WO 98/ 390%@ 096 PCT/ EP98/¢iphirbsio ¢ ESS
FOR THE P 5K§K¥ICN OF A CATALYST COVPCSI TI ON The present invention rel ates
to a process for the preparation of a catalyst conposition. O the nany
conversi on processes known in the refining-ant - hydrocracki ng has assuned a
greater 5 i nportance over the years since it offers the refiner
product flexibility conbined with product quality. There has been

considerabl e effort devoted to phecgegelropmhE PREPARROTORCKI Ng catal ysts
whi ch conbi ne hi gh cracking activit%cmjth a | ow tendency to overcrack 10

towards |ight products and, in pQFtfcGPIALYSEs SOMROFITIONC - C3 gaseous
by-products. Kerosine or gas oil (mddle distillates) are often the desired
products of a hydrocracki ng process. However, hydrocracking catalysts with
a high selectivity 1Bhe presenér dsventddbe diedeitelsates at processhdws a&hleow

cracking activitégegggatgghag¥s ScﬁEQl&%Qi%%ll R3ged on a singl g, active

cracki ng conpone as an allum no-“*sSi’licatre, "especially a”yY zeolite
conmponent. It is knoofi, thegmahyonobBeshior7prozesard Xhown inERhB- 559 646,
to form conposites _of .two_different alum.,nosilicates Y zeolite and

ze0l i L6 beta, fofSELBP AYlr oB¥AERFAGCMIBEe "5eCoFLigD 7, FERBETA 5 279
726 a hydpocrackimgogahakgsbvies dhecleaed Raviceg iki off facls \they rayfd ndfr
selectivity for gasqline mhich_conprises,a hydr.ogenati on conpqQnent on a
catal yst suppor t PEBRBFFsEA§*BBERILEoFPIRIRE A Wakd RTPEH e HdWi-ng a unit

cell size above 2. 449name( B4s4BeAA0sbhaiBlrabhe 2¢¢birtegeydtald X cathe WO
98/ 39096 - PCT/ EP98/ 01414 preferably

bei ng in further de¥RbPRECPSN O bHdEOFERGHI NG Kaitgdwise sr ehisdy sopdAsdd iglich
as al um na. cracking activity with a low tendency to overcrack
10 towards light products and, in particular, less valuable
C1-C3 gaseous by-products.
~ Kerosine or gas oil (middle distillates) are often
the desired products of a hydrocracking process.
' However, hydrocracking catalysts with a high selectivity
15 towards middle distillates tend to have a low cracking
activity. Such catalysts are typically based on a
single, active cracking component such as an alumino-
silicate, especially a Y zeolite component.
It is known, e.g. from US-A-5 279 726 and
20 EP-B-559 646, to form composites of two different
aluminosilicates, a Y zeolite and zeolite beta, for use
in hydrocracking.
More specifically, in US-A-5 279 726 a hydrocracking
catalyst is disclosed having high activity and
25 selectivity for gasoline which comprises a hydrogenation
component on a catalyst support comprising both zeolite
beta and a Y zeolite having a unit cell size abowve

2.440 nm (24.40 Angstroms), the zeolites usually and



The zeolite beta used in the catal yst support has a silica nol ar
rati o of aWQ %0 up to 100, 5 but preferably no m%&ﬁfgﬁbﬂg“and

nost preferably in the range of 20 to 30. Preferably, the zeolite beta has’
a crystal size of 0.1 to 0.7 mcron (100 t© 700 nm, a surface area of 500

to 800 n2/ g and @gr&FEFMEY BEL IS PELPEhEAPSGHB Yn D id® P52 0pdPOug, 10
The Y zeolite used in the catal yst support preferabl has a unit cell size

bet ween 2. 445 arkRPEAFH GnF § DAL B (PR UAS 4SUeRy s § s typically, a
t ty-f | 0.1
sorpve capaci 1y | o o ) uepOK: 21 284 8 ks o 2 d,P%é’[%g;SELoQ’@ ey

of at least 15 %w (per cent y wel g as exenpl i
and LZY-84 zeoIi$bblCQEt¢v§1@m£héﬁmbkﬁmnEﬂt@oaoélmglbe@xanbmeuphtchlﬂéta|Is

the prep atlon f g catal ysits.nu red o

(D, oo 12, trae RESEED Ry pO ety RS oRS B SRR SOL S CHIRFY i R
sane armunt and Pénge oft&@et@f3@1ydrbg@f1@ta1®hyponm@nmsl1b@tbdtafleaedai n
their catal yst s 0 Cat al ys con ned a ca St ort of 80 %w
zeolite beta (sﬁi’f@#?i £k énﬂ'la?o é‘a? omﬁ%forangjflé% g&@n’?’ﬂa Tat al yst
2 contained a Caé@ifﬁ&eSwﬂ@@réf050@0t8WBG@Qh21@ Q@aaa(éyélsnekanalun1na 25

nolar ratio 26), 40 %w | Z-10 zeo]ite #lca al um na nolar ratio 5.2;
unit cell size ZaﬁﬁﬁFﬁﬁ}O%n%PEEFEEYa? n* a$§%903gconta|ned a catalyst

support pf 40 %v zeopnd ey bedsy {id lhged ton a&h@"@é‘ta@yé‘i é%{&@r@%ref@rd@’ly
LZY-82 Zeolite (silica to alunina nolar ratio 5.7, unit Sl ze

2.455 nn) and 20034y &l Wi hacebhasize ab%weqnc%n%% nerd a2 ch64l st (34ppdrt of
2485 b and 203 4 bod 1o e T SR MEERL ALY, Pa TS0 Bl w Rap ey
PCT/ EP98/ 01414 BOrcwﬁﬁaraY¢E@uta§hl%%tsCmmmds@ népalyslu@ ofisOalcafabyst
-least 15 %w (per cent by weight), as exemplified by
15 LZY-82 and LZY-84 zeolites.
US-A-5 279 726 contains a single example which
details the preparation and testing of four hydrocracking
- catalysts numbered one (1), two (2), three (3} and four
(4) . All of the catalysts contained the same amount and
20 type of hydrogenation components but differed in their
catalyst supports. Catalyst 1 contained a catalyst
support of 80 %w zeolite beta (silica to alumina molar
ratio 26) and 20 %w alumina; Catalyst 2 contained a
catalyst support of 40 %w zeolite beta (silica tec alumina
25 molar ratio 26), 40 %w LZ-10 zeolite (silica to alumina
melar ratio 5.2; unit cell size 2.430 nm) and 20 %w
alumina; Catalyst 3 contained a catalyst support of 40 %w
zeolite beta (silica to alumina molar ratio 26), 40 %w
LZY-82 zeolite (silica to alumina molar ratio 5.7; unit
30 cell size 2.455 nm) and 20 %w alumina; and Catalyst 4
contained a catalyst support of 80 %w LZY-82 zeolite
(silica to alumina molar ratio 5.7; unit cell size

2.455 nm) and 20 %w alumina. Catalysts 1, 2 and 4 were



accor di ng kg bfsegegvent i on. When the hydrocracking perforrranpgfmpgsgﬁ.]@ﬁ
catal ysts were assessed under second stage series-flow conditions

(referred to in US-A-5 279 726 as first stageg sinulation under ammoni a-rich
conditions), the results in Table Il, Colum~14 show that Catalyst 3 of the

i nvention yi el dedompazafiavel catalpanscenpasat Cgea%%al ¥Siad é%‘éﬂ@ﬁs@ al

gasol i ne hydrocr pg.cataly with sonme slight reduction”in the
anount of err]g%%?(gfﬁgagéoﬁ%gb§79}5?5gﬁ8f‘: Simlarly, EP-B-559 646

di scl oses a hydr ocr dthemgtiat aygsschawk Deg hhEPr aEhhNELY 3f:‘dtfl§| 8GELYL Ly Sfor
gasol i ne whi ch cvgm‘gri ses_ a hé/d{llggenation congonent on a catalyst supéfortS
conpri si ng both 780t i T2 H2T8 e 15econd geagansanies-¥lewotondihavnsy an
overall shlica trafentead 0! o USLAO5 95 gat €5t han u

further contain a porous, inorganic refractory %ﬁifergﬁc%pggéa$§%£%3g§¥n
silica-al umi na. °T JTNeRL Het sChiseenditiors Lat thy stesuppsr inhBgbae201,
silica to al um ng1®hRr14 adhos p.to 100, but preferably no
more than about 40 and nost prg%%%b#ﬁ%y%‘geyr%%g%h%fi%ﬁe’?BEQB.Yle ded
Preferably, the B%#igasdkine heltam compavdtsvecCatalyde to Qa 7cBhmee8is100

to 700 nm, a s ; 0 800 nP nd a cycl ohexane 25

adsor ption capaggtsf/&%@%gﬁ%}%‘gp%% g?atl‘?ug}g%@al"(ﬁrﬁtha?%‘ﬁe Ys1e@htte used in
the catdlst suppmEshucipirast eirmbihye hasowant ower(ii;cyéé%ﬁ@ ugi-sau el ar )
rati o between 6.1 a 0. n t e abl y between 8.0 and 15.0. The
unit cell size for %gag‘eagﬁltfﬁ g':a'{tg%%’%g o £ 342 3 hvdrerragkbegween

2. 440 and 2. 465 aaha1d4 W thaanich@ hififh Aﬁ(‘lﬂﬁitxfpﬁ;)andr%]{g@fﬁ;{‘éd geal um nat ed
Y zeolites to use ar.e the . LZ-210 zeolites as described in US-A-4 503 023

and US-A-4 711 ?ﬁiOllnﬁmﬂﬁﬁﬁQKﬁﬂﬂ?rlses a hydrogenation component on a
PCT/ EP98/ 01414 <hktalyst support comprising both zeolite beta and a

- 15 dealuminated Y zeolite having an overall silica to
alumina molar ratio greater than 6.0. The support may
further contain a porous, inorganic refractory oxide such

- as alumina or silica-alumina.
The zeolite beta used in the.catalyst support has a
20 silica to alumina molar ratio of at least 10 up to 100,
but preferably no more than about 40 and most preferably
in the range of 20 to 30. Preferably, the zeolite beta
has a crystal size of 0.1 to 0.7 micron (100 to 700 nm),
a surface area of 500 to 800 m2/g and a cyclohexane
25 adsorption capacity of 15 to 25 g/160 g.

