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catal yst conposition conprising netal oxidic particles
conprising one or nore Goup VIIl nmetals and two or
nore Group VIB netals. The invention further rel ates
to a process for preparing the bul k catal yst
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commpaly, rgf@nres fogas mid hydrogrp qeafien iencate ISP nigh aetiviy of the

bulk Bﬁé%t%l’:&ﬁln@ itG Rl inventivih Ghe parigdiaies hilodsGpEurcation J&ivRy is implied
conpar ati ve exanpl es al so describe bul k catal yst

““'eWM§Fh@ @Y one group VIB netal and one or nore
group VIl netals (hereafter also referred to as

birretllic,ulkctal St.s The t |1 . bul k -
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comparative examples also describe bulk catalyst comprising only one group VIB metal and one

or more group VIl metals (hereafter also referred to as bimetallic bulk catalysts). The trimetallic
bulk catalysts have been reported to have a significantly higher catalytic activity than the
bimetallic bulk catalyst. The trimetallic bulk catalyst particles are prepared in a process in which
the metal compounds are combined in the presence of a protic liquid and wherein one or more
metal compounds remains at least partly in the solid state during the entire process. The
process wherein one of the metal compounds remains at least partly in the solid state and one
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the nmetal conpounds are conbined in the presence of a
protic liquid and wherein one or nore netal conpounds
WO avasss9@at | east partly in the solid state dup@TBP20b&010296

entire process. The process wherein one of the netal
conpounds renmains at least partly in the solid state
and one CONFI RVATI ON COPY WD 2007/ 048596
PCT/ EP2006/ 010296 2 ot her conpound in the solute

other ddoadpeund i dieceolated dtateds refeaed dbiad- thel solid-splutec prosessTHbe process

rqce reipn .t . .
whereﬁ@?r}ﬁ g°’r§8%p% ﬁﬁ’% %}eeﬁ\;gluﬁ '\f;lr R]eégés%?ﬁg c{gerelgl%ﬁ’\ elégssk l'paraly in the solid
state @trafeered o asthersplixtisdlid ppcesdie sol i d- soI id process. WO

00/ 41811 describes a trinetallic bul k hydroprocessing

catal ysts and a process for the manufacture thereof
WO oA 1i1sdesgribdsca sttireptalliofbtﬂjohwmpmge$m catalysts lﬁgdaa process for the
manu#%etﬂﬁge atlé)%}g?fgéommbm tb/? éf%?égl C%co gr&% rr‘ea%%% gés%{mé‘ group VI
metalacompeunt i in rsohutisn umfb atdeasjttanorgraumr\/élaurmtalaccenpdmﬁs in solution in a
reactih Hi3% o Belaf ZbEERILE, His pliBeSsls foBiSld Al PRSTatp process
The qoatpara;tise exarfiples alsp desqibleibbneialidk bulksicatalystss The trineetallic bulk catalysts

he

have% s% ﬂc%&ﬁl%éoﬁéf Eétglgﬁé ?@'gitﬂhg’ et?@%ftam %gl#( toc%r c{e33| ng

condi tions, different hydroprocessing feedstock or

: f f 0 I Nk, ct t i
ot 55 Bhoce b4 OPSRAERS! TBAC i BRALBIR etk dferen
hydropracessing |reapt¢rueqkulma¢ra| raitationsrpemyi feqire 2 rdlf&@“éc@qmswpn of the
0 ds"

tnmettahﬁ bhim:?t st \?\érﬁ&d&ﬂoﬂe{r‘rgefxé&ﬁ of t\ég;g:teaf pgéﬂugg%rg%}g%sﬁg]ﬁed from a
cherrmghpcpmtsqf VW abimstaliiggyuk @t@luﬁ cqmgosqﬁrt gamaprising two or more Group VIB

metafS! |9r§|¢_.f|r?|ﬁ¥éﬂﬁ)1 Yndi@rdﬁ‘f' dirf fo' proticd e QCBiﬁl@taihﬁaéhté’ryst Changes in the
i c cat al Changes in the r@o&
&

comppﬁéorueétheedf%d lb%aﬁaéahy%tca%%m r?dwayélhﬁasl' étrar'?'éfefil"yo changes in

compbélﬁ&? bﬂfh@%térﬂﬁ@n@mﬁgﬁﬁour@s éim@lH?Qﬁbﬁde@ﬁn ‘Prfe bﬂ&@ess condltlons Apart
tarting netal  conpounds and/ aor changes

from thehet thecHS! ams%acess Vhesmswiteaing TR Q'}?et%ﬂnP@P’ %H'"E cii?'d%te@wos'tlon

there"i@ @Onsidraie 'dB\Qn ftl FrRMBedREer Pereduetsn Rins KeébﬁgaiOYéS Feduced productlon
osition, here i|s con3|derable down tine

