1 A BULK CATALYST COWVPRI SI NG METAL OXI DI C PARTI CLES
OF GROUP VI AND VII1 AND A PROCESS FOR THE MANUFACTURE
THEROF The invention relates to. a bul k catal yst
conprising nmetal oxidic particles conprising one or 5
nore G oup VIB netals and ope or nore Goup VIII
metals, to the corresponding sulphided catalyst, to a
process for the manufacture of said bulk catal yst and
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'h;dfg{jte'nfﬂaipw ey A5 R8s YANUEAETBRE OR QBPC 10 The

bul k catal yst according to the invention usually is in
the form of shaped particles, for exanpl e produced by

b5l 5 TRIE G cSFBIATH S one o
vvencghtGroﬁp Vi rhethls arelt are/ st ynapé Groumddll tmetais| to the corresponding.
m%%@fn'd@# catél%éltg Al drbdaid ﬁ’é J% RALERIuETBE ST K dc caﬁl}%%rlfd to the use of

stinguls ron1a supported cata

t 1ald Pﬁtaﬁﬁeiornﬁ’te @MWB?"P%@E%F gp epaH thar PY@Pdes”%hunsatm“ and
ﬁ&&%uérhtrogzm.omt Rdrédatdn feedbtockiot  deposited 15 on the
preformed carrier naterial, but are present as metal

oxidic particles. The bulk catalyst is further
d|T$:é|bn§lmtalystjacfcpmmgsm ;ﬂmmaworcasuamystirstﬁerfomhe&sham particles, for

iﬁ%ﬁé&d bg g'%fa‘}l %ERFJOQ n%( ‘})a mé@ltd'ildlc r%articles and

Sir' e iAo e fofal eI s il SRtk e 20 Aqeitional ateral, in
C @bﬂkMSrt a bivB&T Maeria U FbQIktdathly%ﬁisails{ Auished \Wom astPorted catalyst in

S deﬁ fc'gr%?rﬁsggan?rﬁ coarnliq;/o a&e%lralrﬁée Haé a?FB%%age not deposited
pantthelmowpmamarynawmbrms @ropssent aspmetalexidip partiBles. The bulk
m°c5t%|y§t isP 'ﬁﬁtfh@{ %@nb{%uéhga Ofdrl nsuBboeral ¥ ﬂé”\’h tﬁQld tHan Su|9rcatalyst

WICKCEIOIING ML ge I T —

| Pxidydretdtive teibs itotgl. welde of everbulkhgathlysrwieesssi sugpated catalysts have

h¥ndetaq &ﬁgg H%g)tsttea‘ ‘\511\}15 nggpoﬁhlﬂ%fgfgl %g&ﬁ&f gﬁﬁ cafh I)l les? thgn 60 wt%.

processes IS rea
V\nThh mejal roxigisrpagticles| tyniealls &omem%?r@t Qrrraorgrigrour VB, metals. preferably

p"tlﬁ@&@ﬁ @r mbﬁ%éﬂﬂhf and bR B5HES @vamﬁnémgfﬁgﬁ%tyl ridkel or cobalt.
uril za

ot BlE ket P ave, s B Aol RSPRbigESssing.

hydr0|soner|zat|on hydr odewaxi ng, hydrocracki ng, and

hydg ?e%waﬁ*ﬂr&go %am)’dﬁjotlgﬁﬁ'ﬁﬁ?ﬁ” rﬁ th&o&q{et;d %&mpﬂ’s’eg B processes

IS commobn Iocr ac
Héfy which et hywvaﬁbqnef%eﬂrlﬁ rfgagted aﬂthﬂyﬁmaew |a$ue!€5yafse tgmperare and

b@lekaté@[p?ﬂs&@rb ﬁﬁ@@lhé Gce%&ast siRhi dav W’Hrcbgéﬁaﬂdnn hydrodesulphurization,

p ar es r| z t o) Ly

" Bt apiadEn o hr e . P Rt Bl | phdoisomerzatin,

db;mroddws:nmmydrocsacuhgs!nddwdpo@pkmg)nsdecamlprnreasurg dondlitions, which

cat A . .
& M (Xﬂ'@feFrF& toe% rp%ﬁ%"ﬁdgﬁécﬂ flod quer!aé?é? twh‘(éﬂ Zer.-fgrgl ?‘R: YhigR activity
of the bulk catalyst according to the mventnon |n partlcular the hydrodesulphunzatlon

activity is implied unless otherwise indicated.

WO 00/41810 describes bulk catalyst compositions comprising bulk catalyst particles
comprising at least one group VIl metal and at least two group VIB metals (hereafter
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referred to as trinetallic bulk catalysts), in
particul ar ni ckel / nol ybdenuni t ungst en based

catal ysts. The trinetallic bulk catalyst particles are
prepared in a process in which the netal conponents
are conbined in the presence of a protic |liquid and
wherein one or nore netal ‘conponents remains at | east
partly in the solid state during the entire process. 5
The process wherein sone of the conpounds remain at

eg’rFﬁng C?tsltymietg%hg %ﬁlk}gkd agts tlﬁhﬁmm%rl rﬁckegﬁwgﬁﬁd“en%ﬁungsten based

is re e solid-solu rocess
Tha;almtec‘é‘estnmaﬂeu bylkagatalysy Patiiple/aEe RIFAATEA N GrRIBEPsY M which the
NRicfil cSrAPRRRRMNEE coMBREM irithe! fésehced) 3f & Ipyoticrliqlitieand aHetkin one or

o S Gnee  ebRBHp O foBEBER pErcess
e Yhe1proesss avhbrelirksonaet aflthyestonponmdsi reinaig ableestqpagiyin e isplid state while
#‘er i eg% sg&lé%d %:']'%Efeg{e 'ﬁPa} %eviolﬁ a-9BLR! prodaas. eﬂ'fet §tbcess wherein all