The dealuminated Y zeolite used in the catalyst
support preferably has an overall silica to alumina molar
ratio between 6.1 and 20.0, and most preferably between
8.0 and 15.0. The unit cell size for the dealuminated

30 Y zeolite is noxmally between 2.440 and 2.465 nm (24.40
and 24.65 Angstroms). The preferred dealuminated

Y zeolites to use are the LZ-210 zeolites as described in
US-A-4 503 023 and US-A-4 711 770.



There is a single exanple in EP-B-559 646 which detéils t he i on and
testing ofVWlﬁﬁéﬂﬁ?drocracking cat al ysts nunbered one (1), t&gisggﬁﬁ%kgee

(3) and four (4). Al of the catalysts contained the sane anmount and 5
type of hydrogenation conponents but di ffefetl Tn their catalyst supports.
Catalyst 1 containedrige &t 84 Y5ts SUPROTx Qi BO v ZROdid 9y beig 9idhca to
alumna nolar ratio 26) and 20 %w alum na;” Catalyst 2 contalned a catal yst
support of 30 %dekwdils cthrirrerirattion cand pesaing of foup|hydreciacky)y

50 %w LZ-210 zeol] | iﬁ:\?ml% ] ha I at4 ‘ i e S}

2.441 nnm) and Zoé%/évglalﬁén% na, %%%@QS(%ﬁ%ﬁlé\e?g’ (l:érzlé#jyspgu%%%r%&g? 30
%v zeolite beta (4)1ichlloofil tine neatal st s atont 2)ed Sthétsdude 1@mawnt | 4md
(silicatp alumpa nmolar. ratio 5 2 unit 15 cell .spze 2.430 .and 20
o al umi r; and R 96D UTEAIRT TAeR LU ERTRLS P HEETTED T tHeAE:
zeol : te (silica éals)t@ljdm NSuped Bt s I atCHLDLYst uniéominéchs aaémﬁﬁil;@m and 20
%v alumna. Catalysts 1,_3 and 4 were conparative, catal ysts il st

Catal yot 3 vas. ow8RaRy 50T 0 6w 2SGLERGI MBC 0! Bt Fave: # b WO PE
hydrocracki ng peri@isepepsad 203w ad BhiishS; €4 €a BpSESS eforifslehegegond
stage series-flow conditions (referred to in EP-B-559 646 as first stage

si mul ation undercafdbyth- FURPOEGRE t3QnEY , Zenblteshfta (wilherete bumina
show thajgwhi | stp Ot al ystig £6) § heg i qiyens lofo progiiced 1he) eghest ayhmlfa of
gasoline of the catalysts tested, it also produced a significant anmount of
undesired ([ err]ngGa¥ rfagheebds Wyipreelibtsizadeetidl qmhl §ad 20 pp¥duced
nore gaseous by- . (¢ | "~ QAS qggg n

conparati ve Cata y@?ﬂﬁé'(aé%oal ?gijgl g%lgg%{?%g y ro%:lr%%gi ?1'88%%3[:%“ ?/gt?ov\;ﬁqch
is known to yielzedlibe gostankeslica WD QUARER /mal ¥ ocaksoi 86Hi sEPosed for

simul taneously hydrogracki nge (AL PdeSt PRMGASEE9AIL: ratio 5.2; unit

15 cell size 2.430 nm) and 20 %$w alumina; and Catalyst 4

contained a catalyst support of 80 %w LZY-82 zeolite
(éilica to alumina molar ratio 5.7; unit cell size
- 2.455 nm) and 20 %$w alumina. Catalysts 1, 3 and 4 were
comparative catalysts whilst Catalyst 2 was a catalyst
20 according to the invention.

' When the hydrocracking performances of the catalysts
were assessed under second stage series-flow conditions
(referred to in EP-B-559 646 as first stage simulation
under ammonia-rich conditions), the results in Table 3

25 show that whilst Catalyst 2 of the invention produced the
highest yield of gasoline of the catalysts tested, it
also produced a significant amount of undesired C1-C3
gaseous by-product. Indeed, Catalyst 2 produced more

" gaseous by-product {i.e. had a higher gas make) than

30 comparative Catalyst 4 (a commercial gasoline
hydrocracking catalyst) which is known to yield high
gas makes.

In WO 94/26847 a process is disclosed for

simultaneously hydrocracking, hydrodesulphurising and



WO 98/ 3909§V 98/39096 PCT/ ERQEnbibdbfe1a.5-
hydr odeni t (%eng?l ng a hydrocar bonaceous feed by contacting a feedstock

whi ch contains sul phur conpounds and nitraogep-_ conpounds, has a boiling
range of nore than 80 % boiling above 300 [err]C, and has not been

subjected to 5 hydragdenigmagearstomg cattatdaaaa tbatvasrssid pferd slayi on or

hydr odeni t rogenat i Qn el evat ed .t enperat yre. and .pressur Ln_the presence
of hydrogen, w tcr?n%dccattqg\%/s %(?r#atlorﬁrnr::g hal'ct:harcrqneq:ralsr}fchSl%ﬁspe’%\‘fﬁnﬁ;?fgp%‘gngs
silica-al um na, aadamigrodeh neimdowmmmornerd ,a ddarlaity \#drigersd Al meoaponent
10 and an ipnor.ganic,, .crystalli non- | ayered al um no- silicate with
pores of diamet é'ez?[oé'rl’t“.ﬁ%r?tbﬁvf %?qoancfp'eﬁﬁ/cgihta}%d}"taﬁ%?n p%?lﬁl?l%??%n‘?oan
X-ray diff racti gy pYPdedraMddy aﬁada@%ﬂﬁi@&@d&%&ﬂlﬁ&%im &F eat er -
than 1.8 nm such’as an alum nosilicate as ‘described in 15 - WD

93/ 02159, in pamydAAdeniGReaNahingsi 13 Rl R immrp e . and t hough it
is indicated in r%gs%u7re,l ii@?%kﬁééﬁﬁhé'e%ég Adx?cﬁj?é choé h@ téTP3|(§E!“ ar
t a

si eves nmay be incor- porated intd the catalyst” in-a dition to the um no-
20 si | i cat esorduidiniag A apolnitess, sugdh rastabiming zeol §$iebcdran] vrgima una t

Il si f :
ool i te bet a  mieR (AT BeF Al tebdretl el il dhed SRR |

al um na Irtat i o i rardhernr dngergaEmik? tary3l(y 1 lirey e reore- Iy eneahpd bamimo25

WO 94/ 26847 of the .preparation and testi.n f any such ¢ osjte catal ysts,
nor any suggest O tG Tsd d RS © e%%e%%t%rﬁ%eﬁ h&én;)rbui p%sré’f‘ ‘H’Xi s
al so known fromeMRiBh/tiaip9 dftdyy dvadariacdt fered sdro Clesrais | AWOF Br £&t Bby St whi ch
conprises a hydro- genat.i on conponent. and aclsu ort conprising

30 _
zeolite beta an®3FPEFedlite Haisiy it Py af (hit TATIRI RFERFSW 2. 445
nm (24. 45 Angst iy 1018 (rind,) sudMatf MAROWMISHAI M CaRAEi dys@tiBdd Gand a

B/r E][ Z;;{ﬂs),val He %vfo 0931/002011‘59I’esisn tphaarr}:ilcotiloaor O/gyie tahleun%ienocléflefcggg acl:lég/igrrl]gted
MCM-41. _
Although it is indicated in Page 7, lines 15 to 19 of
- WO 94/26847 that other molecular sieves may be incor-
porated into the catalyst in addition to the alumino-
20 silicate, such as Y zeolites, ultrastable Y zeolites
having a unit cell size (ay) of from 2.425 to 2.440 nm
(24.25 to 24.40 Angstroms), zeolite beta, mordenite, and
materials of the ZSM-5 type having a silica to alumina
ratio in the range of 12 to 300, there are no examples in
25 WO 94/26847 of the preparation and testing of any such
composite catalysts, nor any suggestion to use a specific
zeolite beta for this purpose.
It is also known from WO 91/17829 to hydrocrack
feedstocks using a catalyst which comprises a hydro-
30 genation component and a support comprising zeolite beta
and a Y zeolite having either (i) a unit cell size below
2.445 nm (24.45 Angstroms) or (ii) a water vapour

sorptive capacity at 25 °C and a p/ppo value of 0.10 of
less than 10.00 %w, the zeolites usually and preferably



