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Catalyst Carrier and Catal yst Conposition, Processes
for their Preparation and their Use The present

WO noosfg47em concerns a catal yst carrier suitabl BCT/BP2085/050866

hydr ocracki ng catal yst, a catal yst conposition
i ncorporating said carrier, the preparation of both
carrier and catal yst conposition and the use of the

cat osi.tion_as drocracking,cata

P SR B He P cC Told g BRGIRLoPT” ahtobifRgs for
petrol eum f eedstioeks Preplarhydoagendi théive Yweesence of

a catalyst are well known. One such process is

hydr ocracki ng, in which heavy distillate hydrocarbons
are conWEetpmksnnhﬂidvﬁmmdgencpnessmweaicutahysmduatsief

ower, ht in,the pr nce of alyst
Hyérogpgg |ng |s L%ék A 8908 £ %ustr@ aé%i eﬁare a
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tOouBaLL IROUIBEtHLe <l gg clhng, 1y, ey PRETALEd of
Wo- st age

as €i ther a single or St'agé proces
hydh@cpatkﬂmgti¢NM@Q&¥¥MPHfBBSE byég@craw#xngiQ§talyst

pr edor BagEL ¥ g AT OIeaLEROL o 5L AgP MARIEIdLL ang gther

i mpurities and unsatu conmpounds are hydrogenat ed
i nPehsoprEBeheeddfoks iwidh daydapgsn hlavtb@ rrafsgiee of a

hy@ QQ%Q@E'QPefwéﬁi'ﬁwaﬁando%esgﬁgﬂdpro§é§£3u¥here
the cracking occurs in the presence of a

seé’dﬁéoééﬁﬁi{%g hivi Y- Seedingdéphekt ake fiyftacerbopg are
S'Q%h@ert%ﬁaggdgfdﬁ§ﬂ¥6§3ﬂ|ﬁies§h@etiﬁ@én§fﬁdﬁﬁﬂé of lower

cracki ng_steps . occur In one reactor and na

pefPderBdatsRYIAL stthdie BHERFPSE. OFhd Cat Ws
enpiy@rt@@raekmyglr Osrasdd f]ﬁ*L &E@ gemenaﬁhyw@d@o for@paae a
carrier materi ich there ar
At FORFFy ORoP VR Tt S SUGRCRT bl CF Production to
nnhyhﬂ&numanhﬁagsﬁﬁm palladlun1etc The hlgher t he

of a drocrac&) cat st _the

2?%:!:& grgcggﬁv%?%lQﬁV\Mﬁl H?ra%Fn Bartt el afa SHRgtE oF

acttwee stagal psbceas. HBvoperaateedydiroarhoweng involves a
first stage, which 1s predominantly a.hydrotreatment
stage wherein impurities and unsaturated compounds are
hydrogenated in the presence of a first catalyst having a
high hydrogenation function, and a second-stage where
most of the cracking occurs in the presence of a second
catalyst having a strong cracking function. In single-
stage hydrocracking, the treatment and cracking steps
occur in one reactor and may be performed using a single
catalyst. The catalysts employed in hydrocracking are
generally made from a carrier material on which there are
deposited catalytically active metals such as nickel,
molybdenum, tungsten, palladium etc.

The higher the activity of a hydrocracking catalyst

the more efficient a conversion will be. In particular, a



tenperature than a | ess active catalyst to achieve the
sane degree of conversion. This is advantageous as a

woawsrosoper ati ng tenperature prol ongs cat al yst pCT/E@2@8050866
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decreases operating costs. Accordingly, there is
al ways a need for inproving cdtalyst activity. There
is also a continuing need to increase selectivity of

caf@Lt BEtTE GRE2pHFEI B3 AP ORI AURS édsé@ LR¥SY el d
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producti on of aseous materials. Prior
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sel ecti,vity inpr ment. Prior art pra ude
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pr eseriton n\pemtlmlmlpn:myl desimcsaapedivatydlyist ocantdele

whi hc |s at .l east_qnge inorgani refr [

oxi e A earErP aend FRrbrbaa o & eipatidn of

di dnrgmwamaqhelgeisaoas hetstidl®o of t he tot al pore

vol unme is present in_pores, having a dianeter in the
range ofPrfchFmpEOPSSBésr 59 LR e HP tHE 58 end ot ity
pr essrd nlarlrﬁ.@fl d:o}h@bﬁ%riaﬁeat oz|1 e[&ﬁdp&l‘hgﬁr{e@ aakhvas

t netry. The, .
QP e oot PR OPy BRFUS: Rkt B TGy BE Ay ica-alumina

comesmnlm’iai @ dxewnﬁbemuahtsmﬁ aldpfiding several active

hyd__Lrnogglion e i on OIor q:%%_% s, Se are ul'vtﬁgzl Yo gel ect ed
f r oM | UM a,° Il ca- al Ui Fa or M xture of

t WaﬂredmﬂattmembvetdemVer Prioi sal sorquessillsl éntbude
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titania cazirconi a an ria, thoug
t hese arBhendresfendn l@g@dtmntpéo’mde_s 'ﬁq@l’@pe@ecatalyst

nalégﬂfﬂeﬂnﬁﬂy%haQ§ﬁﬂ§Q9§§soét least one inorganic refractory

oxide, which carrier has a monomodal pore size
distribution wherein at lgast 50% of the total pore
volume is present in pores having a diameter in the range
of from 4 to 50 nm and wherein the pore volume present in
said pores is at least 0.4 ml/g, all as measured by
mercury intrusion porosimetry.

The inorganic refractory oxide material may be any
conventional oxide material suitable for hydroconversion
processes. These are suitably selected from alumina,
silica, silica-alumina or a mixture of two or more
thereof. However it is also possible to use zirconia,
clays, aluminium phosphate, magnesia, titania, silica-
zirconia and silica-boria, though these are not often
used in the art. The oxide material maybe amorphous or

crystalline, or a mixture of two or more such materials.



crystalline, or a mxture of two or nore such
materials. Crystalline alumnosilicates are suitably

woaealsiolst®Imat eri al s; faujasite zeolites, such BET/EP2005/050866
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zeolite Y materials are very suitable. Preferred
refractory oxides are those having a hydrocracking
capab|I|t and_may be sel ected from anorphous

si [GryEtaldirRa 23R OPF+ Adtabte axvIghidaplyyrgpeitic

mateitedlis s ; THauhes Mt e ape phodls, durl Gat escaiktack of
crystal aaIarsucture as deflned by X- ray diffraction,
||1Qﬁ%?ﬁ} EFen¥fEYi 8P taP{fough some short range

or der i n@x}myérh%dpl'reﬁeabtoﬁgm)éﬁiw &id ithase abhumhgaa

suitapl e for .use in rin he c al arrier is

o RS G PR Py L Byt R DTG ErEBug on
amamahisous |sidd cakuainanaabed i @l sraasiadle weeditasycanidic
the qﬁtegﬂ_eneous di spersions of finely divided silica

dn alumina matri x, as described in US
Patent $mecmkmmaram05phb35"41ﬁﬂmbéﬂﬁi and a4k4d9, 2¥¢stal

A LSRG Yool DS SLLCR, LU 0 T P ERaL R DY
a Co- |on process or‘a grafting procesé as are

\MﬂdaﬂmummwmateuhelaraltmheghnaomwunhnnnInange-oadanin@ may

946:?%@2%9 Ccont ﬁbh%%ﬁtfcé‘” o egttaﬁ_eter 289€use in

y wei g as calcu on the '
camneataratrmmé:f(a ceta@atgédcanrt@rais cxriile)le. cupmercially.

pr &d SlAall s e %rzstwen%aé' Lheepmg fga_lclacr 'a%mlﬁa

greater than 35 nost preferably at |east 40
% vira t e haglrsy ci ogbue calmoRph6as '§1'|1¢ | Ref er oglemReHa

Pr Qgugle fOro A4S & ¢ rfl%qeaawgdtaes fﬁt@é YeturG il 18r aaf
the invention conprisesS 45%D silica and 55%

by ¥eigHta dllfiva &%d SPECZORATY &7 ‘?ﬁt VPahell spresifégations

Crigess ) on Gt gestanaang 4I99bnggl OgAESerildSANelPr eher Eelica-
zeoljtic Y natsglals are uItrast Ie zeolite Y

( USAUTHR3y RAst SLIPFRECE BY 7BOPPTES J\ﬂﬁsﬂro&ﬁsﬁnf’t a
cel §r&fziend axrdcd=2Ss atshame2wdd0 ko4 hAngsttr.ofap,

amorphous silica-alumina preferably contains silica in an

o e

amount in the range of from 25 to 95 % by weight as
calculated on the carrier alone {(i.e. based on total
carrier). More preferably the amount of silica in the
carrier is greater than 35 % wt, and most preferably at
least 40 % wt. A very suitable amorphous silica-alumina
product for use in preparing the catalyst carrier of the
invention comprises 45% by weight silica and 55% by
weight alumina and is commercially available (ex.
Criterion Catalysts and Technologies, USA).

Preferred zeolitic Y materials are an ultrastable
zeolite Y (USY) or 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) and a

silica to alumina ratio of from 4 or more, for example
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in particular less than 2.435 nm (24.35 Angstrons) and
a silicato alumna ratio of from4 or nore, for

wexenspseMyom 4 to 100. Suitable zeolite Y mat ePCAIER2@5/050866

known, for exanple, from European Patent

Speci fications Nos. 247 678 and 247 679, and WD

2004/ 047988. Wil st USY and VUSY Y zeolites _are the

pr &R &d tPokRPof ERAERPHY eobbrent madediphst pge known,

pr esantexianyent i eromothiebpdasd ephid e fyts racacabsg

i tabl g f . f
ol Vny aoab €9 2431 PLas, Sk dfer 98899 eol i t e of

EP- A- 2411668 05YERnA-v@4Y 6794 Bitharmaet eheSpdebyraed

unit cel If size bhel ow 2.445 nm (24.45 Angst roms)C or )

2 A% SF 2551 RAGSPFBARTDE i 5Re &b dPSoPFEFERT 1nvention,
l(:ap:aﬂietLyY(aTefcﬂSﬁ@ andma pre alyal e wnfbl@ Zprohsat for

east 8 .%w e zeolite, and ore volu of at

| et ot B By Bk Eal aEaih 5N B9 8r the
total porefealrenevisynadelilpe obf por-ags-4avieig ar

di er, ,of Least 8 n Mos referred are the |
it Cor IS8, B SRALAPTAEL Y by oaiive o LinParraPElon
destrédddechn n2WD4200445047688) Such. 438 emi 24 .88nAhgstroms),
descrj Ljt jasid tyuctuyre

havi r?’gjabcge(lun?jf%géfe*?oéi ggg%ﬁi{jﬁeE%n‘%ée é‘? rdo% %Z.pfov?(l)ue of
24.AQ)Aof athbulklssi Bi ¢a be aheM oA ied iadd SABbrabo¥eume of

12, .and a suyrface. grea of at |east 850 n2 /g _as
e Runed Sty UrRe BEFOnEPRBAL AT RIS D365 698 Rf( fhe
ni traagan padeorptiuer at mapépop vat usods la@3ngSai diameter

mat g i%l S A reglared by a process which conprises a)

provi i ng & st arfi'ig zeolite of the faujasite
struct uMdtapredgearsdl aca tbealowl waltr atdld efi zkr, olmigh5

to dé% Ad %aa'z‘é%'li'.t'ee‘felnagérigf?&é‘sa&iﬁe%o/%? b)
hydro ermiallytreafllng sard starting zeolité at a
t erfferZi04/d 479 88he Stghgmadberipdbm 600 ko BBErgbed as a

pr ?eembc!e_v ROQ K0 ££00 06+ AOLL -REEE L ARl ¥ R2Q 1,0188860€
and especially 630 to 670 0OC , and at a parti al
size in the range of from 24.10 to 24.40 A, a bulk silica

to alumina ratio (SAR) above 12, and a surface area of at

least 850 m2/g as measured by the BET method and ATSM D
4365-95 with nitrogen adsorption at a p/po value of 0.03.

