁosuﬁﬂdaare deri ved
fron1an|naboippypaed@rd@@iﬁaﬂng@r éigh §5lnagé@$tagaades of gelatin or-
eqU|vaIentng¥ be used in the grocess of the invention, whether_as a coarse

grai ned 10 SEPRRAPoIRIeTS T bY 2 FhV eS| i quid #97Frul BPel FEFRELELAEN a nat ural

or synt het?éléeﬁﬂb tént $iPehd By¥edl a POYEY LIl s | h3di kg 0ESMbiBKed fornms woul d
not be use in the present_invention. The felatln mat eri al g t hus be
used in t hBOpYBEESsde oNeieeRbes nvRAYIBA # Nmat§CrbR M BR1g8talri §hrd

formul ati opankd bbeclah!es, ovbe:gebsy] pont ehhak b sagonveni epbhy used in an
aqueous suspension or solution. Water conveniently is used as suspension

base or asasdmgéntboTiherongpedesnehteri &ishnekibe used, e.g, aqueous

pol yhydri c al cghols,, 20, bubcae) Less prelerroth oAf hhe gel alig. jmterial i

used in dry form theh a sui e aqueous dium's e used in step
(a) of thetperopessesThef ptie¢eineenbgorpushethardianaf opause wirthneHe

gel tin mapgr r. S a r ti referably
the?e i's |%étE§hSSB?§§%g of ¥$$§n§489%€§?0f%%ﬂﬁ%gtég ggng|%Qna eglal to
aqueous nedaunraéspecsmhtyeaboufOS@ SDtgebabehiewnedr i Bbwegemedicbat on a

el gt baska0sBaLLGULAEL Y Br SLSTE e, geLat LD ofLalyLop usentn | he

pr esent |nven fon~i's a urd Tormu ion o I'n1n water, "especially
one 30 contiavenmngonn the range of from40 to 60% by weight of gelatin, such

as that sold b¥hth8e agyg éggékfglf§g§|¥h8£ BQ”BQQaeﬁn the process
15 of the invention in dry form or as a liquid formulation.
In the latter, the gelatin material is conveniently used
in an aqueous suspension or solution. Water conveniently
is used as suspension base or as solvent. Other aqueous
materials may be used, e.g. aqueous polyhydric alcohols,
20 but are less preferred. If the gelatin material 1is used
in dry form then a suitable aqueous medium should also be
used in step (a) of the process. The preferred aqueous
medium for use with the gelatin material is water. When
used as a liguid formulation, preferably there is in the
25 range of from 40:60 to 60:40, of gelatin material to
aqueous medium, especially about 50:50 gelatin material
to medium, on a weight basis. Particularly preferred
gelatin material for use in the present invention is a
liguid formulation of gelatin in water, especially one
30 containing in the range of from 40 to 60% by weight of
gelatin, such as that sold by the Sigma-Aldrich family of
companies.
The amount of gelatin material used is not believed
to be critical. The preferred aqueous formulation is

35 suitably used in the present process in an amount in the



The amount of gelatin material used is not believed to be critical. ThL7DECZM?
preferred aqueous formulation is 35 suitably used in the present process in
an armount in the 17 DEC2Q"? WO 00107724 - 4 PCT/ EP99/ 05575 range

of fromOQ,1:l 1:1 g/g gelatin fornulation to r r first i .
conponenﬂ?$@38%@fally in a weight ragiq of about 1:2 of aqﬁggﬁgkg%'gtin

formul ation to first cracking conponent. 5 The gelatin material and first
cracking conponent are . intimately or vigorously mxed. Such mxing is
pref er abl yr&#etonpf i 5hed Using GPt Aadoddd gedhiiiguéermpdrtéranpbe at a -

frequency ff&%@ecféeggn fc&ggggﬁg?ér@%P@%gaﬁlgowﬁraoaﬁééggy%ggéoao%ine'

period of at least 3 nut e at “nost 2 vVery
sui tably favowbolt?2 40f ndqueeyst gedbsan folowdatHomever famgtnet hod in which

m xi ng at 1 . | evel can be achieved is suitable. For exanple,:
any nethodgﬁﬁé%ﬁg%ggéﬁééég%§drodynanic cavitation, such as high speed, high

shear stirringlhs ¢d&latsow sateabbé. akdgliizspeedrahkghgsheapostntrang can be
achi eved, for.exanple, by.use of . equi, nt .such_as.the."ultra-turrax"” ’
equi prieni ST HTRES S4nRE i RIRREP LEBHAThe STt Ref- Pepdr BEFORZBP- T he
conposi t e satahysisbédt heingventirasoundcakihed qaet, i ocoRkanplenat nmanner

to 20 incorporate the re 'ning ingrgdi%n S. Bhus, step (b) of the present
process may tONVRRRENt 1) bR cAFPPEd “ut b&o I ¥Ag BRE @i RPHPE PFom step
(a) and thgzsegondrCchackn80pt ri cOBFORENT  a@Rl RONALhY rk@yahAgsrWoEh Dbi nder,

Inlghe at most 2 hours; and very suitably for about 40 minutes

to about 1 hour. However any method in which mixing at i.

near to molecular level can be achieved is suitable. For

example, any method which provides hydrodynamic

cavitation, such as high speed, high shear stirring is

15 also suitable. High speed, high shear stirring can be
achieved, for example, by use of equipment such as the
“ultra-turrax” equipment sold by Janke + Kunkel GmbH.

The further preparation of the composite catalyst of

the invention is carried out in conventional manner to

20 incorporate the remaining ingredients. Thus, step (b) of
the present process may conveniently be carried out by
mulling the mixture from step (a) and the second cracking
component, optionally together with binder, in the
presence of water and a peptising agent, e.g. acetic acid

25 or nitric acid, to form a mixture which is subsequently
extruded into catalyst extrudates in step (c} and then
calcined.

