I A bulk catal yst conmposition and a process for
preparing the bul k catal yst conposition The invention
relates to a bul k catal yst conposition conprising
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VIIl nmetals and two or nore Group VIB netals. The
invention further relates t,0 a process for preparing
the bul k catal yst conpositi dn and to a hydr opr ocessi ng
process using the bulk catalyst conposition. Wth a
A bl |c5ta9§!tcéilnjé§§moh Snd'B BRicest fErajréayiAd the BUIR Eitaliyst¢omboditieast
— b0 Wi% of netal oxidic particles (w% cal cul ated on
the basis of nmetal oxides relative to the total weight
Thebihivénbien felatds ta abalk gatalystasmpakitiohicomprisingaaetél oxidic paiges cargprising
Aoneccﬁl'tn"i‘org ?‘oﬁgt\}ﬂ?&re R\ %d% &Jm&é b‘#&% %ﬁilé ¢he ﬁoelﬂion Lurther relates

amount' s si Icantly less
to aamoo;qs%or pieparing|the !wt %ﬁfi}l@t cmmpryandéo ?ﬁv@fﬁlé’%%??m glocess using
the%hﬂgggyst%ﬁ,bbé&loﬁs for exanpl e produced by extrusion
a conposition conprising the netal oxidic
partl cles and 0 - 40 wt % of additional material, in
with aibuik eetaipst ismbanm deatalysttcompaging R rasthfl wi%od meta) oxidic particles (W%
cal%cf gl ke BRYE o@m%tﬁ{ X)?&Hsgflélaﬁ\fet {oVink YotbNweight of the bulk catalyst) as

ocessin dropr ocessi ng
distingdisad feam mmprteq wtquﬂssthetdﬁaygmetaé ﬁ{g@ﬁﬁﬁgggg@d gma support material

in AMARRSSEFichrilly 18481 thdh 60 de%@oaatémdsmy isSif thee tbrvi of Ishaped
hydr ogen at eI e%/Hacﬁg eratyre and .el evat ed

paqul%sS §‘Ur @(an'pﬁcpra ggrég §§8Wp8§t'%y%°m§'8'ﬂ% the metal oxidic
par’ﬁoléb” And oS- L0 of aadmcmat matbryallrio particular adpindert iaterial. The bulk catalysts

denet al |. mati zati on,
ge']%yg?vseoarﬁeeﬂ l}éﬂz&éb&% R@déﬁr%%gaﬁ ng, hydrocracking, and
hydr ocracki ng under m | d pressure conditions, which is

Th%“ﬁ%c%‘%p{rﬁeﬁénﬁf o ﬁﬁircﬁr%a{rﬂén@ iRY$ 6ritae léhétﬁnpab&"seﬂlf processes in

whighy aaypeqeatbep a?qg ﬁgreﬁge(? H’ég Cq;{grgﬂ?r%/ ah eleyaRedp mqe%Trs ang elevated
prebsifis, odeflidipgur pbotdses asuchvi tay | bydrogehatied, umidesiesulphurization,

hyd‘g%c{] ﬁ{trygﬁsngggggr ﬁy%oeu%mg%g(% %Qroggaz&ﬁtgﬁtfos o bM}dl‘olsomenzatlon

IS ng nmprisin
hydredewexing, rhydescrgeidng, apd @M@pwcbnmﬁad% ralldopresgyFe %&955 ich is

cor?/rhb% Fggérlélhgo 6 ﬁﬁl@ ?gcirgéracgénéoHéégﬁrrﬂféntr@feﬁﬁg to a high activity of the
oul PR AFRSTINSKIBRHTTVEET, PR eE S BirofuPhueatog sctiy s mpid

unlésyadnaike mdicats@inpl es al so descri be bul k cat al yst
conprising only one group VIB netal and one or nore
group VIl netals (hereafter also referred to as