Said materials are prepared by a process which comprises

a) providing a starting zeolite of the faujasite
structure having a silica to alumina ratio of from
4.5 to 6.5 and an alkali level of less than 1.5%wt;

b) hydrothermally treating said starting zeolite at a
temperature in the range of from 600 to 850 °C,
preferably 600 to 700°C more preferably 620 to
680°C and especially 630 to 670°C, and at a partial
pressure of, preferably externally supplied, steam
in the range of from 0.2 to 1 atmosphere for a time

effective to produce a intermediate zeolite having



pressure of, preferably externally supplied, steamin
the range of fromO0.2 to 1 atnosphere for a tine

wehi@sosiwe to produce a internediate zeolite hagTmga005/050866
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unit cell size of from?24.30 to 24.45 A, being
suitably in the range of from0.5 to 5 hours, nore

suitably 1 to 3 hours; c) contacting the interngdiate
zeol i te” & BRlancat] dFifedPEdinan &f -SOnpei 3fndd abv dding

and optigaathylaniammai tiagalds under 0cendbt 50ASurs, more
effective to groduce a_high surface area zeolite
havi ng aSBAFEPLEI+ &Pz3 RoP%He range of from 24.10 to

24. 49 A coatsBtahgSthé CantOrmdd LiERA el i@ c0fi g €At er
than 12 and a_surface area of greater than 850 m/g
thereby BFOduErRY FREVHIOh S 88 264Fi 289 and d

) recovebpbgofal Uy hhghamtisd Aee 18 weleld ténditions
Especiall¥ RI ferred hi%h surface area material s have
one or mHrEcEFYRetPoPFIWTY 7 dHidit S&rianet acsr| 2eqLAde
in the raagengfafuait2deld $z@4B3&heprrahgeabkyrfsmom4.10

24. 24, re . preferably from 24 30, .to 24. 38 .
or et or ably Ph-50 he 2 dupler W Y O5h J8nARe KAk e e
for exanpkeainrthkanabgeawd 4 rom2deldrica 24. 38edter athan

SAR in the rag?e of from20 to 100, preferably from 20
to 80, eSplchalfy EBeBEPY RFPIE g ddcofigh pBRERCB AL
pref er ablgocat tbkeasha890, for exanple at |east 910 n®

/g; a mcropore,volune, as determ ned by nitrogen
por 651 meEPSOUEFARTL RELE- BTot TRUIRSE. %0 RRORAEAs ¢ he
t-nmet hod,, usin i trogen_as . the .adsorbate as _desgcrib
by Lt ppeRSERErALEN BRGEAE BB dT Lo A o eaL ST CeTat
3- Be (©h@64), mofregpéatbe fhhhowik8 fddtgresui t ably
greater than 0.30 ml/g. CGenerally m cropore vol une

wi [unije dedds stthani@. #bentaygge sof t &bty 4dd tthad40385

rﬂ/ﬁkef$¥5§l§ %E%&OEQK%ﬁ,aﬁSre preferably from 24.30, to
24.38, preferably to 24.36, especially to 24.35 A, and
maybe for example in the range of from 24.14 to 24.33 A;

a SAR in the range of from 20 to 100, preferably from 20
to 80, especially to 50;

surface area of at least 875, preferably at least 890,

for example at least 910 m2/g;

a micropore volume,as determined by nitrogen porosimetry
using the t-plot method, also known as the t-method,
using nitrogen as the adsorbate as described by Lippens,
Linsen and de Boer, Journal of Catalysis, 3-32, (1964), of
greater than 0.28 ml/g, suitably greater than 0.30 ml/g.
Generally micropore volume will be less than 0.40 ml/g,
suitably less than 0.35 ml/g. Herein micropores are
pores having a diameter of less than 2 nm.
Mercury intrusion porosimetry is a standard

technique to determine particularly mesoporosity and
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pores having a dianeter of less than 2 nm Mercury
intrusion porosinetry is a standard technique to

wdeb@ros#me particul arly nmesoporosity andnmacr opBCO&IPROP5/050866

of a refractory oxide or other_solid porous materials
since it can determ ne pore vof une distributions of 4
nm and above. Mesqgpores herein areoggres havi ng a

di BAeFEPOTASE h¥ Pgnﬁer%fr‘??%%ﬂ B me thgeET QBéF@sPOIOUS

heih@térd"a&sp@ﬁﬁaehﬁt’l BQn aq&i Rt RhVeRQmem It is
gbalmg t he prﬁls i nvention to maxim se the

Poro My OBfdO |Wf‘s%n‘f‘ hePEeT SIF STy SerehB are

capbiel, hardnat al @ashetori Nereaserd EFomoY to 50 nm;
mesopores W t hout .i ncreasi ng the nunber_ of macrogores

i NMERE PRI PET R ERaPRECT AIFT Y & HREStaTeAPPBR SO

hasma manarodak difto6fbuhé opreddrits iBaN ildhatol RaRimise
co gventl onal ' [

ore size distrjbution (PSD) graph whic
UE e oo PRU Al s TL AV D TRt Siopg FopngH oL the
peaky rdeirt, abhy atsleghe shalpecpesde My clunbert BE Rasepores
of wgpkem%%r |rl|m%rr g the %nventl on I% i.n_the mesoggre
rafiges Opdr d8C5Pa1 ARet BF TR e ¢ AGE P ¥*6m 2 £8°50
nncaterieins .D i ndi cates pore dianeter and V indicates

pore VO&%@ESh%%edSCQQ§§ Plgf Cafﬁhﬁh? Of h Paomodal
i nventi on that-a roun be ape curve &oll

al dosbxiidutiiont h@hmracmepm et}nehgael & sucterdiP8Blgpaph;size
t hiyS. s ; p t S

b§st§1@>%ttl%8 %ERW éreég% oxlrhgl%@gfs;}{% S;rl?e tdllgtgtéé Egélnst
o 4%/ gDy ghemeeﬂér abpynale| egak, 56 1aly. Prdhelgbbyarp

hge gﬁsoagﬁ%hpQBetﬁglHﬂge'éfaﬁhémégrf&é%'Hﬁlth@DEﬁventlon
preferably at nost 0.7 m/g. The nature of the

i n6EG&ENiTE toer %ﬁ@PQrSXFﬂ’éQ%anp?lFﬁf’r el aedefpdp the

pr eéﬁgree@fn”&&%oaeteose M@l upBse £:01p tlhﬁiﬁﬁaﬁ%dp%@é“ er
of the i nvention. VWhere the refractorg/ oxi de is who II%/ in
.f

or IpFRESENERA Y ARBLHABES PATHaY AU EIE £ or! fex@nmpréesaht

al yatrRd.ers lifcaher iaehnphetsthat a rounded or bell shaped
curve could also exist in the macropore range of such a
PSD graph; this is not a peak within the meaning of the
present text.

Preferably the mesopore pore volume is at least 0.45
ml/g, preferably at least 0.5 ml/g. Preferably the
mesopore pore volume is at most 0.8 m/g, more preferably
at most 0.7 ml/g. The nature of the inorganic refractory
oxlde can influence the most preferred mesopore pore
volumes for the shaped carrier of the invention. Where
the refractory oxide is wholly or predominantly amorphous
in nature, for example an alumina, silica or amorphous
silica-alumina material, then the mesopore pore volume is
most suitably in the range of from 0.5 to 0.8 ml/g,
preferably 0.6 to 0.75 ml/g, and more preferably 0.65 to
0.70 ml/g. Where the refractory oxide material comprises

or contains a crystalline material, for example an
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silica - alumna material, then the nesopore pore
volunme is nost suitably in the range of fromO0.5 to

wO0 2805847199 preferably 0.6 to 0.75 nl/g, and nMOPET/EP2005/050866

preferably 0.65 to 0.7 On1/_g.7Vlhere the refractory
oxi de rrateri al conprises or contains a crystalline

rlal le.an- 1 - alumnaosilicate zeolite,
pa?1 E‘EJPBFF lﬁagﬁgg‘??%ltﬁnéfaerrtilé%ﬂat%nat RE°hEBPEr e

pomgtwhame tEeﬁ?Bhe Zxrsegsg@iﬂse I;Fbﬂoé‘lerdl@&&e ief mbsemsQidably

to referably to

pré?e?gﬁl g;ngE %)r%mrr(l)idg tcPr%'f%l"‘}a}t[gy %F@%Faﬁéhpoﬁf’ to

of 0t Bempgye molrurrpréh@ta}bsylm 3 he rmsaomr/@s S at

| east 60Q_%.and 0% Agai n nature 0

refract gF?%%F‘BZyngD%rP% P99 pt°|’f§ his] Pme “that is

pr &f ethedmpsoportiohs. aWibsest a0 reefam ta@r yno@m de° Again
redom nantly an . anor

TobBE: BnchZe iR bhe b a Bt SO0 A Ak P TR BB, Lpghuence

of theempetepvrelfameed nptbgonesapor esilexd rthteheetfaagEOojr

O 8, BB RLY 5 A Ry oo

mametleahadonpsl gbsver thet aimst astc:rlyséﬂad Itiree pnrapertabn of
astﬁgoggretQSEuﬁgSRnSHhéaﬁé§b§$§%éﬂ“ﬁ?¥H'Eﬂ% Qgpb?$8ﬁ1from

pore volune I n the nesopores e range o
50700 tP59P %pr efrefabhhlyr &vn 5O @5 75md Texreefofrederably 85

this RBiogh npsepar enROLer¥Ql | S fdatn 4R 169MRRRHEses or
bul k density (CBD) of the catadlyst carrier becones

gr EaRIERipgdacEdYSRRdLERE oA BR T ide (@BD aRaVgekbral MyShe

deghakbe ySitReepirbphRaNSnt St tige I efb1amRunt ehe
expensi ve catalyst is required. _ There are _various way

t o EAROE *CorFadtedPBuFRPERN3T t§EoBR0 dtheP YreRASLABADLY
notfrbasla;lot tion 788 .i ncreased activity or mddle

distillate selectivi.t By. the use of a catal yst )
Carrier 0P ERASChy Bt FBHS { LS GHlS 1O e AR P! § 8t that

i stheweagagllawbngkadensetecorem caf toad alaystl yisef chkrier

fo%e%&%es greatly reduced. Reduction of the CBD can
generally be desirable since it means that a reduced
amount of expensive catalyst is required. There are
various ways to reduce compacted bulk density, but other
means do not result in an increased activity or middle
distillate selectivity. By the use of a catalyst carrier
of the invention the CBD of the final catalyst is lowered
allowing a more economical catalyst refill for the
refiner, but also surprisingly the activity of the
catalyst is increased alongside an increased middle
distillate selectivity and aromatics hydrogenation. This
is particularly seen with the preferred zeclitic
materials for use in the catalysts of the present
invention: the high surface area zeolite Y materials

described herein.
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refiner, but also surprisingly the activity of the
catal yst is increased al ongside an increased m ddl e

wdiedsilsk@abe sel ectivity and aromati cs hydr ogenacT@r2005/050866

This is particularly seen with the preferred zeolitic

materials for use in the catalysts of the present

invention: t he hlgg surface area zeolite Y materials
T

descri bRdTHEFBRRA R AV gy stheaggiarysf the
cathientobnt he tnaenthp@ irsciéra?éeci hi g ilvieeagedhe final

actrg ;% gf t he flg 1S maintained over
ti 8O aNdTt hGsPERB %f%% I?Y ?quKEQEﬂzﬁhyéttpg stability
gr edt ke eahantodt Iﬁl@reétmréﬂrfaﬂcﬁ{dy gear Wst h

i ers made whol or. predom nantly,

cat al r I or

R RAE e T kT ye SR 0t i Sp Tk SR BepkephelLy o

oxpdednmﬁahally, foyeexdmsIdef radventage 0of wkthe shaped
carri ention is that the carrier

cat al
mh@ﬂoiﬁ %Frﬁa F%CFSFﬁ1%§h .W%F%ﬁrﬁ reased strength
and atthryeonfneshetamdeantwgbtdﬁmthynﬁﬂayedacbeaggst

ca etinme.li The f the carrier of.
th%g%%géﬁtlgnkbs suv?a%fonln t & rg% SEHEEM 9535 o
O.EetgﬂdatepfetmrabhbetQSamcnmbnﬁhqﬂdnatnamgeh and

prg@%&@@i% ﬁ§§1E9ané3 &%5“ hdglg ggkygéF%%yst

carrier o Peaent’ i fvent i on, e re rac
naﬂeﬁﬁehmés}nnu§6be useful ly m xed with an annrphous

bi nder ¢papeagnbe THE ARPEPLOUS: bidern,comaenent Q§¥¥ably

be any ot her refractory I norgani ¢ oxide or m xture
oxit#esheonpaaei ehafre®r 0 sz hte ohpdfsidimins Predrephlyy0 .- 35

thic® bS48ngonndi foPBE §FE BT hﬁV?)Eﬂgcca Fraacki/Rg.
capablllty and may be selectedy from for exanple,

al um na, 18i EPERINGr 2 Catat YTl TaeHedt Otaltdfi RacheNhg

preheehedonhuthBBY el g6t bEy Bo8idd Gzt & i 3 matvepkal ,
contaln;ng in tge range of from5 to, 9 @M/Slllca nDst

SUPEREPY. AnBRBROUY LRI AR B TRRFES TR mIcomPoneht | The

amorphous binder component may be any other refractory
inorganic oxide or mixture of oxides conventional for
such compositions. Generally this is an oxidic material
not having a cracking capability and may be selected
from, for example, alumina, silica, or a mixture thereof,
alumina being preferred, but may also be a silica-alumina
material, containing in the range of from 5 to 95%w
silica, most suitably amorphous silica alumina materials
hereinbefore mentioned. However again it is also
possible to use zirconia, clays, aluminium phosphate,
magnesia, titania, silica-zirconia and silica-boria,
though these are not often used in the art. The amount
of binder is generally in the range of from 0 to 70 wt%
and is suitably less than 50 wt%, and may be less than 30
wt%. However where a zeolite is present in the carrier,
the amount of zeolite in the catalyst support when binder

is also present may be up to 90 % by weight, but is
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her ei nbef ore nmenti oned. However again it is also
possi ble to use zirconia, clays, alum nium phosphate,

worgs@sia@ay titania, silica - zirconia and sili eaT/E®ri08/50866

though these are not often u_sef in the art. The anount

of binder is generally in the Tange of fromO to 70
wt% and is_suitably Iess than 50 wt% and nmay be |ess

t haﬁeéer%?% HoweYRrr3es % ot ide m%ep@é%ﬁrabm he

caegpetialhe aopups ©f Ze9)ite dut ! et aJny&heseeeg;[t
when b| nder is al so present may be up to 90 %b

wefghtl YBEtSHJQBPET‘er%‘FQ/ the tkP?elai"‘é??gé’edfngf Ib&ﬁ’fj?r mor e

pref er abt yidOposspere al dnd 2fhy tie %}e@ewce\aellahberbéﬁﬁd
on the total t al gst sugport . With the bal arp}ce bei n
bi FBEFS" | tOF s EPBSH b bYS mrich TislF e Jtbfdiied o catal vse

Cel’cb[ﬁbﬁsf’&s@ﬁ B@rtm@epf@éeﬁwﬁmfea{wcﬁf” aarzr,@ ttBU§n1':h@de a
cat a Sst, cO Sltlon 0 t he resent | nvent

0 SPRRTdde AC koY nEOTR SeRt y SERLLD, a768%na
preteiabky Mosecpndfaeably ea mnq)rzea‘canam yLsasseeoﬂdd
zeqlite is,selected from zeol eta zeoli.te Z
oo zbSt SECOBEES (FETLETO AT Daiqt o ZEoLife ¥ &t

sedmﬁdezemtltelt’ csllseize prwai@rabi ysadorttazedlunet Y is

cells gl 2 r%%%%ﬁ& than, 24- 40,4 & ecs%de %rr%%ie!%gt{lan
conponén Eresen ih Af anoun 0 parts
by 2éei gha, fbagedooﬂ cmralklrz@od:qmeormm ntmndb@r pregent in an

pr ly.is.pEES 0 _
SREGAE! M SGPRRE L g b 08,0 gkon e
t hatuanbiphets ptu Eaeéqamlm xmypmqerﬁbtw & ameupbndn

Cr agki @QnQQ”BQr‘?BEma@% a@o al@'ﬂ?&‘@!s ong m?elQ;Lr@&kl ng
conponent I's nost usefully ‘enpl oyed in "high

oper ati A§ F%ﬁﬁéﬂa?@r%ob?%c’é‘é%‘ésam%@@ucﬁ riderl Gt agggina may

be%tf guRd dsefiubelBndr 8ELELINY Sorteildite I DMs| @ssiffier.
stallint and therefore fron1deactkﬁ§}|on in us S in

ny EFBE%%ggt RETPORERT HhdtdrmPFudtifdtily sredent
or hdgRebptedtihbetehppedt Gos rp escedye de 49 epariedeRyit has

an%een found useful in protecting a zeolite from loss of
crystallinity, and therefore from deactivation, in use in
any process that water and/or fluoride is present or
generated.