I ¢ bul

cat al are
t aroug M8 andsthe @rap \i mgommﬂewéuﬂﬂa'%e' @e? W fhe Soldsate i

dR$&fddbRs aWtﬁ’@ sbﬁ’dlﬁﬁiﬁ progess. hﬂfhempb&ht poblizstionasls® desetibes in the
the ex

scri bed.t
i ST e e bBr 520 S5 Rl Pl g o one rve
191E metabsieatieryefeopd Y4 &3 bimetallic dutinatalysts prenagad with the solid-solute
@110 In particular, acceptabl e conversions are

abnr eved only at a netal nol ar ratio above 1.25. The
inventors have further found that in this process at
aAlIﬁiiu@il'n wmb@mmroaiewubbeg,m rdnges o i reétel ryoldn afie irethe examples it
cry ta ture was obt e Vi

pﬁs ?ﬁﬁ'l?&{ tugcae?sdnq,] e%ér &p g; ttﬁé;ﬁt%ﬁr?gr %%Pa.gwtde i€ obtained at
S narsasing) gratper\malcyegugmpg VIR vnetalr m@é rati@ alnp Ragieary acpeptable
! Qﬁfﬁv@t‘é‘ohé”a?é’ acﬂléve@%ﬁyaétsa tn‘ib'l’él raraf’ &laBbvev €by. T Bentors have

Vi to b
e o SRt GO U RN gy e
Caﬂy&blyﬁt'uctufe aas @btdinedabatavas Bot amtive, \pessitzly adigted to Rersrar partially

t pe%(c):{eg {a(;‘t rRﬁ!ernatls g{nw io%drftac% Srel %‘1?1 %ﬁhtlm&twn appears that

ge am)u advant'ageous
o a relemlyrier@e S'dei!fy@ic?ﬁst ﬁélfwlb\{'@s@"'@ﬁ’“ﬂ%épﬂ??%tﬁrb&t 'Pegﬁﬁsafy in the

Er%c@s@{f@} th‘étprleé'ﬁéhoﬁQif th@éatély"sf{t lflf bidky tdo6btaie G Savey catdlyst. From a
e active, s a I N [ e

ofheaiebes! et ol b hedeees e ister e alpoUh @biad Pl il atnouon
baa\:aatagedsusair evert Egessiaghin thet pabcen bithe pmar@tlowmejcatﬁwsy may not
aQP' ﬁfr‘a afﬁg \Q@%&PQ iAfle a@ﬂ}écﬁﬁphkﬁﬁ R ea\féw |ﬁ’$6'dr‘éﬁéattment of a

cat al | ect of

| hydiorerion fedstoskpFertiendng 'rwavthsc%ﬂe\fey@et AdeA H'gh gnetal molar ratio
hivelag bnig alidLiscidss waght arid réducls tHelkiivitg belnjitenelight bf thénbulk catalyst.
invention is to provide a bulk catalyst having a high

catal ytic activity in 30 particular so at reduced

gTheipbjaét bf the ireentipndsito PrdvBlerabull catalysh having 2 bighetsetalvtic Agivity. A
t Rm‘wgreo HJ&Y 6thé i%IOeﬁdaﬁ dsetc 'p?ovﬂfe%vﬁxﬂ@tgata%/sb HaingCathigh ¥&thlytic activity in

ris OXI parti cl es Fg ri siLng one or
rma icularsa |§f WB“-%%HPSV'HHW@%‘PM iivy Yo 1|
netals obtainable by a process conpri sing the st eps

O];xcg’ording to the invention there is provided a bulk catalyst comprising metal oxidic
particles comprising one or more Group VIB metals and one or more Group VIl metals

obtainable by a process comprising the steps of
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1) conmbining in a reaction mxture one or nore first
conpounds conprising one or nore Goup VIII netal and
one or nore second conpounds conprising one or nore
Goup VIB netals in the presence of a protic |iquid,
wherein the Goup VIII netal to Goup VIB netal nolar
ratio is between 0.1 and 5"and, 5 ii) reacting the
compounds in hydrothermal conditions at a reaction
tenperature above the boiling tenperature of the

glolt : Ccclnllb% n‘r?gmt{’refagfcm rﬁﬁfu@é or?é(hrdllngrepf? &t doHp%§nds Biriohising one or

t enper at ur e
at at n@QW?h@TOPB Vi é@?ﬁ%raéd °P9 ofgRore §9‘F‘}§F’|°§Fﬁ@‘l"ﬁﬂsfcﬂﬁ‘ﬁﬂsmg one or

t haL tthreC@fbab Vi mafafsOh dheﬂﬁe&éhcb h.vﬁalp?dtﬁﬂihum Nwhaéin the Group ViIl
nmuc |

hydr o d@gﬁﬁﬁ Iﬁ??ﬁ'ps\ﬁbt%ﬁal WM?E tge?rﬁ@ §ra'?n% adit a1 yst

phepar edcting thatavopptresi io hydrotieynlalocdnditions at e vgactionrtemperature
and eV?:%v@{heaoohlﬂﬁmpgﬁatt@E of Wb BFotit %dlcpto f&h‘?m&t%f dRdic particles.

hydr ot her nal rons”™ 1s neant to inply reaction
condi tions wherein the reaction tenperature is above

El_W’Pth kw}uhg feehperiRe l’s&héﬁ’rﬁ tHéfbo’thhg? teipRtdtare lat atetioBpheric pressure. It was
ica | Ve I