Step (c) of the present process may be effected using

any conventional, commercially available extruder. In

30 particular, a screw-type extruding machine may be used to
force the mixture through orifices in a die plate to
yield catalyst extrudates of the required form, e.qg. y
cylindrical or trilobed. The strands formed on extrusion
may then be cut to the appropriate length. If desired,

35 the catalyst extrudates may be dried, e.g. at a



.presence of water and a peptising agent, e.g. acetic acid 25 or nitrifcy DEC 2002
racid, to forma mxture which is subsequently extruded into catal yst
extrudates in step (c) and then calcined. Step (c) of the present process
may be ef f\ﬁﬁto lgﬁﬁl ng any conventional, conmercially avail aidgp@yipsssder. In
30 particu a screwtype extruding_ IT?ChI ne may be used to force the

m xture through orifices in a die plate”to yield catal yst extrudates of the
required form e.g. «cylindrical or trilobed. The strands formed on

extrusi on et We culf f@omhbo%lp‘@@o%)w at@ fang penifoddesi red, 35 the-

catal yst e V. 2 0 / 7724 -5
PCT/ EP99I Oé?r?grqt é%eéggctoulrjg oéﬁ‘fronﬁ?ﬁ%% g%aol%’zotg%g‘ églrl \é}g Q 0 minutes
to 3 hours, pridaldionasala nbt |mnvens¢1etpl§( oc)aﬁaulefri matd am |as.rc¢amven| ently

carried out |n air_at atenperature in_t mBQOto 800 C for
asperiod ofFEShEF0HR nilt 57t o FFours. fg&gbtr?/ 5({ hebal'@mation is

ef f ect ed atper itceipef afntre 30 EXCESSs 01E<454D Huespept et d nakdty, ath@.rrperat ure in
t he range of fronb00 to, 600 irst and second crackin onents of

. The . f
thelOcorrposqatlé”d%ﬁ%%tl?ra?fg%c‘é%?/ %% SUCHROORE S (3t a§ ui tabl e for

such conposise tat alstsdciornyl at | onserdpeisat e fif stherasidane cameanent may
be anycatal yticall ac; ve zeolite beta - a crystalline zeolitedescribed in
US Pat ent S5r%)c|tfc? n No. Re 28,341 orl15known fromthe Atlas of Zeolite

Structure Typespn¥ dsllielsﬁlmd H8bb 1S hegla ¢t dP Borpohahal fo foferiche
StructureConmm ssion of the International Zeolite Association.Particularly

godd r esul 1COMRAA TR A VERCWRRY BPedlErSt 3k SIMRRAN e Nedes aSui t abl y,

the zeol it & belf Tasgda §unl:hcé‘or§1$o§lt'@‘ PR ADY S FEEhoL N1 s | east
20, preferably at |east 25, Zeoiite beta with a higher "silica to al unina

nmol ar ratio, e.uup-h®, fhREti FERGHEIRGXEONPBISN Y OBRY 120 3 150, may al so be

used if desifeth alipeaé@m;ét@esgiaenﬁytgaveaacﬁ%édmltﬂé aldgiina
nmol ar25ratio in the range of from?20 to 60, 25 to 6 20 to 80,25 to 80, 20

to 100, 25 desapipedoin OUQZBat?‘Stt8P§2®f19®*€b0f15®0orR92528u034115G>r The zeolite

betgs cryst alig@ ePf&wﬁeEﬁ@B(ti§§sotfhﬁgoi-@9en@%hﬁ‘c@hﬁ@ Tpds, UPp t0o 99 nm
i nsize. More £referabl , the crystals are in the range of 30from 20 to 95 nm

in size, nosidFetekabl yrrblifhes Fés%%%ro%x%%@éff@%rﬁ}% SURGUFT om 50

to 70 nm i n-§hges SUbA ahEecreOkht8rhgt 2oRRI 5Ll St ar £s SO ypvai | abl e
comercially, such as fromthe PQ Corporation.It is nost preferred,

however , th%@rizé@ml@@begasg(ff?ﬁ%tér aREnBeebnpbrient Y1t skld in the form
of a sol FI oL %Ogeoy\@tgobgamsﬁgég 29/ 9ﬁé7§eol§te(15e€a as

suspensi on 011; zeo eta crystals of col size In a |qU| d) which
may2@onveni@ntlyive peeparadnpymphernsehdd of canbkestetOal., "Progress in

zeol i e and, M o7 0poy gUs: MikSLEabs”, Yaloy 1305pePR. 33- 348gRl sevier S

1997 ) . e pres nt specifi cati on, unless otherw se I ndicated, the
silica to a$uh1tna fol at umanBomoflag zeslioy eci§.t e Kbl arnd aileledinet er ni ned

r.on the bas'éon 6?6100, 120 or 150, may also be used if desired.
Thus, the zeolite beta may have a silica to alumina molar
25 ratio in the range of from 20 to 60, 25 to 60, 20 to 80,
25 to 80, 20 to 100, 25 to 100, 20 to 120, 25 to 120, 20
to 150 or 25 to 150. The zeolite beta crystals are
preferably less than 100 nm in size, e.g. up to 99 nm in
size. More preferably, the crystals are in the range of
30 from 20 to 95 nm in size, most preferably 70 nm or less,
for example from 30, 40 or from 50 to 70 nm, in size.
Suitable zeolite beta materials are commonly
available commercially, such as from the PQ Corporation.
It is most preferred, however, that zeolite beta

35 (first cracking component) is used in the form of a sol



total or over aIlI anount of al um nium and silicon 10 (franmework and 17 DEC 1002
non-framework) present in the zeolite. The second cracking conponent which:
is conbined with the m xture of step (a) is selected from (i) crystalline

nol ecul ar si e having pores with dianeters greater than 0 as
det er m ned Woﬁspftogen adsorption 15 techniques), (ii) cl ayséwE dg('(fssl?)

anor phous “cracki ng conponents. In the donmtext of the present specification,
the term "nol ecul ar sieve" also includes the correspondi ng (hydrothermally)
stabi | i sed @nd deaalslms'phaisecbrde:rﬂ valdves 2@ tandSiseh 1derdivaldives sl my be
obt ai ned by |sormr phau, stitution and cation exchange. Methods for the
cation exchdry &cﬁ r 1) Chs 4 Iqoé’é’t‘*l”dﬁnﬁé(alb@mpﬁ&tﬂa&ﬁdam r

i SOfTDrphOUStk%JbﬁéﬂHd&I i @mﬁmﬂle@d A1 S| enas el dedawrd Rdfde art and
are not therefore further discussed 25 in the present specification. The

second cr adkiGPRBIpEndRt armia lie' a Veilngl1d nater-i @4 163148 ( Elseorieydii), or a
comy nati on afgfjwo or nmore such naterials. Preferably, the second cracking
conmponent |s selected 30 from (i) crystalline nolecular sieves of structure:
type = FAU, EMEn NZ[IR HrmempqulcaiﬁonBO@nlﬁEF oAFler wAE@, AFR AFS,

o Wrla 2 A0 aR daserdder ') e s Adids % &! 'ft & FdHGLe
ypes (i a s df the mnon-pillare snectlre ty
mont mor i | | ore ttém molary YatE «C 4200k VARNO0YERT 724 t—he? b_asR@T/oEPQ:Q;/eOSS?S
total or overall amount of aluminium and silicon
10 (framework and non-framework) present in the zeolite.