The shaped carrier may be prepared by any
conventional way of compressing the refractory oxides
into a shaped form. It is a routine measure to check the
mesporosity of the resulting materials once prepared.
Compression may be via pelletization, extrusion or other
compression means common in the art. We have found that
the mesoporxrous shaped carrier of the present invention
may be prepared more consistently if the oxides are
prepared from a mix having a selected LOI (loss on
ignition). Additional consistency of material is obtained

if the mix has a selected pH range.
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conventional way of conpressing the refractory oxides
into a shaped form It is a routine neasure to check

woOhersmssporosity of the resulting materi al s oneeT/EP2005/050866

prepared. Conpression may be xba pel l eti zati on,
extrusi on or other conpression“neans common in the
art. We_have found that the nesoporous shaped carrier
of the PPREsBRESERVeMMTIM IRy Boprdgsare®r9sess for the

copskptenthyni brt bee Oxh &IOSy ¥ & Prepared fil@mog FhX
havi ng a.selected LO (loss on ignhition) . Additional
cor@EREREY o PAER eF PRIPT I REDLIRAEY iF Ttiffe CRFRTAg4NG said

selagctedspHohanger fhetr Presetidd NUMINdioN thicoviiglea8 an LOT

prqce for the preparation of_ the shaped catal yst
cart gﬁeof’faflﬂé PEVEE‘PIPg#’ Shi €} conpri ses shaping a

m X CONHeirgiAglsakdoatideisioneE.oBf raat or na®rd@l is the
wher %@.the m X pasfa LO in the range .of fé0ﬁ15% to
650 TSP 4en ATGERE Rt | LATT IBHFY LT 07 W Mt BRCPETaL,

t heer éhat waeecanountent . | sl e @St o featperg fik@ herein,
material. . i.e, the.water content.. Unl.ess .qtherw se

spécglllfsi &8 I(wjenglrﬁ,ln?ﬂi %e]f%l%le 3érhrﬁ‘“’;}lcejdjgruéc S| rl{‘ag?rﬁgét Fﬁg

t h&4MdCenindert bh8400 DB wine rptdreeduwtd 0w gmplecédumdxed

a le i ' |, vent, any 4.nh [ . .
Thititi Shed SuSaPe Ry {HERIGHRI P S SEAREE Bhgore 1o
pr écahsifrededr dotbl 8. wihehed rwidb|wricalpliace tgugible. The
preheat oven 4 Wl ' f1 0k

i %S'Lt es?’gﬁuggt pEred ?ﬁg‘?r%%%‘%f‘ et s for @
COMEALANAg tine arfi &8 Bamplesi ouleiginidraddal foraddhrhe. The
li]crh%i@ﬁ%eE@h@ggnéﬁgoﬁﬁén@riéhtighﬂﬂgFBQf%eibﬁhd?%ﬁaﬁﬂé

- wcalc )/w * 100% where w is the_ original weight _of

t hérsaple LOKcaP eefsrnhreded ¢RI GING He ddiscifipegula:

sanpl e after heatingotr® Lhewove,mcapé))tm corroect ed with

the ,;weight of the crucible. The mx may be forned of

t he re&ﬁ@%go%yiQXEHQ HPlgiﬂéiSwé¥§B€“B¥‘ﬂh%n%%mple, Wealce
conponents, eg binder, with an aqueous |iquid, nost
Suiitsabthy watight dlietb&i ditciameld sample after heating in the

oven, both corrected with the,weight of the crucible.

The mix may be formed of the refractory oxide
materials and additional components, eg binder, with an
aqueous liquid, most suitably water. The oxidic and
binder materials are usually used in powder or crystal
form. Shaping is most suitably and preferably by
extrusion.

Conventionally extrusion mixes have an LOI
determined by the need to combine particulate materials
into a form which can be forced as a combined homogeneous
entity through an extrusion die wherein the shear forces
and generated heat cause fusion of the component
materials into a shaped product which will maintain its
integrity over time and in use, ie maintain mechanical

strength. An extrusion mix is conventionally formed as a
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bi nder materials are usually used in powder or crystal
form Shaping is nost suitably and preferably by

wexorsusson. Conventional ly extrusi on m xes haveCamPios/050866

determ ned by the need to qpqune particul ate
materials into a formwhich can be forced as a
conbi ned honbgeneous entity through an extrusion die

whePesh-tHe ShésFipdr ddoand ferepangdoreRrlbhgevith the

f ugh@nt Odn td¥e waeBRONEMe RRkeNr @31l ptAc@rabaPede pores of
product which will maintain its integrity over tine

antP? ME13le A MSin avedhgnidirrstieRgt Retupen
exibtst DN 91 XhieS LoTN\eEM tanoR&k kY sf ehnRe xas s adpeghrdike

material through kneading.or mulling with,the addition

of S SF ST TP RASAP G LHEnBEEAEE TRETPLEY) ot t Hee
ﬂametéﬁliélsaSar?&EBIizaandﬂ']théﬂp%[’cs:ﬁ.icQ%S,bahweﬁﬁ often in the
materials, The 0 extrusion m x i.,s.therefore

G FRBYETE FotBhatnG o e the: BFOSERS! 85 EUF BTt

mat evéat soranneirzae 10f ddumipalst acheégheandaksrofbebent) for
the,_range of fro t o % The process _of . the ,
prgggh? |H§Eh ﬁ@ﬁh eﬁ%FﬂPﬁ@yfg&uFngeﬁ ﬁpaﬁi}ymgfe?pplled
coftenthé¢ arattee afisx Wthidn swolul d Thasmalfl ¢ mix would normally
co ' Id 5 appli_ed for. erial squtilised.
Thnean Eeng s sk ARG RAC  Wiokle FRYS" k3030l Ve

a hhgheas¢ Qlhe megobB%osiitlyl dfndheaserthermesoporosity

of the rHer .. T (@ JRNP t Sui yeab | Wi
very Sdﬁ%%ﬁfﬁféf ﬂgﬁ%is %;f%giefgrg%?gka?@féag§§ 8% Cably
moBé peeteratd .y rae el 5% legpéciodnrl ymare| pasfeprbly at

justakp sxcessdli80%y SiNaRas® AR Re a8segsedstor aos.
accuracy, Lin excess' includes for exanple

glo.ggm% M5 (C3r brePaiSF Ik tooR hd 9hn 2CRETAGHge bR excess’
fr oAL00de O £d M Hxain> BXCEED1Gf. Bstt @réFU-apayt LRyl 861 Vis
for carriers in Ich the refractory oxide is [

or LBy BB H3H 15 ST & osk AuRFRESSPPG! Babty 7%
t heaext cwBdQny Mot kasrwiredCciidi hldh ithe. rafphcebry. Oxide
°riEe%ﬁclf§§%:%&%E%%%ﬁh%uﬁ@ﬁaﬁﬂrbiohg %gﬁica alumina.

Preferably the extrusion mix has an acidic pH, i.e.
a piH of 7.0 or less. Most preferably the pH is in the
range of from 3.5, suitably 4.0, to 7.0; more preferably
4.0 to 5.0, especially 4.2 to 4.7.

A suitable combination of LOI and pH conditions are
an LOI of from 58, very suitably 60 or just in excess of
60, to 75%, and a pH in the range of from 3.5, preferably
4.0, to 5.0.

Any convenient mono-basic acid may be used to adjust
the pH for the acidic solution; examples are nitric acid
and acetic acid. During extrusion, conventionally
extrusion aids may be utilized; usual extrusion aids
include Superfloc, obtainable from Nalco.

Extrusion may be effected using any conventional,

commercially available extruder. 1In particular, a screw-
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range of from3.5, suitably 4.0, to 7.0; nore
preferably 4.0 to 5.0, especially 4.2 to 4.7. A

weuidsaskm9 conbi nati on of LA and pH condi ti onsParEPams/050866

LA of from58, very suitably 60 or just in excess of
60, to 75% andapHinthe r 5 ge of from 3.5,
preferably , to 5.0. Any convenient nono - basic

ac HPW%@%& R tedjusEn ke preflofot Reraedree mixture

sotuidn@gh AXATH RS 3 & Mild i 36! doapdedgetheraghd.
xtrusion, conventionally extrusion aids may be

ut ?’FPCE]% LRR A & RIS doTncPulle ShpéPRFbEal or

obt i nethd e, T rrova hﬂMdﬁﬁdm&ldoanrr_em@s%ﬁeﬁwdtwéﬁ ek
an%ﬁ:onvenﬁel onal, comrercially avail able extruder. In

it fp&frc@/ﬁﬁree 'd#i'ng nachi ne may be used
to for lclgqé e uh xdfurghd mamlér?ékfcirﬁaétbﬁ aaﬂi @1@6 i Erect
to yie carrier trudates o e.require
Lo TR T G g s S g S o ke h Ln % s
exarusiTie niyent hien sherye Lﬁuﬂmbmye aanpmphtabﬁah eNRgIIoRE,
Th for of t.he carrier tru S ca o af fect the
acfl VIJ% o ]tqﬁge 'flcﬁsalq%a g) ggrfnsQE gvﬁbFnl?h% trade
armarkrhe ThH ridIsn \neryy wﬁxﬂb]yy ba eosweptidonal 1Rk LABE,
Ll SLEf L) 19P% OL AL obe LaEMLCTY L LaRe ) Sy

Phe~a
t r DB OBES B35 dedtiriheid |may1 nisafrmé,tlwobal apaképtgate, shaped

pug%f@f‘éi@ ;f%ﬁgg%%? gﬂ%trhs%}ﬁsu%gtzﬂl le¥tgﬁdfrq from

ate nprising three protrusions
caghd extleaianh ¥ omcant ol acvdd irno adigestr along the

D?Eéﬁtf’é‘l aiargg[l%@img 4:he anthal pa%%&u,d' paL axi §s-

arti Cross - section of partlc
océ%ﬁ’%‘h@ Phehe 6ep BHHf) SSCaPYBY ot ﬁéeoatréua eggesprassed by

Si XnQUbRfe £iddd &8s & o G teaNldidlc1els! 6h-@uliNHScEReral
area OCCUpI ed 1}/}ft hree alternatjing outer circles

WhET BT he B HIE PR G X ruE e Pyl &8res F&&@ﬁPﬁEl?%OUter
netghboels ] Nghend B €A dIC| &5 @nrd swhkeaitert bieeles is

touching two neighbouring outer circles and wherein three
alternating outer circles are equidistant to the central
circle, have the same diameter, and may be attached to
the central circle. The three alternating outer circles
preferably have a diameter in the range of from 0.74 to
1.3 times the diameter of the central circle, and more
preferably have the same diameter as the central circle.
Such particles most usefully have a length to diameter
(L/D) ratio of at least 2, preferably in the range of
from 2 to 5, and a length in the range of from 1 to 25
mm.

If desired, the carrier extrudates may be dried,
e.g. at a temperature of from 100 to 300°C for a period

of from 30 minutes to 3 hours, prior to calcination.