@eglw%gﬁg?ﬁ 5&}'@1&?3 afser %to t!P1 vgn%é ﬁaesggc I?llﬁ%n% er activity, in

ppanfneulalbiry hy8ropesufpborisation, n cempated ool thee sapeetatalig] Wepared in
gﬂ*ﬁkfvﬁéﬁk QAR drotRErRP ritiohd aHd dven Wt & théF mefaPin¥laP@tio. The term

onal pressure. An autoclave is devi ce capabl e
ofhmothq@wmnﬁ@orm 4%, $RpaBt o EPRjK Sepction, Cﬂ'édé‘P”Pu"lﬁl'Lﬁ the reaction
aiéﬂ'\b@rattthe isabdod the lbﬁlluﬁgéméﬁtuué 6f th&JroB O ybidl S piéSlly such conditions

agly% &lF%goea @Eﬁ%ﬁrremafg\)l(ea? he ic g%@rr ?ndqn?ﬂ {hearga%tnon is preferably
t aerpaamad ir an ausoslavet nrefeb@hm urm;r pefopenippressyee, fhalts without applying
ticHal r& sufe. AELH’uHB%(/e R04 8&lideh@bathé bPWItI%EéndWsQJ{%J&SIQned

sc oses Br oad nperature ranges fromo0 to
a??d‘eﬁ’é'fﬂuldéﬁ§°‘feﬁh"g%t??éinalter?%rﬂ\§'ea possibility to pr epar e

catalysts at a pressure above atnospheric pressure

a R e v,

P08 A LRSI S im0 gl ) 8 st
nefessush at 80HA: befcebeta ﬂey‘P?‘Hé"? e%mfﬁuﬂaﬁwbq'@g @aint pfdbe protiqliguid. it is

afurthbimsie fat d?raﬁtSWUOQ/ﬁsﬁb hidSlodte W PSErafife ranges from 0 to
desc:ﬂL’ ption aof bul

| SRHCIA R0 RO 1 SeRE T -OTBBUNS PP SRaNT gt @ pressure
I etsove @athdsphéricchressher amedlat acrem:tiort temperature aboveube boilipgdemperature

ofr tﬁé‘ﬁdfng IM %556/31 @I%%@e@ér %ﬂgﬁg {nGt ?Krﬁ?ﬁﬁ!&' ke @.Q&lon id\carried

protic erat ur
P aTDOPIE i BrePB AR N APl 35{SCMtER Of iy catalyst according

pﬁ){ fh‘eCfiﬂli/eﬁli;ﬂhmil1 tvﬁl*férdt' ekl hiefal RepE@Tdst 418 dteially réaetedlr in hydrothermal
atin, the ro reaction c i .

s Bioes a PP BIER 20 rPE oot Te RE B Arpiic Héselilana, in case
obft wateradsl protin/liqeidi ak Preopesturarbovect00 “Gdodormpaetal exdig pasticles. In
V{:‘%r{fou‘lza‘?t @Xélgtloﬂc%%&'nriﬁe Hétél RoIdr '?é{t%"ﬁﬂeor%r&t@?mglrr@éﬂﬁon process

molar ratio can in prin

vmtfeemﬁd wRlaWtic actyihy of ther catalysts, Plaipahledy rFatS’ arogfr%a are not
Sdestribed.

In the bulk catalyst according to the-invention, the group VIII to Group VIB metal molar
ratio can in principle vary between wide ranges, for example between 0.1 and 5.
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General ly good results can be obtained with a netal
nolar ratio between 0.2 and 4. In this range two

di fferent sub-ranges were distinguished. In the netal
nolar ratio range between 0.2 and 1 it often appeared
difficult if not inpossible to obtain a good catal yst
when the first and second netal conpounds are reacted
i n atnospheric pressure conditions (good 5 and better
in this context nean: a bulk catalysts with high or

Rettrt Ff‘al%y@%?é] Pe@ﬁﬁ‘éa%%b%ﬂe‘d%xﬁm eI HSIGASH baRBHTS b, in this

rror art
r @ngetwocliffrsent iseb-sarges weredistingurisdda the metpyBolRAtRfaNaR between

peakend 1RO SRdrPAppesiet Q!iff@ﬁt'lﬂﬂotfrhﬁﬁ'ﬁsib@vo robtai & @bsd Gdtélyst when the
present and/or, uni dent

ciptandsec rig! %anaqu rB éﬁcqunm ospF%rtj:rPdeisgrebcondxttons (good
| aradchiettercin this covdext meapra slin gatglyste withl high at highdrdwdrogirsulphurisation

o athg*iroﬂ?rln‘?o uﬁ%ﬂoﬂ aicﬁwr? eSS r[%)g @L%n ?rﬂdmétal rﬁolgqgﬁ% fHbthe XRD

never t al ned
r @ai@tﬁ showedt aasge npmeert r,;fr Raaks. @quﬁlywrpln?tl% gorgere\grmatenals still

(SPeSUAP ard/B) uridinfifiedCaopRUmBSointdte A qataleEhAargosudh XRD mattern was

PN e
0.2 land o, afigcmdpbulkl catabishéouldoieyerthelgss bejobtainied when thegeaction between
AL I 'ft’s? (Gt ongl? bk Q&ohﬁ (&o@r\ﬂﬁfﬁ'\@ﬂl éﬂﬁ%ﬁnég W'a@cordmg to

reac t1ons owever o1in th|s go ? .
rige wentsoar'fg@fdmﬁ*aefﬁ!ai qengitions| af 8 Pregs B NENAL o1 Pﬁfea" atT>100°C.
i nvention has a hi gher act|V| ty than the prior art

g@)giél? ﬁ%é%rloééy\l)}é{ot @rou% éngfa:rg t\OrTQ%QJveHatah %ctl\/A‘Sbatalyst can be
hprgparegt cuqter\ﬂtmspsmeee@chqnmqnﬁwns howewes afsg Um @1'% n@ta' imelar ratio
h%ﬁ%é’ih@%’u@éatilfs@%&éo%]ng fbolﬂg'nﬁ\)eﬁt‘ib% Hd3e ﬁgmrtdCM?'than the prior art

her net nol ar. ratio |l.e
RAIG AR A0 R tel PRI 3t ARV ¢ i Sesirae to
pﬂia‘%&! wibl high grap \iih@rcebs. SFurther, at was foandlthat in bydrothermgh reaction

con ’horgsb%g aggftgnarl) ﬁ&?ﬁ)"flg C@f%ﬂe‘l)\{’igt?ltrnaé} @&@v@ggﬁnﬁétrretal molar

prerer
nfafiuin lnydrcmﬁrmalncqaéltlmtg @refergply lowes thandt- 6t'ﬁ@ﬁerﬁ§?fe’ab'y lower than

cppsli lebérpmare p’r’éfb@bmévbev a1, {5 hdandst preteyataseidwe.hi gher

at the same netal nolar ratio. The bulk 25 catalyst

according to the invention preferably has an increase

| ThehBebupdeitl utoplitoup Sét etal aotar vatioy carc berphessn lpgerain hydrothermal