WD 98/ 39096 PCT/EP98/01414 ‘ﬁ

bei ng in f Q¥ Nhi nati on with a porous, inorganic r ef r a@CIYEFOBIIE such
as alum na. The zeolite beta present in the catal yst support has a silica
to alumna nolar ratio of at least 10 up te 806, 5 but preferably no

than 40 and | b £,20 to 30 Preferably th
Jeol 110 beta hasPaing, ShSrieehet, popbiRpE AT wRker & bPEBE S 0 ROGSARE o

surface area of Fefirbet8@y pkére] sgchndsaatyalialexane adsorption capacity
of 15 to 25 g/ 100 g. erred Y ze %Ltes to use are thos%as

meeting both of the 558v§epéﬁﬁﬁr3ﬁﬁﬁtErﬁﬁfnﬁn&n( # CAGRL¥REnpREPOTE

ul t rahydrophobi c aYs(WiRaYrozaguinias aslexemakib e¢ By bL&ail 1@0hpt%o ibe,
hydr ocracki ng catal yst according to WD 91/17829 15 may gendln on

the proceSs condPPFoH§e§§FéP#¥dn°b@°6§eéhﬁér48a§8ﬁ|HésérpﬁﬁéGFé diysin & es

producti on. Howesesh el be 23! 8by3b.i S peRRaraBilyY thet tzeeﬁ%t s@tg%agaﬁol I ne
production. US-A-5 413 977 discloses a hydrociacki ng cat al

havi ng hi gh actl¢Kwytéﬁd89éﬁe@€|0lﬂytpop dagdkirpa Wﬂpﬁht@oéﬁﬂlgméraa
hydr ogenat i on poggggg ggeg g?tgbbs% S@BBORQ/%OggB'ﬁ'@gc?SB m%g beta and a
Silica

| ayer ed magnesi um e Inc I ng Rector it &9af saponi I'Ch are both
snectite nineralaﬁsam@tlespeepathyy eEpildl itbe252F/100 g. The zeolite beta

used in e catal yst ort ca,.to alun1na Iar
"aast 10Mp to 100, BAETBPEPEr SoPEoROCRe: 5oL HAR A5CahNORBSPprne: RO O
t he range of 20 tﬁeBQbOPEEﬁreqablryéméheszE(QI)| aadbdtia)hafoz ekwumbal,si ze of

mierirg o eyer SRRy 2alleRtEy TuBBoy, 2Pl ibaRs 3 S Rhe e e

wat er vapour sorpg-1@ eapadikky at 25 [err]C and a p/P[err] value of 0.10 of

greater than 5 % The hydrocracking catalyst according to WO 91/17829

15 may, depending on the process conditions selected, be

used for gasoline or.middle distillates production.

Héwever, the catalyst is apparently better suited for

gasoline production.

US-A-5 413 977 discloses a hydrocracking catalyst

20 having high activity and selectivity for gasoline which
comprises a hydrogenation component on a catalyst support
comprising zeolite beta and a layered magnesium silicate
including hectorite and saponite (which are both smectite
minerals) and, especially, sepiolite.

25 The zeolite beta used in the catalyst support has a
silica to alumina molar ratio of at least 10 up to 100,
but preferably no more than 40 and most prefefably in the
range of 20 to 30. Preferably the zeolite beta has a
crystal size of 0.1 to 0.7 micron (100 to 700 nm), a

30 surface area of 400 to 800 m2/g, a cyclohexane adsorption
capacity of 15 to 25 ¢g/100 g, and a water vapour sorptive
capacity at 25 °C and a p/pg value of 0.10 of greater

than 5 %w.



-7- l.nternational Patent Application No. PCT/EP96/05352 (Apptimpiioigid ef
TS 478 PCYOgPeW8ses a stabl e hydr ocr acki ng catal yst having high activity
conbined with good mddle distillate selectiyity which conprises, as 5
first cracking conponent, a zeolite beta having a silica to alumina nolar
ratio of at |east 2Qnikirgfatii®nal Pt ey MpPlidatsion Nd.esctErpddhIen in

si ze; a second cracki.ng caonponent selected from (i) crystalline nolecul ar
si eves having pdl@?&/ﬁcgﬁ‘tﬁisaﬁ@c er sTSgr a?tePrCT'_c)ha‘Eﬁsﬂi-oses_ a (Ftﬂat?ﬂlﬁ (ii)
crystal i ne nesQRRIAS sk @St 16t hahAH N iR @ tii+ilt i AomRd Bed ofi &
least 1.3 nm and (iii) clays; and at |east ‘one 'hydrogenation conponent. It

has been obser v&®ath&idsiep giistd Lliad e fediapfiiwit v mitdrgiatdsrt isme e s
licati No. P ' f
ST s e g R

zeolite beta crystals In S nmay occur. Sirabl e
i f this aggl onerat isdmrdod ddle@ raveitded s athel exaital 3G twhicehl dig hign tleve an

even higher actiyvity. T r.esent, inventio erefqre seeks. to overcone 20
this problem | rﬁfogg%:/(?rfdta}% eStv?nS"I% 1tehseré St?'easne%&qqn jentt osnl,zﬁ'hear esel%orbé ovi ded a

process for the queepdm icampainen tC atedletsied digumsi (i )oreays tedil ixigor i ses in
the range of from.0.5 to 4Q %wv of, as first cracki ng conponent zeolite
beta 25 WO SPiah St aartng HTass kit CrATRe oSt thas

conpri siyg crysteales dugs S itihar i alMine Sdfpdividalaigooflicored. 5 to
90 %w of a second cracking conponent selected from (i) crystalline

mol ecul ar si eved@VaVih PG & i KIENEE Chrdardtthadr . B nganki i) )
clays, 30~ ARG d;N drke aneR A JHOM AL Stk ¥ DT c b dier .
(percent ages by MEIgRé based on conbined dry wei ght of first and sepond
cracki ng component hsisndr@en qufe st adhe e gHRRaning the stalplvst of
International Patent Application No. PCT/EP96/05352 that
- 15 some agglomeration of the zeolite beta crystals into
larger crystals may occur. It would be desirable if this
agglomeration could be avoided as the catalyst would then
. have an even higher activity.
The present invention therefore seeks to overcome
20 this problem.

In accordance with the present invention, there is
provided a process for the preparation of a catalyst
composition which comprises, as first cracking component,
a zeolite beta with a silica to alumina molar ratio of at

25 least 20 comprising crystals less than 100 nm in size,
and a second cracking component selected from (i)
crystalline molecular sieves having pores with diameters
greater than 0.6 nm, and (ii) clays, the process
comprising the steps of:
30 (1) preparing a mixture comprising the first
cracking component and the second cracking component,
the first cracking component being in the form of a

sol,
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(1) preparing a mxture conprising the first 35 racki
conmponent waodsBBsésecond cracki ng conponent, -7a- the fiF§&T Egﬁgﬁpgg
conponent being in the formof a sol, optionally t oget her with binder,
MWML7 / TS0564 PCT WD 98/ 39096

PCT/ EP98/ 01414 - 8- |) ru % ure i.n o st_ extrudates,
and (iii) calcining extru% §n % §§§hﬁ §ﬁ§M1 unl ess
ot herwi se 5 imﬁxxﬁuﬁhtdéuaaﬁdlca to alun1na nDIar ratio of a zeolite

is the nolar ratio as determ ned on the basis-of the total or overall
amount of al uni ni um Brd-si | ISR HPARIMERGT BXEFRAFERSr amewor k)© present in

the zeolite. In Stel@[r('@hé)f AdRert Q3RIM AIQASSH, 18AlddL Rdryide 10
first cracking coggonen mhlch is'in the formof a sol (I.e._a suspension

of zeolit® beta oftheo|9idiies 9 Adumina ImQ}Lﬁlﬁ)raﬁlé) A RRPhEh
the second cracking gomRONENt 444 d CHsmcfleﬂE iHd o-'H‘Q: §5f‘s Q?EE\:H@S a

silicato alumna nolar ratio of at |east , pref era | east
25. Zeolite bettotdk lpm dneperl Hndundt taf ealummmlaard reeitl igsore. g up to,

and including GOCfLBaQﬂ v;bo& a]rgco o] ]‘%‘3’9 rm%/ﬁ)% o be nucseq1 itfhede rleiqCe Thus,
a

the zeolite beta may Have: a o1 11¢a STAr T att o 1h The range of
from20 to 60, 25 tdBGtdd (0 &F t2e m&tn&@arocess?,o Zep 1l Htd o D,

20 to 120, 25 to.120, 20 to 150 or 25 t h lite bet tal
the Sol Mo Tescritih SOPRRAT PRy AH-TD 16 Tinite A ) & cYSbl ),

the crystals are(ilethe swsgmsifod rcfnz%bnagte beta crystals of colloidal
size in a liquid), is comblned with the second cracking
component to form a mixture. The zeolite beta has a
silica to alumina molar ratio of at least 20, preferably
-~ 15 at least 25. Zeolite beta with a higher silica to
alumina molar ratio, e.g. up to, and includiﬂg 60, 80,
160, 120 or 150, may also be used if desired. Thus, the
zeolite beta may have a silica to alumina molar ratio in
the range of from 20 to 60, 25 to 60, 20 to 80, 25 to 80,
20 20 to 100, 25 to 100, 20 to 120, 25 to 120, 20 to 150 or
25 to 150. The zeolite beta crystals in the sol are less
than 100 nm in size, e.g. up to 99 nm in size.
Preferably, the crystals are in the range of from 20 to
95 nm in size, more preferably from 30 to 75 nm in size,
25 still more preferably from 40 to 75 nm in size and
particularly from 50 to 70 nm in size.