Calcination is conveniently carried out in air at a
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alternating outer circles are equidistant to the
central circle, have the sane dianeter, and may be

wati@Eokedot o the central circle. The three altecnaPrig050866

outer circles preferably have di aneter in the range
of from0.74 to 1.3 tines the dianeter of the centra
circle, and nore preferably have the sane di aneter as
t htepeatablreyc|tde SJyohepart ifeloss 3@0stous8ePET ] yotmfierably

a t o, di r rat.i f eggt
o S arabld 8 TR CLisE of e, 3o 2oy npyrep o ¢
i nhenesrange of from1 to 25 nm If desired, the

carrier dri.ed, at. ca re
of 1 ons 5o e oY o s Bl fsflopr be Ry e BREALY
t 0C8TRbBE swhen | Gre taxigel disnan @morChbuisnaeitenipg,

copyspLeRily LRArIASGHRNE 11 18ids &t WRLBEDCLAY RS ket he
range of from 300 to 850C, preferably from 400 to
g25€enefat @2 peke b uFParadh B0 trohniaseso kpolpuis the art

Sp%ﬁbfbéaﬁkﬁl{%?d;RﬁggpﬁgﬁgﬁﬁhiQﬂmp%gtg%nﬁq%@%qF adapted

carrier whe e OXl S an_ anor pnous mat eri al ,

esPECPBPYS - ah RERFPHGYs " ihach fatumhta prapy ref ipReot such
genetakreatréshp P £PAMR N0 eChNhAues kroWRel AnbRBhous
art may be_ utilised, with the LO, and pH condi tions
adérf;tlé{%iaa%l‘éIB%ﬁ/%.ar)&i g &Perrad Sretlivdd F o XtgEding the
prepatcate ?Qnﬁfdﬁylﬁrhg ﬁarﬁﬁﬁ{éalﬁ{ir@lﬁ}fei &%_%umﬂﬂngn@x@rudates ,
m Xture, o t he anor S SiIlIca - um an o

TP as: Pt et (hen e ot 06785, B39 2R o
hedbirngxthple esaibd it itgede Xt VAt RS, 0283 dutenpepakdeeabiy

t he ran 8] rom 400 to 850 0 for,.e I o
LeePfnagorh (o Tl 0k bt adRyl TSR B2sccoc

t 0 e8p@cOEL 1 o7 80 B¢ ef @ r8dlfl YC 70X HEC etxd 182BEe se spgc halvkyany
75 8 T e a . ;
su%ﬁggﬁéggo%%$ﬁn%%%wqEﬁkﬁé&%%gaaf§¥ﬂg¥§%%¥§e SYlindrical,
cyhicddpivcallindtiow cylulidriaked qmltisdissd mod tidicbedd A
ul E!e%%?%gd &Q#grf%%ﬁél%fﬂt tﬂé@ctc.@:tl%lsyﬁts multilobed,

particles I1s nult
for example trilobed. Typically, the extrudates have a

nominal diameter of from 0.5 to 5 mm, preferably from 1
to 3 mm. After extrusion, the extrudates are dried.
Drying may be performed at an elevated temperature,
preferably up to 300 °C, more preferably up to 200 °C.
The period for drying is typically up to 5 hours,
preferably in the range of from 30 minutes to 3 hours.
Preferably, the extrudates are then calcined after drying
at very high temperature, as above, typically for a
period of up to 5 hours, preferably in the range of from
30 minutes to 4 hours.

The present invention further provides a catalyst
composition which comprises a carrier of the present
invention, and at least one hydrogenation metal component

selected from Group VIb and Group VIIT.
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for exanple trilobed. Typically, the extrudates have a
nom nal dianmeter of from0.5 to 5 nm preferably from

wa 2005/08479 After extrusion, the extrudates areCumprams/ 050866

Drying may be performed at an el evated tenperature,
preferably up to 300 0C rmrerip e_ferably up to 200 0C .
The period for drying i ypically up to 5 hours,

pr ef er abt Y1 S35 RBSY ﬁﬁaéo%?nqagéﬁils]@e'ﬁ? UEREORRLTEE Hiur s .

Pr gﬁ@é@mmta&ane&t tHdatesa ayett bentgal Qh-ﬁ@x@t%ﬁ €IThis
h tenperature, as above, pi cally

¥ ng at vegy ng ﬁy
SR JEYoPCGHTt BE5AMhUFEaTC pRRF ERALFIER Y She

r apg@p@fatf:][&m ﬁl@lmgnUé@gni@uésh@@iﬁﬁenﬂh@n@l e:SI@ntt_he art.

i nventi on urt Vi des a_ cata st COﬂDOSItI

whieh SETMiSedts BYAFPEFI B PReCOIBERRRT | HORRS Gided to

an?hatoifcf@t ane hxydrcogen@fl oRriget athBIm@@Emthrough co-

sel ect e r Grou VI east

D oRR LR | N S e LA

catal a@de@fjtd itenel memltedoext Fhtiateddeitner myfoceusr adfter
I t { .

C eORh s CoMURHEondr Thh CRBVARE RS} SRERGPREC T
hydeo}g@n@nesa,n gprBokest ocanole addedusoimpeegxadeng or
T & Ol LR AN D LAGO, LOLGUODL EOMMLLLNGsates. 1t

onponenti’s

However ref hydr ogena
addkd imptma‘tomme@ce)@trsu@lﬁtes epllhenabedor ef orhaf fermed

0%%99@&-&@4 CilR9 ‘f%h:‘éﬂefoﬁ\.ég%gogﬁh LBPE 6gQAti on

tec nlques as one or nore ous | egnatlng
sor:ali:@n@tmn @r@mdws aﬁdwnef@léupempitpy%t al salts.

|f the Hérpéﬁg%tfe%n%c%Smatjteevcoceh@ patiga:i of T&bee of
fornmed extrudates, then a further drying and optional

caP&PREPE b dc éPmea T Ons &gl LPSEABI 69887 Pér BRf CRC

r efigh@pEsk | Sf NBfeils® rihanRerhdiesTabrge okubbereENt S
whi ch appears on,the inside cover of the CRC Handbook

of HeRdheekrly, F*Ws‘%lrfgl P%é%&h%(ﬁ(&%“j’n
66hbtedibhon and using the CAS version

Suitably the hydrogenation component is selected
from nickel, cobalt, molybdenum, tungsten, platinum and
palladium.

Examples of hydrogenation components that may thus
suitably be used include Group VIB (e.g. molybdenum and
tungsten) and Group VIII metals (e.g. cobalt, nickel,
iridium, platinum and palladium), their oxides and
sulphides. The catalyst composition will preferably
contain at least two hydrogenation components, e.g. a
molybdenum and/or tungsten component in combination with
a cobalt and/or nickel component. Particularly preferred
combinations are nickel/tungsten and nickel/molybdenum.
Very advantageous results are obtained when these metal
combinations are used in the sulphide form.

The present catalyst composition may contain up to

50 parts by weight of hydrogenation component, calculated
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conmponents that may thus sui hﬁ_}bly be used incl ude

G oup VIB (e.g. nol ybdenumand® ttlngsten) and G oup

VIIl netals (e.g. cobalt, nickel, iridium Elatinum
an@spaftadi ey 100( ALt Sokdesighd JdrghraaghtThef total

catakysys cospRshditaii | Fopr ek arahly Qﬁat ébea%skeast
t wo hgg%ggenatl on conpagnents, denum and/ or

t uRge b%d??éhthr’ntaclé‘n‘&rﬁﬁt ?o%cwltoh QOESbaF?f%ﬁﬂl?bY

ni gkeln §0PPOP@MNnd Rayddcauhak! ¥ renefier 't%dzOQ'\'?hBEEl SIS
are nickel /[tun (gst en _and ni ckel / nol ybdenum

adV§hPRGeBhsCTERUIYE ARdadytai ﬁ@@/meﬁrPHeQeO%F%I 10, more

copbenathbng Brem UB.ed o st Badsulld%m@agéeﬁgnyweom 1 to 6,
rese t catal contain u

co 50
P ERE by SRt G oG NAT o Metdm ahentaLe0180ed as
cakeyhat pdasioetpd ripebylRRigakt Sdry weight) (8Eytotal

wei_ght total catalyst conposition. For exanpl e,
thgggﬁﬂ'ﬁlgg for&%?&fots’ﬁq on may contain from2 to 40,

m)re pr et et abbya f ryomie teo tB6 amicﬁspiecaabh:phbnenhﬂﬁ to
up VLB netal and/ rom

0. 55586+ 0¥ e i ARy Fomrtr st 578 gt of Efbup

advanfagebas! ynd ramdp tVIB6 meparlt srbyheeicghtlgbtGnaypvary

VI : | t g
d%%ﬁ%%%?%%%%%ﬁ%%w
Partthuecgaaallysv\hem@ﬂet\rﬁef,ommamsnmmrqih@er@u@n&rlll metal

esSpeeGi l4ca u o
SROCHAIES A AT 406 AT 0 s »

yvhvérsy' abgeﬁrd@wgt dhf tHeupeVaB ﬁ‘}ﬁd@lam’éltlh@rieﬁ?éﬁﬁéﬁ be

PUripo$8eOkahhe SAtAlNSI3 dpweves wi ha-ambual ak gﬁ@uﬂetal
VIIT nmetal will preferagg% be in the range of fromO

{0 BRGGh G, LRART ST 1A YR FAE 0D T odp PUPE SFEEA) SRRLVSt

pr efRbzBliigh€o the present invention, comprises nickel in
an amount in the range of from 1 to 6 % wt, more
preferably 3 to 5 % wt; and molybdenum in an amount in
the range of from 6 to 18 %wt, preferably 10 to 15 % wt,
or tungsten in an amount in the range of from 10 to 25
$wt, preferably 15 to 22 % wt.

As previously noted the Group VIII and Group VIB
metals may be deposited on the carrier using any of the
suitable methods known in the art, for example by ion
exchange, competitive ion exchange or impregnation.
Conveniently, the metals may be deposited by impregnating
the carrier with an impregnation solution comprising
appropriate metal-containing compounds, and optionally a
chelating agent such as ethylene glycols, ethylene
diamine, tartaric acid, malonic acid, citric acid, malic
acid, nitriloacetic acid or ethylenediaminetetraacetic

acid (EDTA). After impregnation, the catalyst is
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in the range of from3 to 30 %w, neasured as the
nmetal, based on total weight of catalyst. A preferred

woav@logstoaccording to the present invention, BOTMEPRBES50866

ni ckel in an anount in the rigsge of froml to 6 %w

nore preferably 3 to 5 %w nd nol ybdenum in an

amount in the range of from6 to 18 Iw, preferagply 10

t oPTBLEF AR LY T 4qthGdt &n tERPRRR EMERIMRE | WPt B $Qhg& ofthen

fr agut@dt or 25 MnePraef ar abhye ddt e 22n % Mé radys of from

pr Y) ogsl Qoged the Goup VIIl and Goup VIB netal s
? %%lted on the carrier using any of the

sui tabl !Etnﬁiilﬁﬁéerkrﬂa)mdl ﬁhahetmtmeé@ﬁoeasaﬁpwrlbyei &f the
exchan etltlve |o excga e or nati on.

CoRvERF Bht 137 HA ThaRe2ra © L R I N
l rmlliegnat yhgatde neegali abc%ﬁhbmtmegnau odls SH! lttswam CBD

! 1
B pEhBnaP Py Slich SR agbhtS st AET cb RO Er < Tisher
gI YlwdtrSgeaahydnerm:thvaJnyneuchathat i totacbd]ly mhb camh Cincreased

aci Ltric.acid trlloa ic acid or
et ﬁyF@%é Fgarr]i%e]f%qernggclé) i gg{égi ((1 av§ fter
i mplesghahiohsatihen catralbesyivepr eTlexabﬂnyadsl tdattt@ achieve

te%%&ék‘dr?oxﬁ’fs&‘fpﬁu% t?r%@u@?emeﬁ@ Qleagggg%)g fg'ovg&g%ﬁ’_not

a terrper ature range O rom
| t bieasebeenafvuiel ammty vhéunebepotoemstoanti eithfat he

Pr egellip h9¥§£‘$£96h R&f¢E1LSca higher netals
|ncorporat| on wth a gréater netal accessibility a s

vel | asI@ PedEri@BIF dhet Rarrésul of nghealAV§RELOTh s

in pb'é%@s@@ﬁ?n & sui fidahen oy deRgepet d OBuakt H¥hEyt $UGHRD) ,
that not on is an increased aromatics hydrogenation

obthenEa BLY | SRR PRUPES BRF ohP EBRTAEAgRFEN P of at

?E&i'd)f%tt lbatzot Op B&Hd QM8 CURr RBLL] OVeSHl RIUE . 1 eguirepent s
or ue

okt Pl s PR necessat 0 SPPli o 6 pass.

addinid preferdbey cat riearstod .6ri el/fvenGeabrally a catalyst
composition based on an amcrphous silica alumina carrier,
especially one essentially free of aluminosilicate
zeolite, suitably has a CBD in the range of from 0.60 to
0.65 ml/g.

For most preferred formulations containing amorphous
silica-alumina or zeolite Y oxidic materials it is thus
preferred that the Group VIb metal is tungsten present in
an amount in the range of from 20 to 27 wt%; most
preferably 21 to 27 wt%, especially 21 wt%, calculated as
the trioxide and based on total weight of catalyst, and
that the Group VIII metal is nickel present in an amount
in the range of from 4 to 6 wt%, preferably 5 to 6 wt%,
especilally 5 wt%, calculated as the oxide and based on
total weight of catalyst.