W 00/ 1810| describes la ik eatglyst spmprising bulk petalyst| Ragticles gopaprising two or

mo aﬁh%{ tr#ﬁ@éi? 2§ DRe ' RASIE onOVhaM@taB (hbreandri fistnieferred to as

t t ty [ | kK
sty Pk oomEls) InmBREFHArLBKRIROD BRI LITgS EP e coalghts. The
corfpRAve e&abmmvesaawmm buR cataiystitombligingeriyedne googpdiB detal and one
or '{Rﬂ"@rgé?liwlﬂ @egksn( e? ﬁgﬁ?qgr?edqg af b e?a?lic%ulk'cgfé ggt f"ﬂe frimetallic

bullp axatalygtsi rave Hees (Iépomteé ttathavel @r $nmgfqanﬂy kigher raatabftip astivity than the
blm-&befhc 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



process wherein one of the netal conpounds remains at
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nmetal oxidic particles conprising one or nore second
Goup Vill netals and one or nore second Goup VIB
netal s, wherein the conposition of Goup VIB and G oup
VIII netals inthe 3 first and second netal oxidic
particles are different, wherein the first and second
oxidic bulk particles are aeparately shaped to
separate first and second shaped bul k catal yst
particles, which are conbined to formthe bulk
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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



separated fromthe other by separating the shaped bul k
catal yst particles conprising the netals. In the bulk
catal yst conposition and process for the preparation

t hereof according to the invention, the first and
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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.



one or nore Goup VIII netals, preferably Ni or Co,
and one of nore second conpound conprising one or
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foll owed by conmbining the first and second shaped bul k
catal yst particles to formthe bulk catalyst
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deseitiedl i SHe priomaASintpiadtioylai in WarQU4IB1Gor WER00ETEAN, whithiate herewith

. _partl é he bul k, catalyst conposition, is below
'"°‘f["?'%‘ﬁ§ \? féLﬂ%‘ectev\/nere transition to an inactive

structure occurs. This applies to any and all heat
Ahﬁoﬁ?r@%%% tréitﬁeﬁt ?srhoi té@se‘?\f’ é!dlt'(ﬁ leQJénﬁﬁl QB£ Yhe @mpeheturb Lduking heat

eape o sl SN RGPS e ™ Il o iy BRFICEE R the buk

catal@iRompdsition, is beiow farpemture whprrtransitibrato an mectlve strecigre occurs.
Thié ragp%g%ngnyqnd Sa'ﬂ ieglqregﬁ“éﬁt gt@{)?in%ﬁé pr%@ﬁétii)ﬁ breo%ess 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



after conpositing and shaping. Preferably, the bulk
catal yst is heat treated below 450 C, nore preferably
bel ow 400C, even nore preferably bel ow 375C and nost
preferably bel ow 350C. The shaped bul k cat al yst
particles conprise at least 60 wt% of netal oxidic
particles (wt% calcul ated gn the basis of netal
oxides relative to the total" weight of the bulk
catalyst) as distinguished fromsupported catal ysts

prefeiib%iy A3t TeW8, ewrs Ao plsioasly tae léaﬁtrBoamt%mﬁnﬁtbst Infﬁdfe?abhaht least

55 bl S TV PGPSR H R e, b ) Bl ot
selddteal frérh eheb giokp coatbaidy:s mamaisnrcmnv@npml thiydropracesaing atalysts, acidic
pro%ngg%r éa&‘nglnc% bnehts, Y sa%fag@f)@lk Z:ata%telt %r ﬁ‘%ﬁt‘eoafo éoﬁfb’é&lte the

even pref er | east wt % and
meat exidig amlg}esawm kingder matpsjakip wwevea!he&saedan@hﬁarstfwfbgf the shaped
partldiés. remaining 0 to 40 wt% can be one or nore materials
selected fromthe group of binder materials,
conventi onal hydroprocessing catal ysts, aci d| c
Preferabp tties enetah dxidic cpakticley ate)stnapedrttysextmﬁo&milﬂmiobwkﬁSing to form
shaﬁ%ﬁ gblx%gtally% ?‘nc@‘se{thigesﬂa%ﬁbr EBH&Q%& ‘?neu1 %xrdlepc"at%iyst partlcles are