capa@'we HrtbRITOrS. de‘anﬁYﬁtch'QScff% opg ta %ne@&&@a'kmmtqomosﬂwn more
wast€BRR6dUCEd chmphrag tearsihgle\brRBudtivh trGi)ilgkdifg @her@enlionmental burden
another bul k catalyst conposition, nore waste is
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According to the invention there is provided a bulk catalyst composition comprising metal oxidic
particles comprising two or more Group VIB metals and one or more Group VIil metals, which
bulk catalyst composition comprises first metal oxidic particles comprising one or more first
Group VIl metals and one or more first Group VIB metals and separately prepared second
metal oxidic particles comprising one or more second Group VIII metals and one or more
second Group VIB metals, wherein the composition of Group VIB and Group VIII metals in the



does not have the di sadvant ages descri bed above.
According to the invention there is provided a bul k
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particles conprising two or nore Goup VIB netals and

one or nore Group VIII netalys, which bul k catal yst
conposition conprises first netal oxidic particles
conprising one or nore first Goup VIII nmetals and
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difrferent bulk catalyst conpositions. The first

bulk catalyst eemBPRFtIPBt al oxi dic particles are produced in
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runs all ow ng . an i h-qual ity of the
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necessi n rrequent do ne_.and .e
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advantage that the group VIB metals can be more easily recovered in recycling. It is very

partic

difficult to reclaim group VIB metals from spend catalyst and even more difficult to separate one
group VIB metal from the other. In the bulk catalyst composition one group VIB metal can be
separated from the other by separating the shaped bulk catalyst particles comprising the metals.

In the bulk catalyst composition and process for the preparation thereof according to the
invention, the first and second oxidic bulk particles are separately shaped to form a separate



shaped bul k catal yst different physical properties
such that they can be separated fromeach other on
wa w7hessde of said different physical propertiBSI/EP2006/010296

Di fferent physical properties can for exanple be

di fferent shape, size, densijy etc and physical

separation can be done using that difference for

exanpl e by sieving. The bul k catal yst conposition
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ouke 5t EoRBeR 06 bo§rB 48 BeT ER2000 b1o26. 4 first nd
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tri ic conposition. The first and second
bulk @ﬁi@ixﬁé@aﬁlsleﬁ catal yst particles are conbined in
relati ve anounts based on the envisaged application
of the catal yst,- preferably the nol ybdenumto
The kgl kst RrefeEably-qanaprises pRig ong @rRur YHEM metat, P&fﬁﬁaa'é!iftor\m?b'e metals

cobaft Sm@&‘ei Bﬁ‘ﬁ"éh Jbu? oﬁ%aﬁy ay EofpRSETBR Hdbiitiemal @robp QUPmM¥LP It is further

nmetals 1n the first_ and_second

prefeb'gqi |t<hat Q}ﬁ gpeygrtmggﬁrpgp YHI matals ip dheyfiret 4idi¢,metal parrt]lclgs %re the same

as lnﬁﬁeeée%Bﬁ@}n)étal bligic phfidles VI B and/or Group VIII netals in
the first shaped bul k catalyst particles are

different fromthe Goup VIB and/or Goup VIII netals

It is ;irsferré@ thab BeOAISE rREBPEEHIO phicieatahyiide Mayﬁdeﬁhﬁﬁas thé main Group VIB
rred t hat ghe GﬂﬁF'FVIB met Is in t

metaC3iiB8 L BaieLAS PRLHES CPOETRS LIGREN & DRI GipymyE metal. i
is mdst Qmﬁéldahél&h@b?ouwmhﬁetéﬁﬁ ®oth thBApstand bd&dﬁdOﬁétall axidic particles is

the sgrﬁurtl C{gzﬂ%lw;rl?l?el Ex[l;f: a?t cje% (%{Eﬂﬂgle{/ﬁoﬁg%wltg% 8’f' |c%u,k catalyst is
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unoi,A et bR SR P Fpiiovisbed e 7 timBlaie glabet i that
comphsesliess tahalo ricle B4 (rélativesto ehd tokal amaent of Group VIB metals) but preferably
has substantially only one Group VIB metal. The term “substantially only” implies that the
catalyst most preferably has no other, but may have an insubstantial amount of another Group
VIB or group Vil metal, preferably less than 5, more preferably less than 3 and most preferably
less than 1 mole % (relative to the total of the group VIB or group VIII metals). Most preferably
the first and/or second metal oxidic particles are substantially bimetallic NiMo and/or NiW oxidic

particles respectively. In an alternative embodiment, the first metal oxidic particles comprise 2 or



as in the second netal oxidic particles. It is
preferred that the first netal oxidic particles
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condtiBss. than 9% even nore preferably less than 7% and
nost preferably below 5% (nole %relative to the
total of the G oup VIB netals) of an additional other

The ﬁ@f Qﬁd sécrbhd %Eﬁé&&ll@'&at@ly@é%pﬁsnﬁ@%ﬂt andl%"eecfarﬁf ﬁh@{ay oxndnc particles
Ni obi um t hou is’less preferred, %ecat

can heeRreRasnd iy FiRwS GeranoNRYE doBsribe e et ko helipvepigh alo relates o
a prdEB§§ fdr"RE prétratRASIH BERtcaflyst Bembbgltlﬁ)ncaéo’éfdf@ to the |nvent|on said
nposi tion according to the invent he
Procass SORMNIERY Hrevnd fshari secod shaned %W%%%W@Ffem oné B both of the
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can be_ advant a%agusl%‘ used Iﬁfrocess fo

dhe cdraPyEA LS GomPIEe OTR SLGPIF P CRde comprising
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in viewof diffe
compound compnsmg one or more Group VIB metals, preferably molybdenum or
tungsten in the presence of a protic liquid,
i) reacting the first and second compounds to form metal oxidic bulk particles,
iii) shaping the metal oxidic bulk particles to shaped bulk catalyst particles,
followed by combining the first and second shaped bulk catalyst particles to form the bulk

catalyst composition.