It can be difficult to impregnate such a high amount

of metals using conventional impregnation solutions. We
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possessi ng a uni quely | ow conpacted bul k density (CBD)
, the catalyst conposition of the invention has a CBD

wohom@tosmoest 0. 70, preferably at nost 0.68, nl PQI/EPE®S/050866

CBD is generally at |east O. m/g; suitably at [|east
0.6 m/g, and preferably at Iéast 0.62 m/g. General |y
a cat al ]¥st conposi tion_based on an anorphous silica

al A7 Rat eand |P¥’}‘rtl€§ﬁéﬁél rbidessenahlay sredist
al uahp@aﬂadilmaahelgzael [Ltasst sw,d; a@wedl%% aLBRddy then

range rom 60.to For nost r ferred

foFgrﬁ]P%ﬁ‘:Y ns® nPAY ‘bﬂ%'us RyY gspe Jaﬁ & By
zeobibex Yl oxiéligs, nr%elisabslmtthes inprepiefasmed that
t he Gro,rlg%VI b netal, i tungsten present in, an anount

in the g%r%sre”ftr 6H1V§Bt%%n2"7h%% O%a%‘fﬂe%% dbIRFOFFSS
tofax 1311%pﬁ@;pmfatalohyoﬂamt%agaémdoatmbﬂsldrheaf the
trioxi

X g as d on total %ﬂ(% Jﬁlst and .
t hatVthe' @ ou FORBE AP ST SO RY ThE 1 O preBERt i1 h carrier
armﬁnthenprdsmman@eentlbnpniﬁ ftecds ardg dqor edetiatld, Znd

espeC| al I caI cuI at ed as, the i de
and CBRE R TE e P 1 TR S T e s ted from
di Etpuopl VIID oammﬂl@gmatfélsum ‘ahéua;tpxa}mumt@fammnai,s
Vv [ egpa

hab’ggf?%gﬁd@}g%r‘?. cul ;ach}% gﬁa(tgft Ci's(%selg}}o %ﬁ s/iéefggarilatlcm_
coﬁpéuh@thawmigalatlrﬂgeQSt orgen hoi ENEsIE@| Te@‘tﬂefdg fatorheast

cauaexaablee@é@ogga'ec%@ ?i‘gﬂmo&(%fbmp&ﬂ eé&ﬁ&é&biy Jr{cpm

car oxyI roups, assists int regnatlon
pr BYERPXY AveRPilth tHledlevédne féemw@sxa W%c@?%?@cfsdrt%qib is

pr %9@5@%&9%9&@ a("ca'éi@@&ﬁ:e&o%%éfé%é)f P&y aging at
i nvention, which conprises drying or caIC|n|n

caFPPBr LEIPe Rt i d@it Li AYBARY ohS ?#f%%%%sabﬂ@s%rsmtably

dea&F@dg aaau%n@cs et kBgpatateast ionendyes0genat | &bm 100

net a L ected VIb,and, Goup_VII]l_ in the

ApBPopiPate SHOLC whar B S EHED depaS EFORRYSY dF Hetesh

by cam,i Bpr egnati@iperature in the range of from 200 to
500°C, but is optional.

The process preferably utilises an organic compound
which is an organic acid selected from citric acid,
tartaric acid, oxalic acid, malonic acid and malic acid.

Where the inorganic refractory oxide material of the
carrier is an amorphous material, and particularly an
amorphous alumina or the more preferred amorphous silica
alumina, and is essentially free of zeolitic material,
then the catalyst composition may further usefully
contain one or more promoter elements.

Promoters to enhance the performance of catalysts
based on amorphous carrier materials are known and
described in the art. Thus silicon promotion is
disclosed for amorphous catalyst compositions for a
variety of uses in WO 95/11753, US-A-5,507,940, EP-A-
533,451, and EP-A-586,196. Other promoters are also
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sol uti on containing an organi c conpound havi ng at
| east two noieties selected from carboxyl, carbonyl,

wanashgednoxyl groups. Fol |l ow ng deposition thePCT/EP2005/050866

conposition is suitably dried at elevated tenperature,
or by aging at roomtenperature until drying is
effected. Mbst suitably drying occurs at a terrperature
i n XOREN BAKe Sl a%igmt P@Ouﬁé bpoamerPRjsrEased

Cafhg;u@at:r@akmg pafarakky €a8triesotd ,1@@sah—azooz/01ao911
enper ture in t %e of from 200 to 500 O but
i s 33t 5n§1’6 %’Eﬁe'&&lo(jf@ suﬁ?ePgr%‘Eﬁ?fn w1 |P§lé’§9ah‘hrus is
or @aabmos@apguru:amlealﬁ ik 8D1OEEANLS AGibnoeleet ed
oxal | ¢ _aci,d, mal onic

frommé{;l Cld y\tr\%rlc aci d

acid an acc"’itd1 eFETPRBL FHeR ahi e dfreRitiorqp when
OXiuGt&_lﬁrEILﬁdjl ﬁl s}@efpe;dwelaea&éirebfl Sh@nlra@ftﬂmuisonssLstlhng
mat eri a rticul ar an, ano unm.na or

o EEssRkrafl L Phr S e e AR e T T ok
esmmbiralalymeﬁy esorafaizedhi the rahesi af, fﬁdﬁem) the 20 wts,
Ca%%% era ?SitIOQSn%¥ fuaﬁrdﬁ%gseéf%EéQ %ﬁnt enkﬁ%$1£

mor € ef 6l ements’ 0 €en
perwrt(%r nﬁnaepmm@taalalql,emnbaseﬁieohe@nﬁrqnmml@mn,i groron
ma I No c n
e A B e i WL RS B P POk Tl e i1ty
compésppnonswm@re dheapiretpteft 4sesilihcAD 3%/ lqk%somde

llsc%m §1sé97 94{hlé§3ﬁ% §§§ 4§ﬂen?%ﬁ% d%ntsagféégﬁwster

O her prorroters are novvn part y for
ancYighegs is b@%@cﬁwloépaék?ngm@m’él @/%t%llucc?n eXeRpint in
i N e sA 1 290024 MO LaRe  USp, Br 6,251, 26k hei dise; of

boron and ?hos phorus is di sclosed in addition to
si I5déRaaa @“prl‘%rﬁﬁderthemﬁ?mt)ﬁérch% a?‘iﬂsﬁtc*f@&rﬁ%‘é?lﬁl%hllcon

of anlie bbRYENt &R WRIT ablli;'SkRE Br&heped iGarsri BIcéd.

the invention, consisti n% essentj al Igﬂgf an anor hous

i nor ganM@™¥ ef + HtT ¥t YOOGS FaPePPalSsly JoMSai mtF g he
rapgesabler om dse taxRQ Wrthopt ef esadl yi MEL),O, 15 Wfbnes,

and nore preferably 0.1 to 10
polysiloxanes, silicones, silicone emulsions, halide

silicates such as ammonium fluorosilicate (NHy)92SiFg or
sodium fluorosilicate NagSiFg. The silicomolybdic acid

and its salts, and the silicotungstic acid and its salts
can also be used advantageously. The silicon may also be
added by, for example, impregnation of ethyl silicate in
solution in a water/alcohol mixture. The silicon can be
added by, for eiample, impregnation of a silicon compound
of silicone type or silicic acid that is suspended in
water.

The boron source may be boric acid, preferably

orthoboric acid H3BO3, ammonium biborate or ammonium
pentaborate, boron oxide, or boric esters. Boron can be

introduced, for example, in the form of a mixture of

boric acid, oxidized water and a basic organic compound
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wt % of a pronoter element selected fromsilicon, boron
and phosphorus, preferably silicon and boron,

wozpsosaioby silicon. Wiere the pronoter is sil PCOmPa0d/050866

the oxide conprises a silica _naterial, then the anmount
of pronoter silicon is additiohal to the anount of
silicon present in the silica oxide material.
Pr&PaFabPytahes déitd@9ss sistrbaas mafifa @Fdmemy and

Preeebelats Skl edfdam shhheon and RMPRRNIIOS: the
preferably the pronoter is _silicon. Many silicon
soBYEeSiRant Hel s sdd dEolines; canbddigc@mpaunges of the

et Bykrerthoshiifat &cdon( @EY) Ae. i StIQKARE by, for example,
pol ysi | oxanes, _silicones, silicone emlsions halid

S Pl S81BELSH I RO BOFES | Taab UNBARES -or

sodi um £l upaIR | fieAgh a2 Sisbgrcdfiensd |deemnRehead Geid
angﬁkgs salts,. and .the silicotungstic acid and its
sa

' d _
ban®Rf sHEhe U 229y SRt EHROURIS? Smndhsi prEGR gy
g: ﬁﬁogghéﬁ‘@'@d bihe Tfo SHRIRL Ceal MPESINALIRA O bat hy!

Jdcate in solution in a water/al cohol mxture. The
si FPEBATEERD bEN ddtfefBR ofor eRbipree Gimphegpacicdis afcid

a shhi 60Pa 08RO Qf HrpotRAethyPe Mt aSidd %ii%r@gbeql, such
that is susgended in water. The boron source may be
boPPcaRBPHL2 privfidiah W IGk SREBBRF EY M SBBOY ClammuHiings -

bi befpban@s GAMEHY WH:PNhHaLeEAl By D Qfhid1d8ne@r and
bori c estgrs.qu&gn can be i ntroduced, for exanple, in
t hEOFBPHIGF A nfii& e "oF SodPPEt¥ci d, oxi di zed wat er

and a baBé Chavgaitiuhd WHaGURHE hadc eadaiins daitkiggen,
e P e R T o SPn TS e rieS AHHTy B Fins
quicabkilges, warid & Hel qparpeindsoot comten pyinrloembanirdd/.is
poPCoRard T A raressal O frire iy, anidketous
phesphoruslenine e mrienr ehdphosphordchisciegl HBR®4 usimy an
LIS Ents i o O UL RSSO AP
found that the presence of aluminosilicate zeolite
material in the amorphous silica-alumina carrier reduces
the advantageous properties imparted by the promoter.
Accordingly where the catalyst of the invention contains
a promoter element then the carrier has to be essentially
free of aluminosilicate zeolite, i.e. the amount of
aluminosilicate zeolite in the carrier is less than 1 %
wt, based on total carrier, more preferably less than 0.5
% wt and even more preferably less than 0.1 % wt. Most
preferably, the carrier contains no aluminosilicate
zeolite.
A promoted hydrocracking catalyst employed in the
process of the present invention preferably comprises at
least 0.5 % wt of silicon based on total weight of

catalyst, which silicon has been incorporated in the



introduced in the formof a m xture of phosphoric acid
and a basic organi c conpound that contains nitrogen,

weuais/oasr9ammoni a, primary and secondary am nesPCTERRI06/050866
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am nes, conpounds of the pxybgige famly and

qui nol i i nes and conpounds of “tthe pyrrole famly. W

have found that the increase in catalyst activity that

reSaFrsY$h &in ttreating the W@B@Pécﬁ}iﬂgc%‘é‘tlﬂ“&@? fRERie T

a Liewi & B5iddicoR11¢664akdH 0 nGagPeURto s CafH Red to

catal ysts based on a predom nantly apprphous silica -

al BHPHEARGH 19%edoURRd E%e o UREh Pév 8¢ WGorgogated by

?I ﬁﬁé@?ﬁér%ﬂ ?ﬁtt&l zgel ni@lfc?rsﬁ:l%pnl—e_sﬁml el niirdg mlﬁl_pla@ﬁa is
ound, t ha e presence of aluminosilicate zeqlite ,
ot T (e THRor DRI S 1108, SBPHOLE canricar alumina

redogeset herra;d\aaai@tialgeﬁalmﬁ .ﬁrlqmﬁmt ey l'l)dé‘r'[l'ﬁ’(dcfﬁ;(ﬂmﬁyétteﬁeby

pr onot er. cordin re the catalyst of the, .

S EREFhie O Sere T8 oot GeAERE Tt SO SdRiPRer

hasoihpotned esisenrid dklfgréree afteal thenostdl catmpanealist bave

i.g. thg annqy%iof ghuninos@ ic%%ee%gglig§g n£g¥%rred

caPrFRrtR°Iess Han"T B BadSd SR t ot'al® &arrivéf

noeebpdhertablfy thes grébam: QLribredthibnanie evarriror € s treated

prefterably J[f i d %ﬁﬂi?b&f%r‘l”é Yrin EEm;%F\%{c?ra%%e\é thie

carrier “contatns no-alum nosili cate zeollte.

pr orbe édchypbroortac kibng betaldestosérplogedtiia qanrier.

process - n ; R,

at | eas?ﬁ%éf@}l\% esgfel Ii%lol.li %I%EE 134;5? %%{E?g% WEl glslt %g@f

catsalson-epnieHsing conpaard Hdat Mayorpbrag ed ganrce of

t hegat aby SLnd%nH @A )Ipt NEAMIPRQUERST bd £8 ex BlUMiRAL o
carrier with a liquid silicon-containing conpound. For
t h&oavei BapEer Bl ydobe, 11 Eelhntdicosr e Fi by compound

I ngQr per gt Ydd@ahaent with the liquid silicon -
cont ai ni ng conmpound is additional to the silicon in

t he anorphous silica - @alum na carrier. The additiona
silicon may be incorporfated by treating the carrier

wthaliquid - SI|£EijEQDROéﬂInqq (1)

7, \Y%

wherein U, V, W, X, Y, and Z can each individually
and independently represent -R, -OR, -Cl, -Br, -SiH3, -
COOR, —-SiHpCly, R being either hydrogen, or an alkyl,
cycloalkyl, aromatic, alkyl aromatic, alkylcycloalkyl
radical having from 1 to 30 carbon atoms,.“n” and “m”
being whole numbers in the range of from 1 to 3 and “a”
being a whole number in the range of from 0 to 1000.
Preferably “a” is no more than 100, more preferably no
more than 80, as liquids wherein “a” is greater than 100

have a high viscosity and are thus inconvenient to apply

to the carrier.

