Process for the preparation of a shaped bul k catal yst
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WO 00/41810 describes a bulk catalyst comprising bulk catalyst particles comprising at least
one group VIIl metal and at least two group VIB metals (hereafter referred to as trimetallic bulk
catalysts), in particular nickel/molybdenum/tungsten based catalysts. The comparative
examples also describe bulk catalyst comprising substantially only one group VIB metal and
one Group VIl metals (here after referred to as bimetallic bulk catalysts). The trimetallic bulk
catalysts appear to have a significantly higher catalytic activity than the bimetallic bulk catalyst.
The trimetallic bulk catalyst particles are prepared in a process in which metél compounds
comprising one or more Group VIII metals and two or more Group VIB metals are combined in

the presence of a protic liquid and wherein one or more metal compounds remains at least
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catal ysts appear to have a significantly higher

catal ytic activity than the binetallic bulk catal yst.
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The object of the invention is to provide a process for the manufacture of a trimetallic bulk
catalyst composition that does not have the disadvantages described above.

According to the invention there is provided a process for the preparation of a shaped bulk
catalyst, which process comprises the steps of
i) providing first metal oxidic particles comprising one or more first Group VIl metals and
one or more first Group VIB metals
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metal oxidic particles are combined before and/or during shaping to form shaped mixed bulk
catalyst particles. Combining the first and second metal oxidic particles also includes combining
of compositions comprising the first or second metal oxidic particles. For example, the first
and/or second metal oxidic particles can be composited with binder material processing aid
before being combined and shaped. Details of the shaping process are described below. In this
embodiment the first and second metal oxidic particles are preferably homogeneously mixed
such that all the shaped particles have basically the same over-all trimetallic composition.
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The shdpeldBul/Eatdifst PRGtelaBlyHontHrist L 6nIP AY Rroup VIl metal, preferably non-noble
metals cobalt, nickel or iron, but optionally may comprise an additional Group VIII metal.
Although it is less preferred, the catalyst may contain minor amounts of other metals. The bulk
catalyst may optionally further comprise preferably less than 10 %, more preferably les than 9%,
even more preferably less than 7%, and most preferably below 5% (mole % relative to the total
of the Group VIB metals) of an additional other metal, in particular a Group V metal, preferably
Niobium.
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partlcles in the bulk catalyst composition, is below a temperature where transition to an inactive

structure 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 process may further comprise one or more of the following process steps:
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Typically, the metal oxidic particles are composited with a binder and then shaped, preferably
extruded, to form shaped bulk catalyst particles. In shaped bulk catalyst it is preferred to
composite the metal oxidic particles with binder material to improve the side crushing strength of
the shaped particles. Suitable shaping processes are extruding, pilling, pelletising, but also
spray drying (optionally in the presence of a binder) and grinding or agglomerating optionally in
combination with sieving to a specified narrow particle size distribution.

The invention also relates to a shaped bulk catalyst comprising metal oxidic particles comprising
one or more Group VIl metals and two or more Group VIB metals which is obtainable by the
process according to the invention. The invention also relates to a shaped bulk catalyst as



v) sul phiding. Details of the process steps for the
preparation of the first and second netal oxidic
w@anriedses are described in the prior art, in PCI/EP2006/010293
particular in W 00/41810 or WD 00/4181 1, which are
herewith incorporated by refgrence. The bul k catal yst
conprises at |east 60 wt% of “netal oxidic particles
(W % cal cul ated on the basis of nmetal oxides relative

descrlggd LBEvd %ﬁhg&"?&&h&ulﬂﬁndé& %o Sﬁg K& Qf t"f%yﬁ‘éhe@SHlk catalyst or sulphided

t1nguls rom supporte Cat%ﬁés S t ave
bulk c@i@h@w b#!IQBFOF%\“é'ﬂmOfaa §waf9§arborm fogk COMPESIRG) ﬁt"@hur and nitrogen

contaiﬁln@nbrfg'aﬁi@n&&ﬁ dupas 4Pt @Op\*&cé%s lr&r meewy%p:%é@dmyb%g hydrocarbon
cat al t|c activity it %ﬁreferredthat he

feedst@agswyews'% eontating the fqedstock thvewgeermhesrérgsmcmOéas?ata'vt'ca"v

effectiv® a‘Mo%ht Bpih% dhapés balk| catalst lof a8albhided %%ca@l?ﬁ ofeinvention under
refera at | east 80 wt% and nost preferably at
cata'VF%a%rtveS%O% PAHEPS  oxi dic particles. The remaining O
to 40 wt % can be one or rmre materials selected from

1t was 3P0 4 ol PGV PoLBISTEs IR TV oREPS i fpfdrodesulphurisation.