?o'ﬁQIJuX { A}%rhghvglg ghé Q&E]&W@'}e? Bt RS2k Afdes %la‘r Fbtlo The bulk

t1rons east 10% pref erasﬁi\é
aQatah@égtiCOI@% tarihecinyanen: peefargohy has éag@cr%%m dydipdesyippwisation
PacelisT adrhparéd td éfaﬁtbly&i:l%hatﬁd sEME lcoMmpbditunatit praalicddein Atmospheric

St e DU BRYAARY b ft 55,  refasl bEEA 86, ever

dresrerpregériablp abkastﬁé%%\den@trptewam: gtdeast AQfk (e hirdrodesulphurisation

B B 8y e s g g v

nor e
m@mleatﬁcyorgpgﬁ@ agq invgotiony magyely ptp%ibg‘kaﬁti}yst Apcording to the

|ﬁ|@é$1hor2&'%e?dtﬂ¥ et 1eakterfoos, addry pﬁferé&ﬁ&tlea%ﬁ%% caven moed prieferably
ar

h%?"t?&%@maaﬂ l[pros %Ffeg%;lya%tt !?Qr;slt g%l I%vy/eéﬁgelf%r ec?ér rg{ﬂg\nﬁ{st maintaining

varesquaf oralighes hydrgdesulphirightierc adtivityt ipvel.Prefesably, in VleW of achieving a
%@g ?&% lmﬂesg w&hérﬂﬁﬁcérﬂﬁo&g A& Brovh Mil foGrEUPVIB Ml molar ratio
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5 is nore than 0.3, preferably nore than 0.4, nore
preferably nore than 0.5, even nore preferably nore
than 0.6 and nost preferably nore than 0.7. For many
reasons water is the best choice for the protic
iquid. However, other protéc 5 liquids are not

excl uded and therefore the ™hydrothermal reaction
conditions" in this context is intended to al so cover
reaction conditions using a protic |liquid other than

rﬁ%re tﬁén @‘5”&%&%6& ﬁ\%{ea‘*ﬂgx %‘f t?r?or@ Qh-zlférgtg P fHaA S, &ven more

sure above
apmﬁbempf@ t'pﬁ"é?s@ a!‘damoﬂfh’é*-‘f?rém m%th@e B{ﬁe rature
preferably is at |east 10% nore preferably at | east

25% even nore f 50%

el R (e YRS 1 BRI HE: heriIFte, A HovPrRy cther protc
t iyquiniar @t Uriod ex&lucﬂéte apd dberefotel thei thydrbthermad reddtiom dogditions” in this
p{:o“?)ft?g& ROkt ndeg%' %Isb Qm‘/@?@gcﬁ chJ&ﬁioPg anl)gca 'pf'oﬂl:‘ hcﬂn@&h@r than water

reacti on mperature o 110, prefera

| @tatsmpa_rz@reSeaPeVP Herkoilig éﬂrre?eaﬁw ofthg ralq liapidh WP&ﬁ'&Y Fhgpressure

P&ve raﬂ’ﬁéébhé‘c préssite. rhe rGéctnBrﬁ %‘n@’eﬁdtdxry préferably ad1t064s8 0%, more
aut ogeni c_.el

S D Tk, T EHBY S B BBy o s
b#s%shighed tRE ther toiliDEmperatae f eiiﬂe protic] liquid. chhlegdactionts preferably

t fshel iR Wakdr 'agghé ?r%tug ﬁcﬂﬁ& ét@ré%ﬁ%%ﬁpérﬁtu@@ft éiqeéé’t §1b, preferably at

m crowave ra | ute conpohents in .

rleagtt 125 eNek tmpre Hﬁ%f?faP‘Mc?te'Sg% 159e 2pBi Mesh d"'?f@'ﬁﬁ’éraét Igast 175 °C
Opreteddly if bR alclbiveipreférabhmdecaitdgenie cldvated prssitestuvd results can
flgefaic{bf gt %ty éelag &o su ugrtﬁgrg k\@een gp éﬁ}e ﬁﬂ{)‘l&e ln a )Freferred
derﬁbcrdm@m\gl’fetm afvention tbe paa@predm#waﬁ hertedi ‘G't"pﬁ‘l‘quﬁvé§ adiation.

d§<9§te {Tpﬁm nethé §&4ckioN fix@lire iy HEYEBRCHE hofihg tdnhgtgature of the

oun I'n any case, the reaction time is chosen
s@@ ik the final bulk catalyst after drying,
shapi ng and cal ci ning does not show reflections of

tﬂ‘e {‘Lﬂ&%ﬁ%%d.s%é‘ée‘h' Jﬂxﬂ'cféﬂw)fa“g%ssubgmpﬁlglcbfﬁgle{ehtﬁe reaction. The

reaction 1s carr
hesgetion ip eenrletaiwhen dhe x-eaystiffractagramsof thmsepapmtedt Betghexjdig particles

| &&%tntoﬁsﬂbﬁﬂkéﬁecggn%%émﬁbad@é@&&ﬂlﬁ@ i:?(méﬁunhﬁaﬁbnﬁ?d%e Uh8 reaction
articul ar adv r ot he reaction

B Bcboies Sern o Ba B sk cpBe HEr BaSateant 5f it does no

i sholu reffeetiorsLog khet Macteldestammonmnundsaﬁyplmmc thereadtie is qarried out

afo?Q%He%? al l\%ﬁ& bi I‘BU bvl%?eéab-wéﬁeés?4%@3@”%9&9&&§rably at least 6 hours

rally

eidkimost arsesably awa?ﬁt 8o Asstcalay QW%'??QSPPW&W%WMM' reaction
f Sroeds ti®that %Uﬁiﬁ\ §dé§d lof et haal édhﬁﬁdnwlélh’@et bh that the reaction