The zeolite beta sol may conveniently be prepared by
the method of Camblor et al., "Progress in Zeolite and
Microporous Materials", Vol. 105, pp. 341-348, Elsevier

30 (1997).
o Without wishing to be bound to any particular theory,
the zeolite beta sol used in the process of the present
invention surprisingly appears to provide a better’

dispersion of zeolite beta crystals, thereby reducing the



95 nmin S%‘SW preferably from30 to 75 nmin size, 25 pcyEpdiordils nore '
preferably to 75 nmin size and particularly from50 to 70 nmin

size. The-zeolite beta sol nmay conveniently Pe prepared by the nethod of

Canblor et al., "Progress in Zeslite and M croporous Mterials", Vol. 105,

pp. 341-348, El sevsertide the z£34DPHe. b &hepisvasHi WPL10agglrbRERELEOLANY
parti cul ar theor€¢ the zeolite beta, spl used in the process of the present
i nvention sur priSthgFItapPRhr SCHROPEbYPRe a better dispersion of zeolite

beta crystals, there@wer@é@@ﬁ@gcfbékin?vgbﬁ-6@8996which is ¢ombined with.
PCT/ EP98/ 01414 -9- risk that the zeolite beta crystals wll agglonerate in

the catal yst conpaeizedhitahectaconll éFasringtednpop@ntiwhrersEalEdnsdi ned
wth the geol il e, heLa, poy éfe§§£eﬁssﬁngrgaygh>wﬁgxsaféh%esré- reatHP! ggubar
sieves having pores wth dianeters greater than 0.6 nm (e.Qg. d5°8etér mned
by nitrogen adsodpéimn {echni gsed¢teaminédi bychaysogeén adeocrphiert of the
pr esent specificgtiggi thg terga l e uégr si eve" also includes the
correspondi ng 10 =C ?%?d}bt%er %fﬁ) P8B! i sed and deal uni nat ed
derivatives and suchinetheatdénesxtsoffayhbeppbsanhtegpbyifioapiphpusthe term

substitution and,cation, exchange, t hods for, the cation exchange, _
(hydr ot her mal ) sUEBLFPELEF oRL HEnl BRFAALTGNIGRS FRenGPERBALo8ABEE! tuti on o

nol ecul aggsi eves(gy@roChérdally) skapimikadt BedagkadifliabeeBOotierhoneioes
further discussed I n the gresent,specification. The second qracking
conponent may be2RAsFRER eSRBtERFAVCE fSomayi Pg oBEainegnBynAEPBREBRONR0D or

more such materighsst2lution and Eaeishabk¥nahBe.senepdoasaeki-ngneorReIBR!
is selected fron1(|% crystalline nol ecul ar sieves of structure type
exchange, (hydrothermal) stabilisation, dealumination and
isomorphous substitution of molecular sieves are well
15 known in the art and are not therefore further discussed
in the present specification.
The second cracking component may be a single
- material (i) or (ii), or a combination of two or more
such materials. ‘
20 Preferably, the second cracking component is selected
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 "Atlas of
Zeolite Structure Types", 3rd Edition, published in 1992
25 on behalf of the Structure Commission of the
International Zeolite Association; and (ii) clays of the
non-pillared smectite type, e.g. montmorillonites,
hectorites, saponites and beiddelites.
Most preferably, the second cracking component is (i)
30 a crystalline molecular sieve of structure type FAU,
e.g. a very ultrastable zeolite Y (VUSY) of unit cell
size (ap) less than 2.440 nm (24.40 Angstroms), in
particular less than 2.435 nm (24.35 Angstroms) as are
known, for example, from.EP-A-247 678 and EP-A-247 ©679.



FAU, EMI, MOR, LTL, MAZ, MIW OFF, BOG AET, AFl, AFO AFR, é’ﬁﬁf’{‘ﬁm‘ ATS,"
VFI and CLWO287388cribed in "Atlas of Zeolite Structure Typg : 4

Edi tion, published in 1992 25 on behalf of the Structure Commi ssion of
the International Zeolite Association; and ¥®i¥ clays of the non-pillared

snectite type, e.g. n | Ltes..shestqrii,es apQNites i
bei ddel i tes. I\/bst'?‘-p;re e&’ggr{y%Etggytgeggnggcfgalgtlg?ng’m?o%%o#gn?‘ %gld]( i6)7930
a crystalline milsechiaaacsiesnicedf byt authnite ceyie sEAd, belgpw 2 .M&S nm

| t t abl it 2 VI f it L. si . I t.h 2. 440
L7351 a0 70l X UV Rl VB 0l S SR koo, ™
are known, for exaepeiohr capbisy2434t628 a0dahl A- 24P 6¥2lue of 1A 2) Bie

VUSY zeolite of EP-A-247 _678 or - A- 247 679 is characterised by a unit
cel | size bel ow?E 4%8Skm8( 3% 2% Egﬁstz%’ﬁ'&)%eo@n?. A3BO%R (94U & oms), a

wat er adsor pti onegaRaci.R¥ ml/q2¥hkeeihCrarthednP/1] &' havaloue &ff @ne) of 5
at least 8 %w of the zeolite _and a pore volune of at |east 0.25 mn{ﬁgc
§¥or es

wher ei n bet ween tPtadk BRFesYOIBE fife MAGLaMPp Ofe PPFIEFMBAVE Ngade Al

having a di amet g @f adkalsgagt n§.nm In addition to the first and second
cracking 10 conponents, the mxture may further conprise a binder, in
particul ar an inorgani edgitdenpitadéhe Eixspl esdosesgindalsiradkiimger s i ncl ude

G 11 ca &Puni na. CoRPRRSAr sy FASSREZER: TRAN B eney PBra R B tidery 15
Alunmina is the nmspaptécslesdabi Adergasiep okieobinlberpr eSammpirescess may
Cracking compondut ket SnRFel dpsinge diofiBaadalteR « Re Bl o
wat er and a peppheisphaagentnagd@sia, titagiajcetircondial eriliida-Hadwding, to
forma mxture QQ&%Qa-zirconia, silica-boria and combinations thereof.
15 Alumina is the most preferred binder.
Step (i) of the present process may conveniently be
cafried out by mulling the zeolite beta sol and the
second cracking component, optionally together with
binder, in the presence of water and a peptising agent,
20 e.g. acetic acid or nitric acid, to form a mixture which
is subsequently extruded into catalyst extrudates in step
(ii) and the catalyst extrudates calcined in step (iii).
The zeolite beta sol, second cracking component and

binder are combined in amounts such that the eventual

25 calcined catalyst extrudates comprise preferably in the
range of from 0.5 to 40 %w zeolite beta (first cracking
component), in the range of from 0.5 to 90 %w second
cracking component and in the range of from 0 to 99 3%w
binder; more preferably from 1 to 15 %w, particularly

30 from 5 to 10 %w, zeoclite beta, from 5 to B0 %w,
particularly from 40 to 60 3w, second cracking compoﬁent,
and the remainder being binder, all percentages by weight

(3w) being calculated on the basis of the combined dry
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S subsequ%% ruded into catal yst extrudates in step- (igorEsvdnidis
S

catal yst e calcined in step (iii). The zeolite beta sol, second
cracki ng conponent and binder are conbineq.Hﬁ_anunts such that the
eventual 25 cal cined catal yst extrudat'es conprise in the range of _
fromO0.5 to 40 %eigbti 0f beéaf{tststrachehkigngompanpenent jecbndt beacrigy of
from0.5 to 90 %v second craﬁ] conponent and in the range of fromO to

ki n
99 %v bi nder: pre?BPRBFYEPY 5188e35 ow, particularly from5 30 to

10 %, zeolite beta,stepn it coBOLRM, ppaséhtUbRbLYsErRay4Pet e£E8cHd second
cracki ng conponent, and the remaj nder_being binder, all percentages by
wei ght (9) bei ngSERP c3P%t EAPBANEhenghsi SOBReFRLatikbPhedlabye exppuder.

98/ 39096 5 In particular, a screw—tyﬁe extru5§36Eﬁ@éﬁ@ﬁé;ﬁgyebgnggﬁ

the first cracking conponent, second cracki ng conponent and bi-nder.

(ii) of the preseatfpretesdempyxberef throvdahuorhflany &onsedirordrte to
commer ci al |y avaj | apjje %éigs‘@fex?rudat %no?aﬁ%xécféggiréds‘ﬁﬁﬂwtg??..
may % ? In a

extrudi ng nmachin e used to force e mXxture rough orificé
die plate to yietyltadnigal exttuitavesdof The stgandedfbomey engextrusion

cylindrical or trilo e rands, forned on.extrusiopn may_then be cut to
the appropriate T%%g?ﬁgnlgbdgéﬁre ,Eﬁﬁ approPﬁéaggt;?gthéxt;Sdggg%r y be
dried, el1g. at athenpetalyse éxdbrud@fesom30Obgedr}é&dfoe.q.peti ad of 30
mnutes to 3 hours rior to_.calcipatjion,i e iii). Calci Lon,is
conveni ently car??%gﬁﬁf‘ufﬁ Sf?mawg {:8n‘5é5afs r’goénatfgﬁe”r%%g%ggébf'f‘bﬂ?%%ﬁ
to 800 [err]C fofgazlhours, peibpdeof chiemigdliBhnuhestep 4iheyrs. The

catal yst conposition prepared by the process of the present invention wll
usual Iy further CdhpiPabklaR L8aSPNBRBLIANHLYGERARELBA €BRpdReALr 2Ex&npl es of

hydrogenation copprpepheukbainMeleSrhhgh! $£berbned080to 800! PEl H8e &roup VI
conponents (such as nol ybdenum and
- 15 period of from 30 minutes to 4 hours.
The catalyst composition prepared by the process of
the present invention will usually further comprise at
- least one hydrogenation component. Examples of

hydrogenation components that may suitably be used

20 include Group VI components (such as molybdenum and
tungsten) and Group VIII components {such as cobalt,
nickel, iridium, platinum and palladium). Preferably, at
least two hydrogenation components are used, e.g. a
molybdenum and/or tungsten component in combination with

25 a cobalt and/or nickel component or platinum in
combination with palladium. Particularly preferred
combinations are nickel/tungsten, nickel/moclybdenum, and
platinum/palladium. _