requirenments. In particular, in the bulk catalyst
conposition the first oxidic bulk particles can be
wWEe@viodsgs at | east in part in the form of speneCT/ER}08€010296

or regenerated spent bul k catal yst and the second

metal oxidic particles is freshly prepared. Spent,

reject or regenerated spent bulk catalysts can be
upgraded to neet the requirenents for use in specific
hydrotreatment conditions. The first and second

In weW@P%gta (# Crﬁgl‘?‘lcé{t% ccae | g dotdisdd adiySeaRNd high yield it is

OoXI e prepar ed in varl ous
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dunn%{?w\éeéﬂwe%a&ioﬁo relates to a process for the
ation of a bulk catal yst conposi tion according

to the invention said process conprising: providing
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metsglested @T\éh%\srqupmf bisdeTaatesials, sPResfionah Pydrgeioppssing catalysts,
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shapi ng thé netal oxidic bulk particles to shaped bul k
cat%ﬂ%"t‘atﬁaﬂhe&%s foll owed by conbining the first

i) andg§ing eRdios therfsllylteating ah@l yst particles to formthe
bul k” catal yst conposition. WO 2007/ 048596

V) pCTSYiPH0S/ 010296 6 In view of obtaining a high
catal ytic activity of the obtained catalyst and a high
vieldit is referred that t first and sec nd tal .,
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descrﬁBéHi mghé BeoredHt, iif particalat inowO Jtre1Iosres® 00 1girepalchrage herewith
aped bul k catalyst particles may further

9
'"°°r%ﬁtﬁa PYESTBRACYr nore of the fol | owing process steps:
i) conpositing of the nmetal oxidic particles with O to

AIthoG&b\éwp(yqoﬁ?ft ﬁ%ﬁrlwggﬁ%erl‘i‘elr Itaiﬁ\sﬁesﬁ?r?‘t@ﬁgha?qhé rté)rﬂnpc-grature during heat
treatrhyrdrdmh@belksctau]yst abmbyeailcm, in paitidilar theometak bxidic garticles in the bulk
catalgﬁ &?@ngslyotgais( S%gw e?r}rygrqlr;ér ' neg%g,s ﬁﬁ%\e{o ért‘%aSéPJEbétFUc{‘&e occurs.
This applies to any and all heat treatment steps in the production process of the bulk catalyst.
The skilled man can determine the maximum heat treatment temperature for a given catalyst
composition. This applies in particular also to heat treatment of shaped bulk catalyst particles
after compositing and shaping. Preferably, the bulk catalyst is heat treated below 450 °C, more
preferably below 400°C, even more preferably below 375°C and most preferably below 350°C.

The shaped bulk catalyst particles comprise at least 60 wt% of metal oxidic particles (wt%
calculated on the basis of metal oxides relative to the total weight of the bulk catalyst) as
distinguished from supported catalysts that have metal oxides deposited on a support material
in amounts significantly less than 60 wt%. In view of obtaining high catalytic activity it is
preferred that the bulk catalyst according to the invention comprises at least 70 wt%, more



i) spray-drying, (flash) drying, mlling, kneading,
slurry-mxing, dry or wet m xing, or conbinations
wa bwreesd i 1) drying and/ or thermally treati ngPCERER006/010296
iv) sulphiding. Details of the process steps for the
preparation of the first and7second netal oxidic
particles are described in the prior art, in
particular in W 00/41810 or WD 00/41811, which are
preferablycatileast 76 md%: peeramete rpferalfleatcinast. 80V h andymost preferably at least
o S ! ot :
85 WM Qﬁéetrggtaﬁ?lgspﬂﬁ ngs‘lﬁggiehﬁlmn a? r;gn:%cﬁmr%dn !Be toEé‘ orfifre materials
selecadt pthe @seypost binder, materiglsr cprv@ntienal Hwdipptogessing gatelysts, acidic
{ I
prom@t@Fs érﬂer&%tcilkju‘r?be %g%nﬁ gﬁ gpﬁegﬁ&{ugeéjﬁ@& it 'isoPrefe'rr%d k! cBHiposite the
metalswds@pem@le%wu ibinder mgtesiabigpmipeayetthe sigle cauriingl strengthitof the shaped
particdds€at ment steps in the production process of the bul k
catalyst. The skilled man can determ ne the maxi num
heat treatnment tenperature for a given catalyst
PrefefdMj A6 M- oxldié paritles! £& éhﬁpé’dirb?'é%%ébn ablfﬁﬁgto? d%ﬁéﬂslng to form

treatnent of shaped bul k catalyst particles
shapech hylls Satalyst paeles Haphis shaping fRseeess yhe petal tsmdk: %aé@la?rt_\,r@rﬂcles are