ES Wt nl_‘.gr ove
preferaiply e@rumsitwg widh ra hidar- Jn %@'t%'ﬁ%tkyedem*mi’ﬂq lip ghe ‘blik catalyst

comploSiti6 &2biing td¥Re iFvERton ﬂ'?é' ﬂ?ét @ndlaf delcbridshapédEbuid vapAat farticles can

LD ey o 14, BechRedih, e
aggﬂvﬁhemlatibn GRipppreferabfyofolliwet ey sieviag tqnaefaeo\akvlashcle @lzp ciistribgtion. In yet
anqmﬁr Illt%n%ﬂ\;éde%bodmnﬁfhealirétegnﬁagéc?!ﬁd Eﬁ%@ﬁ“tﬁﬁ(n&tdl tbgr%cles can be

Ion accordin he i'nvention
shapéd:by spray drwnm/qpﬂowt withia Sindpraandiptignaliy follpwadk by sigving dp 8 arrow

parﬁc?é‘sz@&stﬁﬂﬂib@ e fr&Ad OF s;ﬁm Bk &Edlféﬂbdﬂ@oéﬂbﬁ §pitally has very

ter the reacti n st
smalh 35, et @PAERY O SRt Y DR R Bl SR Dl venton alo
relafsdl tb Itlﬁr-l eseScbf Atels darﬂtmarmmbbdxmentl in ayshirry fydottrieatment process and to the

slurB(ufn rocpa Fode s%ré%e gp g ?‘{y Pérb&d“%a&%&&t gy’igg; ca:%gé) @gmﬁrﬁﬁa%macﬂng the

es can
feeditackwith mwpseswaltmg/prﬂﬁqnne of @pﬁaétrca%%ﬁeswﬁ wm gf the bulk catalyst

co Elh&y‘@&cmédséb%% OSder Qat@lyf@édn%‘v‘snoﬁ ohdifdns, whetéin the bulk catalyst
I'stribution or spray dried bulk catal yst

w"lﬂ?ﬁ'ﬁ%'??ﬁé?f“ﬂ/‘ﬂ?@&%?‘? snal | particle size
and can be used in a slurry hydrotreatnent process.

Th T@gﬁngven d glﬂ%%é Bl c%tgbé% § S;frgfeltagﬁ cU@Sth& b} lnérﬁilng the particles to

I men rotreat ne
a hgmegesseusaniguteoHpwever i fs algoerizag P@@@é@f—‘ g ot aad second shaped

bulleQElg Gah e rbagﬁ%%d?@é'cu@% @y&.@; Qﬁﬁ% SHBydrs 'hﬁ\ﬂa a different relative
contact i n sto en in

amapi gbiheciigrand sespad S1apes vl oPRNSTS: ol hedaet hgYing fna direction
rﬁéﬁdi@ulﬁﬁto&h& fdyer & @OMPSHitioh @radibas abn{p atlica tiee/relativedamount of the first

cata ve n [ wherein the bul k
andcsgf;%no‘;/;iwfped%é:ﬁspcgga?ygggﬁa%?é\gﬁbé in the feedstock as a
slurry. The .first and second shaped bul k catal ysts are
TheP el fioR ludher ARl ¥ RlierdbiRgt bheupRddd GliRScatalyst 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



a honobgeneous m xture. However it is also envisaged to
conbi ne the first and second shaped bulk catalyst in
at | east two consecutive |ayers wherein the | ayers
have a different relative anount of the first and
second shaped bul k catal ysts or in one layer having in
a direction perpendicular %o the layer a conposition
gradi ent al ong which the rePative amount of the first
and second shaped bul k catal ysts gradual |y changes.

a hyEtﬁ%r#}c@%ﬁ? %r&%sé Ugnt@g‘éld ERAIL 8SmpdRitibRat Wad fsurtpthatlsyiitturisten rich

catal yst co OSItI r.di t,0
catalysy tsrRarshlariy AV i PecipdesBusssion. BfRgRRdY dh, ﬁar}g'&?%&g‘?gs'“” 's
useétat h@ﬁé‘rt préééurepdtﬁfl@ Ea.hlrgferamy rneoré ltieem 4 and Bvenr merecpief@@bly more