The irveaGda mghmﬁmmsetbttbe sﬂ'aqaddallld yatalydter rielpaidembuﬂil datalyst according to
tre nfgbn o Aie B TR coFite 8o 5P Fetsipity MBI fpan e0. 65 or even

70% ¢ablal %strelptivé ite| the. total sh&peup DUBkmetds)| yEtungstens and its use as
hydrogésﬁ CP%{IFlgg lon & %‘Rﬂrf?\sthé Rwlr&?ro?%esmgi og)eé' Fﬁocﬁﬁ)&é fé o%?‘ocw IL\Vvas further
found difiat ttiee aetlvapadswaﬁctantiv bighersati mgibpressna.pThegeprbespmure preferably
is mogf.( ‘?hﬁ?(tz?ug@&ablpl rlnlnllenﬂvaﬂp% | &id 8l&9; S?J?é‘t%r@legé%r? %@é( than 50 bar.

opti ona resence

Alterngiiveh iheginuentiag geletﬁ:e ntcamew@am bl gatalyst of symwed@ulkmtalyst wherein
said ég:t {&rt I%‘oﬁ\Y)hQ& Epﬁastsﬂ?cﬂréfe%lf‘ﬁ{o?@%éﬁaéé 6y B §4/Jne70%dmolybdenum

but1 on e invention also relatées to a shape
(mole | rrlativg £ $het totad 9h (Graum i IBwietplsh andjte itp ase jag| @ Hydrodenitrogenation

catalywmﬂﬁpf&egﬁﬁ‘g Bf a RPr8carbon ReeMbiobk. MEWas fouRl dhét\&ﬁldeatalyst is more
netal s which is obtainable

aCt'Vepi‘r‘ 8¥‘¥§§e E%Qﬁ“&f'?fbc‘?’ﬁpﬁr fid 1q Pe<RiPERAN *Pﬁé"mﬁ\?ﬁ’ﬁtqatﬂlysél"’% lower Mo

conteftel ates to a shaped bul k catal yst asdescri bed above
that has been sul phided, to the use of the shaped bul k

tal yst or sul phi ded bulk at al i n hydr oprocessi ng
The ingentiprylbs durtss Hlupeaterd Pt MRS rﬂgcogmamﬂlug expRfiments described

belownrﬁé @ﬁﬁnsﬁgf&r@tdﬁmsmmeldﬁesgmwgdédu?@ d)& tdésmkuwcvéeﬁsusmg two

I opr ocessi a rocar ee C .
diferegh PRSP B0 PHRSeH oy eh oSt DERS v SFCHDEH G dADIE 2 and gasol
feedstbbleagﬂmbédelrﬂf abte t.athel postfizal dr\2 (as for example in RWA1 and RWA?2) refer
to the test condition 1 and 2 respectively. The RWA/RVA values of the reference catalyst C1 in
diesel test procedure D1 were defined as 100. All other RWA/RVA values are calculated relative

to this reference catalyst.

Diesel test procedure D1

The catalysts were tested in a down-flow tubular reactor. Each reactor tube contained 10 ml of
catalyst mixed with an equal amount of SiC particles and sandwiched between layers of SiC
particles. Before being tested the catalysts were presulphided via liquid phase presulphiding
using the feed described in Table 1, which had been spiked with dimethyldisulfide to a total



effective anmount of the shaped bul k catal yst or
sul phi ded bul k catal yst of the invention under

W@ 200al0y85p£ conversion conditions. It was foundPCTEP2006/010293
said catalyst rich in tungsten is particularly active
in tiydrodesul phurisation. The invention further
relates to the shaped bul k catal yst or sul phi ded bul k
catal yst according to the invention, wherein said

sulfur%h@hV&ftS 7 QRS imeg»r@stu|dhmtcaﬁé?yst§3wsa‘eqr»@rb{éétémﬁ ¢he mtreanng of a
or even 70% (.nol e %rel atlve to the total of