The at least one hydrogenation component may be

30 incorporated at various stages during the preparation of
the catalyst composition, according to techniques
conventional in the art. For example, the at least one
hydrogenation component may be loaded onto one or both of

the cracking components by means of cation exchange or



tungsten) svologBoesg VI I conponents (such as cobalt, nickel PGI/ERIBAIML4

pl ati num and pall adium. Preferably, at |east two hydrogenati on conponents
are used, e.g. a nolybdenum and/ or tungsten Xmponent in conbination wth
25 a cobal t _and/ or nlckel opent or _platipumin conbination with
bal | adi um Par ti BAFSr P9 LBPEr SRPEROBaREPRaPPERE SaF BonFEREKEREnGerBAReNts
nlckel/nvlybdenuareaadmbhaéanmﬁiQaébaqumnbfThﬂeaprbgaﬁt peecbydr,ogenati on
conponent nay be 3 i ncorporated at various stages during the

preparation of tﬁéteéPéFygFl¥on55§|PFoﬁeaéécePalHgdfegﬁééﬁﬁpau§§mP°nent
conventional in thaﬁétadﬁga ¢XagPLB, (EE O?H{Bgaﬁg oge hydeqoesathan

conponent nay be ded onto one or he cr c I ng conponents by
means of &ation e’épangd extrudates ofpétepvdumwé inpaefnathen b&eprdivhe

cracki ng conponeﬁga gg? gog@ogﬁghbg ﬁBEB hheBLsng gi?SEQEL g? %%i&tlons

Al ternatively, ydr ogenat1on co

step (i) and/or ofyGbeupdW&datd/bheGBoup VIEEl mehed eaitadates of stop
(iii) in a further ep_(Ly i,call s_an nore_aqueo

(i npregnati ng) squt#Bng BF%E?5§§dv?58%8?0P9c§88pP6F??nﬁeiaVegsﬂPE' Fhea
preferred aspectaef lehetporeehyydrbogyenatbn thepaheheass addelyduagagakicep
conponent i s added duri st 10 iv) only. Thus, th resent

i nvent i ok furthe?lﬁ?o9P3§s $BP80e§§efBFgFﬁéthééﬁPE%Panﬁth %a?&??%FGS
conposi tion as hergiBbeksr eodethaegrepaBatsbAdokthe sheR3y8t: coipoBi&RaN NY
a mxture conprising the first cracking conponent and the second cracking

conponent,” 15 ~Which comprisesy afafRrs§ E6AFSAHBAt CBBPARENE t Ae ZROLHEST a

sol , optionally Begsth§&hwhtBlbhege&o(hnhmlnaembnuélegtaeeo%léEU&%ag&tQO
catalyst extrudates, (iii), caIC|n|n? t he extrudates, and
comprlslng crystals ess than 100 nm in size; a second

15 cracking component selected from (i) crystalline
molecular sieves having pores with diameters greater than
0.6 nm, and (ii) clays; and at least one hydrogenation
component, the process comprising the steps of:
(i) preparing a mixture comprising the first
20 cracking component and the second cracking component,

the first cracking component being in the form of a

sol,
(ii) extruding the mixture into catalyst
extrudates,
25 (iii) calcining the extrudates, and
(iv) adding the at least one hydrogenation

component to the calcined extrudates.
In another preferred aspect of the invention, step
(iv) is followed by a further step (v} in which the
30 extrudates are again calcined as hereinbefore described.
The catalyst composition may contain up to, and
including 50 parts by weight of hydrogenation component,
calculated as metal per 100 parts by weight of total, dry

catalyst composition. For example, the catalyst
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20 . ‘won' ¥gog adding the at |east one hydrogenation Wﬁmuo t he
cal ci ned extrudates. In another preferred aspect of the invention, step
(iv) is followed by a further step (v) in;MﬁjﬁLthe extrudat es are again
cal cined as hereinbefore described. 25 The catal yst conposition
may contain up topmpadithenumlaygcs0tpant snbyheeirghgeobfhfdoogeniio dd,

e ot hBEE tpRacUELR y LAY BRI 4B B¥B5EE:2) 150k on 10 o

cat al yst conposi??on. OF exa he cat

PCT/ EP98/ 01414 -203 patospbgi webghoayfcapbapnvinmebalrangandofr am 2hieo 40,
nore preferably fromb5 to_30 apd especjially from1Q to 20, part y wei ght
of Group VI netaF?@?eaﬁ%IBFOWnBtﬂg ganb 10 OF?OHF62653P6Y1§20W0 e% to 8

preferably from Q@n8 h@v8nbageousdpdradmant agegusphyrts0mylubaghe BE GX oY
wei ght of Group VIII netal sg, calcul ated as netal per 100 parts by wei ght

of total, dry caV&FjsPeEdipds:t Fahcubathdaagamaryst PesnpEYi PREHSCHN ai ni ng
2 hydr ogenat i on Gouparen UBYaddvan,2deeushk:DeoBEditiop 10 pr ocess

for converting a rocarbonaceous feedstoCk into lower boiling materials
whi ch conprises cont8sehng cabalgetiscomkogithohydeogjeanangekevat ed

tenperature and ﬁg8¥8§89 P 65 SUbfipbAehPe B&eéﬁgﬁﬁtgbﬁgﬁglgagé'%%%d in a
conposition (a hydroc acﬁlng proc%ss?. 1% rocar bonaceous
f eedst ock8 t hat pmyckescbavecopdebyinhheaahygdeoprabesacenukudecaistoskhdnto

gas oils, coker gas aqils.,vacuu as_oils, .deasphalted oils Xes t ai ned
Prom a Fi scher- TPORSENPSYht AESTE L b288s "hiGRqCRRA 4RGP CPBYARGAEY The
catalytically craekadtoyrl eiohl Bydtbgennhkyedevadled tempatralyiriecanldy
cracked gas oils, _ and

cpacked gas ol s, a0d BUneLudesy OPLTRal LY SLLLNSL! Bl Lo bor oand
various hydrocar Berpekh&igny (al Agdbecksedinghprbeedsyock may
15 Hydrocarbonaceous feedstocks that may be converted by
the above process include atmospheric gas oils, coker gas
oils, vacuum gas oils, deasphalted oils, waxes obtained
. from a Fischer-Tropsch synthesis process, long and short
residues, catalytically cracked cycle oils, thermally or
20 catalytically cracked gas oils, and syncrudes, optionally
originating from tar sand, shale oils, residue upgrading
processes and biomass. Combinations of wvariocus
hydrocarbon oils may also be used. The feedstock may
comprise hydrocarbons having .an initial boiling point of
25 from at least 330 °C down to at least 50 °C. The boiling
range (from initial to final boiling point) may be in the
range of from about 50 to 800 °C, with preference being
given to feedstocks having a boiling raﬁge of from about
60 to 700 °C. The feedstock may have a nitrogen content
30 of up to 5000 ppmw (parts per million by weight) and a
sulphur content of up to 6 %$w. Typically, nitrogen
contents are in the range from 250 to 2000 ppmw and
sulphur contents are in the range from 0.2 to 5 %w.

However, the feedstock may normally have a lower nitrogen



conprise hydrocarbons having an initial boiling point of 25 from at

| east 330 WVOrdP¥¥own to at least 50 [err]C. The boiling r%ﬂ'&&l’%ﬁ'@g
initial to final boiling point) may be in the range of from about 50 to 800
[err]C, with preference being given to feedéfdocks having a boiling range of

from about 60 t The f st e . it ontent 30
of up to 5000 p%r?vzao/?)pz[afs{dsl]pg%élrr %ﬁnlt%g%'b%%vl\%el ght %\aénd‘q;aqssu g%%rrlbcioentaé}é of
up to 6 %v. Typmedl Ispgmetiimesgdre cdestienrtd eate isutijleetr page foroml25@f al000

ppmv and sul phur, content,s .are in the ranage fr 0.2 to.5 %y However, the
feedstock may ndHny Ha® & Fherh ﬁ%ﬂ%é‘éﬂ %%%ﬁydm—

PCT/ EP98/ 01414 deld troyetaiciljl piydr crshaphu Ayatien e hiyldrics- possi bl e
and may sonetines be sirable to subject part or all of the feedstock to a
pre-treatnent, C&T At Yhir gie St rfé’d’erﬁ‘&li‘iﬁh,ar}?y&nﬁd’é’sdinp@ﬁ SR ron
or hydro- 5 suMRIRlY i3l IRRASRIAOGUD/ctMl &b MRIARPYRKihd Madrd
such that the feedstock subjected to hydrocracki ng has a nuch™| over

ni trogen, sul phiuCind/aseimtidiradaive SUIPRE Rdl/ed Agtiadg gondedss may be
carried out at a reagld YurdRIRYALEWSEL prdddis i ot A 902t @+2Q0
[err]C, 10 conveni g‘nrytly from12 ()_plto 500 [e&?%& cp?r é?erablc&y %r? todhe
range from 300 tr®a480 Jrerigrperpfaiysr ddeddd sangs afafinprc 200 a9 G0 AC,a
total pressure ] i o-an fQy 106,10

10[ err] l@: (30 1(.3%%3 %béé&)a%; (rar':{grdé'[p|02(r%te012 etrogbsltdypef r(%m%%fe :ifxljnl or rﬁ;r@oe 2.5
x 10[err] Pa (4Erom 3B War )4506.°¢.. from8 x 106 to 2 x 10[err] Pa (80 to
200 bar). The hydrogen partial

preferably in the rangepfrr -3 grsi%%%[fge:%%t Y;%%(f{rgfeﬁ[ %Irgécl %gta% otl% bar),
nmore pref erabl y pireemuwrex (HI6 the 2@actor Al et )lArerhe Rangl firom40 hargt
and still more [\)_-roef:,)erxaqlow fgaonb% )%ol%%ot %a%:')g, )§nolr%[ %rrre]feli%b(l%o ftr%mlgo bar) .
15 4 x 106 to 2.5 x 107 Pa (40 to 250 bar), e.g. from
8 x 108 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 108 to 2.9 x 107 Pa
(30 to 290 bar), more preferably from 4 x 106 to
20 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
conveniently used. Preferably the space velocity is in

25 the range of from 0.1 to 8, particularly from 0.2 to
5 kg.1"1.nh"1.