In a particularly preferred embodiment, the liquid
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conpound either before or after the netal conponents
have been deposited on the carrier, however, in a

wonefsessmd enbodi ment of the present inventi onPCHAEP2005/050866

carrier is treated with the Iiquid silicon -
cont ai ni ng conpound after theé Inét al conponents have
been deposited on the carrier. The liquid silicon -
coff & pPRTTESRPOLRG FRYPBEanE ofl peraral deoymailai ng
conmpound that may act as a source of silicon and which
may be applied to the carriter in liqud form
Preferably, the liquijd sili|con-containing conmpound is
of general fornula_-sihergs W, W, X, Xpand Z
can each individually and |l ependently represent - R
- OR -d, - Br, - SH3, -ICOOR, - SiHh A1, R being
ei ther hydrogen, or ah alky, cycloal kyl, aromatic,

al kyl aromati c, alkylcycloalkyl radi cal having from1l
to 30 ceheBn mny, And' LrAnd BecRy ameh elnsliivieig iy

th%naaﬂﬂgeﬁgndeﬂﬁﬁylre ré%éﬂgj “R'orPebRY B WQlE Avrber
in the range of from0O to 1000. Preferably a’is no

moPEIERERN 10T, aRoRekpt ef SYENAL ke / rrﬁilé.‘/%%wloedky&sradwal

| gl g WRRIEIIN toa30i SaBb&RtAonfshaRd 1 hewah A shiveB1e
viscosity, and are thus_inconvenient to appl to the

caPHMBRT h ta{lepélanJEngrHP%roeft& ©8d enbodi nent, the

l'i qui dSEkbﬁpI?eéleﬁ alllr@uri@ @Qmaaﬂdcéﬁtﬁfnweb@bounds that
fornul a wherein

YT BT A SRR s RHBEY S b eSS o UepRion
R heicngdei dhieyl hyhihegdn i cateansatkyis é@hﬁﬂﬁﬂrk%bslllcate

I, | oal kyl _ra |caI |n from1l
#ﬁ%§ﬁ5? ¥ )é%‘? t]if\ﬁéﬁtige’ &FTh {%e Cgtgcﬁé‘e f ?r om
0 159 18@onEX8IM4 %slcqf ad %léllgrdiinletEQDSIl&ﬁHeal ni ng
conpounds t hat nmay advant ageousl ed in.t
R

pr esent |ﬁ9%¥ﬁq%ﬁ?q AERBdeChl kY52 f%%rgﬁéﬂ Lge
et hylquest BDISiddrﬁ&bﬁtéShlﬁ@:_ddmp)quﬂﬁ%chmbtls&i dding the
si l.gxan ' silicon suc

poﬂﬂal t%?hg%i&?gﬁéek hngnsubsequentﬁy heatlng

silicon-liquid treated carrier at elevated temperature,
typically in the range of from 100 to 400 °C. In order to
facilitate the treatment, the liquid silicon-containing
compound may optionally be dissolved in a suitable organic
solvent such as a lower alkane, however, in some
circumstances, for example when preparing a large quantity
of catalyst, the liquid silicon-containing compound may be
applied neat. As will be understood by those skilled in
the art, the amount of liquid silicon-containing compound
applied to the carrier may vary depending on the
particular silicon-containing compound employed, however,
it is preferably such that the amount of silicon deposited
on the carrier, as determined by elemental analysis, is at
least 1 % wt, based on total catalyst. More preferably the

Q

amount of silicon is in the range of from 1 to 10 % wt,
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A convenient neans of treating the carrier with the
liquid silicon - containing conpound conprises addi ng

woOhesiosguod to the carrier and subsequent|y heatTmg2008050866

silicon - liquid treated carrbe[ at el evated
tenperature, typically in thé range of from 100 to 400
C. In order to facilitate the treatnent, the liquid

si PYeR I GFEARARRYY chripound iy BpERdil IGptgd catalyst.

di ssol veg d pra restirbabbeo S GANHC FokMeENbrSUGH a%iv@ntion,
| ower al kane, however, in sone circunpstances, for

ex Afip| RE MREF P PEPAPPREC LI AIFEaduaht 1§ yPIsPacaabyst,

t hgrbigsd dirSidhi eefpri 6681 Big¥dihANBOHAdaiBYpus silica-
apglled neat. As w | be _understood by those skilled

In

tHBLER tCa R HE Tafdiht 20FTPRYuY &1 5iS andegntEPHP NGB

cofipeanfd wmepplied the tihereghhted d@yriv atdapesfibbgaOlire
the particular silicon - containing conpound enpl oyed,
howevERe Fangs Gy drermaBPb) §8ch0P har tHE2AHPENELDf

si k6005 0eRAsi 8913 LAGKCEr 11 &hid asi 1debar BLAes Phg

el enental analysis, is at least 1 % w, based on tota
cafampagnd phenehapting Hdreamgdacont L squit direp§ern

theatanger oft fd eBnbel@rdPe %4 Mt £ 18 SRR @£PERHRN 8bbYed 300
to 5 %w, based on total catalyst. I'n a preferred

enbedi ment of the present invention, the pronoted

hydr ocr agkh NG &8st hies hE}Ei@B@iﬁ@Qkﬂyg la;dftfa(l@%?zls iwhi ch
conpri ses inpregnati ng,an anorphous silica - um na
CaPRPETSaREh 5 I i GPOVenBEaPCSREr £EGHTUtE MEbal
hﬁat:itmgitiaeof nfH e PJwiaad stamaiyebe abpaiiiesgaenagt waeying the
t range, of from 150 to 500,0 reat.i ng the :

I PBERATERT R o (AN (s PEdnYaE sTT A e 3R SPHE ng
compauand, aady tdwid hestilng hheesbéeroachidwad dhienedhed
catal yst a ature in_th 00t
300 6E Lo kel L RIRE gl ReL AL oo AT e B0
actcoedanoge wi hftdie oo BEEf & r exhcerdbed heehingt he

o efbtaheL P SR A L TR O S kg 0
t hithe range of from 150 to 250 °C. :

In the process of the present invention, all
hydrocracking catalysts of the invention, whether
promoted or not, are preferably sulphided prior to use.
The catalyst may conveniently be sulphided by any of the
techniques known in the art, such a ex-situ or in-situ
sulphidation. For example, sulphidation may be performed
by contacting the catalyst with a sulphur-containing gas,
such as a mixture of hydrogen and hydrogen sulphide, a
mixture of hydrogen and carbon disulphide or a mixture of
hydrogen and a mercaptan, such as butylmercaptan. Alter-
natively, sulphidation may be carried out by contacting
the catalyst with hydrogen and a sulphur-containing
hydrocarbon oil, such as sulphur-containing kerosene or

gas oil. The sulphur may also be introduced into the



10

15

20

25

30

35

regard, very good results have been achieved when the
heating tenperature followi ng netal inpregnation is in

woOheosroasrge of from 150 to 250 0OC , and t he heaPCHEP2005/050866

tenperature following sili cg; conpound treatment is
in the range of from 150 t0“250 C. In the process of
t he present invention, all hydr ocr acking catal ysts of

t hedFoRAsqroml ket KBE prdkbtel O skl Wl preteuyy
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the cata)Jyst wth a sul phur - ntainin as, such as
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pitecesslite corifots ang pedchyaroc? &I hghy. VERaﬁﬁFE’é,m'
‘ﬁ%?&%?zﬁr."ﬁ%% _cgmﬂtqulsa%ﬁsgygtgsevféla,gewgl
YOl ROk DG e SLedE I oc kg, A, SerL et
bechedndih§ Pagese 802 oipdi603g0th&Ehed B ribd( embirpheds

silica alumina and/or zeollitic materials of the present
case and the high metals contents mentioned above, the
catalyst formed can also exhibit good
hydrodesulpurisation of the remaining sulphur in a
conventional hydrocracking feedstock. FEurthermore the
presence of nitrogen contaminants in the feedstock does
not hinder or deactivate the catalysts of the invention.

It will be appreciated that the hydroconversion
processes of the present iﬁvention can lbbe carried out in
any reaction vessel usual in the art. Thus the process
may be performed in a fixed bed or movimg bed reactor.
Also the catalyst of the invention may loe used in
conjunction with any suitable co-catalyst or other
materials usual in the art. Thus for example the catalyst
of the invention may be used in stacked bed formation

with one or more other catalysts useful in
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"Hydrocarbon processing with zeolites") of
"Introduction to zeolite science and practice" edited

woyoosas4Bekkum Fl ani gen, Jansen; published byPEr&Ee»i061050866

1991. It has been found thatépartlcularly with
catal ysts containing carrier conpr|3|ng the preferred
anor phous silica alumna and/or zeolitic materials of

t hBYPF eREPEC THI arf® Tt REARP YR Whklalas waditlertts containing a

neqt £ eaeeh aboye i dde waahabyshr i oy s Gank & 15Q %Xh%latahgsue
good Qédrodesul urisation of the remai ni ng sual phur” xn

a g8RvERE | ohaft HEkFnget betstoo kil A Ratrdyet

t h@tpI eseRg ea®f anl igHR@EN ce @Rt 8Rj N Ssd Nord herfraedst ock
does not h|n er aor, deactivate t he catalysts o f the

i nFEAEKDBR. PFE GRTIINGE19PSr BEV St REER HRECRGReD In the
hdeéﬁﬁﬁfﬂﬂ@f swmso/facmaS;egpeA s e, pses - A—rB\&@ntmgn and

e c out reaction vessel u inth
CrRPREREE £80 Thte ik bR her fo R AGTa 1 Ao ob e
orabbvengwbem pfﬁﬁﬁﬂﬂed Akhsalthe c@mpﬁgmﬁldﬁstdEEthe
inventio N _conj unction t h .any.
suPEabPEE DRl Phod s oRRE) BREE 6T S Tn A 2t he
arhydfhtseébxn@xeaqﬂkysmheocaEHbystreéldduﬂisnmyhuromay not
§g? n stacked bed formation with one or nore
er ca ys¥s useful i1 nhydroprocessing, for exanple
\M th a Theahydtocoriiciatiengsafdefifeoeht weofult €n wheh a

ﬁo?&éfxitcg%é‘éé‘é é)ca% Ft'th?nzgloaiziég 1941 ] %%ﬁ%us

I ze mn yst utilizing an anorpho
carThﬁer 1nah@d%oampsp&mm@uga§t atked petbr gras mdtlisongacuum

ha b r I|e /
LR SR ORI g SR D I B e

foMaéﬁanppétab@e%ﬁﬁ%r@eﬁlSAhgrnH@IaS%o%@t%%% process,

preabegr gdacahaly ste SRS theasyeicihey | p&md cycle
i nvention_additional ost - treat nent

W t
hy ®lder eéP?ﬁ’@a%]aYa?’ils‘%atta&yrtéﬁﬁ\]/éyrﬁﬁ?%l’a%ql %aLF’I gHdrS e
notsyherna@@,%sapyloﬁmwmﬁ@ﬁaéb@ﬁgce@m teedsdratkshale
usef&l in S
s, re51 ue upgrading processes and biomass.
Combinations of wvarious hydrocarbon cils may also be
employed. The feedstock will generally comprise

hydrocarbons having an initial boiling point of at least
330°C. The boiling range will generally be from about
330 to 650°C, with preference being given to feedstocks

having a boiling range of from about 340 to 620°C. The
feedstock may have a nitrogen content 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. It is possible and may sometimes
be desirable to subject part or all of the feedstock to a
pre-treatment, for example, hydrodenitrogenation,

hydrodesulphurisation (HDS) or hydrodemetallisation,
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present process can vary within a wi de boiling range.
They i nclude atnospheric gas oils; coker gas oils;

woacsosIgas oils; deasphalted oils; fractions, PEERa®S/050866

oil's and waxes, obtained fr_o? a_Fischer - Tropsch
synt hesi s process, |ong and Hoft resi dues,
catal ytically cracked ci/‘cl e oils, thermally or

cafatyedtaldy "risbkedcghaonn| in &1 atncr udes,

opti onathy Ed@IRALIENGhEr QAVERE 1 SaNnkthy Sd@iv%n%hs_ly be
resi due pgrad| n processes and bi omass, . Conbi nati ons

of CIEF + S Hy dto CarB6 6PPstﬁ’B@/e%?‘é‘br%eUbrFﬁlleo;?éageT‘Pﬂ%
fefﬁéﬁlofé;? Alscfbeaer uaye 'i3f t'?ﬁéd%%gxg%b%sﬁf‘&?('ﬁﬁ)

an initi 0|I|ngp|nto 1 east
botbi agotcange wi || general ly be fromabout 330 to

6500C ,_with preference being en to feedstocks

hovi ng B GTTSARTY FHGECSE P oRTGEBIAS Ja0-aid 16306RE. 2 2
Theot eedstecsuramy(dtathearbbttogeinTont et tfe wpnye of
5000 ppmN (ﬁggts pe II|on by wei ght) and a sul phur 6
coftent 3 ﬁ?ﬁ yBPca‘I“E’;”/e W@%@éﬂkéﬁpﬁnésx 10
ar r1n6
coﬁf)enfé gr%@n 1 K herl(girnaeﬁégl &?6%1 ]8939%’%@%&&}4{ I%i g 10% to

pogskbh g7 apgl. MmayhS@TRL |hW&ob@aGE§ﬂ1@ aptecd s subjcaetried out
part or all of the feedstock to a pre- at nent , for7
exafipkelonypiretfaria rdgedati eHampyer @)d%sm'gmﬂ' ila &t KohO

(HP§) Ph1 By PARIBLAIdS ati 98, gyabeglsa&@fngml ch are

known in the art. The process the invention may
conveni 8he | §Ydeogair rﬂaé”d:l@l}t PEESEUFRat? T oFPQ ér?&@rtﬁtrui‘-@let

I n,;the range, %d%{ R eig‘%ﬁ‘é% ‘5-5%%303 prefgsably, i1 L hg7 py,

1
ange O]E'3 rom resent process IS

pf abecapkyrendniedrn @tk aobotal 2p1essur € Katanchetill
reactor inlet) in the range %f from3 x 196 to 3 x 107
Pamorsr rpfefalhp| frdn cﬁnx41>@ 168 to22%x51%&" 18® Pa and

even nohespief eyl yidy am &n% 1Anbe 2rémll. Pao Mhekg a
hydr ocracki ng process is carried out at a Iow pressure

of fekdsteranpée UirdCdtalys2 getOfour (kg.171l.n71) is
conveniently used. Preferably the space velocity is in

the range from 0.1 to 10, particularly from 0.2 to 8, and

preferably from 0.5 to 5 kg.l‘l.h‘l.