d'ese'@WG\VIr@VWStt% RPPEfties ShRydt Bl aRled! i t s use as
hydr odesul phuri sati on cat al yst | n the hydroprocessing
of a hydrocarbon feedstock. It was further found that
the activity is significanTapehi gher at high pressure.
Therefore the pressure preferably is nore than 20,
preferably nore than 40, and even| GasOIpFeEssTORKY NOre
than 50 pgulphd¥ doptentit%ws! y, the 1 hventionzagelateg to
t he shapgHitledbk ceméml(grwhr sul phided bulgs cafal yst
wherei n said catalyst conprises af Teast 50,
pr ef er ab[ MoA® B MAteS (%Wt) 65 or evén 70%4§d ybdenym
(ol e % [ pl-aométicd Geldpe total of roup olg netalg) and
to its uSPi+agromalidE oma@eni trogenation cat glgyst in
hydr opr oC€&al atematicsX%wiiT 0car bon TeeasT gy 1T VAs
found that sard catalyst s nore active in
hydr oden anQﬂS%TDiQﬁITmpRS'PM-BQG ne corresponding
trimet al [jnftiaFBSiMg/PsintV [N T OWeT Mp CONTefgs  The |
i nventio 5wvd|u,p—@ gyrther TTrustrared byqg e Exanpl es
and c:orrpa‘((,fyglwgﬁméqt«f>J MENTS described bggpy.  The
cat al yst SogERBIdet el USi Ng the diesel begp procedure
D1 descr 5@ VORI EF1 Ny two driferent bgpgeratune and
pressur e[ 3@l oRENEj 0TS T—and—2—yescri UL Tathl e 2

and gaso 50% SR PEE) &5 —described{in |dQW81 The
post fi x T68%, Voldmis (P exanpre T RWAL 29'8‘1"“’""‘) refer

to the texd T—anmd—2Tespectiv = The
RWA/ RVA e;g%:%e %»_@ reference cat=t yagggrg r—di esel

400

test procgid g defined—asT100: F UI.IIUI
RWY RVA ﬁ%;ﬂﬂe“{g}f\i cutatedTretative 36;(; hi-s

referenc t et lel P ocedu

cat al yst’ Flha Bl bPlolel:gr(TQ a—dowr=ft+owt U%Ul'ai' react or.

Each reactor tube contained 10 m of catal yst m xed
The catalybtsarere tasted undeuihe twé codilignsrshowh ésTabiel2sandwi ched

between | ayers of SiC 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 test results are given in Table 3 wherein RWA is relative weight activity, based on the total
catalyst amount loaded in the reactor.r HDN is hydrodenitrogenation and HDS is
hydrodesulphurisation. CBD means compacted bulk density of the catalyst. R3 indicates the



particles. Before being tested the catal ysts were
presul phided via liquid phase presul phiding using the

w0 e@d/ogssscri bed in Table 1, which had been spi REOERD6010293
di methyl disulfide to a total sul fur content of 3.7
wt.% The presul phided catal ysts were then tested in
the hydrotreating of a diesel feedstock having the
properties shown in Table 1: Table 1 The catal ysts

solid- wlﬁereﬁéziﬁ)he&oéé%g%hérgﬁ Bt tHePHdt Eh@'géc&,&orwgta'l Eorﬁ rﬁ‘!szare at least

he test results are given in Tab ereln
partly golid duringdheyfgaglionnei ght activity, based on the t ot al
cat al yst anount | oaded in the reactor. HDN is

dr odeni tr enatj on i S _hydrodesul phuri sati on.
CompakeNREARe B dCan NtMAGaD BRYL the-catal st RS
115. 2|g"mflwm$g) 8 heRroMb texs Ndriah)" SRL20004) oﬂhﬁ@ﬁﬁfacw}ﬂwm (08trAole W, ex.

Aldric \Pl?rle);rltga?qa @%ﬁi@ﬁ%ﬁ&?pﬁnget co %%J /r-]\ggwgé cg (pego%?: 282.4 g of nickel
hydroE]qaﬂrdnamn:ENltdﬁNl(QlH)]z*Sm 52/\0 ol &DF NI 1&x. Algrich) wedpéBuspended in

1000 B S B R b 7 B e TR o e n i
and the otbér ewenepley sadsp @ &. dn séifacenateh @A 89 ni’(y. SUSELNsRBZB dvag added to
s S AL 465 R i I A T B g o
hours\(avesnighth avitheantinhoue sETDG AL thepanusofdhisBime, Tiee suspeksibn was filtered.
The yﬂ@f&j W%@éa%@%@ @ga%e( Cgﬁ ghrée gélg Iggg g\k%to&g‘éu@%ﬁéﬁgg@ﬁé@nts having
been meﬁ@ﬂj@dheloogg@peﬂm eMaiped filter Gake was wet-mixed withe2.5 wt% of a binder

(base& %ﬁ%é 't&gl \Vélélt\t%ﬁhé‘@at Rt %rﬂb e Qstef 85nt§ntp(§rtk€ thixture was

hours (overni cont ?nuous stirri
adJustfsﬁen erﬁsr tof oltain @nthffédatt'% B p5g dhes n*@ﬁurm!aansube@rt@ntly gxfeuded. The

result%i? %lﬂi WESIRRIN A 28 f4r 1HRSGE (&Fbrﬁlaﬁt) 6Rd EMtiRLSE: 3R @%r 1 hour.