The ratio of'hydrogen gas to feedstock (total gas
rate) used in the process will generally be in the range
from 100 to 5000 Nl/kg, but is preferably in the range

30 from 200 to 3000 Nl/kg.

The present invention will be further understood from
the following illustrative examples in which the silica
to alumina molar ratio of an aluminosilicate (zeolite)

was determined on the basis of the total amount of



A space VQ% %ﬁhcm kh the range fromO0.1 to 10 kg feedstock pecr/EPbsel4id

cat al yst p our (kg.1[err].h[err]) is conveniently used. Preferably the
space velocity.is in 25 the range of fregm0.1 to 8, particularly from
0.2 to 5 kg.1[err]h[err]. The ratio of hydrogen gas to feedstock (total gas
rate) used in thelynbtibgs mmdlsgbhemalK9:@me®orkhendangﬂ—ftameweekbo 5000
Nl / kg, but is preferably.in_the_r 200 3000 NI [k The
present inventi GESTETT b fE??h%?gﬁﬂﬁﬁri?%oﬁh?r5ﬂ+ h%e}glFbﬁFn aq) Of a

il lustrative exaaphmbnosi Whecabet heesiiten b@saagﬁemlﬂahaéc&akamn f tan
alum nosilicate (zeolltg) was determ ned on the basis of the total apount
of VO 98/ 3909%tandard’ test method ASTM D 3942-80. Furbherppysg;othes -

15 - al umg ni um a5@h £i h CHSLAES aarmfoagnaﬂé - th@NRYQEL:aPHEASBEOLS (e
zeolite and the unit cel size (aferr]) of an alumnosilicate (zeolite) was

det er mi ned accorfkedsEoCks aviene dieermuppedodcaSTHi DI 3022s8andEydt hestor e,

the 5 b0|I|£@EQ %ths?%dud§@s$ﬁ Bfl%g ?ﬁQéggg&?ﬁFgfeous f eedst ocks

wer e det erm ned accor standar tes 86 and D 1298 _
respectively. E@@ggmgL_;Ll) Preparation of a zeollte beta sol 10 A

zeolite beta sol S y . th r et al., "Progress in
Zeolite and M crf)‘%P 223 €9OR °£ & &f Oéegé - 348, ElseV|er (1997),

as followg. To an aqunﬁslﬁbéubebm sélteasapréyhﬁeﬁnhyuﬁhéSmethodhyﬁrOX|de

TEAH) free of alkalj netal ions, (225 ution, ex-Alfa)-was added
glunr%iun1netal ?ﬁ@%oﬁ) ndtthe" B?QFgﬁﬁ /@%si%Ea QPdSHlFEPPPEPPEr 5

hours to effect yotakigdlsspl wbionios, tpe. aByriphgm m&ableromggal)l ke
al um ni um had di sso] ved the sol ution was added, wth
, follows.
To an agqueous solution of tetraethylammonium
15 hydroxide (TEARH) 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
aluminium had dissolved the solution was added, with
20 stirring, to a mixture made by dispersing 'Aerosil 200"
(trade mark) amorphous silica (162.5 g, ex-Degussa) in an
agqueous solution of tetraethylammonium hydroxide (311.9 g
TEAH, ex-Alfa, in 407 g water), which resulted in the
formation of a gel (Si/Al atomic ratio of 25). After
25 stirring for 15 minutes, the gel was transferred to an
autoclave operated at 140 °C and 300 rpm for 240 hours.
The contents of the autoclave were then quenched with
cold water and the solids separated by centrifugation.
Washing of the sclids with distilled water until the pH
30 - of the wash water was less than pH 9 gave the desired
product, a zeolite beta sol (Si/Al atomic ratio of 14;
silica to alumina molar ratio of 28). X-ray diffraction

and Transmission Electron Microscopy analyses carried out



20 stirring, to a mxture nade by dispersing 'Aerosil 200" (tradge

mar k) anorplgsssegesl | ca (162.5 g, ex-Degussa) in an agueous POTEFSHNMILE

t et raet hyl ammoni um hydroxi de (311.9 g TEAH, ex-Alfa, in 407 g water), which
resulted in the formation of a gel (Si/A atpgn<c ratio of 25). After 25
stirring for 15 mnutes, the gel was transferred to an autoclave operated .
at 140 [err]C an&“3§@er9ﬁﬂﬁ8rS?&O°ﬁ§éﬂ§meﬁhétc6ﬁt§ﬁt§U6ﬁ zge ldFcodebre were

then quenched wi t,htgold Walkehgan@ARea3okiide %%p%ahﬁld BY) 0C ARy irdaal)i on.
Washi ng of the SR|I?S Wi th d|§?| f%% ﬁatg# until the _ﬁ d of tHe wash
wat er was | ess t HaalpHrepgaad 1o ‘ ' $ ﬂep e beta sol

(Si/A MOmch|of 1 t . y
diffraction and Transn1s§|SakéﬁggFrgﬁﬁbpg?ggggnbggng?%ggggéagg%ggéégg to W
98/ 39096 5 the process of the present inventRPOW/ BER9SLEMA4Ang the on
Si'ze of 70" nm ( 788 AISE: PSHE) %t PEePPESS 471 di of PR Ea Aty &l deompsd HFon
a) A catalyst co&g&it&b@n(W@E)pbépaﬂeﬁsacmam&lﬁgumﬁnﬁ (53 8t@e ﬂmnpeﬁs of

the present inve y _conbining the z i.te beta soI ared i n

bbove. (35,2 o1 65 B3 B o GR1HL B T6F CRb Lo St saltu IS W s g S
of 25.69% and a ver y.puat-nagt &hige az@olkipt-a ¥ 4GVEFY) (é@qqr di,NQ,010 FEP14- 244 678
and EP- A-247 679 (58 4 g, LA, of 14.49% 10 having a silica to alunina
mol ar radlo of 9h@ViRG & SAldc@ertr &lPRipg splpyr sRt3049f Imd 2RBe unit

Angst r ons) . Vﬂteeequsaggtu 3Cice @eMQIaQHEQZinglthﬁg@%%%h%b“g Ratdl QneRs
mul | ed and then extruded, together with an-extrusion aid, Into pellets of

cylindrical shapecethe 9§P@eﬁ§rﬁeﬁédfg and tie g@¢syliingamiygtiugie ¥asours at
120 [err]C and ! hen 1cal Ghaedpkol o Rkt Al oudRnke! Lhen Hhe @l RlivPQid,

obtained had a circular end surface di anéte wat er pore
vol ume of 0.77 nithgo ﬁﬁélﬁéﬁl@@sdempﬁmsgall@hﬁwezeowheepellets were

15 dried statically for 2 hours at 120 °C and then calcined
for 2 hours at 530 °C. The pellets so obtained had a

circular end surface diameter of 1.6 mm and a water pore
volume of 0.77 ml/g. The pellets comprised 10 %$w zeolite
beta (first cracking component), 50 %w VUSY zeolite
20 (second cracking component) and 40 %w alumina (binder),
on a dry weight basis.
b) 40.18 g of an aqueous solution of nickel nitrate
(14.1 %w nickel) and 39.93 g of an aqueous solution of
ammonium metatungstate (67.26 %w tungsten) were combined
25 and the resulting mixture was diluted with water (34.6 g)
and then homogenised. The pellets were impregnated with
the homogenised mixture (69.7 ml), dried at ambient
temperature (20 °C) for 4 hours and then at 120 °C for
2 hours and finally calcined for 2 hours at 500 °C. The
30 pellets contained 4 %w-hdickel and 19 %w tungsten
(hydrogenation components), based on total composition.

Comparative Example A

The process of Example 1(ii) above was repeated

except that a commercially available powdered zeolite



bet a (fjrqgﬂgggﬁﬁ%ng conponent), 50 %w VUSY zeolite 20 PCEREDOSIOL414
c

cracki ng nent) and 40 %w alum na (bindery, on a dry wei ght basis. b)
40.18 g of an aqueous solution of nickel nitrate (14.1 %v nickel) and 39.93
g of an aqueous sol ution of ammoni um netatunystate (67.26 %v tungsten) were
conbi ned 25 bettsl (de-P@susiligantastalemins slolatedavibhovatles aad 6 Q)

and then honogeni sed. The, pellets were inpregnajed w t he eni sed

m xture (69.7|ﬂ§§y§ﬁ?£dshgeahﬁiga? F%ﬂ%%rgfgWeg§25°C§8f%W Agﬁﬁﬁﬁg and then
at 120 [err]C fog0@ heyscrems) fiwas! yseal chBedafobr2theussodt talBekr sbe
The 30 pellets contai ned 4 %w nickel and 19 %v tungsten (hydrogenation

conponents), baskd BFERJFAI 2 cHRAPBLYEFoROTRRAPEIARI 38 ERBAPLREA TRe process
of Examplg 1(11)pehnyee BSqr CPRaLeaeX6RR] bUBLaE ABPTELGEELRY avallable

powder ed zeolite _
PCT/ EP98/ 01414 -Nd7 BCDAERIGARSPRR.silica to alunmina nolar ratio of 114 and

crystal size in éhe rg@g@ from30 to 50 nm (300 to 500 Angstrdns)) was used
i nstead of the ta sol to prepare a catal yst conposition as

described in 5 Txanpyerdcodckbh@rpat fonmbnbat efit tieptatalyysth No.
PCT/ EP96/ 05352. Exanpl e_2 The h%droc;acgizg Eerfo%nance f hgagatalyst
conposi tion of EXAMND 28 1PRePE afRreref erfeq ed Egrlﬁe Srreatd 95t 1)
was assepged i N @a6LLPHE 3} agesSeEEE8sEH0VNShMELabhANstLGE . sdBeebeElloRg Was
carried out in once-_through m crof] ow equi pnment which_had been | oaded with
a top catal yst LeHPebAbHPRIRESE- m TRe4baSEAREl Y36 CRERMBACPRFI yRaPBFFabI e
fromthe CriterionSadR! ostrd®low eqi®PRAnY) wHitH! BWoEEn118bhdel Witpmm
SiC particles and a bottom catal yst "bed conprising 10 m Catal¥st 1 diluted
top catalyst bed comprising 1 ml C-424 catalys
(commercially available from the Criterion Catalyst
15 Company) diluted with 1 ml of 0.1 mm SiC particles and a
bottom catalyst bed comprising 10 ml Catalyst 1 diluted
with 10 ml of 0.1 mm SiC particles. Both catalyst beds
. were presulphided prior to testing.
The test involved the sequential contact of a
20 hydrocarbonaceous feedstock (a heavy gas oil) with the
top catalyst bed and then the bottom catalyst bed in a
once~-through operation under the following process
conditions: a space velocity of 1.5 kg heavy gas oil per
litre catalyst per hour (kg.l‘l.h‘l), a hydrogen
25 gas/heavy gas oil ratio of 1450 Nl/kg, a hydrogen
sulphide partial pressure of 4.7 x 102 Pa (4.7 bar) and a
total pressure of 14 x 106 Pa (140 bar).
The heavy gas oil used had the following properties:

Carbon content . : 86.69 %w
30 Hydrogen content : 13.35 %w

Nitrogen (N) content : 19 ppmw



with 10 M _of 0.1 mm SiC particles. Both catalyst beds wer i ded*
prior to t"&?‘f’?\*’@% The test involved the sequential contact W@iﬁ?

hydr ocar bonaceous feedstock (a heavy gas oil) with the top catal yst bed and
then the bottom catal yst bed in a once-thFo@léh'oper ation under the

fol | ow ng procesgideRNdi-tid B anf nPace vel ocity of 1253kg Q&avy gas oil per
litre catal yst per hour (kg.1l[err].h[err]), a hydrogen é gas/ heavy
gas oil ratio of 1450 NI/kg, a hydrogen sul phide ppgpavapensstiee of 4.7 x

10[err] Pa (4.7 bar) and a total pressure of 14 x iggopag&gﬂg bar). The
heavy gas oil used had the follow ng properties: Carbon tont eht
86. 69 %w 30 Toadr agdiragmmt eft) content : 1113 . gpm@iw Ni trogen (N)

cont ent o 19 WO 98/ 39096 .

PCT/ EP98/°01414 -Def’ss{tykdﬁgsoﬁ-%cw ani ne : 0.8783 g/pls /g

(equival ent to DEMBippMAMNY/4Tatial nitrogen (N) eonfeBt47 g/ml 1119 ppmw 5

Density (15/4 C . : 0.8789 g/m Dengity (70/4 O :
0.8447 g/ m ?Mﬂ%ﬂr WS gt ‘. ihgsgg Initial boiling

poi nt Initdd [inliapdImmtboi | ing point 349 °c 461
[err]C 10 Fi nal boiling point 620 [err] C Fraction
boi | i ng bel ow 3AP [¥F M2 1ing Peint o Fracti on boi #Phg Gbove 540 C

13. 3 %wilgydr ocr askiang RanfidigranRae tvas assessed at gggvegsi on 15 | evel s
bet ween 45 and 100 %w net conversion of feed conmponents boiling above 370

[err]C. The resdinastdmmnibrdd @9 élay 0 céhvetr si 8n0obwWf eed conmponent s
boi l'ing above 3%Q J&dC @ SPWbJve T ©d bel 0y 3 4y

Hydrocracking performance was assessed at conversion
15 levels between 45 and 100 %w net conversion of feed
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.

Comparative Example A'

20 The test procedure of Example 2 was repeated except
that a bottom catalyst bed comprising 10 ml of the
catalyst composition of Comparative Example A
{hereinafter referred to as Catalyst A) diluted with
10 ml of 0.1 mm SiC particles was used. Hydrocraéking

25 performance was assessed at éonversion le¥®ls between 45
and 100 %w net conversion of feed components boiling
above 370 °C. The results obtained at 65 %w net
conversion of feed components boiling above 370 °C are

presented in Table I below.



Cbnparatl ggéggﬁke A The test procedure of Expgieregolds

repeated e at a botton1cata|yst bed conmprising 10 m of the catalyst
conposi tion of .Conparat.i ve Exanple A (herei ter referred to as Catal yst
A diluted with 10 mM of 0.1 nm SiC particles’ was used. Hydrocracking 25
performance was assessed at conversion | eygBsebget ween 45 and 100 %w net
conversi on of feed conponents boiling above 370 [err]C. The results

obtai ned at 65 %w net conversion of feed conponents b0|I|ng above 370

[err] C are presenged—Tn Tabte T Del0 vV VSt

PCT/ EP98/ 01414 - ¢9 - TABLE | Catal yst_System 4 %/Cat C-424/Cat. 1
Tenp. ([err]C) at 371.5 C-424/C268. 38 @M/ﬁeQZédﬁEErsnon

Pr oduct SelectiV|bEee—6@@ e—eeth—Cap—C3)

0.9 (Ca) LG a8 T IR nt ha 4 34
34 (C5 - 150 [err]@w ik@toomrersion 36 " 37 (150 -
250 [err]C) Gas OfL 265 25 (250 - 37Q
[err] © | so/ Nor mal} Pr@dust 2.4 2.7 of butanes It will
be observed from Talheditkhatahil st » Catal yst {I (prepared by tjhe

process of the pre¢sent invention) andjconparative Catglyst A both propuced
t he (3w on feed)

Gas (Cq1-C3) 0.8 0.9
(Cyq) 2.7 3.1
Naphtha 34 32
(Cg -~ 150 °C)
Kerosine ‘ 36 37
(150 - 250 °C)
Gas 0il 26.5 25
(250 - 370 °C)
i Iso/Normal ratio 2.4 2.7

of butanes

It will be observed from Table I that whilst

5 Catalyst 1 (prepared by the process of the present
invention) and comparative Catalyst A both produced the
same high yields of middle distillates with very little
C1-C3 gaseous by-product, this was achieved at a lower
temperature using Catalyst 1 (368.5 °C) than Catalyst A

10 (371.5 °C). Thus, Catalyst 1 demonstrates increased
activity without any loss in middle distillate
selectivity relative to Catalyst A. Furthermore, whilst
the iso/normal ratio for butanes only is quoted which is
higher for Catalyst 1 than Catalyst A, a similar outcome

15 would be expected for the other products. The higher the
iso/normal ratio, the better the quality of the product.



sanme high yields of mddle distillates with very little Cl1-C3 gaseous. ..
by- pr oduct woidsrssessas achi eved at a | ower tenperature using BEFERIRQI4L
(368.5 [err]C) than Catal yst A 10 (371.5 [err]C). Thus, Catalyst 1
denonstrates increased activity without ary20oss in mddle distillate

selectivity reliive %eoé:atalyst A. Furthernore, whilst the iso/normnal

ratio for butan quoted which is higher for Catalyst 1 than

Catalyst A, a sin| @ellétcoEondrising viou! g beeeXipaetigst £,0r5¢ hay orthsy
product.s. The hi gher the |soé normaxll ratio, the better the quality of the
pr oduct . WO AE9bhey and 40 %w alumina were prepared following the

PCT/ EP98/ 01414 -p2écedia®f L :darpeld ef Si CPAPrisévd, 10 %v zeolite beta, 50
%v VUSY zeolite and 40 %wv al um na were prepared followﬁngﬁihe procedur e of

Exanple 15ii)a) abol -5 g of an aquemngyy $9luhiemueiblt BB13kt4 B¥0DI2

Pt ( NH : . i F
Colutt on ot pa(NG ] T A RS, Shde PR § D gl ae ol G oluBfoadipous
conbi ned and t hePa 8¥Hg k4 MNP xt (F 5 nasw dpa Lt adiyn) wewe ezonipi Ped amd tinel
th h i sed ' ' th

én honobgeni se res}lg#d@txﬁ%élgxé%e %%ﬂi.’[@é%@n@}_&g v‘ﬂé@r l?o 24.9 %fl %%d at

honogeni sed m xture, al'crned in air 1ha tube rot
10 rpm under thetHex |loomogemiesdd NG Y e’ N pdbhetsigwé ve 1Bfp eyl €At wibh

err]C per mnutge; intaining.the tenperaturg at 180 rr]C for 10 .

i it 65 Fheat | nd 1 BRIP4 ARGy 108 pEh Sy A Sl Tarhi 78 24200
15 [err] C fin dScubeiut@satiige desld tipy pedéetche ofd Bl aeth® We@selsg

| oading of 1 %v platinum and 0.2 %y glladiun1§hydro enati on conponents)
based on total CJdifpdSTti ‘?ﬁt%n’fﬁelﬁ 20F at 15 “Coler HAR®ESacki ng
_performance of the codalmsd QEPOShtéLik@fe ExanDe & (Fereipahigutésf erred

to as Catal yst 2) was assessed in a wax hydrocracking ) L.
Heating to 300 °C at 30 °C per minute; maintaining at 300
© 15 °C for 15 minutes.

The resulting pellets contained a metals loading of
l.%w platinum and 0.2 %$w palladium (hydrogenation
components) based on total composition.

Example 4

20 The hydrocracking performance of the catalyst
composition of Example 3 (hereinafter referred to as
Catalyst 2) was assessed in a wax hydroéracking
simulation test. The testing was carried out in once-
through microflow equipment which had been loaded with a

25 catalyst bed comprising 10 ml Catalyst 2 diluted with
10 ml of 0.1 mm SiC particles. The catalyst bed was
reduced with hydrogen prior to testing.