The second cracking component which is combined with
the mixture of step (a) is selected from (i) crystalline
molecular sieves having pores with diameters greater than
0.6 nm (e.g. as determined by nitrogen adsorption

15 techniques), (ii) clays, and (iii) amorphous cracking
components.

In the context of the present specification, the term
"molecular sieve" also includes the corresponding
(hydrothermally) stabilised and dealuminated derivatives

20 and such derivatives as may be obtained by isomorphous
substitution and cation exchange. Methods for the cation
exchange, (hydrothermal) stabilisation, dealumination and
isomorphous substitution of molecular sieves are well
known in the art and are not therefore further discussed

25 in the present specification.

The second cracking component may be a single
material (i), (ii) or (iii), or a combination of two or
more such materials.

Preferably, the second cracking component is selected

30 from (i) crystalline molecular sieves of structure type
FAU, EMT, MOR, LTL, MAZ, MTW, OFF, BOG, AET, AFI, AFO,
AFR, AFS, AFY, ATS, VFI and CLO as described in the
"Atlas of Zeolite Structure Types"; (ii) clays of the

non-pillared smectite type, e.g. montmorillonites,



hectorites, saponites and beiddelites, and (iii)) anorphous 17 DEC 2007
' sili'ca-al um na. Mbst preferably, the second cracki ng conponent isa
crystalline mol ecul ar sieve of structure type FAU,5e.g. an ultrastable
zeolite Y a very ultrrastabl ezeolite Y (VUSY) of i ze
(ao) Iess%#§@7g40 nm (24. 40 Angstroms) in particular Ie?giﬁ /g§5£71§5 nm
(24.35 Angstrons) as are known, for exarrp'l e, from Eur opean Patent

Speci fications Nos. 247 678 and10247 679. Wi | st USY and VUSY Y zeolites are
t he prefer hegtPgimsss rsé@@rﬂillctr%clé”}ﬁg hegiAstsiditesus e di f itthe )

presentinv r fornms are also suitable foruse, for -
exanpl e thgﬂ%kgr%r?u%lt F?La e%ghdﬂtﬁjc 'Y zeolites. 15The preferred VUSY zeolite
of EP-A-247 67806¢Elpr,@—ﬁ_64$1:&'69 ithec r@rcautcerdrsediby aompionecel Lssi(zé

bel ow2. 445 nm._ 2 An str 19 2. 435 (24 5 _Angstro a water

adsor pti onZcap crttays‘l( eg e a S7500 VA (e rélfcguf) gfypgt riaé‘éast 8 ow of
theszeol ite.gndaa pﬂrte:a\ecﬂaﬂma Ozfeﬁ:ﬂarltel eas(tus()f 29/ gewleneitr aketween 10%
and 600 of thet %al 8; voI mgﬁeﬁ;{p pore havi a di aneterof at
| east 8 nnt®2 rac ol Ferlg SI?n % n theart.

Usual | 'y suczhmorrmﬂe(rnzs wmraggnp@nw‘ ,Sidd q&m@&&alrumersa Whiagh nmay be

silica-ric far exa nt ai ni ngf rom above 50 to 95% by weight silica),
al um na-ri gh?]S r of" e%zla%s‘p?mﬂﬁ G° A9 dLURd d1odniS %‘mp le

Convent i ongh-hempaegaiis m@w@&ﬂﬂl@@&m nRsmavear &g eam beused, as
can the heter o%eneous di spersions of finely30divided silica alumna in an
al 4Ri na matfti’x ®’&s descri bedi n US Pat ent Speci fications Nos. 4,097,365 and
4,419,271 . In aeb@khtllstm ey thes ust and secand ceackicngcerrenent $o8 POrous
~acidic or non-acidic binder, inparticular a refractory inorganic oxide

bi nder, nMaPIalSSEIBYEL GIRDFIE ATPIHYG (4ReE Aaltyst PEGPSHSi tion in the -~
7 a E ¢ 2002 \MRHOUD7 724 SCY EROY 095 o rnd) ared a:l_{gol%u%.Qa%L:le?’cfo%5 process
of the invention where necessary e.g. to assist W th extrusion. Exanples of
sui t abl e biuger $IH@HAIP I Ui HaKN &1 |Lb1atraélmﬁ%h@rlﬁlr5’r1(¥sﬁr¢@tléteﬁagne5| a,

tigania, zircoRiy Hidiodad Wida, ,&dilia-gf 3-8 7Sigigcasboria and
conbi nations thereof. Alumna is the nost preferred binder. It is also

possi bl e t BPude 24 et b3 il A EICEIEST LY it oird ts wetldbIse 2si rlwé»rowrrat erial
under the extyusign and, L2l D HgEONdS L i ONE3Dind Wezz;p%fsc

i nvention. Such suitable binder-formng materials include a um na hydr ogel s

or silica-al waAtRr codgeirtion gprreaekty (e 2&5mrcpﬁm¢b acHEd g lasmsdnent can

al so act ap Binder JoriLhe. of el &f Aokl N SN (Sla Mherd digeegsary.

The first and 'second cracki ng conponents an pt| ona I nder are conbi ned

i n28nount s asucdleadtat0the Ielfé@rtwaeerem cheledeemt )y stndex@Gudslt édreconpri se

preferably t4h Sromp. 5.t 4Qf IHd ta {fifste,cracking

conmponent ), eQ|ncr‘13];t %6%%%9% from% e5 19% /&leegée)c ﬁ@fackﬁ{lnég e(S:Cf)errponent and

..in the rangﬂef oft fyoas® 8onmoO %w bi nder. Dependl ng upon the cracking

. conponent used, *‘563{5%?5 LEStdRSEE0PY £f 0 \GopeneNt. iy vary.
For exanpl e, féArnIia rr?atPée(r:{( éa% I{s%tbaconlg %rﬁcﬁﬁ#glqcomonenmt aﬁpl cal

wei ght ratiartof Gsokriiy deth compusynis anetahenpanye sﬂflnfcraomrgil to 1:30,

pr rablyfr . 2 d st D r n such
cases t ypi ¢a ]ﬁm’gan %gcﬁaﬁgg B? ?'lrirgn%?l %gégoégévyo%}g%ﬁ%e aﬁgj{écai
zeolite (bdraorrnlau}sovwsw tanﬁfhbyreaﬁ@hdesibed:m)g, bihdemaamlclp.er@ent ages
by wei ght ( g.calcula Si Sy of ,the co |ned dr i ght of
first cr ack?@be%%?rgoﬁenrm geéggd%rggglgg 254 %%%tha B Fie é’n%
cat al yst composgéheoupr eparptoby Bhelpaoe%mmé rhdsIEepi@Benctam nvention wll

usual ly further conprise st _one hydrqgenati on conpopent. Exanples of
hydr ogenat i B¢ ’or‘rﬁﬁngf‘]flstgﬁa%j ﬁﬁ§ogﬁp?8éﬁygg§pﬁ§%ﬁo?ﬁc? de e dlip Vi
conponent s dsucheas smnhy:bdemumlaad ihuagstenpiandméx oup, Vit | desapopedt s