metal components having been converted to their
oxi des) The obtained filter cake was wet-m xed with

The c&a@st\/\&&ﬁ ﬂﬂptﬁﬁé@ll aﬁﬂ&ésté@aﬁﬁgi tH prb&Riukfréth DT@éeﬁfétst frocddife 1 and the

0sitio e water content of the
convefﬁlg&rg¥g nﬁ'&ﬂ%’? ”Tﬁ-g[]?r%er to obtain an extrudabl e

m x, and the m xture was subsequently extruded. The
Comﬁae@twetsmriacdnt @ (0asNHA5WoL5Mo052Rade from &a@reaetéa&:x.des)

A ol Gh0 Al P SELELCS 2200, 06, L0k R TS v vl met

compdrfentﬁt Bicatatyst Weas preparedesingel 85.636f WD (8 ohs Wi, R. Aldrich), 115.2 g of
MoO, (& 34 c}le M%r &x. SA‘%S g ng o}-ﬂ% ?2% mole Ni, ex. Aldrich). The wet oxide mix
was mixed with 2.5 wt.% of a binder based on the total weight of the catalyst composition. The
metal oxidic particles were extruded, dried, calcined and sulphided and subsequently tested as
described in C1. The conversion results are summarised in Table 3. The poor activity results
show that is essential to react the Group VIB and Group VIl oxidic metal compounds before

combining.

Example 1 (E1: Ni1.5M00.25W0.75 mixed wet cakes R3 catalyst)

A Ni-W wet filter cake was prepared as described in C1, except that only one Group VIB metal
component tungsten was used: a catalyst was prepared using 400 g of tungstic acid (1.6 mole
W, ex. Aldrich) and 282.4 g of nickel hydroxycarbonate (2.4 mole Ni). The yield was about 99%.



Conparative Experinment 2 (C2: N 1.5W). 5MbO. 5 nade from

unreact ed oxi des) A catalyst was prepared by wet
worRoo7ngesed unreact ed oxi des of Group VIB and GrOU/PP2Dé/010293

nmet al conponents: a catal yst was prepared using 185.6

g of WOB (0.8 nmole W ex. Aldrich), 115.2 g of MQO3

(0.8 nole Mo, ex. Aldrich) and 180 g of NNO (2.4 nole

Ni, ex. Aldrich). The wet oxide mx was mxed with 2.5

Furth&tt a%li?\flo webfird %ék@%?‘?oréﬂ%réd@s H@écﬁ‘ﬂbew ght e)&terlhl‘ﬁat only one Group
catal yst conposition. The netal oxidic particles were

VIB rgstal, gpierpnent pp@ybdgla*r'@|wﬁ§da%q1@dsa|catﬁlxpédwaéngrepared using 230.4 g of

mo»yb'aumﬁqn@mel 9.6 asdie hor exIARKIENDPSH P8R £ of ThiEket ﬂ?& kydafbnate (2.4
are s Barlzed in Tabl e 3. The poor activity

m°'e?‘§sﬁ'let3§e d R 2P Ak essential to react the Goup VIB
The weh Ni-W fitép cikd bregariedia@ destriedCayNe wad miked @itlewet Ni-Mo filter cake as

[ Ex El: N 5Mb0.
descrbgy owa Thei T Bt reeRpEchyEes Vs S SRR B RSB Nitp Mo to W
mole eatio A $6rto 023 to 0.761 (S12xcE@pt béd&;ibf NillVycak@ e 138 QUYI-Mb Bake (dry base)).

on tungsten was usgd: cat al yst, wa .
The BB PR emg 08 T Wean e FiFd, P, RO pulphided and
subseguentiyl testied s cmsdrltiéiﬂmmg Diie nomieedioh yebutts poa siromatised in Table 3.

Surprﬁﬁg@bﬁ@hﬁsl\gc%yl |§JI£| %e@%ﬁg c%gcf dfrlglr s’bﬁé’:&aﬁw t@ft’er than the

trlmeteli(@@(ﬁeremmataiyﬁtyﬂone Group VI B net aI conponent
nol ybdenum was applied: a catal yst was prepared using
230.4 g of nolybdenumtrioxide ( 1.6 nole M, ex.
Examplei? (B NithAMoD SIS mixgd weteaestRdeaalystir bonat e (2. 4

The d"ﬁgl)%t Nids aﬁr-g §re)ﬂ' & ¢ ‘éqseﬁ:téﬁfjih%%a Loanidift W?tthé“'r?(s?%ct\iltﬂ/_et pakes was

ter ar ed eScCri OVG was

adJUStﬁétasNP Dhl@'r‘fthﬁt"% Male V&@%?@Pl%é& taby o, 0. 5134 18 ey base) of Ni-
w cakteh\92569§ RERMd ééfRe Qérlyfb‘ésé“ﬁls"r I%CHnHt%f S)leég:aﬁi@leg mlﬁhfé(WJ?eNuded dried,