The ratio of hydrogen gas to feedstock (total gas
rate or the gas/feed ratio) used in the present process
will generally be in the range from 100 to 5000 N1/kg,
but is preferably in the range from 200 to 3000 N1/kg,
more preferably 250 to 2000 N1/Kg.

The hydrocracking process of the present invention
may be used to particularly advantageous effect in
single-stage hydrocracking, wherein it gives a good
efficiency of conversion even on exposure to feedstocks
comprising nitrogen and sulphur-containing contaminants.

One application of single-stage hydrocracking is the

production of middle distillate fractions. Middle
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Pa, this may be ternmed Lm|d hydrocracking' . The
hydr ogen partial pressure (at the reactor inlet) is

wonefsasaioby in the range from3 x 10 to 2.9 x PROT/EP2005/050866

nore preferably from4 x 106 to 2.4 x 107 Pa and stil
nmore preferably from8 x f06%6 1.9 x 107 Pa. A space
velocjity in the range fromO0.1 to 10 kg feedstock per
| ﬁi%?'%ﬂcgﬁteﬂ S GréPnRoare (kaprid fragtionschavenpent |y

ug@mlfg efamabliy the spage ¥l peid YLEJOS t'on 3bbe°<f angey
from0.1 to 10, particularly fromO and

oh 7 B IBF A0 S5ohot 5 kgtpesnm150rke pifs fbrnd gas

hydr ogesv gas 370 Pepdstisle (1tAlgrdasngali8m@hd A& middle
gas/feed ratio) used in the present process wl|

g%h%*rﬂaﬂiﬁeo@wupﬁé'r aRged? r%‘ﬁ‘F}i(Té‘GH? 3606 NPYRg2 B§ed
| §opr}e§@1ffcadﬁa}§mlrm§t5 %@obaegg% f tle?l&K?é){bTth @ %Qg%nbll / kg
rerera . . I[LOCra I N
R e L R RIS FRait ) heay Mo Mg fomg o eon
paftgL£snaus y(@ahant ageensaef f ecé. ipraidagled whekage

hydr ocr acki ng, wherein it glves a good efficiency of
CBRYGR S DIf For O&/x pBSURES t f f SetiAUse K tegApli 3ndg high

NhhéQgen ANdnidd1RNEN 511Gt AL NT NG EONtAYRAN $he One
ﬁpllcatlon of single - stage hydrocracking is_the

?F%ﬁ#%ﬁglﬂﬁﬂﬂg§sdp§tFPFaP%@??%ﬁnHQ%%§tlon has proven

%g%f%ﬁﬁéﬂ@tﬁ sferl%%ttlleasa@r @?ﬂwé‘mldafg gﬁ%ﬁﬂyoggsgiélll%&e
a oLl nNn ol nt e range O rom t

SFeRF T Budc So8GEnTaS RerbhdTEreRa6o56dg o
amfddg@sdx&ﬂlxﬂaﬂé tf@adtQofy. There |s a grOMAng demand

f or dle distillate groducts

here is
al ways GCPRERI Wor *hydPSEFAcR %r&b% Jé%eé‘sse ttﬁ%gt PERTW S
stnmeugtseh guitdwiides ffor mhddbéndlststdog epmwietds innnonuma

. 08 350U LGy DAL MBE eri aly s i PLOCEDSES, e
i e

ose ﬁgodu s Contal n Fow amoun gaseous na
afidagtgbnanounts of mddl e dlstlllate In this regard

the hygroct ACKINY RFARGRT SOkl hen &l 658Nt ML EAMHAS he

p"roven
follow1ng Examples.

ExamEles

By the following general procedure catalyst carriers
and catalysts were prepared using different amounts of
zeolite and inorganic refractory oxide in each catal yst
formulation as noted below.

General procedure:

A catalyst carrier was prepared by mixing a zeolite
with refractory inorganic oxide in the proportions
required. Water and acid were added in order to achieve
the specified LOI and pH and the mixture mulled in &= mix-
muller until an extrudable mix was obtained. The mi xture
was then extruded, together with an extrusion aid
(Superfloc), into extrudates having, in cross-section, a

tri-lobe shape. The extrudates were dried statically for
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to be extrenely selective at converting heavy
distillate feedstocks, such as heavy gas oils or

wdeaspRaiobed oi _ |s to mddle distillate fract POD&EP2005/050866

Accordingly, a preferred enbgodi nent of the present
i nvention provides for the siMigl’e - stage conversion o
f a heavy gas oil or a deasphalted oil to a mddle
di 8t houtb ate ¥2RCt rod. thdre qulesierd ifiowent inonrwi ht OFIC.

be 1.0 f es By
t hgh ﬁzgtd engetrlarl%gr g%ea%\% eg%%E%a‘%)s car r r | er s°
catratgyéas lz\mgetfprvapzhr eddismagedi 6 f ee Brite mnipuinte ofr 2 5

zegl it i,G. I acto ' i n C .

caft Gt Pre oA she SOt e Bh o b 3 hominal

pr acédugde Povetdlbysttheakrietolas prepared by mxing a

zeol i teqyt fr apj I Net

proporti }g%srwrtéaglw@@ﬁ%ﬁgegggngbﬁg&%%ﬁ e&aé{}gcé(elln and

or dengsbeacherevidharhe nepepprpedd ey dmpcpihanicnt lod the

m ?elzdﬁ@tguéql@ﬁ arl hor&Bg’é'ﬁHEle@fa&E&bhs a, S I el & ihX,

was obtal ned- The m xture was then extruded, together

wi PAtZAtexerdsABRP W (StpERRpBERte - | Bitor Extauidhtrgsmalic

havicRg, wh8 EAOSSpor&Ld i8R0 @ekfélnlgpetﬁ%1 ré@%%tlon

extrudates were dried statically for2 hours at 12

an@otREACRAI 8F el $br Ti‘ehéﬁl%eaﬁa’sgg@x‘qjﬁéd%?aetsal%@ dried

Pakti 6hBSeHO- cORIAl NG War 8ceutiteubet oig r&ml@r 1 hour

length with a diameter of either 1.5 nun or 2.5 mMm

measdr ddenr o 1HQ°C prt 8 hherpoaandniigfald ynerilganed at
i.,angl.e_for the tri - |obe. The netal

hyc@@ Jénfa‘ﬁ oﬂ%&%ments of nickel and tungsten were

t hertiineaypoeat £ty by i npr egnati on of the pellets with

an honogeni ze queous sol ution of ni ck nitrate.and

Nt in el ST ENGS A BPPEnatra B FaT |10 e (e

i nesspesatietni atwudert aifn setonbestapeegent ¢pntlow

simulation tests. The testing was carried out in once-
through microflow equipment which had been loaded with a
top catalyst bed comprising 1 ml C-424 catalyst,
(commercially available from Criterion Catalysts &
Technologies USA) diluted with 1 ml of 0.1 mm SiC
particles and a bottom catalyst bed comprising 10 ml of
the test catalyst diluted with 10 ml of 0.1 mm SiC
particles. Both catalyst beds were presulphided prior to
testing.

Each test involved the sequential contact of a
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
gas/heavy gas oil ratio of 1440 Nl1l/kg, a hydrogen

sulphide partial pressure of 5.6 X 109 Pa (5.6 bar) and a
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sol utions as noted. The inpregnated extrudates were
dried at anbient conditions in hot circulating air for

wa 2i84@and t hen at 1200C for 2 hours and fi naPCY/EP2005/050866

cal cined at 5000C for 2 hours. Activity testing The
hydr ocr acki ng perfor mance "of% fe cat al ysts was
assessed in a nunber of second stage series - flow
stoubatpomsdest ©f Thext 88Pi by W0 Garmrli.ed out in once
- throyg ] I qui n{ whi.ch: h een | gaded.
with aosid SRR ECRE G R B8 R g
cahal ystlowi{mpmmeperaliky: avail able from Criterion

%%ghgﬁtg%{@%%ﬁhnol ogi es USA) .di I8%t %g wth 1 ml of

mm Si icles and a bot'tom c¢atal’yst bed
cpprogémgedittant of the test cataByS6 8wl uted with 10

%hlﬁfl‘ﬁﬁ isym JiGparticles. Bot HzgaFg}§¥st beds were

pres ided prior to testing. Eac i nvol ved t he
sigtengenl (Romandensf a hydr ocar Banapewus feedst ock (a

hggggdggngéﬁaMn@ the top catakysg Zggand then the
bottom catalyst bed in a once - throu oper ati on

under the following process cdfdiviiveasntatepht@d ppmw N)

vebeght ¥i0foderd ﬁg Reav¥ngas oil 1pep bphie catal yst
per hour (kg.l .h ), a hydrogen gas/heavy gas oil
r8eheiby 14404 NCh kg, a hydrogen SulBgRBde/parti al

pressuyre x 10 Pa (5.6 bar) atgtal pressure
oPeTﬁl£Y18%O Q’EMO bar) . A étar(?dgggB’th@@ gas oi
t estakeqdiyms used havi ng the :fola3gwigng properties :
Carbon content : 86.64 %w Hydrogen content : 13.36 %w
sEnphipl (Bpitbrg aeint 122 ppmy NidtPoden (N) content

ﬁaggsp égl esqg ng;oil%eccyl am ne : :12.415‘59/059 (equivalent to

Final boiling point : 606 °C
Fraction boiling below 370 °C : 2.57 %wt

Fraction boiling above 540 °C : 10.0 %wt

Hydrocracking performance was assessed at conversion
levels between 40 and 90 %$wt net conversion of feed
components boiling above 370°C. To compare activity, the
obtained results, expressed as the temperature required

to obtain 65 %$wt net conversion of feed components

boiling above 370°C, are shown in the Tables below.

Hydrodesulphurisation (HDS) activity was assessed
using the same test feed and under the same conditions as
above but without using hydrogen sulphide addition.

Loss on ignition (LOI) was assessed by the method
hereinbefore described. Compacted bulk density was
assessed following the method of ASTM D 4180-03 except
that a tamper is placed on the top of the test sample
within a 250 ml graduated cylinder placed firmly on a



Total nitrogen (N) content 1112 ppnw Density (15/4 0C)
0.8805 g/m Density (70/4 C) 0.8 463 g/m Mol ar wei ght

wo2Bsgssmwtial boiling point 355 0C 50 %w boi | PO/ER2I08H50866
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425 C Final boiling point 606,C Fraction boiling bel ow
370 OC 2.57 9%t Fraction boilfhg above 540 C 10.0 Y%

Fydnocracklng perfornmance was assessed at conversion
| eVePEapéPfeedP ey A JRusmeTRéE E6n9eFRTTRH OFl thowd

coppeaent sgbahdi &gccamgel%io@oﬁergow@ﬂrec acd inddey
t he obtai ned results, expressed as_the tenperature

r eGFPPEG EOY 0BFE? %ﬂ?‘%& thét TesAYERsi on of feed

componentigaboirtd NgB@mbovEe VFDYE,) .are shown in the

Tabl es bel ow. Fydrodesulp g{lsation (HDS) activity was

assessed using the sane feed and under the sane

comdiriel 0OS as aboyenindd \Myt ot sdfibnge tiyst agitribed

sul phi de g gltlon Loss og‘ gglglon (LAO) was assessed
i “d

by THE RePHEA"hER R Fheis Cbed. Conpacted bul k
densityTwaslaeeeesemﬂdmﬂlanM m@sbbereevbmmmeﬁwegﬁIM D
418 ter lﬁggp% thatl%:taqger i.S_placed. on t the p. af
t hé'% F‘sanp & Wisin a nPngpgauafed G§I eptnd
pldﬁﬁw'D4QﬁMyoan avibrating table, and the sanple 'S
assesse r [ n CRELECL r_dr

g W cgg%éré’ edrying and 31 8&{;@ %\;};gf‘?éeo arda IR

melght I's nade Separately accor or miul a
rre@ddited YCBBs xugdd@nd dis o veQy Héteaetable zeolite Y

detrﬁi ge‘i Q}élEhSefP”&i@t&O%d%%%“ Qeﬂofﬂ eliy AU o

ting to 485C. Total pore volune and nmesopore
\Mﬂaﬂﬁmﬂmar&adebebﬂ1®@ﬂzbﬁﬁmemﬁuﬁycbnhrHSI@ﬁ 893 m?2/g, and

por03|qg£f rgobg @%Qg f“%ﬂgé%42%/g, prepared as described
in WO 2004/047988. Herein, unit cell size is determined
by X-ray diffraction using ASTM D 3942-80; SAR is bulk or
overall SAR and is determined by chemical analysis; BET
surface area is determined by the BET method of Brunauer,
Emmett and Teller, J.Am. Chm. Soc., 60, 309 (1938), and
ASTM D4365-95 using a single point assessment from
nitrogen adsorption at a 'p/po value of 0.03; micropore
voume is assessed by the t-plot method using nitrogen as
adsorbate as described by Lippens, Linsen and de Boer,
Journal of Catalysis, 3-34 (1964).

The carriers used have the following compositions.