%, el | f
thart ﬁq] ta@ﬂ Mog prﬁf%gab[yggorggah %9?’8{1 g}s lﬁ@fﬁ T Ité%t?ﬂégﬁgnggs%f 1t catalyst
is higherlay tiigheyipeseges.ng of a hydr ocar bon f eedst ock and t o 8

a hydroprocessi ng process using said catalyst

conposition. It was found that said tungs
Altem;tr:glygte m\@nm relategtathe ﬁh%p ibylk cptﬁf)j'st or ngphlg d bullk catalyst wherein

sand’h’éiél?ﬁ LSt Seist 50). pr&ér@f:@ rmadoé Yhant 60, $5camtenery 0% molybdenum

(mo'[ﬁ, %t gfégt B e !rst%talt %e‘% {%{se/ gh@ ?ro;irﬂe ﬁs@??‘é%g%@den%ﬁggnahon
catdlysfin Sﬂrdimmceammb nfosmycpw@mnafseqsmb rf%eqswalh apd tqoamydrpprocessmg

pro%@g ufsﬁ’ia r%?ndt s{ BSm@dshibi| it Wa® ¥ounBitRat GRldahMidenirf rich catalyst is

pressures. Alternatively, the
parﬁlwl?dwﬁfPtUﬁlnrfU @g@rgtrqg@nqqqg shaped bul k catal yst or
sut phi ded bul k cat al yst V\herel n said catalyst

Theevp%\rtaqus)ggﬁg%@% Fﬁﬁ&w@l bél Ky }a?ag){SY {:mﬁ;o% t.BR t@ﬁ'nér%mlge%blﬂ catalyst

confgositign 3¢ Besvribed abovetivht has bean suiphided and to the use of the bulk catalyst
rrﬁ&g&ngrg %P'shfeﬂ@gé] g:'ijlk gﬁal £ %b%ﬁ&udnn lnhMWr&ﬁédéQQﬁgs ioNG& Aydrécarbon

ar bo fock

feedp}mkcggm@%@gswl@ur qu)elgggen@pﬁ@wgaqrga%@én%pg?ds The invention also
reld?éér% Fo'p%essirfg é’\lﬂﬁdrédamd fedustock ®y G protesk comprising cdmtacting the

feeﬁﬁ}gﬁkd%jtgmygrpgﬂgﬁéle? Br%seanrflﬁg’f ?a %tetlgimeca O)Ee ctsl\ga arn'(\e un of th? bulk catalyst
corﬁndsmh diechrding ko dtaet iivgngion cundpro satalytisncaenyarsion s¢°ﬁ§f"'%(‘5b ﬁpp&her the
mvgrﬁf)ﬁ réi%gs to ﬂgﬂ{%@'otf bkt ﬁﬁfé? EdnEﬁgn %pmbﬁelinwbd&ﬂ.ﬁn Bspad bulk

use of bu cata
catalpstpessiclésoi e Bk fFtabat UPRSIER; B et PLERFEE) fetgef 97 i the

hydiOH6 RBSIRFHESIsE Hecdfdiry thiréneeatidaon  f eedst ock conpri si ng
sul phur and nltrogen cont ai ni ng organlc conmpounds. The

invention als el a 0 0
Thaypversen il o8 ' DerLiRyARS By g ESFOREE aRE Gy Eorperiments descrbed
bels@nt acti ng the feedstock with hydrogen in the

presence of a catalytically effective amount of the

bul k cat al yst nﬁo& tion according to the invention
CO(mdatlveEKmryl!QnM&% WiIMeWdRB)condi ti ons. Further, the

11*?%5%?‘@)@5‘ (0.8hBleWMo, &, Al&}%hm 200 gl g sticlaiid H2WO4 (0.8 mole W, ex.