Wnole ratio

calcined|and ng@?eq)pnq\FuWQ%{gly_pesi%a@ degeriped kb T(hgrcynvers%n results are

summBasR) ih Tablees. met al oxidic particles m xture was
extruded, dried, calcined and sul phi ded and

subsequently tested as described in ClL. The conversion
Exampis3i(B3 Nit.5M8078WO.2Z5aflixed wetldakes R3$ataﬂys't;3i ngly the

The BN 51 PP Tl BArBITPb LR 3PS ARt Ab T renpecive; cokes was

adjusted fas te nbtaincthé &li s MoGd W mdcderpdtie of 1(5H2: 0.7 fo. GRS Q1 BOMD.gH(dry base) of

e B0 48 8 S ) 3101 50 B G e

dried, calcgedwarsd sulphided and subsequently tested as described in C1. The conversion

results are summarised in Table 3.

Example 3 (E3: Ni1.5Mo00.5W0.5 mixed dried cakes R3 catalyst)

Ni-W filter cake prepared as described in C3 and subsequently dried at 120°C for 16 hours was
mixed with Ni-Mo filter cake prepared as described in C4 and subsequently dried at 120°C for
16 hours. The amount the respective cakes was adjusted as to obtain the Ni to Mo to W mole
ratio of 1.5 to 0.5 to 0.5. [341.6 g (dry base) of Ni-W cake + 256 g Ni-Mo cake (dry base)] The
metal oxidic particles mixture was extruded, dried, calcined and sulphided and subsequently

tested as described in C1. The conversion results are summarised in Table 3.



adjusted as to obtain the NN to Mo to Wnole ratio of
1.5to0 0.5 to 0.5 (341.6 g (dry base) of N - Wcake +
WQa®7h49894 Mo cake (dry base)). The netal oxi di BCT/EP2006/010293

particles mxture was extruded, dried, calcined and

sul phi ded and subsequently tested as described in Cl.

The conversion results are sunmari sed in Table 3.

Exanple 3 (E3: Ni 1.5M0. 75W. 25 nmi xed wet cakes R3

ExamF@E 1"‘_"1){5'1513 shB& tﬁ&taaérbf%(esyﬁéfy RigReB91 astivit} lsEébtﬁﬁ&FE’ttlncreasmg it W

he anount of respective cakes was
to M%?t'POWBﬁﬁeaﬁ Pt the atherthangpa tpéomﬁﬁﬁeg F'at‘?roH@N1la°9V'fyo's obtained at

decrerni?W 23 9!03‘5%10 [Alc?eﬁa&stg'aa(v ymbr@tRan 86%Mio \Mherke, rélaﬁ?éltdgtotai of W

| - netal oxidic particle
and N?ﬂ)ﬂ Brrl\ége ﬁﬁ% Ué&qd?%agpﬁ&;ﬁayat whereasfoeptalyet '?M!“EHT‘QISdha" 50% W is
preferabig usﬂ@SEHDEBétbwstt B&h@imﬁéatéi?ﬁ%h leeily e &épar@ﬂ lemg the same Ni-W

N TR T R N = D

relatividi arWtﬁnt# trec[uu@&kfer ECMW@%G&%VQ@E%W@QMW oftheaBaped bulk catalyst
desir rt %gnlté%ddn ed at 1200C for 16 hours was m xed

% Ph Y5 Iet"'gr'J Bake prepared as described in C4 and

subsequently dried at 120Q0C for 16 hours. The anpunt

the respective cakes was adjusted as to obtain the Ni

to Mo to Wnole ratio of 1.5 to 0.5 to 0.5. [341 .6 ¢
Table@dRySLkiaszé?ctUﬁtyMstaN cake + 256 g N| -M cake (dry base)]

Samplé,'mecon1'ﬁbé’t|anA' o e ﬂq esgl’t:sh’\t\ FeRWR o l RWK”‘CI”’RWA | RWA
a5 H-ped—ir ?‘1 if}e{).ﬂfﬁfrgg. .§i"!t gfgrﬂ HDN1 | HDN2
SLIPY rrsw& VDA A abl—e 3 _ les El {109 £3 15100,y ¢ 400 5 | 100
2 pro“gjémg?%{ ?0)“ hef €351 Qét ity'¥s obtZined|as |30
t P o-Po-ratia rer-tas—on—the—other—hdnd
El a "Nllgi}\?léd%vvdﬁ“/ hi ghe?. H Pﬂactlw E‘F ! is oDt al nea1%t o0
g, d 1 b to- —cataty rav rotre=3han
50%3, %Dwr\’de\s regl ative tobt1ot al )? §N ngU i|'s 421 100