P e%ar at Ip%&ecg iP §i s}];agerde?% gn i f rﬁc.gg'f\ %%‘vahtg?é&g egé#mkaﬂy when a low
vGroy:p Vdieumeup Vi rdetak mulgrerstms wapted rhebaa—tse iartow mstapratlg was found to

en_gué Ghe &Q&Yo% ggg&?]{(rmg &ﬁa@éﬂoﬂent catalyst. In one

I ment, ata yst conprises netal oxidic
particles conpr|3|ng

The metal composition in the bulk catalyst according to the invention may in principle vary
between wide ranges as described in the prior art for conventional hydrotreatment
catalyst. In one embodiment, the bulk catalyst comprises metal oxidic particles comprising
preferably only one group VIl metal, preferably cobalt or nickel, and substantially only 2
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preferably only one group VIIl netal, preferably
cobalt or nickel, and substantially only 2 6 group
VIB netals, preferably tungsten and nol ybdenum (a
trimetallic catalyst). In another enbodinent, the
bul k catalyst is a binetalljc catal yst conprising only
one group VIB netal. Prefe?ably the bul k cat al yst
conprises netal oxidic particles conprising
substantlally only one group VIII netal, preferably

BIP%FJ %ﬁl@gatls EPe?e% }h&b{;é’n 8&1 %Plﬁbcﬂ{?gﬁga gnarﬁéat%;/cfst@%%srﬁ) In another
dembpchrggmts ﬁ@dblﬂk oatalyst isra m%l'q gatalygt fopefisipg, oplygne; sroup viB

C AR | Wéfeﬂa@l? S theasuikl GatdRise c%t@f'lsés SRE8INAxiGiE Opfrtides comprising
nmet al (reI

fmrexitoly et oo el e
OB et pprifieRblyetuagstent e binestatiic” isukib satalysti canl be dmlrggutshed from a
ggr?ﬁﬁ?an\él &t r&, Wtﬂé&ﬂt é@rﬁnsgﬁfe@ than '1 H%dn@% $f|%a§r$gBﬁkﬁgroup VIB metal

pref y have an
i (fslatm tarth¢ total @moanfmjrﬁrow V@q@?ﬁ&s} b@rresefﬁramya‘aompngqsmstanﬂa"y

vu,;y oﬂ@éﬁﬂu s ﬁfef-‘d? a)bJeMeﬁrﬁ‘gﬁbsﬁéiﬂﬂly%myl’chﬁ @rcmpefus I’oﬂ@'byp Vill metal”
es a

l e g e
(et 1 5, SRR st e o s P B mpy JBUE st
mainaligt of ahathexrGralig EiBnartgroup \dlriwtal rmeferabtyﬂq;sbbﬁrkS more preferably
c f

?etsé'kh\éa/% é’?{t\ﬂ(\rﬁ&s@ B%rgﬂgé Egtﬂﬁﬁggﬂﬂ% 4(r ?lgﬁm(g Sfb fﬁgeatg%l ?f]tg? group VIB
spgmpﬁnﬁﬁﬁwﬁﬂ®t|V|ty i mprovenent coul d be obtai ned
even with relatively snall armunt s between 0.1 and 10

n?'b?"é %P%}{ngg&lr}aga H‘Yeap ihe Lﬁp gafﬁgft Qc%op o‘%heo/qnvgmoﬁ comprises a
p@d@r%hhe}al,bm‘emmiy Niobiumn it Wwasfolins tbfa?aa, §|gmﬁgqnt actuvnty improvement

pESI:@ rb?bé it @@e@xnwﬁ)? :l'elﬁﬂlglyzssrfﬁ?ll Smowrts bBtweBs (f 1 raﬁ& 10 mole %,

process arin lge bul k

5 Bl betistn Bd 2PRSUnTe I HGRE PIRIEN PONETb i G Ale g even

cmas‘ﬁa preférably BebwdBn0.1 @ACT ivfe Y6i and umdst prEferablyclbetwien @lomed 5 mole
g a variety of different ways as for exanple

dé‘écrl bed in WD 00/41810, WD 99/03578, WO

2004/ 073859, WD 2005/ 005582, EP2005/004265 (not

PRy hlls{ §19|§9f)thélﬁl‘é>c¥@ foerép;b& the%ﬁlk-ﬂaélyfst &cebrdm@dé the invention the

second npoun can .east

a Y
i ,%a&q'qubptgnqqqnqsn@rep?%qq:rted tplfala'l a refl?uop gmf)tgrses |TE'|secﬁn obe done in a
f varty ¢frdifesre ways as fiereanple alesgibediin WO 00/4 810D 99/03578, WO

C?Eﬂ’ﬁ’i’égseéd &{b%05/86%‘85C;ﬁédb@i@i’dédﬁqur@&%hshed) and WO 00/41811.

one a

aifibig finst anqﬂfqrﬁemndm@pewlﬁém B9 selubie PY ilerst PArtsiBRQ/dkie in the protic
aﬁ&UldD fit i r%’éﬁﬂéj e ﬁ@ﬁr@bar@@@%@kﬁ )or sflutionef ﬁrrﬂétaICcompound in the

e PG ot e o SERgatiodh o Bog afe o 388" GBKENY A4S futer
S bispengiei(s)| oorpdsing dissdhesd wﬁqxewspmd(es)n@akcoopwnﬂ@nn yhe protic

Sﬁ%ulig Itqggﬁkﬁﬁkiﬂg e fi r%i %ﬁl%‘?&t‘éﬁhé’ effer Ql’r‘rﬁ:lt@rﬁéo%&!ytop Bne after the

catalyst according to the inven
ppibtepabity spbs@gagréld 3 fgrﬂpﬁro%@g@swq@ &nd optionally solutlon(s) either

simultaneously or one after the other.