tungsten_or nu
kel
AIdget) ey STRR iedpde SRR 4% BRREE oY (2824 g of icke
hydrbMgcatberats 2MCOB*INNOHDH HRO (2% trale of Ni, ex. Aldrich) were suspended in
1600 mi of water and heated to 90°C (suspension B). The nicke! 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 90°C for a period of 16



hydroprocessing process according to the invention.
The invention will be further illustrated by the
Exanpl es and conparative experinments described bel ow
Conparative Experinent 1 (A: NiMWR3) 115.2 g of
Mb03 (0.8 nole Mo, ex. Aldrich) and 200 g of tungstic
acid H2W4 (0.8 nole W ex. Aldrich) were slurried in
6400 m of water (suspensiofl A) and heated to 90C.

282. 4 of nickel hydroxycarbonate 2Ni CO3*3Ni (OH) 2 4

houTG(abeg'W?rﬁbyl ggn?nuo'ﬂ% 5t|rﬁ?e§% tﬁ@"éﬁjer érﬁ:haf (t: HiE tifae StHe Bﬁ‘sﬁﬂﬁﬁod Was filtered.

suspensi on
Thenyigid @las lapoec3) Hafbeeasaerethg Sc‘@[g:ulia;@d tWﬁlé‘\t °§ﬁlﬂ mefak cgp;%péipnts %avmg

bee@é@r{mhgﬁ‘;{gﬁ?ﬁr RidBk). ﬁ\e o-Btalr%drﬁ&éthﬁk@WQaNétfml)%iﬁNIM S)wt% of a binder

(basedcom e total it afgtﬁﬁqcate&x%tecomé‘ss*ﬁ’ﬁsﬁ r ety Bt L e hrdre was
adjd%féﬁ:lluﬁ) 8rdef to bbtafh arhextrudableomiar aridghe Inixdvire vas suhisequeotisextruded. The

e g M e Sy s e

cal cul ated weight of all netal conponents having been

Thecééﬂéiﬁte‘u% @hfd@@'aﬁd Qestddesding theepredalidrierish Didstletestcpriseedure D1
.5 W% of a B%qdetr gased on the
des?@ledlbe‘ﬂﬂlagﬁfhe&P“‘tW“dﬁﬁ‘&‘F g supgEa 't 8?% The wat er

content of the mxture was adjusted in order to
Corﬁpérawh meﬁmehuﬂaiﬂ Ni105W0.5Mo0l5 triade fiiont axides)as

A cg&ap ent | YeJc_lg)y%eE ?ngx(?rlg J%ﬁrea&%?;i%&és&g G?fﬂg \?IB%& G#Bd g:metal

over ni
confponeris: Ia@atalyst Watsepreparesl using 1% gohVShi(Q@ 51019%( Qxeé'fi%‘a‘) 115 2gof

M°§$Z@??’P@§ glogéf’ %’dﬁﬂﬁ)‘?nﬁ 186y Ik RRL(2.4 RElE NRleRCRGHEhE THY wet oxide mix

wasTNERWITE5 vE 6 of 8 Bindernses ips i $EioR ) the it compsiton
Thé\'hétaﬁ)%acﬁﬁﬁﬂleE weRxiridediried| ehicied/And adlphigesitandasbsequently tested
usnr{)gr %gar ed %Jborq/lDFn s)e(llng% 8 b cclfCRT IR ?cn%é& @@I%woﬁ'hgégy presults are

conponents. a cat al yst
sunpmarised mdablei3ng 185.6 g of W3 (0.8 nole W ex.
Aldrich), 115.2 g of M3 (0.8 nole My, ex. Aldrich)

CorﬂEgraai\%)e)g)eﬂfneN ﬁdszglﬁ m{ ﬁs% e)ex Al drich). The wet

Al koSG eRmaRkARGRETBRS 1. BXR o0 R BETP IR e omponen
waé'fﬁée@l a@&t‘a%tﬁ:v&%fré \afddassingeq00 ceafttongsteiacidl (1.62oholeddl] @i. idslich) and