prefeia% lynesthpéditadt @ith Relbded SR &n Mr%tlv@reﬁﬁ&fdﬂﬁédf Ret@Wbulk catalyst
6’ even nore preferabl bel ow 375C and

compsggqré@%[q;r\g)tgtlaﬁ\mggu@n therfiat angégs sgeangy qbae%g gqlllygqtalyst particles can

be aBgoiefdtEsd d?rogiﬁ’éﬂeae b?t? t (@iFécM O/Qfﬂécr frat ?éacﬁé’d détép or after an
particles (w% on the basis of

agg'°83ﬁf o8 step) r ?fQ'@bEYJd!Or‘f@dtWt %\?V'%TOg%PaG?thﬁE'CELﬁW@ distribution. In yet

anotr@waaér)ﬁﬁﬁ\)e ambodimeht thaUrsthart fsé&umsmea thetk 6RAItYSdricles can be
hat have netal oxjdes de’:1 posited on X/\F‘ﬂ ort materi al

shapg Bl ARTEN A9, GRICTELENER § HTEEs apm 2RLasgINAcTwee by P {0 a narrow

particRPéi2d istiButiing IThé afciinyl tor €prag dridd bMIklcbtalI)iét cdsdsftioh @fbically has very
that the bulk ca éﬂ&;@é accor di i nventi

smallcmq Size and ¢an, W &, Slyrpr E?qm?%@?rptoargg% ?’Re invention also
relateS@d /ttiePd € 6f Bik0zculaf elﬁ’fb%fiﬁrie’:tblir%/a 3lurlyerdatotréatmnt/proze&dand to the
stuy] BiEoBros g0t b HTOEAY LPopRoEk Sk PrOHeES amalHT Gogacting the
feedsmk%thvbty%dgan nbmgqmesembe Idibé&afmleéllyaéf&cti\&edllrﬁ@lrﬁ df fhedutk catalyst
er e convent j.ona .

compRBfiord JPisTbSY ARFeC el yHELE sBaraon EPihe: whergip the bulk catalyst
compositierkispgeseahip tieefetdstodkrasshslpreyd bul k catal yst it is

preferred to conposite the netal oxidic particles

with binder material to inprove the side crushing
The fisdtrand getbrmlfshabed lsdﬂhpadlystparé pefeesbly E’asrab:aediby plendihgthe particles to

a hongt?qeﬁ Jg R&urg% ﬁ-l‘?ge Weve g gs %%o gri %%%9 tcj)o Xone‘lél &tk % and second shaped
bulk catalyst |n at least two consecutive layers wherein the layers have a different relative
amount of the first and second shaped bulk catalysts or in one layer having in a direction
perpendicular to the layer a composition gradient along which the relative amount of the first
and second shaped bulk catalysts gradually changes.

The invention further relates to the bulk catalyst or sulphided bulk catalyst composition
according to the invention, wherein said catalyst composition comprises at least 50, preferably
more than 60, 65 or even 70% (mole % relative to the total of Group VIB metals) of tungsten to
its use as hydrodesulphurisation catalyst in hydroprocessing of a hydrocarbon feedstock and to



shaped bul k catal yst particles. In this shaping
process the netal oxidic catalyst particles are
wpemiessapd y conposited with a binder. In an al REr/REA0D6/€10296

enbodi ment in the bulk catal yst conposition according

to the invention the first agd/or second shaped bul k

catal yst particles can be aggl onerated or shaped by
grinding (directly after the reaction step or after an

a hydmbmeihgto'rdmmstmm sgid ehtalysttompositibnvibwabiousd that agjd ttungsten rich

iy EPARGE) T R BB BEbh Rl S A Somposon
used latlhigheapresyure abave 20) prefecatly bere taapi aby eypn ayore preferably more

than %ﬁ? %Eomg pgclg}g@lbg{ gm? %q%a"’hngdr p%r\?v{t \Ag%ﬁ’?l.?r&[ fhg{‘tﬂg Ia}étlwty of this catalyst

is highersdt highet pressur&she ground or spray dried buI k cat al yst
conposition typically has very small particle size
and can be used in a slurry hydrotreatnent process.

AlterriEitieely, rthe imventionaklates to thessheped bulk hatalysteor stilphided bulk catalyst wherein

said gaa{%l&étc%n?nag{'gp ?elﬁgp%,l ﬁr@fe?ah?}bﬁ"r ore/ t}{%déd)t%e@rt ?@Ht 70% molybdenum

roprocessing
(molenYdretatiae o rthe todal saf dBrieup VIR npe’tde)es@d toitp b ian g hydrodenitrogenation

catal%? &rb Féé%ﬁwgaéfef%?&r%%ﬁ? %dg%@k A tdcR Jnae(? Hydroprocessmg

I Ca ctive anpunt o

procdsalusnruasasd ystalyStmrpwitlohoh m@un%é@taﬁa&/@omwm rich catalyst is
ditions, wherein the bulk
pamcg‘gathgl%i\)teqn@g&}‘g&s@tﬁgn% present in the feedstock as a
slurry. The first and second shaped bul k catal ysts are