(such as COJl.)r?ltS Paten*‘ Sgec:L%J.ca(glons Nos. 4,097,365 and 4,419,271.
In additicn to the first and second cracking
components, a porous acidic or non-acidic binder, in
particular a refractory inorganic oxide binder, may also

35 be incorporated intoc the catalyst composition in the
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Preferably, at |east twohydrogenati on conponents are used, e.g. a ' '
mol ybdenumand/ or tungsten conponent in conbination with a cobaltand/ or

ni ckel conponent or platinumin conbination w th5palladi um i riy
preferred WBAKIHAt i ons areni ckel / t ungst en, nickel/nnlybdenuﬂ$ﬁ££&ﬁgg%

andpl at i num pal | adi um The at | east one8hydrogenati on conponent may

bei ncorporated at any stage during the preparation of thelOcatal yst

conposi t i opro@E£or f nghé 01k eShNi SIEsSEOrY ené & o8k Net e abt ask@krexanpl’e,

t he at | east onehyd enation co qgfnt may be | oaded onto_one or both”

ro , (
of the crac®ihy SORPOREAT s BYATARY FREC Kbt 1 REPRT qiBSoFA8at i on
exchange 0g1@R1€ayO0kUlEch )TPLPanat1i@n ShdsPohel orRadhes{hr stichacking
conponent is treated in step(a), of the present process., or before the
second cr agkFeRebApoRehtC2 2 LgRNE n StEpceDFireprir nasivéry bondaat | east
oy Do a1 TR0y o oo o ot b (e B Ther batoPs or e
calcining,b&@@@élIytaéso@bS@rp¢mﬁ%bbgu@@u@S%impm@gﬂaiahgyhgchutionsof G oup
Vi andlior Goub- | LnEtal ealls: dn A RLETRIL S0 2pPGEROT chRe present

i nvention, theat [east one hydrogenation conponent I's added subsequent25to
step (c) iestrasien safictnlngnime extdidates. ofhtise theopeesent icheenti on
further proyj . a_pr s.fo g 0, lyst ¢ osition
wherein af PArSEeb0rs) SEER et hEst CECEEREL L O Die WERL ELUES SRTRRE
(d)addi ng ¢hematal prdtogaks hydr sgkhad + @bucinporenjel ». t hE3peakenned
extrudates,, Lt is further preferred that theinprf nat e ext%gdgtes are then
agai n cal cFRRd*ERRRP P ALY BF & 4R s TP B R Hhe 2t & g%taﬁ nPB8sPei*6f “may
contain ?pggn,th@?bghgndtn@cfﬂT@acbmﬁg%emek?htb@mehgdﬁ?gefaﬁkgnl .
conponent, 35cal cul ated_as_neta r arts wei of, total, dry ~
0B C 5002 W0 BOF 07758¢ 518 = oAl BB 0557E LamtrYRR CRonBls PRt SRD3Ror
exanpl e, tbendetrabyst coabpesdtionam@yntonsach that heheasgenehafirom2 to 90,
LG, Do SFATL Yoo Pl 0 0 AR S30EE, Bhhy 100 10ck 0aB0y B2 {50 vl o
preferabl yrbnge 8£5fkem80, 5and advent ageoustybétom ditetbeorpaktiagby wei ght
of Goup VLIl netal(s), calculated a tal per |00 parts by i ght of
total, dryceﬁPﬁPﬁgFgCOHﬁog??iBﬂ?g%uﬁﬁ g?eﬁtgrgsFocgﬂpégiFFSHn ontai ning a
hydrol0 gesaktROngoapApentntBynadvantngeodnty be fsed Onta prooeess for
ahi ch comPi UL coERBPAGS{ HEoF oEhSt BERUFER FOBPODEREARoEFevarEd -
whi ch conpri co t e t f a ev d
tepperatureaand ekevated pressubrdi Brhbripgesengenehtt hayCatalyystrokd

oxi do-  or nPFESRBEbst 205, SpAl i BICEnospr 03eSE°0R: FiEnpredenE FRFER N may
be converteadtygithe sudlightdeatopmoprkebltecuseractbheusyr esuliphicded ex-situ

or sulphided 1n-situ by treatment 20 with sul phur, hydrogen sul phide or *
sul phur - coheBPRi ARG F&8BsBockE at ‘éPevRFaderarpdr AFaRel €y Siccdi®il rof t he

order of 14Q4tRo3¥0pcerardpusuakby R4t he presemgesathhydisegen.
Hydr ocar bonaceous f eedst ocks that may be converted by 25 the above

hydPocr ackith§ippeddsdn rbEugandenBspherrc 4ghe 8P §V Lok&NSYE&2THINST vacuum

gas oils, deasphaliedifll 3pevaxpsuabtakied hhamacFireaRedEORSGHFYNt hesis
process, long and short residues, catalytically cracked cycle oils,

thernal | y &ANg&Fal wililc ReryeptagRédPyayesphs, (aHd BeisgnSAddes.atd@stional |y

ori gi natingf LaM 13s;$2Rk¢: tfRakengihed "d%%zi hdg gHRILRdIFNG JA QGRRSES, @nd
bi omass. Conbi nations of various hydrocarbon oi'ls may al so be used.” The

feedst ock IRRYPODRHIT s & Sleparo CAREEAS IhAPMBYNEA T niendaP 1H6i9% ng poi nt of from
at Jeast 330 Crdawn. £:913%+32okB%4 £38nCr B8 AR biNgrange ddoménitial to -

final
the present invention will usually further comprise at

least one hydrogenation component. Examples of
hydrogenation components that may suitably be used
include Group VI components (such as molybdenum and