282p4 5(9 alﬁlpeélhytf & %?gqba[ @?Ig:ﬂo\é Lg glgﬁ%f'“%te)gt%gt’/hq' e metal oxidic

partigidsOwere Tédruties; tdried.s caldinedaans Stdnh#ndr ansksubisgqupatly testpd using the
prOﬁWea{r&;t 'DX eGSR Prd AR 03 Jaegghgea"béloﬁv’ﬂhe%sﬂ“réiﬁﬂ% ar® summarised in

€ was prepare escribed in Cl, except
Talhdt only one G oup VIB netal conponent was used: a
catal yst was prepared using 400 g of tungstic acid

Cor(n|1)ar6at|ve IExpenment 4 (@l (Hr‘ Eﬂﬂ)n ﬁg 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.



282.4 g of nickel hydroxycarbonate (2.4 nole Ni). The
yield was about 99% The netal oxidic particles were
extruded, dried, calcined and sul phided and
subsequently tested using the procedure from Di ese
test procedure D7 described below. The test results
are summari sed in Table 3. Conparative Experinent 4
(C4: N |I.5Ml R3 cake) A filter cake was prepared as
described in Conparative Experinent 1 (), except

ExaFnh %%L i(lp% ﬁ1%1\€x§uﬁﬁte%txmréﬁ was appl i ed:

TheN—iV‘bs@a@gd (;q\a/;%? ﬁgagr%%e d%\;assl &gmzeg 8‘145‘ tr%r{ﬁ Bfé/db cagely%pbrepared
in G4 &<ple Eaéda %ﬁé& bar a;ae»yee pdﬂxclatﬂlmdl\hémpo&m yT!'eI amownt of the

about 0
e gaibston oo e3P G FE N L B siad oo
the firsal pgrtidld blepd (atredotroprréspondinyg tosidl Gtgg@fy tpqsg)ccé MNirW\e (C3) and 256

g I#Slgqc eI% ?qgetla%(v )Peﬂ@stﬁusr @btalnke s'&bﬁ‘edS l!blmaédtéiﬁﬂ pafticle blend

corrensmrzmmseuwwemr:@t@ﬁt&# y8i0g }heﬂﬁ%"eﬂh"ewg}éﬁ?& sprageduie D1. The
test %&m@ ran?é]I siifim&redas Thble r3d Estample 1ESt fugprisinglylshetis pesdopposed to the

teaq%gwtg;f cngcgpr&r eff‘ ghqj |4t é%ra% 88?%%%{? Flag ﬁim@tﬁﬁ%@gﬁngstkw hgve both Group
VIBI2A8 freairoupeViit mictal present togetherdjuring the reastienoof #ist cgmﬁoqr}qg tq\ﬁhe metal

oxu#c H%{Bcles MYSREE ﬂqc-‘éal Er‘aﬁ% WS neald d8 nBPeQerﬁnéeB totda€in the same

arti1cle’blen unt corr
catalyst y:amalge)wogaf sppLsiNalya| élva(s tél!1q\|| Ik/bca%g corgposmon

acc&rqrnﬁ t@ﬁ‘l@@r\ve%}%as gﬁévetnmlg‘heﬂﬁlaxtylm if hycpedksblphtjﬂsatlon (HDS) as in
artb t | end conposition was sul phi ded and
hydf°€§'ﬂ'%9ﬁ9§ RIHPNE procedure from Diesel test procedure

D1. The test results are sunmmari sed in Table 3.