E3  PT[NiE5A0 BWEEl as prIDN Tahat yST ggWier gegg a T RALTY
havhigl waikskek han 5000 Wi s|preferably used a HD$

E4 CHINI.BMb0.5WO5 mied! d) r&L al St1 can eapy 'y gy prepaged | gs
usjidnigd tdxes same Ni -Wand Nj-M trifpetal lijc metall oxidic

particles by mxing the flrst and second oxidic
particles in the relative anounts required for

achi eving the overall conposition of the shaped bul k
catal yst desired for the envisaged end use. CLAIMS 1. A
process for the preparation of a shaped bul k catal yst
conprising netal oxidic particles



conprising one or nore G oup VIIl netals and two or
nore Group VIB netals, which process conprises the
wWeL@p®483p4 0 providing first metal oxidic partiPCEEP2006/010293

conprising one or nore first Goup VIII netals and one
or nore first G oup VIB net i) providing
separately prepared second al oxidic particles
conpri sing one or nore second Goup VIIl netals and

cLAll@ge or nore second Group VIB netals, wherein the
conposition of Goup VIB and Goup VIII netals in the
first and second netal oxidic particles are different,

1. Alprcbczesg i&n‘tthfl Ipf?atdmnfdfrsbhzﬂf% mm%uﬂalye%toahwtpﬂgihgl Infetal oxidic particles
parll cl es 0 or oSl U1
cdFRIEB G0 PP SR ASPHE Ul TEOF S TS OTAPrA metals, which

prbd':ésstcompdsesemelstépmf al oxide parti cI es to formthe

0 o PRV Hshab Bl R sapfhies B Be e oot vt VN metals and
mehabsmaredfirstr GiGuUp MiB Mietdls netal s in the first netal

ii)oétog/%n dv@%ﬁér&gﬁs r%é?re?'sf ;n met% oup %?ftllc@%ﬁoglpnsmg one or more

ThecqndoGesp \dldjcmetalsngnd onelai mork, sedoed €Broup NdBGnetafs, wherein the

V| 0, I

dll:%-\g@é @Ans?frg%}upe\llb F@{p@/lrlrleré‘lbﬁ'ls m%%hffééisag@o?é&gnd metal oxidic
meardicles rrejdifersak t i cl es 4 The process according to
C i ot

i) k&hg:r@g the ﬁlrs?hl'ﬂd EBQ%Q? gﬁeﬁﬂo déanrﬁcrﬁnéginogfo?ﬁe %L@l @aﬁ%}yst composition
rrﬁ?&[e W/Qfdé’"paﬁh@mfl‘ge%ndconprl se Group VIB net al

\?Hﬁ‘&ﬁr‘igﬂhe SombiRé frs0 8RS SedsieOmeial 9xike pfahmé@ th foM%eesnaped bulk

(o I

one or nore Goup VIIl netals in the first netal
okptalyet particles are the sane as the one or nore Goup
VIl nmetals in the second netal oxidic particles. 6.

T rocess according to ¢claimb5, wherein_the one

e Plaatn AP GHOIATE ' MBI NBinES Of MOrS HEHGERB g metals andior
GroupTelilametals idli the fiest imethlasidid partibies %aélﬁl,ffeﬂsﬁefrfehﬁhb)bnalcgkﬁcbre second

cobal t VIB netal in the first oxidic

Grou&'ﬁ@%@#eﬁ\?&'%@u e\ﬁ'@é?egﬁ& ally only nol ybdenum and in

t he second
3. The process according to claim 1, wherein the Group VIB metals in the first metal oxidic
particles are different from the Group VIB metals in the second metal oxidic particles.

4. The process according to claim 3, wherein the first metal oxidic particles comprise Group
VIB metal molybdenum and the second metal oxidic particles comprise Group VIB metal

tungsten.

5. The process according to claim 1, wherein the one or more Group Vili metals in the first
metal oxidic particles are the same as the one or more Group Viil metals in the second metal

oxidic particles.

6. The process according to claim 5, wherein the one or more Group VIII metals in both the
first and second metal oxidic particles are the same, preferably nickel or cobalt, and the Group



oxidic bulk catalyst is substantially only tungsten.