35 tungsten) and Group VIII components {such as cobalt,
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' the 'range of fromabout 50 to ' 800 C, with preference being given to
f eedst ocks having a boiling range of fromabout 60 to 700 C. The feedstock

may have It en content of up to 10,000 ppmw (parts 5 Job bl by
wei ght) aﬁ'ocpgw@gﬂphur content of up to 6 ow. Typically, ni ?;i’éréﬁepﬁb}g%s‘z ents

are in the range from 250 to 2000 pp‘m/@ and sul phur contents are in the
range fromC 2 to 5 ow. However, the feedstock may normal |y have a | ower

ni trogen and/kEl,sylghiuinucorinentpa lfladiher)norfe elf® riab livs, poissidd € atwb may -
sonetimes he, desirahbhle to subject part or all of the feedstock to a -
pre-treat rpé’nqlfoge&ﬁ%é’f&rrﬁlogﬁpoﬁ{fé&c?d&ﬁet ruﬁgeéﬂatel ‘&1, %mjoﬁ%ci‘?ﬂ%uri sation or
hydr odenetzald 1 aattduerys tret eas dnem twhine e cadkel datawn iwk dhea atdbastich that the
f eedst ock sudb)' ect ed t(i %drocracki ng 15 has a ,nuch | ower nitrogen, sul phur
and/ or metEld/ ke A SPERPIER T A5 é"]lﬁrte"-nc“}“éét“rré?ﬂml?%n%%%‘?’? Ut under

corpent i onad1 1G0Ndint. | GRS tUTNG ra C }rd AEStr Sl oS dhtat orconaes ci al |y
avai lable from Criterion Catalyst Conpany under the designation C424. 20

The hydr odHdiG e YH9sceds mey Kse /TiRae ot &0 reaction tenperature in

the range o ad0m /220 11:@1:%@¢0 C preferably in the range from 200 to 450 C
The process is preferably carried out at a total pressure (at the reactor
inlet) in the Tengé fheamts oxel by D gemad hon FPIPLNEY: tw2 B0 bar), nore

pref er abl y; t . 2 ggggg ) nry En - om8 x 106
to 2 x I07JL JP%%BBOolﬂat%éd%%% gglrkf.&'lgr?eel %151 dllr?”glggfaf\&peta%ti I %r?{egs%rﬂr%g(gﬁét he

rebt or i Matylyst maafasdiipn n adrendinge e grRnda0ssto 2.9 x 107 Pa 30
bar) and ST Hore o BFera y Trom B x SRR L S% Ao7 W (607%0 100
bar). A spmdreadnsdiion iwm@mg@&f rhfmlob.a_ldeth arkgiectstioekhpef litre
Catoeoh il Lo Kk P SONET LY WG Biehetgbly (e
of cation exchange or pore volume impregnation e.gq.
15 before the first cracking component is treated in step
(a) of the present process, or before the second cracking
component is used in step (b). Alternatively, the at
least one hydrogenation component may be added during
step (a), in step (b) and/or may be added to the
20 extrudates of step (c¢), either before or after calcining,
typically as one or more agueous (impregnating) solutions
of Group VI and/or Group VIII metal salts.
In a preferred aspect of the present invention, the
at least one hydrogenation component is added subsequent
25 to step (c) i.e. after calcining the extrudates. Thus,
the present invention further provides a process for the
preparation of a catalyst composition wherein after
step (c) a further step (d) is taken, which comprises (d)
adding the at least one hydrogenation component to the
30 calcined extrudates. It is further preferred that the
impregnated extrudates are then again calcined as
hereinbefore described.
The catalyst composition may contain up to, and
including 50 parts by weight of hydrogenation component,

35 calculated as metal per 100 parts by weight of total, dry



PCT/ EP99/ 05575 the range of from0.1 to 8, particularly fromo.2 tof % Dk§ 200
.1-1 . h-1 . The ratio of hydrogen gas to feedstock (total gas rate) 'used:
" in the process will generally be in the range 5 from 100 to 5000 N /kg, ' but
is preferably in the range from 200 to 3000 N1/kg. The present invention
will be f¥QM477derstood fromthe following illustrative RIARIPEST n
which the silica to alumna nolar ratiqgof- an alumnosilicate (zeolite) 10
was determ ned on the basis of the total anount of al um nium and silicon
(framewor k nQan- f rk) .pre t_ 1) e zeolite d_the unit cell %5ize
(ao) of ar .cggg&%gﬁogoﬁ{ﬁg’at e&%ﬁbl??@)e%@%’t etrenrﬁ n%%tagi; so% ding to standard
test net hodoASENLD 1390 2a8C.cdnurd her ior ghe thendd dbifrorg potstsd ,and density

of the hydrocar bon%ceouD feedsto k? (ie d term%%glrﬁc rdi to standard
test met hodSTASPM D86 Pand T 29 %\é\% ct1VetRe eSTRanpl® 1 20 (i)
Prepar ati o309f parzeoldy evdiefrar sof draes! V1 ended i splan@soprepaited by the
nmet hod of Canblor et _al., "Progress in Zeolite and M croporous Materials",
Vol 2 105, Bplr98aPi34gomE%diA ef© (19o7oraPrefeaig. foen1e: it adleous

sol ution ofynetatite eI Wk hydr oxtses ( ThAH) s fsgen®fqg@t kat i netal ions
(225 g, 40a°51&rv sol ution, ex-A%df a) was added al un? ni%m rre?al (2.93 g) and the
sol ution wWEEHEated lateF@ Id Flor 5ahoutated 2F fertat dter HYSSRALRS diY of the
al um ni um RGNt Gce ikl t her 30cat 419 o Whess ti 550! ved the sol ution was
added, wth stirring, to a mxture nmade by dispersing 'Aerosil 200" (trade
mar k) anor phousSUsiy ifc £(-PEY - oF CBRQ PeltRS 8908 R ikl g u olisdE! ut i on of
tetpaet hyl anomni Wn i e (344 849 J@%—g sxrAfa, . i0q407 g water), which
resllg)lted in the135 forr?(aatﬂion of % gela(Si Aci at%m’c LFatcliogz)f 25). After =
7 D E C 2002 o@esE0ITTr7 Zpnvest 1IprT BPodr 05575orma¢eeu higf ¢ods UG kriinfies, t he
gel was tr f t: N e 40 ]R_mfor 240
hours. The g%ﬁ{eg]tbgoqo%lqﬁign ag{d%%% g%ew%%a%ﬁg%%%%snc%%aégmg%ﬁg%{ wat er and
the sol i ds fegdstatcdd Witlcentdréagat bne bavshe dgt wfipehetwoeiazd wit h
distilled t it ]l;pel—lo t rodas,d € pH 9 gave the
desiredpro uggat%ra{zgoﬁﬁs{% eta sgﬁe\(ﬂg??i%%o?n o réat?%t%?%; silicato

al W% na nolcampestiitd aof @B)hyXeeayadkihgagrdomand. Transni ssi on El ectron

M croscopy analyys j.ed: o] he i ed. s0l fi if.to be pure
zeol ite betaw t]% gﬁs gl\a;sre‘{%gg“g%%?a rﬁsi z%g%fggbéé;%%%o&i%gﬁ%ﬁs) (i)