Di cl%% R prl singly shows, as opposed to the
e cited prior art, hat S

Thammwgre itestes ip pidewn-pW tubuler foRFlPE tEaF‘b r el"?ﬁ'\‘?bt“B%F‘i’Pt@"tﬂJbo ml of

caté(*}s'l?’nﬁibﬁ Jtn{hearg Paﬁ(d»dnt ofBiCApariied st sahdwgeticdebetwlienilaygrs of SiC
e reactl on

pa%st Before; being, f,e@teg épe cz?trﬁrgs(Q%J S%?e f;r%ﬁ%}}weg‘”\f éak %HI(P éﬂ(\jéile :‘?resulphldmg
usir)/e feePdestdbeden iTable He whighehad d;aera spiked yith dimethyldispifideto a total
sulf@ a?og\fvg L Y dol T eéaﬁamgék 9@&9 wEJé%eﬁ tBQedinlthe hydrotreating of a

conposi accor l%e he invention has
dnesnhfeedstwﬂhagln@ﬂ'lemﬁ'ﬁ §h%t“h'r? Prydr odesul phuri sation

(HDS) as in hydrodenitrogenation (HDN). Diesel test
procedure D1 The catal ysts were tested in a down-fl ow
tubul ar reactor. Each reacIablet ube contained 10 m of
catal yst m xed with an equal amount of SiC particles
and sandw{ched between | ayers of |$ASOlbBEEDSTOGKS

Bef or e be| Sgphue soréeht (%wet) cat al yst V\E_Lelg?{_%sm_phi ded
vi a | i qui {INijrhgeecopteatlpbmwd) di ng 6

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) 218.8

10% Volume ('C) 231.1




using the feed described in Table 1, which had been
spi ked with dinethyldisuwWwle to a total sulfur content
of 3.7 wt.% The presul phided catal ysts were then
tested in the hydrotreating of a diesel feedstock
havi ng the properties shown in Table 1: Table 1 GAS
O L FEEDSTOCK Sul phur content (%) 1.24 Nitrogen
content (ppmut) 86 Mono arohhti cs (%) 16.5
Di-aromatics (%) 10.8 D +-aromatics (%) 0.8

Total ar FSaurtep 8t Srmutaed Dizggig Tatri on
ASTM D 86130V igthe PEJ T T TTY_POI T 184 53apr ume | (' C)
218.6 1 . ‘o231 1T 20% Vol ungzg4 C) 2%0. 9
30% Vol u 2% hgﬁ 40% VoI ung ~ C 2286.8¢ 5090 Vol une
' C 286. 8 [¢xof ] C298. 1 70% Volam®et C 3(09.7
'80% Vol UnEzgelvaiaie £C) 9070 VoI UME [T 345369.7 95% ol une

C 360. 3 By ng Poi nt (.¢) 3733R.7The catal ysts
wer e t est Bghoiiglghe FBF (WO conditijons sis@ in Table 2.
Tabl e 2 Prezsgigivneoy Condition Conditsams 2 1

Tenper at uf@ndrBdilig Roint (810 373.8
The catalysts were tested under the two conditions shown in Table 2.
Table 2
Presulphiding | Condition | Condition 2
1
Temperature (°C) 315 320 340
Pressure (bar) 30 40 20
H2 to oil ratio (NI/) | 200 300 300
LHSV (1/h) 3.0 2.0 1.5

The diesel hydroprocessing test results are given in Table 3 wherein RVA and RWA are relative
volume activity and relative weight activity, respectively, based on the total catalyst amount
loaded in the reactor. HDN is hydrodenitrogenation and HDS is hydrodesulphurisation. CBD
means compacted bulk density of the catalyst. R3 indicates the solid-solid reaction process
wherein both the first and second metal compounds are at least partly solid during the reaction.

The diesel test procedure D1 was performed using two different temperature 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.



Pressure (bar) 30 40 20 H2 to oil ratio NIA 200 300
300 LHSV 1/h 3.0 2.0 1.5 The di esel hydroprocessing
test results are given in Table 3 wherein RVA and RMWA
are relative volune activity and rel ative wei ght
activity, respectively, based on the total catalyst
anount | oaded in the reactor. HDN is

hydr odeni t r ogenati on and HD¥ i s hydrodesul phuri sation
CBD neans conpacted bul k density of the catalyst. R3
indicates the solid-solid reaction process wherein
both the first and second netal conpounds are at | east
partly solid during the reaction. The diesel test