7. The process according to claim®6, wherein the first
waea7eesond netal oxidic particles are respectP@UBER2006/010293

Ni Mo and/or NiWoxidic particles. 8. The process

according to claim1, wherei n the first metal oxidic

particles conprise 2 or el group VIB netal s and one

or nore Goup VIIl netals and wherein the second

VIB nsasaldh Ghefirst bﬁhn@ﬁbuﬂ@éﬂlélyﬁ% %ub&b&rau}, %HmeQQbéferﬂﬁ?aﬁ e second
nor e nmet al's.

net al Lsaar;g or :

°x'd'°r5’r“8?cféé%ysé aﬁaﬂﬁa"b'(?“b’ltﬁ"‘%t%‘ V\herel n the fi rst met al

oxidic particles are NiMoWparticles and the second

al oxidic rtjcles ar Ni Mo ox - X

7. b pesbaes achpfting fo GG Bt bR e 5oLy ietel Sxidi particies are
respettivelyeNiNiotane/of NiWt oxidiclpaticiesd oxi di ¢ bul k particles are

conmbi ned in such relative anounts that the nol ybdenum

to tungsten nole ratio in the shaped bul k catal yst
8. th@p&icb'ssacdosdihgatmelaim 1, Whexsit tAe first lﬂetal'lamjlcppa)ﬂdes comprise 2 or

corgj | | n t d seco -
more B S1ehele, 20 cf b HHE' Gl Vbl pRLfB AT Hessecona oxidc
particléh eorppm&santmiiy@nlyg)md;ranMIB finetallasd ena ot Inerec@mup VIl metals.
the first or second oxidic bulk particles are provided

in the formof regenerated spent or reject netal
9. oXhelipcogeas eredrding de claimi8, oeneatip she &irdl metal otdiepadiclestare NiMoW

particlk bRd tH dse%@rgi)rﬂgﬁp&l £ Dafidlek ap@f\ly\l Sh&Rr N@fé\ Iro?nﬁlh:l Particles.

prepare ess according to
V\herel n the first and/or second oxidic bulk particles

10. afTRe ?Fo%@@é’ §&kotdinGMdIRES S 7C %@Fe'w?ih@gﬁrét)an@rs%'eéﬁd B4di bulk particles
reaction m xture COﬂprlSltlQﬁ% one or nore first

are corabiped it SUBb FRIRLVE FroWe the reolgbdsngmAg tunggten|gole ratio in the

shapefbeikedatdN st cHhp&NitidaQs betvdeR NS &id gr e second conpounds
conprising one or nore Goup VIB netals, preferably

nol ybdenum or tungsten in the presence of a protic

11. | Wﬁleu pﬂ:ce$sl Accorey fongaifnhe wWheréih tifirsE &P Hstonha BRIJICBIAK particles are
rein the first and/ or second netal conpounds remain

bOthfrz?tSﬁVe?&eﬁa rtly in the solid state during the entire
reaction.14. The process according to claim 13,

hth fi nd se Erretal 0 unds arge ..
12 AL Brdbent boerdfia i SRt iR dPe oR i AR B L SRl i bun
particlse pee progided nrDthet foem rof aegepdratexdt spent or reject metal oxidic particles or bulk
catalyst and the other of the first or second oxidic bulk particles is freshly prepared.

13. The process according to claim 1, wherein the first and/or second oxidic bulk particles
are prepared in a process comprising
) Preparing a reaction mixture comprising one or more first compounds comprising
one or more Group VIII metals, preferably Ni or Co, and one of more second
compounds comprising one or more Group VIB metals, preferably molybdenum or
tungsten in the presence of a protic liquid,
i) reacting the first and second compounds wherein the first and/or second metal
compounds remain at least partly in the solid state during the entire reaction.



oxidic particles inis re-used to nmake the reaction
m xture. 15. The process according to clains 1-14,
wob@reiss9t he shaped oxidic bul k catal yst i s caPCi/RRW0&010293

a tenperature below 400C. 16. The process for the

manuf acture of a bul k cat al yﬁt according to clains

1-15, further conprising one1 nore of the foll ow ng
process steps: i) conpositing of the netal oxidic
particles with O to 40 wt % of one or rmre materials

- selected fromthe group of binder materia
4. cohe ereeshascorjee LRt iwhgreiabathyae grst ev%&%%’e metal compounds

are fré@ W@ﬁﬂﬁrﬁﬁgerﬂﬁiod'ls(larﬁf RRBIERY heQfrofid ¥uid 88parBRHSRIM the reacted metal
durin fter th corrbl ni ng and/ or reacting

°x'd'°<ﬂanl°{?§ P ?ﬂ“sg% gfytbe reqgfion g Y€drying, (flash)

dryi ng, mlllng kneadl ng, slurry-m xi ng dry or wet

LXi N conbinations the R

ar e et PSR IR RIS el Wherelsh e, Shargl i ik catayst i
calcindd at #\tenfipepatdrelbaldw 4@0°@l yst conpri si ng rret al oxidic

particles conprising one or nore Goup VIII netals and

two or nore Group VIB netal s obtainable by a process
16. atbemdicegs far theanamufdcture1df. a b8lk datalystHuicdmethgbiol dlaims 1-15, further