Pr epar at i oprefpax echtaft y&te qonposssi oh dhethepseseninvenenon oney e cat al yst
conpositio e e cor dj o] e e t he. ent invention
by conbi ni rrlEgo\Q@’Zeo i ngé% gc%%e%%gggggé %ﬁ Jﬁir)jpgggvgg(‘g%?Z g,l%%és on
ignition(L@pesofl BB aexthigel ati pulpPhSdgdgehasitnupey gredzeaitite beta)
and water (20Q.9).and mxed ultrasonicallyat a freguenc approxi mately 20
2 hing povier oS00 Teorbr ioREEr o iRa 81 of RO RGP RESRER TR (Tom

Fl uka, onedfeddws: BilgneaAl eltechtgrloupmpéreonpani egpiasllgebatime a sol ution
fromcold water fi in" bj.Si Ng .45 i ght latin.in er,
preserved vﬁﬁcﬁero.ﬂémolgv p?%p?/?gt)h;bdrgggblé%ﬁ%%\t{\g gﬁdtggzgoﬁsﬁéf%% ‘
p- hydr oxybenzxate=25The resulting m xture had an LO of 530. The m xturewas

t hen | oaded i nt m x-uller with al,um na(54,3 LO _of 26,30

e torton) AT S itk 2o BuHb ARG PEndc i n8l RSP ed by 51 676
an EP- A- 24h 67T &8 hgirb€raokihg. s@pcexsZeéakystiy bamosgharscl gea

t 030al um na lar ratio of 9.9 and a unit cell _si zg éaog f2(.j43llnm (24. 31
Angst r ons) , et rerCUERE J2An3t E8nc dAFFETed2Ri PHEEr aBPESP agjc? afiti-t he

resul ting miacted eoft I nS3%Evem BulFliedher-krepded Eohthe2iBoproasdst hen

extruded, toget her with an extr,ﬁsi on aid, .into «ixtrudat ?(s of SSEZI i ndri cal
shape. The €%X%% (2t eSRQkT eTBREA UG SIre§ofarytically cracked cyc

oils, thermally or catalytically cracked gas oils, and
30 syncrudes, optionally origirating from tar sand, shale
oils, residue upgrading processes and biomass.
Combinations of various hydrocarbon oils may also be
used. The feedstock may comprise hydrocarbons having an
initial boiling point of from at least 330 °C down to at

35 least 50 °C. The boiling range {(from initial to final
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530 C for 2 hours. The extrudates so obtained had a circular end surface
dianeter of 1.6 mmand a water pore volunme of 0.66 m /g, and conprised 10

ow zeol i t e,PsfoRrfalyi st cracking 5 conponent), 50 ow VUSY zepi/kpodigzesond
cracki ng conmponent) and 40 ow al um na %bi nder), on a dry wei ght basis.

19.8 g of nickel nitrate (N (NO3)2.6F26} (14.1 ow nickel) and 27.8 g of
anmoni um et at ungstate were 10 conbi ned and the resulting m xture was
di | uted wibhihaher pp46.t8 glavane timertHwomageri ofd.frohe apxticudat es (71 g) -

were inpregpated with, the honogeni sed m xture (46.8 ), left to stand to
age for 1 ﬁggr,gdrfvéghatpréa e(-:iﬁ%ecreat%tfrlélgofgllvfﬁ1 %Of 5?36515%85#(5 A4 tHen
cal ci ned farb2ibouys ratngkb I35 em Huthdd preepanedccatrakysteaengposi ti on

contai ned 4 ow nickel and 19 %w tungste hydr ogenati on conponents), based
ot ot o COROBRYFof, oSt 1A BT U Beadh S0 BPRrnt BRRAE: bhal

Pat gnt Spegkki £al198n2@ VWRIHR00EHdas SiaReaire@ddn® eRitoducapatreat al yst
conposi tion having 4 ow nickel and 19 ow tungsten (based on total
conposi ti oR) $¥n AYBHSESY oM WeTz SR Wettd e 50 SRevoswdgedkPie and 40

ow al um nazEhased200 0dipmeiA sui1hdrOtRn RO RheRARedaRYCO- MUl i ng.
25 Exanpl e 2 The hydrocracki ng perfornmance of the catal yst conposition of
Exanpl e 1 Ererelnaf ter I efer FEyVaueas e dlopdstPekvievasessseédyin a second

stage seriggyEl gwi sl kit dBStandhe tESMG %%t_fé%rﬁr,-i ed QUL B ance 30

through m crofl ow equi pnent ich had been | oaded with a tap catal yst bed
coRPri singlit AF Eo324bdat Andstmayt dnnatdingd peavdssiaisbd ef toemsthéecti t eri on

ISV TN L S it 1 T L) g8yand o bt Lo
example, hydrodenitrogenation, hydrodesulphurisation or
hydrodemetallisation, methods for which are known in the
art, such that the feedstock subjected to hydrocracking

15 has a much lower nitrogen, sulphur and/or metal content.
A very suitable pre-treatment is carried out under
conventional conditions using a catalyst such as that
commercially available from Criterion Catalyst Company
under the designation C-424.

20 The hydrocracking process may be carried out at a
reaction temperature in the range of from 200 to 500 °C,
preferably in the range from 200 to 450 °C.

The process is preferably carried out at a total
pressure (at the reactor inlet) in the range from 3 x 106

25 to 3 x 107 Pa (30 to 300 bar), more preferably from
4 x 10% to 2.5 x 107 Pa (40 to 250 bar), e.g. from
8 x 10® to 2 x 107 Pa (80 to 200 bar).

The hydrogen partial pressure (at the reactor inlet)
is preferably in the range from 3 x 106 to 2.9 x 107 Pa

30 (30 to 290 bar), more preferably from 4 x 106 to
2.4 x 107 Pa (40 to 240 bar) and still more preferably
from 8 x 106 to 1.9 x 107 Pa (80 to 190 bar).