The bulk catalyst according to the invention is preferably prepared in a process wherein
the one or more first metal compounds and/or the one or more second metal compounds,
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the one or nore first netal conpounds and/or the one
or nore second netal conpounds, 7 nost preferably al
first and second netal conpounds, renmain at | east
partly in the solid state during the entire reaction.
This process is relatively sinple, has a high yield
and is environnentally fri%ndly, but nost inportantly
the bul k catal yst obtainable by said process was
found to be highly active The term "at |east partly

:Tgiotat]hggt%%&ﬂ\lcf[ r% Sanér sgo tm%tgl com&)‘md&l ?eﬂféﬁr] &%ést g].;rtlgi t‘Hathe solid
astte dyning theceritive, reactivot This progess isfrelatively ainmrie. f@éﬁd@@hueld and is
' én\}%ﬁﬁﬁrﬂally‘?ﬁe@ S&t%ds?%&ﬁaﬁtﬁ'tﬁe HEE @&al?& %@%ﬂe'b? shi®rocess

rotic process 1s re

Dot i e bl BEe e B R FaEY i AR o s that
Otyaétl&hcbfaﬁe ARl eémmme liiprepert 2is l slig megta catmpoundramdt egtionally,

o B%tgl?ee;ggrrt l%ht& aé c% P%ng u &Fse%?géf"!a ¥§1ttt(i]cm]o(9 tHid me‘%ﬁcomﬂoﬁﬁh in the

accor
p potieigidh Abis pracessds teited to Ae St‘@g@ktawhé Pfqgef’cslﬂ"é is dggedbed in detail

nFat W@ 63?41%1 58X 3RO BRLevaal H&éslﬂeeprgéa?attohﬁo&tﬁ ® (brsard trimttallic bulk

I's tungsten, an X-ray diffraction pattern
ﬁﬁwﬁ reflectlon between 58 and 65 (diffraction
angl e 2 thet a) and main refl ections between 32 and 36

%ﬁ{% datﬁgt tﬁé bgli F Qéc%rotl eto%@ c\éﬁh&?g z't"}\etastable

ract 10
r bexsgor |s;rum1 Ihaemtwablqr éexaeevaﬂ cﬁWCtU@n'éasoét ﬁé@nthwmup viB

ﬁ@ta$5st ttha@telﬁt Eﬁfx-kb?tam&w%pa@m Gkh"a r&taendar Bseasre 58fand 65
met ast abl e a ear e 0
| firecion seole2 iR g mamy RGPS RN 4,410k 4 et e, 0 and

bebk ircedsa lthyesgroupViEhmeighis tidybdenwsn, tioe Xtray diffraction pattern shows two
9 Pe%%t*a%@t\A/e\fﬁ?%o%}eatéﬁ)&ftor[ SOURE pelRRER l’o‘§ %nfi he, Fh'&y&hé?adeMeen 58 en

reaso ion are not under st ood

061k rTbemresgneerr theraetastakie hexagorr) Phrse awpeﬂteq o bsdndicatygyof a high

aE&talh‘ic‘Bc‘nﬂQ &Yhetcb&ﬁtf ulk Eitﬂyéluélthoﬁg’ﬂ tﬂér}ésiis no aticbguintiigtiveorelation
the i

{ {
be Bramisn e pvaErpaRers s v el et b P ulcEfioqd or known
p B éhec imverftora dvetetswialb lte bleehtagd renid lfphited eby ﬂ”teOH’Ys the bulk catalyst
pE@JoF‘JI r?e'g the? i?t'i/entlﬁﬁfé 891He9 Reith it refehAte ?J%S, td@&érib@@ X-ray diffraction

are substantially absent i n

d feﬁfur%scteta@m o thetRigsencs of adnetasiahly 8?’@&%% a?t‘a%ﬁnyS‘r 5 pagfgrred that
p Féﬂé&t@nﬂﬁb’otﬁér&ﬁ/stwmp rceﬁhﬁﬁlInds Heasubetantially absent d3hé Xerayl diffraction

f a? err? q{j?sh ogexgﬂgfl ¥haﬂ§ﬁm‘ﬁ8& %Yﬂa&yaléoy tw B%Eértt né\ﬁjever it was
i fedind dbat neptatysts: having phaned mayeypaatbr hask Bllj widthgaty hajh maximum

Xﬁ%ﬁﬁﬂgéow zir":oeln&\[?z-hlne A ahffrpHRts pNadeY and lassRfatddosrost XRD peaks

oxidic particles in the bul k catal yst
adedrheeed f?’@cf"ﬂté i nvention 30 are particularly
senS|t|ve to heat treatnent. i's |rrportant that the

pg g ItP{a thehme al ?)Elﬁ ik g%!ﬂ{:lgg n tnﬁ alé/g’txﬁ1 bedin foth the 1nvent|on
atareapartlcularly sensitive to heat treatment it is smportant that the butk catalyst in
particular the metal oxidic particles in the bulk catalyst, have been heat treated at a
temperature below a temperature where transition to a crystalline structure occurs. When
in this context reference is made to “transition to a crystalline structure”, a crystal structure
other than the metastable hexagonal phase is meant. This applies to any and all heat
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tenperature bel ow a tenperature where transition to a
crystalline structure occurs. Wien in this context
reference is nade to "transition to a crystalline
structure”, a crystal structure other than the
net ast abl e hexagonal phase js neant. This applies to
any and all heat 8 treatnent steps in the production
process of the bulk catalyst. This applies in
particular al so to heat treatnent of shaped bul k

B%?rlg 1e§g Er{ k\g pgcﬁﬁug "’té‘:érgﬁ%ofgg {:ﬁglysts'mgbggglles in particular
2656 16, hemb treatpeetf afrshisbsd bk se&awstcx@mcleévqmr ReRositing and shaping.
%r@fe?afbgb}h‘é R Qe é@me%ﬂf#eaﬁ&ﬁ below @6€ @ hote kb?éf&‘ébl@ 506w 400°C,

‘aven FT@&Q:PTIP%?? b& SO v} %H;ec ﬁﬁi’ fg[a(tl)ﬁlgzgfuyvr%ﬁ) cg”rms appFes also to