The |ﬂ5§rtlgﬁ %@oyre%%gbﬂorhegulm ded &Wé'egﬁlytsh@o sitioh ! BhphiSing % bulk catalyst

neous m xt It is al'so envisaged t
commuﬂm @8 deReribed r@pveamat @e@ é’ﬁﬁ" SHippidad aDdItR thentisl 9fs,the| hulk catalyst

compﬁgmbﬁao?t SLP déooﬁﬁlﬁcfgtélyﬁ é@ﬁﬁd’sﬁloﬂhﬁr ﬁ)}d?oﬂrb&sglﬁﬁeéfsa hydrocarbon
ave a di

I fTerent ative amount of the first
feedsteakompsiniag sylpbul RNd Rikragsys eentajping Pregmic PW“H%VT%‘“YW““ also

relaté% Q' ﬁﬁ?&dr&‘éssnﬁ& raoﬁfﬂ%éé%cﬁr fek@stbéieny %)’;ﬁbcésc&m&hblc@ﬁtactmg the

di'ent al ong”which the relative anopun

f
\@té\:'aﬁiaog@napénf pesgncef A gﬁéq'@cg\lya%r[?grweyarewgn @égwe bulk catalyst
comp-EQFBoh %@gﬁ@@ng tHet ih@éntfoﬁ' GRP dataljtidecdivbisiohatatditiohs. OF urther, the

| phi | k ca onmposi tion accor di
inverfiaR deletes {0 s o b@éﬁtallfcﬂtcgtevgﬁg%mbelr ?'dnag%lf?awnsg?md bulk
catalgtit baﬁﬁélés 39, ther sdilercaldipst dBipsitibANinGthe PReparatiely tRerédfoor in the
(mole %relative to the total of Goup VIB netals) of

hydrapiiefessiag PEogess 3ol e ¥ B sul phuri sation catal yst

i n hydroprocessing of a hydrocarbon feedstock and to

The .mnaemmaﬁeﬂfaz{r&ea Q?ﬁ{e%&%%ﬁes ShdecofaFAie ewm«\errh& described

process using said catalyst conposition. It was found
below.hat said tungsten rich catalyst is particularly
active in hydrodesul phurisation. Preferably, this

catal yst conposjtion is ed at higher pressure above
C°m26'at'HF§P‘BF%\'BP9tW1e Nc"HQW%% and even nore preferably

115.27§ 6EMoO3 (0.8 mole Mo, ex. Aldrich) and 200 g of tungstic acid H2WO4 (0.8 mole W, ex.
Aldrich) were slurried in 6400 ml of water (suspension A) and heated to 90°C. 282.4 g of nickel
hydroxycarbonate 2NiCO3*3Ni(OH)2*4 H20 (2.4 mole of Ni, ex. Aldrich) were suspended in
1600 ml of water and heated to 90°C (suspension B). The nickel hydroxycarbonate used in this
and the other examples had a B. E. T. surface area of 239 m?/g. Suspension B was added to

suspension A in 10 minutes, and the resulting mixture was maintained at 80°C for a period of 16



than 50 bar and nost preferably nore than 60 bar. It

was found that the activity of this catalyst is
whemhesssed hi gher pressures. Alternatively, thBCT/EP2006/010296

invention relates to the shaped bul k catal yst or

sul phi ded bul k catal yst whergin said catalyst

conprises at |east 50, preferably nore than 60, 65 or

even 70% nol ybdenum (nole % relative to the total of

hoursQoGéfﬁugHi) Withedontisjous dming. At the whd dfshigtime, the suspensmn was filtered.
The )ﬁ%)/ %%eozo(g?% on g@glg%/ %%Iegml}Yq?%% ra %ee‘cfécil gnponer%s having
been bardﬁéﬁt@q Qﬂﬁéﬁi bXifes) PTHCaRainesHilteg cake wasowétarhiysd with 2.5 wt% of a binder
(baseggﬂmgqgé Ig%’tgf)@éigbtgqfr@é &;tglflggcc}%ﬁs\@aj ﬂ'hgnl grdceorl]\ltjen} o’f ﬁ'aré mixture was
adjusfé)dldlﬁ Gt%ﬂ ':jd gblelﬁrmtéxtmdabT@ mix, Ané the mixtaé sas. sebseqaenttyeexiruded. The
su i de 0Si t.i c
resuig Bl e ogtl 2R 1k T8 6 R RR DU B R A 3 B o
sul phided and to the use of the bul k catal yst
C Siti o I bul cat al
The GRS a5 SURTes 7S e Sarata Bon i T et fhsaure O
described pelow ém!othél tbrvecsion resuitsaire surgmarigganin Fablel3pounds. The
invention also relates to hydroprocessing a

comiHSis B tob i Rl Bl R 53R BRI

A catglzlﬁslﬁé‘scﬁe@éred bg &Ieahyﬁﬂlg:{:?ﬂodryeadéodrem_ﬁdesmf @nt)umt/!BJénd Geoup VIII metal
comily LR s SRR R BEEGPENER O Bkl BV 15200
MoO4 m\&l;ngblemn% rexl Atdﬂsh)tall\mlldgse gu:f@di@f(z.bi;lncﬁé i, leixcAldrich). The wet oxide mix
wes BT 4380% 8 Bl S o o UM e oppontor

The rhétel gxidippartitiesowerefextraded, dried, nalt:!ned ahg/slmlmjded:asﬁwbgequenﬂy tested
e ESESE T B By B0 ol AN bt e

sumneatised inTBatles3.descri bed bel ow. Con'par ative Experi nent 1
(A: N MWR3) 115. 2 g of Mb03 (0.8 nole M, ex.