- h d bul k tal yst
compEEoNEdr gRP e bl B bl o e D ded. 1o Le
i) of t heoremm db thekmetat exigis pardicles with i td@ M3tH &f anetasiinyme materials
of cl gl o”fd?ﬁ the é@ughxprﬂi’rﬂe‘?cﬁéﬁe{ng%uﬁf Gentional h hgdroprocessmg

hydroca on feedsto nprising s
cont acatalmgsmrwﬂg@oermwo@m@gldlmomwes of mixtusessthafeotibefore, during

bul k Slaéffélr)f%tcoﬂ{buﬁréﬂ QAH/SJt'ergaah'\b%f B ALt4PLo ou%@' m 17

or 18, wherein sald catal yst Conprises at |east 50%
i) ( rol eSPARY-EIYiRG: (fiashhdying. mﬂm kppadipg FirHBIXIREE HYs9r Wt mixing, or

t ungsgsbiRgiony Hepsktsul phuri sation catalyst in
hydr opr ocessi ng of a hydrocarbon feedstock.2 1. Use of

it he sPRARNS: bul k catal yst or sul phided bul k catal yst of
ivicl ai nidihg@hd/bBthehaalgi theaSiag, ind

v) sulphiding.

17. A shaped bulk catalyst comprising metal oxidic particles comprising one or more Group
VIl metals and two or more Group VIB metals obtainable by a process according to claims 1 —
16.

18. A sulphided bulk catalyst composition comprising a shaped bulk catalyst according to
claim 17 that has been sulphided.

19. Use of the shaped bulk catalyst or sulphided bulk catalyst of claims 17 or 18 for
hydroprocessing of a hydrocarbon feedstock comprising sulphur and nitrogen containing

organic compounds.

20. Use of the shaped bulk catalyst or sulphided bulk catalyst of claim 17 or 18, wherein said
catalyst comprises at least 50% (mole % relative to the total of Group VIB metals) of tungsten
as hydrodesulphurisation catalyst in hydroprocessing of a hydrocarbon feedstock.



catal yst conprises at | east 50% nol ybdenum (nole %
relative to the total of Goup VIB netals) as a
Wh9w7045M t r ogenati on catal yst i n hydropr ocessPEHERF00§010293
hydr ocar bon feedstock. 22. A process for the
hydr opr ocessi ng a hydrocar bOﬁ feedst ock conpri sing
contacting the feedstock with hydrogen in the presence
of a catalytically effective amount of the shaped bul k
cat al yst or sul phided bul k cat al yst of cI ai m 17 or 18

21, LSBT BB e G BN SRR iyt dB517 g spynerei sa
catalyatscdmmmslesmbstrﬁmb mtybdenmt(mbryas% rélbm/esbmﬁwmép ur &:roup VIB metals)
asa h&@io%ex%gﬁgr{agﬁlli' %g ggt g@? rlalf() Ca%si é‘ta[ﬁrdéé:cle %%fl ?%c§ or
70%of tungsten (nole %relative to the total of Group
22, ARoREL) 81 e n i B L A SR REAESS SRR ocing e
feedsppbg@h rrgd@geatm theageser e qﬁraeCfa&alﬂtdaWy affedtleaatnodlﬁl dfahe shaped bulk
catalygﬁor sﬁgﬁnd%@u%% gfn x??npf P& uridfel Q{tQIWfér}(\)/ﬁr%‘o% dPRditions.

I ng as rogenation ca € shape
bulk catal yst or sul phided bul k catalyst of cIa|n117

23. Ofrhé% GiepRIck b8dift) pRices L asdordifly t&CRAMRE 38! YsifR'=E B Aphurisati

65 y 70% o > Iﬁt?p gnum orrm % % re at ?vesI hrya g ﬁgp urisation
catalygtfth@sagggd\p% gﬁ;@laqstg sulphlded bulk catalyst of claim 17 or 18 compnsmg at least
50, preferably more than 60, 65 or 70% of tungsten (mole % relative to the total of Group VIB

metals).

24. The hydroprocessing process according to claims 23, wherein the hydroprocessing is
done at a pressure of at least 20, preferably at least 40 bar.

25. The hydroprocessing process according to claims 22, using as hydrodenitrogenation
catalyst the shaped bulk catalyst or sulphided bulk catalyst of claim 17 or 18 comprising at least
50, preferably more than 60, 65 or 70% of molybdenum (mole % relative to the total of Group
VIB metals).