A space velocity in the range from 0.1 to 10 kg
feedstock per litre catalyst per hour (kg.l‘l.h“l) is

35 conveniently used. Preferably the space velocity is in
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_particles. Both catalyst beds were presul phided prior to testing. The: test.

i nvol ved the sequential contact of a hydrocarbonaceous feedstock (a heavy
gas oil) wits the top catalyst bed and then the bottom catal yst bed in a
once-t hr ouyyl® 0868124t i on under the followi ng process conditi oRSTERIYYAEE -
velocity of 1.5 kg heavy gas oil per- ll2t~e catal yst per hour (kg.l-1.h-1),
a hydrogen gas/ heavy gas oil ratio of 1450 N1/kg, a hydrogen sul phide

partial pregsur 47 %0408 Pacf4g7 - o} pressure of 14 x-106
Pa (140 bar?. Tﬁg?%ea y ggs oiF used'h§%£%hggg%?+%mfﬁgmpp6%e# i es: Carbon
content . 86kd44low.Hydrogen content . 13.99 %v Nitrogen (N) content ~ . 9

ppmv Added n- | anl ¢ 1 iva 1 nw_NL Tota
nitrogen (N) E§§¥e%$£ Sngft§y§£g§§9C§§%g%§i%§Q§%%$iﬁcggﬂg érgﬁgight Initial
boi I i ng poratebOusedbonl thg popnesfiwallbgehenglppilmeé Enacheonahgkel i ng

bel pw 370 Fractjop boiLin Qve, 540, C 110 .8742_g/ m 0. 8400
g/n$433935§%ﬁ§1ggg9gﬁ.gg&&og%zgﬁFVH?BC?%C&Fﬁgggggf%rhﬁnggemégnggsessed at
conver si onfremebsobebween04014dkg.85 %v net conversi on of feed conponents

boi ling above 370 C. The results, obtaij at _65 %w net conversiogn of feed
conponent s boi%Fﬁgp558$8t3?ﬁvepgfgnsﬂbgﬁd?ﬁ TahFReY pRfgHstocd fromy p E ¢

200z the following illustrative examples in which the silica

to alumina molar ratio of an aluminosilicate (zeclite)

10 was determined on the basis of the total amount of
aluminium and silicon (framework and non-framework) '
present in the zeolite and the unit cell size (agy) of an
aluminosilicate (zeolite) was determined according to
standard test method ASTM D 3942-8C. Furthermore, the

15 boiling points and density of the hydrocarbonaceous
feedstocks were determined according to standard test

methods ASTM D 86 and D 1298 respectively.

Examples
Example 1

20 (1) Preparation of a zeolite beta sol

A zeolite beta sol was prepared by the method of
Camblor et al., "Progress in Zeolite and Microporous
Materials™, Vol. 105, pp. 341-348, Elsevier (1997), as
follows.

25 To an agqueous solution of tetraethylammonium
hydroxide (TEAH) free of alkali metal ions (225 g, 40 %w
solution, ex-Alfa) was added aluminium metal (2.93 g) and
the solution was heated at 50 °C for 5 hours to effect
total dissolution of the aluminium metal. Once all the

30 aluminium had dissolved the solution was added, with
stirring, to a mixture made by dispersing 'Aerosil 200’
(trade mark) amorphous silica (162.5 g, ex-Degussa) in an
agueous solution of tetraethylammonium hydroxide (311.9 g
TEAH, ex-Alfa, in 407 g water), which resulted in the

35 formation of a gel (Si/Al atomic ratio of 25). After
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. Exanpl e 2 was repeated except that a bottom catal yst bed conprising 10 n

of the catal yst conposition of Conparative Exanple A 5 (hereinafter

referred to as Catalyst A) diluted with 10 mM of 0.1 nm Si C %Fgg(kg was
used. HydrWerL88Ki2Ag performance was assessed at conversion Fg 2 ween
40 and 85 ow net conversion of feed eodporents boiling above 370 C. The
results obtained at 65 %w net conversion of 10 feed conponents boiling
above 370 C‘s@fﬁrﬁﬁ%of@feﬁﬁnﬁmﬂégﬁaa{@ Je Gl TABLE L - LAt abysh ’
SystentC-424/ Cat. AC-424/Cat. 1Tenp. (C) at 653733700w net .
conver si onRrwHerRet Set et ¥a teeAOM h teeNdeax)0 rpm for 240 hours.

01 12524(250' 1 90 LT 0/ b iay Tat 107 62 T Bl aneh 11w Tl “Be"observed

from Tabl e ¢oldavaCat adysttie (grlepdy exkimratesd processt of fuhet poesent

i nvention) couples a I nt ai he aad yvield.of mddle distil|lates., ? DEC
005 o obi 0,8 e "R AGE, (8300 oI 0 R AL Ll bR o s
and C4 gaseofistiy pasducdtssr avuk aldsattleard qierd tenperiatiar@e63¥04C) than r
Catalyst A (373 C) . Thus, Cataglyst 1 deppnstrates increased activity and
reduced un Jé‘?%‘é%%e 6a§%%][fsc?eo tpq‘oso‘tﬂctp%)ﬁfﬂmﬁt?nb]s% Ifei’f“rﬁ)da??e&?frsti |l ate
sel ectivitysM tebatbveltmiGatred et vt Faurdthergmor es-tde devekaetibsc/ nor mal

i sonerisation_is inproved for t al .1 conpared with Catal yst A The
i gher the 95/ TEPRBRLT 819 EAFRE Tt Db CTTRE Gl 115 47 T0° fREL BloRHEL |

Whiist the bsotherarietiaidd d@xifhtthedest o Yod Ut esot i wbi 6B-ES hi gher

for Catalysi, 1 than Catalyst A caf SIIL & AYGOTR 351, e Sxpgoted Tor

(1i) Preparation of a catalyst composition of the

present invention

a) A catalyst composition was prepared according to

15 the process of the present invention by combining zeolite
beta prepared as in (i) above (21.2 g, loss on ignition
(LOI) of 52.8%) with gelatin (0.5 g gelatin per g of
zeolite beta) and water (20 g) and mixed ultrasonically
at a frequency of approximately 20 kHz and power of 200 W

20 for 1 hour. The gelatin used was obtained from Fluka, one
of the Sigma-Aldrich group of companies, as “gelatine
solution from cold water fish skin” comprising 45% by
weight gelatin in water, preserved with 0.15 %w propyl
p-hydroxybenzoate and 0.2 %w methyl p-hydroxybenzoate.

25 The resulting mixture had an LOI of 53%. The mixture
was then loaded into a mix-muller with alumina (54.3 g,
LOI of 26.3%, ex-Criterion), a very ultrastable zeolite Y
(VUSY) according to EP-A-247 678 and EP-A-247 679
(58.4 g, LOI of 14.4%, ex-Zeolyst) having a silica to

30 alumina molar ratio of 9.9 and a unit cell size (ay) of
2.431 nm (24.31 Angstroms), water (53 g) and concentrated
nitric acid (3 g), and the resulting mixture (LOI 53%)
was mulled or kneaded for % hour and then extruded,
together with an extrusion aid, into extrudates of

35 cylindrical shape. The extrudates were then dried for
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for the preparation of a catal yst conposition which conprises, as first