Al d and ti cid W™ (0.8 mole W
Comgy_a[lv% ‘frlfm"?t\%e(n;% %".9518‘3 caﬁe 400 m of \(Nat er
A filte stispwasprepardy aalddsdnbad adCt cex@ém?.tha:t 88ly #ng CodumVIBkaétal component
hydr ox rbonat 3 * . ,
ves (R UL TRR RSO £ Rt o 0 mana ar
282. 4ag| of hremlmydmymr(am@pﬂemleow) Bhhe yield wascdbolt 99%. The metal oxidic
r a S t
particlik &S ERRIRN7 Hed Pfined b Syl . SUEARHUSKTTELIE], using the
procedare fachd dlieseb test prysedige 61 desicribetitbaiow uﬁf@stestam@plusme summarised in

Tablg$sulti ng m xture was maintained at 90C for a period
ol 16 WO 2007/ 048596 PCT/ EP2006/ 010296 9

Comparative Experiment 4 (C4: Ni1.5Mo1 R3 cake)

A filter cake was prepared as described in Comparative Experiment 1 (C1), except that only one
Group VIB metal component was applied: a catalyst was prepared using 230.4 g of
molybdenum trioxide (1.6 mole Mo, ex. Aldrich) and 282.4 g of nickel hydroxycarbonate (2.4
mole Ni). The yield was about 85 %. The metal oxidic particles were extruded, dried, calcined
and sulphided and subsequently tested using the procedure from Diesel test procedure D1

described below. The test results are summarised in Table 3.



hours (overnight) with continuous stirring. At the end
of this tinme, the suspension was filtered. The yield
wor®7akssye 98 % (based on the cal cul at ed wei gheCDEPENNG/010296

net al conponents having been converted to their
oxi des). The obtained filtengcake was wet-m xed with
2.5 wt% of a binder (based on the total weight of the
catal yst conposition). The water content of the

Examples (ES Nid.SW1atiNi1siMall extruadade mix B3chtalystslan ext rudabl e

The hﬁ&iﬁﬁqeﬁgcagaasﬁn are&érigg C{\NE§HV %@g@%ﬁ ltﬁ’e lgﬁﬁB Qﬁjfpgd cgg‘f‘yst prepared

in Ct( & Prepagdty samédcbulkl catalysht paBtide ®léndr cdmpasition. Thaeamount of the

respe v&.ﬁaéslt é%?v% é@?aﬁé ggg '?Qn Bﬁesltl ggé\/lé)fﬂlog\lggsdl;@ b 8??3‘{6 E 5t00.5in

the fircad pamclelbbendr(emaumtscoaeepcs\dmgao i34t6 9 Gdrym)aotaNl-W cake (C3) and 256
nm e e f

g Ni @ﬁa §§3a (Y bFQ(?D yé%ﬁ&gg\e Strh(égzobt%}h%d EEWQP&M@@ c%ﬁ@t paftitle blend

compumnmwaes|u|pmdetbandafestadoamg\mepmadmér@m Niepel tﬁstpmcedure D1. The

test r%%@@?%s gstulcﬁ'imae?'lsgél lr?l'l'}éﬁl l%\?é(amp?@%‘f?%&@ir@g ? oggosed to the

teachingl of tndacntedmnovaarurthaiht)ls aplchergssagy ibfa Nrr@a("z: cﬁtakﬁt to hgve both Group
VIB afi tta%?ﬂb QED mg gsent Cf@g’th%? {e?f'irié ottha cﬁbﬁ(gfqhe\!"b&hpc?unés to the metal
oxidicc partitips t Motsopers me bve grPie WISt @rataafwﬂ@nr@t sm |ne¢d,=é° Reria the same
ca’tal)}?‘ﬁ(t AR ’M?% ﬁﬁipnﬁlf kNGak %@Hmﬁé{l’é?&l ‘ihaé?l' tﬁé‘ bulk catalyst composition

ubsequent usi ng procedure from D esel
accondanstto medowm@ hesi any @mmm ab‘t@{lfmothvh @y@feé?sw@gmﬁt’f@n (HDS) as in

in Tabl e 3. Conparative experinment 3
hydro?l%@:tro%l % g\/\!l@;g)'cake) A filter cake was prepared as
described in Cl, except that only one G oup VIB netal
Dies&i® 88&dur used a catal yst was prepared using 400
cid (1.6 nole W ex. Aldrich) and
The cagalysis wetst tepted P dRyaflewyuaHiaTRacte’. Each %‘t% tilge) contgined 10 ml of