Tabﬂ@@%%%fmvmtperfor med usi ng tvvo d| ffer ent

erature and pre conrdi-ti-o 2 Th
sameles gampositiopr 2 (s FR{pPCe mﬁ\ L RWA” RWA

to lhe test conditlon 1 ‘@mﬁéﬁdng FiDS2 T HDN1® HDN2

C1 RWA| RIUAMoOAWRS: of t hR3 ¢ of 90 400~ 1100, 100

C2 t esf NitgMe:WAfBade) | €miX n| Bhpl e 3)14\/\/ere et i fed as P

fr q)x‘@sh D\I\I\I //\ AW Y LILOC o1 1 b 1 1 -
R 1T MAMMAN VIV Gl 51~ A -4 Ml K1 /A

N —yS Iz e 35 RES U} of.

oot o STl Pt CUTTo | l| U||1w Ubt%? .lebl“ss(VV‘\g'?(VV‘\
Ef pua E&ﬂfw Lygat es ’bs1 HDS2 HDI' HDNG - C1

N1 -SWVBo—SWS5RS—DI—100—100 100 100 CZ

Ni 1. 5Mb0. 5WD. 5- made com x D1 14 27 33 30 from oxides
C3 N1.5WM R3 D1 139 92 106 87 C4 N 1.5M1 R3 D1 59
82 169 104 El Particle mx R3 D7 132 87 133 97

Ni 1. 5\WL+Ni 1. 5Mp1 13 CLAIMS: 1. A bul k catal yst
conmposition conprising netal oxidic particles

conprising one or nore Goup VIII netals and two or
nore G oup VIII netals, which bulk catal yst
conposition conprises i. first netal oxidic particles

conprising one.or nore first Goup VIII



metal s and one or nore first Goup VIB netals ii
separately prepared second netal oxidic particles
conprising one or nore second Goup VIII netals and
one or nore second G oup VIlB® et al s, wherein the
Goup VIB and G oup VIl netals in the first and
second netal oxidic particles are different, wherein
the first and second oxidic bulk particles are

CLAI dparately shaped to separate first and second shaped
bul k catal yst particles, which are conbined to form
the bul k catal yst conposition. 2. The bul k catal yst

1.  conpbdutki catalyst comgosition eoraprsing metal \gishie perticles canpiiging one or

wre Yy T by NS oL RV B 8 i omposion

comprig®t al oxidic particles. 3. The bulk catalyst
conposition according to Claim?2, wherein the first
imet al oxfigntcmptat toxédie agippy icampupiggpong pr peqrg) first Group VIII

Mol ybden e Ldi.g particles

conpri se%@%ﬁ%n‘{ﬁ% %@g{é‘ﬁrﬂ%&\?}%}]]%ﬁbﬁe bul k

g.at al yst squaigelsi piepredcsseond ngethb okldi¢ mparticles 8pmprising one or
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4. The bulk catalyst composition according to Claims 1 — 3, wherein the Group
VIII metals in the first metal oxidic particles are substantially the same as the Group VIII

metals in the second metal oxidic particles.

5. The bulk catalyst composition according to Claim 4, wherein the Group VIII
metal in both the first and second metal oxidic particles is substantially the same, preferably
nickel or cobalt, and the Group VIB metal in the first oxidic bulk catalyst is substantially

only Molybdenum and in the second oxidic bulk catalyst is substantially only tungsten.

6. The bulk catalyst composition according to Claim 5, wherein the first and

second metal oxidic particles are respectively NiMo and/or NiW bimetallic oxidic particles.
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and second shaped bulk particles have been separately prepared in a process comprising

i) preparing a reaction mixture comprising one or more first compounds

comprising one or more Group VIB metals, preferably Ni or Co, and one

of more second compound comprising one or more Group VIB metals,

preferably molybdenum or tungsten in the presence of a protic liquid,

ii) 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.

11. Use of the bulk catalyst composition according to Claims 1 — 10 for

hydroprocessing of a hydrocarbon feedstock.

12. 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 any one of Claims 1 — 10 under catalytic

conversion conditions.