All percentages are percentages by weight, basis total
carrier. Unless otherwise stated, the amorphous silica
alumina is Al-Si:55-45%w and the alumina is wide pore
alumina, both available from Criterion Catalysts and
Technologies, USA (CC&T).
Carrier A has 10% USY zeolite Y of SAR 10; 22.5 %

alumina; 62.5 % amorphous silica alumina
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In carriers Cto Kthe sanme high surface area USY

zeolite Y was used and is a very ultrastable zeolite Y
woavisngs@ounit cell size of 24.32A, a nol ar si PCTAPR®S/050866

alum na ratio of 29, a BET s%g)gace area of 893 n2 /g,

and a m cropore volume of 0 m /g, prepared as

described in WD 2004/ 047988. Herein, unit cell size is

def8Fiifed® X104y Sdi fepaétront u%%gl%swdo 99G42-

80am§£@1b§5 bad ke F overiakl SAR and is determ ned by
chem cal anal ysi s BET surface area is determ ned

t h&2BEFe et K phighusrrighmettea i raacdite ¥,

Chﬁﬂu§@ﬁa 6042 3&%ﬂ5&&&951@ﬂdaA§ﬂﬁﬁ£M§65 - 95 using a
SI n oi nt. assessnent from nitrogen_adsorption at a

86% Fué s 0W3;h e FEpoREC Vot 1S Aedddéd Yy 8%
thalhmph@t 43 hotbsicwg BhHiLegealasimgsor bate as

cribed by Lippe |nse and de Boer urnal_ of _

Cabaryors L sl dua Siehe tart s B b e Y ne®
folalmmng, cofpasidripitas Alilliper senthges are

ercent age baS| t ot al Unl e

ot FeF it 85 it%%fseéﬁ*qﬁﬂel%% 3HS SFPT (IS hIARAIIS AR
S| alﬁﬁinAS%!\Smltphﬁmﬁi l$m1ﬁlaal slunilea pore al um na,
both_avail frQm Ca and o
TecRRO 5 By et e P A S s v 340
ze@lllltlanabtﬁmBIJeR (1c03nt2ﬁn5n% éFumhacaﬁza\EaJ@Zbaé:rilm Fhoos

i aI r 0% I R 10;

g %3& agrlrglr gﬁl%és ﬂ&{l ?‘é%glﬁa%n F{gy r%?%rff&?wg:%%
h| Farsyetack e da luse 206 highysurBsgal apgndlSUmpolite Y;
a”%@h%ﬁm%él C%ﬂéfﬁﬂﬂﬁo%r rsch hgm DO hi gh

surface area USY zeolite Y. 8% alunm na; 42% anor phous

Si Iz*h%acekgmégl@s Gaddd elave has 45Y0 Bl Ry St { AC € AHBR GdSY
zeolite Y, 9% al um na; 46% anor phous_ Silica alum na

CaidiiVeP ESh3d ﬁ%%fhltg%aéulqa&ééyﬁfze‘ée’c@t zeolite Y ; 9%
al%gEgﬁystg@?n? BQ QﬁQ%m%%C% al %nhgckel and 21wt% tungsten
Catalysts 3, 4, 7, and 13 have 3.3 wt% nickel and 16 wt$%

tungsten
Catalysts 5, 6, 8 to 11 have 4 wt% nickel and 17 wt%
tungsten

Catalyst 12 has 2 wt% nickel and 6.5 wt% tungsten.

In the Tables below TL indicates trilobe; TX indicates a
shaped trilobe of the type described in WO 03/013725.



Carrier G has 35% high surface area USY zeolite Y ;

34% silica alumna (containing 6% silica, available
woOnw®H®CRY) ; 31% wi de pore al um na avail abl e PCOMPBOEAS50866

Carriers Hto K have 35% hi gh surface area USY zeolite

Y; 10% al um na; 55% anor phous silica alum na. The

catal ysts used have the foll owi ng netal | oadings given

as %w basis total catalyst weight. Catalysts 1,2 and

14.ldave 5 wt % ni ckel and 21wt % tudggt e

478,

and 13 Sh\ “B533 @ Yo ni ckel Sand®

n Catalysts 3,
Hoouk 9% t ungst en

- 31 -

& ysts 5,563 <8, tocllohdve 4 Wit %Tickel and 17 M %
tun@st en CatalysSt 2°Ha8 2 wt % ni ckel and 6.5 WE%
tunfsten. In the Tables bel ow TLE i ndicates tril®oge; TX
indi cates a shaped trilobe of the t§peIHEsEri beB% n WO
03¢ 013725. Carrier Shape LA extrusi®n Acidity -5CBD Hg
toggl pore Hg neso pore % PV inSr x extrusion ni¥
vgi'lgms ol ung PEWDIPRES A RV) %véo g/m m/ig mAig A1l
. 62 fm 0352 0T6B™B. I, ¥6" 0. 44 12 £RI.F5 mMm54£ 80
3.450. 52 0.516 0.868°A 32 D 2 5anth 59. 60 3.6 940
0.540 0.520 70.27 E 2.5 nmm 56.8@ 3.7 0.43 0.696%¢ 490
70.40 F 2 .5 nm56.80 3.7 0.38 (; 596 V-48769.977G 2.5
mm 60. 40 5.8 0.42 0.864 0.459 52, 02*IKp 2 § ¢ym 61,,20 7.0
0.89 0.862 0.491 56.96 | 2.5 mMmb1.60 4.2 0.42 0.2782
O.&S@8 71.35J 2 .5 mm 61.00 4. 7. 40 <1(’).1\839 0. 57969. 01
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m /g 0C %v %v %wv %wf %wf %wf 1 A 0.52 0.66 398 2.8

27.4 69.8 47 81 75 2 B 0.44 0.92 399 2.3 27.7 70.1 44
wOQoisHSBIT 0.52 0.52 374 4.7 36.8 58.4 28 71 6RCH/EP2005/050866

0.40 0.74 371 4.1 34.5 61.4 44 85 78 In catalysts 1

and 2 , a reduction solely in CBD brings little

activity or selectivity advantage. The reduced CBD and

i ncreaged wesopor e vol yme wwhown by catalyst 4 of the

i nvent ipf BoWSV8r di spltagss & Bigher actixity,,
sel ect iEv'r‘ft°§/ and hydr ogenatf on conpared Wt hcgoatoagyst 3
. Effect! ¢ ¥ shape and sucface area/nmetal |oad Catal yst
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C4 C5 - 150 150 - 370 who Di- Tri+ - CBDusurface
Area 37DE QRCR0RC aromg argm arom m m-g/a FE § ow
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1 . Shaped catal yst carrier which conprises at |east
one inorganic refractory oxide, which carrier has a

wouomsdab pore size distribution wherein at | eaSEPHDSHE0866

of the total pore volunme is present in pores having a
di ameter in the range of frontd To 50 nm and wherein
the pore volunme present in said pores is at least 0.4

m /g, all as neasured by nercury intrusion
porosinmetry. 2. Catal yst S;ir_ﬁéry_b”a&cl aimed in claim
1, wherein the pore volune present in pores of
di anet er fr0ﬁ14 éo 50 nmis at

A

east 0.5 m/g,

pr efer atif\PPe ai’}é‘?‘]becad?rlferroﬁf#‘é.c FBmBJ.:%STﬁ‘Tg/%’? kpast one
mCztjaiq@arﬁaT lrie€a@soty &b:tﬁﬁﬁaf A mt};lc_loai Bftal:ﬁﬂér chasm ]-?m?cnomodal

erein at ast 60 % prefera int nge rom
60 KT 06 5° SR SFReTRoral s Noine oF8 Cpp Batnet i e Fotal
pormscehardlugea idi presett iim tdwereasangeial &r abzdleter 5 the
nm 4. Cat t carrier,as clajined in_a one_of cl ai nms
1 to™¥° v‘ﬁ ﬁro{:no%p ?sge% Th aﬁ%%&%&%ns%?c%o?e al Uniia
matmrdsgEntorina sefgspates nies adwiicresi 0i.damd/aupdbide
mat_er;] . st ier cl.ai in any one
of ng‘{a{as‘l%r}:sedl%lyomg?g%%rle?ﬁﬁ{%leo‘%c6%%35 Iélce{qggrk density
isdn tatedygs obrfiomds 35 aimed. 50 glaim b, Wrnacess the
forpdie RAITRRr BLLODN D! 2 S X HALELEE BSofl 21 {0Lg nn

inany one o ns 1 i ch conprises shaping a

m X @fpriiesisitg Osai Bl 49, | rzsste rodd yr éfr &beorgnesi df from 0.5
whergin ¢ e /g x has an LA in the range of from55 to
75% 7. Procéss as clained in claim6, wherein the

shapi ng Ge$ By SExFrEEI . B Frad@ess 18s Cépainedor nckdidn -

7, whedesim dtheclb¥ 56 &N @@ﬁé&ibqg; HinX tWRi eAnfasoR Mdm 60
in the range of from3.5 to 7.0. 9. Process as, clained
iniﬁhfnbﬁb o gpgiﬁgt@gtgpgg volume is present in pores

having a diameter in the range of from 4 to 50 nm

4. Catalyst carrier as claimed in any one of claims 1
to 3, which comprises an amorphous silica-alumina
material or a crystalline aluminosilicate faujasite
material.

5. Catalyst carrier as claimed in any one of claims 1
to 4, wherein the compacted bulk density is in the range
of from 0.35 to 0.50 g/ml.

6. Process for the preparation of a catalyst carrier as
claimed in any one of claims 1 to 5, which comprises
shaping a mix comprising said at least one refractory
oxide wherein the mix has an LOI in the range of from 55
to 75%.

7. Process as claimed in claim 6, wherein the shaping

is by extrusion.



wherein the LO is in the range of from58%to 75%
preferably 60 to 65% and the pHis in the range of

wonwH084%9t0 5.0, preferably 4.0 to 5.0. 10. PPOTEP008950866
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claimed in claim8 or claim9, wherein acid is added

to the extrusion mx to adjb§4 the pH, which acid is
selected fromacetic acid and nitric acid. 11. Carrier
obfai naBrecess 2 procddsdadncrapimd’ i hareiondghsf mix is an

cl ak8Bubib® kb wha cHCHaal ¥SHHCORPOSE ti AL MYLChrom 3.5 to
cogppises a carrier as claimed in any one of clainms 1
5/-and 11; at |east one hydrogenation netal

cosponentoses € £t IfFidBdGiauAnY! fnande @ iimsVld ko 8,

nmet El s; .and optionally, IA‘%\/]h%ere the carrier is .
esYBRFFLRI V¢ (e ofS difudiPRodPPPRaPt Tt it ta TPéast
On@rpfeﬁi@lbfy &0 etergssselaget ealiafp@m(tﬁi in cglme a6h ROLEN £ rom
13 al yst co sition a a| inclaim1l12,
mhgrg?%lot¥96(3r e\ﬁag’%t‘lal% i%g %gﬁgsten present in an
amaant Protdes rangd gfmddr am 20ai@ 270r WP4inpref ehakkyn
21 wt % .cal cul ated ,.as the trioxi de and based qn total
WePGhE. 57 RITET VT, o PXEAYSEPBUB M 1T FRLIAT ienPekel
pr esénh aoidnianmictead thenr angeiofadidmr trd thiwt Hcid.
preteraply 5 w %. cal cul ated_as_the oxide and based_on
Potar i BREo b oYa="Br peged $ore Plaetr 187289
pr epar afi ohaihs a6 dat dl0.st conposition as clainmed in

Cl%bg]18a9512§@j58 sf¥#d%hwﬁggﬂr£§ rf@gécguﬁlﬁ&ier 5
caIC|n|nga arrirer as Cclalned In any one 0O calalrrsf
t ocBaamgdiin amyl eeposi tdlegmat 11 sash. oFrd hhidr agedagrisgnone

ge%%r%Sleﬁ&E?gn f:ﬁé’iﬁl\?ﬁ%o\é‘eﬁt%%l&@é@_ #dd dﬂbu]tphgtllgdand

ppropriate anount, erein the deposition is effe ]
by CEARUPNPE £f At DS 's Gingt ioRT LeBAL AV ni Weerm Higafitgier is

corpaundi havingrad JdeasturdiwWesAmiehtesz661 aed et N@Ast one
car boxyl , carbqﬁ¥ and hydroxyl ., 15. Process as

ClRPRERCER o) S e e SFoPnat i semi L dihgsting | s
anigr.ganh€adghtl sehesdiad Iy @@ elainé€ BE€idllaim 12, wherein
the Group VIb metal 1s tungsten present in an amount in

the range of from 20 to 27 wt$%, preferably 21 wt%,
calculated as the trioxide and based on total weight of
catalyst, and the Group VIII metal is nickel present in
an amount in the range of from 4 to 6 wt%, preferably 5
wt%, calculated as the oxide and based on total weight of
catalyst.

14. Process for the preparation of a catalyst
composition as claimed in claim 12 or claim 13, which
comprises optionally calcining a carrier as claimed in
any one of claims 1 to 5 and 11, and depositing at least
one hydrogenation metal selected from Group VIb and Group
VIII in the appropriate amount, wherein the deposition is
effected by an impregnation solution containing an
organic compound having at least two moieties selected

from carboxyl, carbonyl, and hydroxyl.
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tartaric acid, oxalic acid, nalonic acid and nalic
acid. 16. Catal yst conposition obtainable by the

wonrosassoas clainmed in claim14 or claim15. 1PCT/EP2005/050866

Hydr ocr acki ng process which conprises -contacting a
hydr ocar bonaceous feed with3® catal yst conposition as
clainmed in any one of clainms 12, 13 and 16 a-~fc

ei vated tenperature and pressure. 18. Use of a

cafal yst Qoo St Caa1nedctai fi M nl dnyhsieist Eheigmganic
12omAGurdidislGrasrgaegabhoed Hytkoedd ackmeiRlMS: acid,
CESHLPILE 1281 00,2348 K3l af e fol¥E Q5 WO, acia.
Catalyst composition obtainable by the process as
claimed in claim 14 or claim 15.
17. Hydrocracking process which comprises contacting a
hydrocarbonaceous feed with a catalyst composition as
claimed in any one of claims 12, 13 and 16 at elevated
temperature and pressure.
18. Use of a catalyst composition as claimed in any one
of claims 12, 13 and 16 as a combined hydrocxracking plus
desulphurisation catalyst for a hydrocarbonaceous

feedstock.