The test involved the contact of a hydrocarbonaceous

feedstock (a Fischer-Tropsch wax) with the catalyst bed

30 in a once-through operation under .the following process
conditions: a space velocity of 1.15 kg wax per litre
catalyst per hour (kg. 1~1l.n 1y, a hydrogen gas/heavy gas
oil ratio of 750 Nl/kg, and a total pressure of 4 x 106
Pa (40 bar).



si nmul at i.on\.mgg%gog}'ne testing was carried out in once- througkcrresswisaw
equi pnent ch had been | oaded with a 25 catal yst bed conprising 10

m Catalyst 2 diluted with 10.m of 0.1 nnLS? particles. The catal yst bed
was reduced with hydrogen prior to testing. e test 'involved the contact
of a hydrocar bonaceoFhef dedgtvogas( @ik selest HEdpdeh fidd)owsind) phepent bbyst

bed 30 in ad%Q%E;tQ£§#§Q“$peration under the foéggg%g Vprocess

conditions: a spacé Vel ocl of 1.15 kg wax per Titr st per hour
(kg. 1[err]. h[ er Hydrogdy drargemtgas/ heavy gas oik ratédoepf$¥50 N/ kg, and a

total pressure ofsé‘zli X 106 ﬁa 40 bar). WO 98/ 39096
PCT/ EP98/ 01414 - Rhug, o eé%vl oi | used had®t he<tBIPB®¥ng properti es:
Carbon comtent pensity (125/4 C). 85.35 %w Hyd:ogep,vo8Yegyml

: 14.62 % Sul phur (S) caontent, : <10 pnm152 Densi t
(125/4 Q) Kinetic viscqpity37A@2Q0 KGleticvi sgogiw (@_1669[§§F}(C)
3.9 m2/s (3:9 c§5&gﬂgﬂj5giﬂy¥9§§gidgﬂnt . g5 o85 [err]C 50 %v
boi | i ng poi nt : 42 [err] C Final boiling point

700 [err]C 10 50 Brakdidingoindimf bel ow 370 [err] G442 °C  20.6 %w
Fraction boilingg3bave p40 -[ng/g%og £ 19.1 %V_Hydg/g/@r a§ki ng performance
I s e

was assessed at conversi on et ween 35 and 80 n conver si on of
feed comi@nent s Baiadtrigratimid 13120 HedrowW G70THEC r esul t 8006t &wned at 15

'n Table || bel ol AN HOICATE FEOS st (At afyst 13 oM. (orr] Q) at 65
%W net 241 -

Hydrocracking performance was assessed at conversion
levels between 35 and 80 %w net conversion of feed
components boiling above 370 °C. The results obtained at

15 60 %w net conversion of feed components boiling above
370 °C are shown in Table II below.

TABLE IT
Catalyst Sysﬁem
Catalyst 2
Temp. (°C) at 65 %w net 241
conversion
Product Selectivities
(3w on feed)
Gas (C1-C3) 0.5
(Cq) 2.1~
Naphtha (Cg5 - 140 °C) 19
Kerosine (140 - 220 °C) 24
Gas 0il (220 - 370 °C) 54
Iso/Normal ratio of 3.6
butanes




conver si 0%8?999,%‘9% Selectivities (% on feed) Gas (Cl-C3) pcr/EP9sioidls '

0.5 (4) 2.1 Naphtha (C5 - 140 [err] O
19 Kerosine (140 - 220 O 24 Qag'O‘_I (220 - 37-0 O
54 | so/Normal ratio of 3.6 butzanes WO 98/ 39096

PCT/ EP98/ 01414 - 22 - It will be observed from Table Il that Catalyst 2
(prepared by the praogess, of .the present invenii % Q uce;}: hi i el ds of
mddie distillates %‘C‘E 0 P oHEEEY by Tasd AT -ﬁﬁ%‘&%‘i, and a
hi gh iso/normal [gtépated WtE®process Z5f €hd grdsdS thvehiigicess for
t he preparation-of a catalyst conpo- sition which conprises in the range of

from0.5 to 40 WEAuced hightviekdkidlh rifbmetistigd § Bl HBtRXY th a
silica togal um ng r ' I Y : - S
ess thar 100 it s 22 The S P R R O S g, Leo AL
cracki ng conponeratie| €@ dertargs (i) crystalline nol ecul ar sieves having
pores with dianmeters greater than 0.6 nm and (ii) clays, and in the range
of fromO to 99 %v of a binder (percentages by 10 wei aht based on
conbi ned dry wei ght of first and second cracki ng conponent and binder), the
process conprising the steps of:



(1) ~ «opr shgg6a m xture conprising the first cracki ng cearmpesitidand t he
second cracki'ng conponent, the first cracking conponent being in the foorm
of a sol, optionally together. with binder; (ii) extrudi-ng. the. nixture
into catal yst extrudates, and (iii) cal ¢+ @ng- t he extrudat es.

A process according to claim1, wherein the binder is antl .H w

bi nder. 3. A process according to claim?2, wherein the 1 lﬂﬂ"'“ﬂﬂn [wd
fromalunmina, silica, alumnium phosphate; gagngska, titania, ztrcbnif,
silica-alumna, silica- 25 zirconia, silirca-boria and conbi nat i ons
thereof. 4. A process according to any one of clains 1 to 3, which
conprises the steps gf 5, bkds fo?“hhé Pré@ﬁrétiéﬁ ged SSQEQ?ySEaEEhgg-
conponent s, optlonal y toget er wt T the 30 esence
of water and a peptiehnghagbncomprisesy aasi £igss, cracking co@pppentr a

extruding the "‘Xég&ﬁté”£8tga%§gxsg gi&&%QaE8sa1§R§HS'h ) ar G2kGh 5%9 Ehe
ext rudat es. rocéss according toan e precedlng C

wherein the catalyastcbﬂposmprmalhgrthgsta@spmessstaanlQastnmn&n Slze,
hydrogena i on cogﬁanent cess _accor erein the at

A
| east one hydrog tPoﬁ888ﬂ80ﬁﬁﬁ%gﬁggaﬁﬂgﬁopﬁngtéﬁngfegn5F8FWQ§)added to

the cal ci ned exteugateslohesiepetulk)y sieredOhaving bukkBewithepiGmekehs
process according to_any one of the precedlng cl ai s, %herein the zeolite
beta conprises cHyeREFE EPEM 906t BPesaRfh ilhidi £daY8, KPBr BEQSESSccording to

any one of the prgmgdiBiing the steps of:

(i) preparing a mixture comprising the first

10 cracking component and the second cracking component,
' the first érackihg component pbeing in the form of a
sol,
(ii) extruding the mixture into catalyst
extrudates, and
15 (1ii) calcining the extrudates.
2. A process according to claim 1, wherein the mixture
further comprises an inorganic oxide binder.
3. A process according to claim 2, wherein the binder is
selected from alumina, silica, aluminium phosphate, .
20 magnesia, titania, zirconia, silica-alumina, silica-
zirconia, silica-boria and combinations thereof.
4. A process according to any one of claims 1 to 3,
which comprises the steps of:
(1) mulling the first and second cracking
25 components, optionally together with binder, in the
: presence of water and a peptising agent to form a
mixture,
(ii) extruding the mixture into catalyst

extrudates, and
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cl ai ns racklng conponent is &%ﬁg rﬁ%l)
crystal | n?"h%?Pé gm “mg‘ ‘g—\ ture type FAU, EM, I\/ng% 0%
MW OFF, BOG AET, ¢ AFO, "AF AFS, AFY, ATS, VFI and CLO and (ii)
clays of the non- plllared smectite type. 24" 9. A process accordi ng

to claim8, wherein theipecorsh i Neh & ospeRemMtaes. (1) a crystalline
mol ecul ar sieve of structure type FAU. 10. A catalyst conposition as

defined in clain?i obtBFRAESFe BGCArdingels asyceaenefl theapyeending the 25
preceding Cla'”Bclé}ms}5@h9§e§ﬂcéﬁél¥§Eaf §P056&$ @§oﬁ|fhggﬂe#” claim10

In a process for converting a hydrocarbonaceous stock Into I'ower
boi l'i ng naterlaIsomﬁzlsﬁﬁpabchSStooneohyérogﬁgaalhydcgmapbenaceous 30

[ ocast ocks, Nt 0 L§ueAOBLLROS ML ELLaLS, bhl el FRTBI | afe; SRt SELI 00 LhEsr

f eedst ock™at el evate eraturée 1n pr ésence” bf "a ca Iys
prepared by a proneshydcogedangonocamponeatoischddeﬂ intst8p 13) bmd/ot a

ceol LG Dt 0 LB ERRRg A0SR Rerudace§ D YibpOOIREY' 1008
further step (iv).
7. A process according to any one of the preceding
10 claims, wherein the zeolite beta comprises crystals from
20 to 95 nm in size.
8. A process according to any one of the preceding
claims, wherein the second cracking component is selected
from (i) crystalline molecular sieves of structure type
15 FAU, EMT, MOR, LTL, MAZ, MTW, OFF, BOG, AET, AFI, AFO,
AFR, AFS, AFY, ATS, VFI and CLO; and (ii) clays of the
non-pillared smectite type.
- 9. A process according to claim 8, wherein the second
cracking component is (i) a crystalline molecular sieve
20 of structure type FAU.
10. A catalyst composition obtainable by a process as
claimed in any one of the preceding claims.
}1. Use of a cataly;t composition as claimed in claim 10
in a process for converting a hydrocarbonaceous feedstock
25 into lower boiling materials.
12. A process for converting a hydrocarbonaceous
feedstock into lower boiling materials, which compriseé
contacting the feedstock at elevated temperature in the
-presence of a catalyst composition prepared by a process
30 according to any one of claims 1 to 9.

13. Use of a zeolite beta sol in the preparation of a

catalyst composition as defined in claim 1.
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