catalysk ‘?rlug%d"gﬁh %H%ﬁalgﬁr@un—{%ﬁ SIS paticley izl Csan&ﬂlf:ﬁéd? b&wed® IFers of SiC

extru , dried, calcined and sul phid S
partcisn GEfare peing ‘esisd dof GPNEIS Wee RPSURIARCCVR gyl Bhase presuiphicing
usmgt ﬁ%tfe@c! G@Qﬁﬂ%@ iP¥asle sic WHRdOh&REbéak spike Wmﬁlmelﬁyldhtmf de to a total
sunmari sed in arat ve Ex

o S SR et PRl e SRS P Beatn s

d.ese%’éef,tba@ﬁbwﬁg tR© Propedies ¥hovirkpelabieent 1 (O ), except
that only one G oup VIB netal conponent was applied:

a catal yst was prepared using 230.4 g of nolybdenum

trioxide (1.6 nole My, ex. Aéldrlch) and 282.4 g of

ni ckel hydroxycarbonate (2 le Ni). The yield was

about 85 _)@_T_h_e_n;etal oxi-die art-el-es—were ""*"'Jded,
Gas Qi FEED

dried, calcined —and_sulphi deg andg—suhse -,Dn;fpg;.,x est ed
using th ESHFWHB?QW@"{Z’W Diesel t 1 1

Nitrogen content (ppmwt)

Mono aromatics (%wt) 16.5

Di-aromatics (%wt) 10.8

Di+-aromatics (%wt) 0.8

Total aromatics (%wt) 28.1

Simulated Distillation ASTM-D 86

Initial Boiling Point 184

5% Volume ("C) 218.6

10% Volume ('C) 231.1




descri bed bel ow. The test results are sunmarised in

Tabl e 3. WD 2007/ 048596 PCT/ EP2006/ 010296 10 Exanpl e
W®200E04850 | . 5WL + Nil . 5Mbl extrudate m x R3 CROCEHER®I&E)10296

The Ni - W shaped catal yst prepared in C3 was bl ended

wth the Ni-M shaped catal y§t prepared in C4 to

prepare a shaped bul k catal yst particle blend

conmposition. The anobunt of the respective catalysts

was adj ubped Vetunie('Optain the Nl fo M 250.9V ol el ratio

of 1.5 tp3@®% ¥Volumd(’'®) In the final part2ed8& bl end

(anmount ca0%empeElr0g to 341.6 g (dry 2w of N -W

cake (C3)5eRWokkfe (Q) Nl -Mb cake ([dry bazss.g C4)).| The

t hus obt agagW/oRisded) bul K catal ysf part2gg € blen

conmposi t | Pow,Wakunfe @1 ded and fesfed us3gyy fhe

procedur Egi%UAIAEEE) t st procedpre Dlga4The test

resul ts B, /HWE (EF0 1Th Tabl e 3| EXamyss ES

surpri si [Tgidg (CPS_Opposed To[The 3ggeehi Ng of the

cited pripmnafBdiing PHHt (\G), | 5 1Ot NECessagpagn a

trinetal T catatyst to ttave bothr Goup  viBand the
group VII1 netal present together during the reaction
The cafalyistsevere tgsteshersier thettwe canditians sbawrlincTaplg 2.i cl es.
Moreover, the two group ViIgygesals do not even need to
be in the sane catal yst p‘a‘rﬁr‘%‘:le More surprisingly

it was demonstratedt ISRigHd C&‘ﬂﬁtﬂi YStC o3It i on
accordiing to the invep Pres{lbﬁlagﬁéam even nhl %er actifvity

bot h in-rié%b%éléoyhu 3 tTom < 0 as 1

hydr odg redsHREBEH T O N D ESEhQ test 120 euur e 1D1
The Cat_@Z%.’tBo ra%,(ﬁl/lic ’26& —m—a— 360_' Fow 3 utar
react of ) eact ot BLOUC conta 25d 16 “rj SJI

cat al yErt—'I-rmedlwi th—af—egtat—amouft—of—SrCpartitctes

and sandw ched between | ayers of SiC particles.
Bef ore being tested the catal ysts were presul phi ded _
The drésel hydqoprdcqshiag daesp ressits arieigiengn Table Sgvhenein Ry#dand RWA are relative

volurrbe g%gd r@ | de p’lt a&f’vhf hregagcgpagnba%% l%‘?\d h\é’iotgagg .cetalyst amount

dJah rOSAtant
Ioadedtln%le Téactqr HON pmwmﬂeoﬁmg&r}aﬁoe apdriiD$ hie hydredesaiphurisation. CBD

meantshc?on@é? et Elﬁlﬁ . r@tyogf_ltﬁ%lcgfai%§?|_|R1{)Fﬁ%%%{e‘%&%@g{%widt f&8ction process
wheréiEEb)SIbZeKrst S ssicand metal eoropquyle prejatiepst partly sejididluring the reaction.
The §i85H188Lt (rBOsAte DFCwAD PErféHRERISiG twio’ Yirbrehb tehperature and pressure

conditions 1 and 2. The postfix 1 or 2 (as for example in RWA1 and RWA2) refer to the test

condition 1 and 2 respectively. The RWA/RVA values of the reference catalyst C1 in diesel test
procedure D1 (C1 in Table 3) were defined as 100. All other RWA/RVA values are calculated
relative to this reference catalyst.