Rrfphe g,ﬂp&aub‘.—hwe a medi an partl cle size in -the range
of at least 0.5 pm nore preferably at least 1 pm

nost preferably at least 2 pm but preferably not
Mifte tHehraactisn 6@pthe metal exigic epiclad Piefarehly haye@ médian peolile size in

tﬂé‘ {ang pa&é%p@gﬁnpmiee&aewmneaggf Emt Jaaét p?é?@raﬂmat lead 2 um,

nore than

pmefpeaferbbfy not merentban SA0G My MOre: PeferaRlx B‘P‘ ‘i"é§h?‘h19%e”"‘ even

r refefdblyynot M téwm rli E
Sl B B e . o

hesermsefaieblycite anegligpcrarticts diampien s s 1, FOBRAL | a@t} i S most

{21l HsE ainal preferabhyl @ medmoﬁarﬁcﬂél gizevof the metal
%ggﬁége?g %e{”rg&é‘hg? and E rabh Ste

et erm.ned b
o atsS P TR FHRENGN She et ncss A oty ahE Fomeosting with
| £Biader ofhterkalandfshagibdq(detexnided bpueanﬁphrwd Beategingd! cul at ed
on the basis of netal oxides relative to the total
wei ght of the bul k catal yst) as distinguished

SThepluiit extalyshcamprises at feast 60aide Aalel %B%t"ﬂf’esp%%tcgl‘f”'ated on
Ofle Basis! BPALLI S8 réiatdveitd the&BﬂUWéxghtSdfgfu Buliceatdlysy) dscdistinguished

tfgoe}{.l ﬁggﬁe%ﬁ?gﬁyg{ eﬁaﬁ bﬁ%ﬁ bolg{dléf gc%é@nt%%tona%;sgkgddn fhaterial in
pairﬁcﬁuembbmﬁcahtm leas thanseowwt. Breatabiyrtbe bpkeqaals@bpgcoaqmg to the
lﬁ\?e%mrg %o%%’e?rg Ig%ztmo{)vf% ehpk ¥>re?éra$l?3a$tlea%5 76t Jeareéveh more

omremby qﬁﬁagﬁ’ 80W% and @egté)defgrlae%gaf F@Stgaisd’l’}ﬁ ra?tagci»ﬁ:Etg[Par{1 c?es the
NRhRMR! Gto WW&%%In@Qﬁh diyrasre [phaierixtes seertaiafrarh et group of binder

?&é%h%ﬁgcoe%ﬁghﬁ{?ﬁ h& roproc%§sn ??&B@&% ac‘ecrldlég%rgptnlg%ﬁ Iév%ﬁ é%rlcﬁl\osphorus
tdsfeﬂumhalanwmr@kmgmmmd% ITG!BIC%UNI After enmpesiing of dhe metal oxidic
%m:‘?e} \LIBP%] binderS w&f?{npo&%&f & é&’@l'pé’d q:)ﬁéfélléﬂﬁ Gxtriided{ @ form shaped

caf al ys artlcles e
r I@mgtcg@lyﬁto pgrﬂgﬁ,se dTl%lgu thp af §% trelﬁtgf t t]o C%]'g c} ng{l%p%tglyst particles
CFiE'hg kheOnibtdl sxidagpdriicidse AlterAdtively nthe imedd! pxidit lbglkrpgtaylst particles
OXI

£ $8LY bFs %Ijaldi( Hff;%% i “%E i ﬁ\@moﬂ esﬁbst&rﬂﬂl REmbSdfhg dbﬁ@csthtab!mg, in a

Sta npositing and’s

i mydeotreRymnb proeessnEnis pmcesﬁewefew@ d0 By achEy W§'°F%?t§‘gf“ei2{°°ess
t BorefhisPust, Uhd YahitES Q& G7fERBly SR &5 obtain a narrower particle size

distribution, for example by sieving or agglomerating, but without substantial compositing
and shaping. The invention also relates to the use of metal the catalyst according to the
invention in a slurry hydrotreatment process, preferably using metal oxidic bulk catalyst
particles without substantial compositing and shaping.
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30 For this use, the particles are preferably treated

to obtain a narrower particle size distribution, for

exanpl e by sieving or agglonerating, but wthout

substanti al conpositing and shaping. The invention

also relates to the use of netal the catalyst

according to the invention’in a slurry hydrotreatnent

process, preferably using netal oxidic bulk catalyst

particles w thout substantial conpositing and shapi ng.

9 Preferably, the bulk catal yst according to the

invention, preferably after conpositing and shaping,

ha&efaatBy the bEﬂk cstalyStoareording do tife inventiera prefareblir=ftey, compogiting and
r%ﬁ- RQ/ 2 Eatr %&%ﬁ& a%% of'gyléé WﬁzlgoﬁBreWr%%erMfﬁt least 50

measuy Vi a

netoad e melaiEy aplorsl & raﬁsat@rmwe%ddfa threP pdr ethod. The
Vmeuﬁﬁ Pofe BiSheNr P/&Jlomharpatréewurhél& iBidve 6aiB @fidmetdrthe other 50%

e ot L SLAL S AL o s B o
Ttuetetrmtnau bp dicelesarpiiomp e totakpdoel wdumapalhy@ulkpﬂ@fyefr mgﬁegably is at
' ?eja_gtto 08 rﬁgiéng% ore &Fﬂférgug&q I\éIZEng ﬂffﬁ@&é&#&na@%y'h{?ﬁa"d&omﬂon

sorption. 10 It
deS|red that the pore size distribution of the bul k
C ﬁtiéibé’s_%tﬁd € N o?eﬁ sik® distfiBution\of el IStk catﬂysefaedsomdhhg/toathe nvention,
conposi.ti and sha i,S. _appto
CRAah | oS Sy PR R O S8R B2
| norpantionalthydnoprotéssing whialystst Mbredn pm@a@;ta@pty paialyst preferably has
( gfé&h}%ﬂ&gﬁglaﬂﬁg}eaﬂarﬂééﬁo@ -afﬁeﬁrﬁra@éet@mﬂnea Dy '?\iﬁogé\'$ adsorptnon a

rogen a sorptl
OPS volumrd 1G5 - fuTi, e BRREAY G0 4 G, SUkTRgE PEIEFqHY of 0.1 -
M8 nf/gP&rRf dsk bleferatly @f al1 - 2 g, Bisrdedgrminad bymisogeprdeserptidol y
of 0.1 - 2 mlJg, as determ ned by nitrogen desorption.
General ly, the bulk catal yst according to the. .
i Geoerallyo theafulkesatalystrpensrding-ig tmitvestiap afiey gerpositing and shaping has