"~ cracking conponent, a zeolite beta, and a second cracki ng conponent

selected from (i) crystalline nolecular sieves having pores with 5

di anet er swgy eegread than 0.6 nm (ii) clays, and (iii) anmor prREBERPAERE ng

conmponent-s, the process conprising the;gteps of: (a) preparing a mxture

conprising the flrst cracking , conponent and a gelatin material, and

m xi ng int natel b th . the second cracklng conponent and

(c) extrud#n@o?ﬁ i té?icb?egt@g gbﬁ it & CartalPyE Sextihfdat es, and )

cal ci ni ng éherexdtadai@sobBaifefll BEASS @S rehdiafednldn sthrda®el, wherein the
gelatin naterlal is a formulatiqn of Iatln in water. 15 3. A_process as
clai med | nAERRERED, Ohhbr i ANt AR 4t MG 6 HOITR i1 UMSr Rl Kt-06n™ETh i r st

cracki ng CQﬂ@OG@ﬁéri§ean1©h€wrQ@BQlQ% feam Q.firstt @rhicki®lg- 9. A process
as clainmed in any one of clains 1 to_ 3, wherein the mxing of step (a) is

per ¥ or ned 9%m9©n$n?bru?@ra@oﬁHéYoFeMldﬁdeééﬁonﬁl§ﬁa§ﬁééﬂ stirring

techni quescoRnode Rt PCERS 88 §hAbMBAING ABY ARG )Of os:J al Byl ke ohe Where' n
the extrudates are calcined at a tenperature of ‘at | east 450 8

process asb%$h§nnd in any one of clains 1 to 5, 25 wherein the zeollte bet a

|5 3 zeolite beta solg oA progessnas clal mRd (va.a0y caoe ofaglai g 1 to ©

wherei n at Ieast one rogenation conponent 1s a the extrudates of
step (c) swbskeglienandozeal cgnphgam8ond ur cedsd vagstkaienwerien any one of

G 30a crysParr Re e aett s or SvGap dattar S Ra Ry Mii% %GB e 2002 -
19 (ii) ckéags8of) thednbheplhbapgdnsﬁectlﬂ@miyparudates (71 g) were -
impregnated with the homogenised mixture (46.8 ml), left

to stand to age for 1 hour, dried at a temperature of
120 °C for 2 hours and then calcined for 2 hours at
15 535 °C. The thus prepared catalyst composition contained
5w nickel and 19 %w tungsten (hydrogenation
components), based on total composition.

Comparative Example A

Example 1 of International Patent Specification
20 WO 97/20016 was repeated to produce a catalyst
composition having 4 %$w nickel and 19 %w tungsten (based
on total composition) on a support of 10 %w zeolite beta,
50 %w VUSY zeolite and 40 3%w alumina (based on dry weight
of total support) prepared by co-mulling.
25 Example 2
The hydrocracking performance of the catalyst
composition of Example 1 (hereinafter referred to as
Catalyst 1) was assessed in a second stage series-flow
simulation test. The testing was carried out in once-
30 through microflow equipment which had been loaded with a
top catalyst bed comprising 1 ml C-424 catalyst
(commercially available from the Criterion Catalyst
Company) diluted with 1 ml of 0.1 mm SiC particles and a
bottom catalyst bed comprising 10 ml Catalyst 1 diluted



(iii1) anorphous silica-alumna; or a conbination of two or nore theﬁ(r)ﬂ.
A conposite catal yst conposition obtainable by a process as clainmed'i E&rZBUZ
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20 Density (15/4 °C) 0.8742 g/ml
Density (70/4 °C) . 0.8400 g/ml
Molar weight : 433 g
Initial boiling point : 351 °C
50 %w boiling point ;461 °C

25 Final boiling point : 599 °C
Fraction boiling below 370 °C : 4.6 %w
Fraction boiling above 540 °C : 10.7 %w

Hydrocracking performance was assessed at conversion
levels between 40 and 85 %w net conversion of feed
30 components boiling above 370 °C. The results obtained at
65 %w net conversion of feed components boiling above

370 °C are shown in Table I below.



a]ca]caLﬂca]ca]ca]cAa]ca]cAa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c?bgﬁ&%
~a] ca] ca] ca] ca] ca] ca! bccccccecec<d=dt dudddee, f Bf il
09#9%$9495gr gsgggggi hj h"i | wgl gb] X] ] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]ca] ca]c
iii1E F QPj/kOkLkM] kkkal bl 11111 gmxsnid_ Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca '
] ca] ca] ca] cal cal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c nmmm
nnnnoooooo % ‘17 4 %‘i‘%%&%% .
ss4sSstt6tXthctzupje [ V] ca] ca] ca] calUpcabca] ca] cal] ca] ca] ca] ca] ca] ca] caj-ca]
ca] ca] ca] ca] ca]ca] ca] ca]ca]c”a]calU]ca]ca]ca]lcalca]calctdtttttttuuuuuuuFyGr
XXXX+X, x(y)ycamygg§@l¢gzggyﬂkféxvq]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] cal ca] c%

a] ca] ca] cal ca] %a‘}%%ﬂ o] ] T & ] fo dAPAFPAS A SR [PHA@Rg} 1P19an T } )} M2z &
z' zzzzzupkf al W cali5ad cah cal <2 & Q?eloc%&%iéxa qg; cg] (;rhcacl§adarfea] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c 109%1H&
109M&' () - 10@g%gq§ystgpqmggs%¢¥9n of Comparative Example A

0200851 g0 JOSPEITS GIE Q Ry i O-

& ()-1$109%&' 19 -mB106aTEL (hm 1§50 00t (i)CIRST VAN riE@IdNG HYt094 (kgL 0% & () -

(105 xx (3 S CT )1 f%r%%zﬁiq%’a%%fé% G GEBRR 4 g

(10%x& () - Jarfd OB&' $V - Jet( 1086 P PR qr) -of (FECMR (Omph@et0% & o) ikt a8 e

:?)g\/( 240(; (1 %%m%m%éio%%lc‘g %gﬁ( )”(eldoO?«g? (3> FXGZSF AT AR ()-9 104

feed components boiling above 370 °C are also presented
in Table I below.
TABLE T

Catalyst System
C-424/Cat. A C-424/Cat. 1
Temp. (°C) at 65 373 370

%w net conversion

Product
Selectivities

($w on feed)

Gas (C1-C3) 1.2 0.9
(Cq) 3.8 3.3

Naphtha 35. 36

(Cg - 150 °C)

Kerosine 35 36

(150 ~ 250 °C)

Gas 0il 25 24

(250 - 370 °C)

Iso/Normal ratio 2.5 2.7

of butanes

It will be observed from Table I that Catalyst 1
(prepared by the process of the present invention)

couples a maintained, good yield of middle distillates
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10. Use of a comp051te catalyst composition as clalmed in
claim 9, in a process for converting a hydrocarbonaceous
feedstock into lower boiling materials.
11. Use as claimed in claim 10, wherein the
hydrocarbonaceous feedstock 1s contacted with hydrogen at

elevated temperature 1in the presence of the composite

catalyst composition.