D -aromatics (%) 10.8 Di+-aromatics (%) 0.8
Total aromatics (%v) 28.1 Sinulated Distillation

WOSDMB386 | nitial Boiling Point 184
10% Vol ume C 231.1 WD 2007/ 048596 PCT/ EP2006/ 010296

5% Vol uneCTZER2D86/@10296

11 20% Vol une C 250.9 30% Yel ume C 264.8 40% Vol une
C 276.4 50% Volune C 286.8 60% Volunme C 298.1 70%
Vol ume CC 309.7 80% Volunme C 324.7 90% Vol une C

345.3 95% Vol une C 360.3 Fi nal

The catal ysts were tested under the two conditions
Tabl e 2 Presul phiding Condition
TablerRésmltscuﬁaétlwtﬂ.te'ﬁts’rper at_ure (OC) 315 320 340 Pr essure

shown in Table 2.

Boi |l ing Point C 373.8

/Inar\ 20 40 20 a HEP~ N A | 20012 LLIch /
samplg — q;fmpowio_éuo"‘l’ ,;"f'rh Uraq‘éég %‘ﬁq:,ur'n RWA":‘*ERW:U\:; R’WAL' RWA

rekults are given ip Tabl L8N E?E*qgr / @ A DMDE} HDN2
C1_ref Mifl 5WR0.5BP ne ackR%ity| Bhd rel h190e ydPhht [ 100 100
C2  ac| Nip5Mg0.5WaSade i vietonix haBdd on [ He tot|&F catpbdyst 30

annirgm oxides
' C3 Ni1.5W1 | R3 D1 139 92 106 87
C4 Ni1.5Mo1 R3 D1 59 82 169 104
E1 Particle mix R3 D1 132 87 133 97

Ni1.5W1+Ni1.5Mo1




| oaded in the reactor. HDN i s hydrodeni trogenati on and
HDS i s hydrodesui phuri sation. CBD neans conpacted
whedok/oebspsi ty of the catal yst. R3 indicates theCT/EP2006/010296
solid-solid reaction process wherein both the first
and second netal conpounds gge at |east partly solid
during the reaction. The diesel test procedure D1 was
performed using two different tenperature and pressure
conditions 1 and 2. The postfix 1 or 2 (as for exanple
CLAI.g RWAL and RWA2) refer to the test condition 1 and 2
M spectively. The RWN RVA val ues of the reference
catalyst Cl in diesel test procedure D1 (C in Table

as 100 ALl ot
1. ARk Rl frnpEaf ol Pting et pRE AdHiles Aty SnGpfmore Group
meé@éaﬂ% 6GhoreR2006 VIBLOREE, whizh blikidataly3t cd‘mmsitlos comprises

) AFet Al & RaRAER! BrbAIRERhE R d 368 Wrab Wi RIS one or

Nindoré M0 Goaup. \BBREetald 100 100 100 100 C2

oS Y, B i Bl ol It LT socon

82';‘-rdz6;9VllMetaEl anf@aonei arl neorgisecorRRGDLP MB ngstalg, 3gheggin the composition

Nk Vel o S MR SHE R 2000 307 R s v
nelifigrerdxi di ¢ particles conprising one or nore G oup
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2. orﬁeq{ulﬂ'@'tﬁys? C6MPGLitianURording t9®fafh §; wiktehhd first$nd second shaped

bulk catalysts are combmed to form a bulk catalyst blend composition.

3. The bulk catalyst composition according to claim 1 or 2, wherein the first and/or second
shaped bulk catalyst particles have been shaped by extrusion, pilling or pelletising.

4, The bulk catalyst composition according to claim 1 or 2, wherein the first and/or second
shaped bulk catalysts have been shaped by spray drying or by grinding, preferably followed by
sieving to a narrow particle size distribution.

5. The bulk catalyst composition according to claim 1 - 2, wherein the one or more first
Group VIB metals and/or the one or more first Group VI metals in the first metal oxidic particles
are different from the one or more second Group VIB metals and/or one or more second Group
VIl metals in the second metal oxidic particles.

6. The bulk catalyst composition according to claim 1 - 5, wherein the Group VIB metals in
the first metal oxidic particles are different from the Group VIB metals in the second metal oxidic
particles.
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13.  The bulk catalyst composition according to claim 1 - 12, wherein the first and second
shaped bulk catalyst particles are combined in such relative amounts that the molybdenum to
tungsten mole ratio in the bulk catalyst composition is between 1:9 and 9:1.

14.  The bulk catalyst composition according to claim 1 - 13, wherein the first and second
shaped bulk catalyst particles are both freshly prepared.
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20. A process for the hydroprocessing a hydrocarbon feedstock comprising contacting the
feedstock with hydrogen in the presence of a catalytically effective amount of the bulk catalyst

composition according to anyone of claims 1 — 15 under catalytic conversion conditions.

21.  The hydroprocessing process according to claim 20, wherein a bulk catalyst composition
according to claims 4 — 15 is present in the feedstock as a slurry.
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