%l;l%ﬂérggl thé ﬁlngiﬂ?ess%?f BE 8RS gﬁxgﬁ%trfﬁegfﬁg(snsyw & igastngibsmm and
[

CCarany it ot Rl e Bh erioBaBh $16 R hrlerBh 1.2 gy. The

0BC$ of the Bulk. cafEI‘yst 24h B CSdafuatelyeindraddeddant gplnyagsmr@gatmebeeta! oxidic

ade&ag%géy%g%cﬁ%@ﬁ?ﬁﬁ& ﬁga‘gpom ting the netal oxidic

I'cl ent amount of binder. To
obt ain catal yst conpositions with high nechani cal

Strp %BﬁHBatlest aEBinoEﬂoﬁiﬁﬁtHlﬁ@‘l ﬁeérﬁhnchlfwengmtlarhm‘s be desirable for the
nﬁgt‘glgél(ﬁowp?lvan q§QQ? @{Abltc? {ﬂg\ée a F a\a/ﬁ\agrggor Preferably less than
predemald prefesbly lessathar? Q0%6f thl @ofsovalumepdfiithe ca!ﬁlystmmposmon is in
t ! int tact
PR, S DR WA ) AR RIGU rn, con

cengleid¥0%)angl e: 140). The invention also relates to a
sul phi ded bul k catal yst conprising a buI k cat al yst
according 30 to the

S JF?) Rventign alsp, é'qtﬁ,tgﬁltqugﬁ dﬁé hﬂﬁ g?t\l\'gft §8mplé§|r‘1% aegl.ﬂlf %at?l}(]st according
ugethe inveittion, whithkhasdteah yuiphided. She ipherdienl fusthedalscenetategde the use of

a Corbgikn gatgl?stt QP éuﬂ%%@&' Btk f&ﬁal}sp according to the invention for the
hydrotreatment of a hydrocarbon feedstock. The term “hydroprocessing” in this context
encompasses all processes in which a hydrocarbon feed is reacted with hydrogen at
elevated temperature and elevated pressure, including processes such as hydrogenation,
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hydrotreatnent of a hydrocarbon feedstock. The term
“hydroprocessing” in this context enconpasses al
processes in which a hydrocarbon feed is reacted with
hydrogen at elevated tenperature and el evated
pressure, including processes such as hydrogenati on,
10 hydrodesulphurization,l%ydrodenitrogenation,
hydr odenet al | i zati on, hydrodearomati zati on,
hydroisonerization hydr odewaxi ng, hydrocracki ng, and

r%/g@g KL na?igrf Z]yﬁ 8er%ltro%en§foﬁS@)ﬁﬁo%g&@ﬁﬁiﬁﬂoﬂ W@drd&gbr%;?\atlzatlon

rocracki ng
duumﬁspsenza@tgmrpcbwdrpﬂwx@g tWéquW@ml Gadi Eydb%ﬁ’?‘ik@gl 4pgs; mild

s@E %nﬁﬂﬁné"m&ﬂtué RathinBAly Reteir@r &Y &0mild hjdesuisdkingk She catalyst
otreati ng processes

|o‘5 Hhe i ipvantign, is Wﬁ/ﬂéﬁ”@gé n?ugt?ta% el atl'grdrﬁtreatma hydrocarbon
Wéﬁs&ﬂ:ﬁﬁr SBh i Eﬁ:trotmtmﬁ brycbssesar@mpns@e@sg od'iygrodesulphunzation

5@’."{?% f%‘g" Sta(?\(ak a?c{d%aroﬁ'raﬁza'ho qh'gro‘éérﬁbﬁ |fEéHsﬁ>%ks Suitable

vacuun ?as ol avy . ih
medm« acaat%g yrsiddigcdigiialps et n@h@ha FRBHHT G5 Bl 2Bd heawy gas

Usigd 1hB E}nkt é&él{,é( aéciordsr{@y@é aRéE omeéifﬁbm gcapr 06 easls ift oirtually all
treat a urali

!@ydto@mpfqn@n gro s§s to éfe @nﬁ‘@%ﬁé’u\# %ée n\?lg%—?% Higorréactlon
26 ditions48ACat teyrperpees intiesmngeef 208° oS 0°CF andregest PFSSQUE?S in the
%gg?b &5 tg%ﬁ b%ll gﬂa ?%Jhkglgtﬂ'%s Io&@éso(l?_HgVﬁﬁ the-faRy8 ofl 0105 to 10

ratios in the
rlahg@ fd’efoﬂmwambe Kanae of 52000 "f"l' om t he hydr ot her nmal
conditions and the inplications regardl ng the G oup

VITT t 15 G g

chpaR 2 troiaGr R segebiars A8 6 oPlefbok dRselid the croup Vit

me)ﬂSﬂ asetiinooiar ratiotthe balk tcatafyist mbufectprprtgc;@ag!sla% denesagagpding to
352%' & Qﬁa@{ np% ?R \égtaero fot8dds 06N ekdmilerdetribBd in WO

e por at e erence. he i nvention also rel ates
tQplﬁwﬂﬁo'dé@s}Sh%fﬁwlfm'@C%?fa‘P%’YCﬁf%feB?e the bul k catal yst
accordlng 20 to the invention conprising netal oxidic
par sobtal ab) e th ks ) Mgt ' di
o irTonaht R o R o he PinGetul lbr ST Laltyot Becoring
Ciorthe ingéntign comeprising nmatal exidic parces phtainghieby thagtepn el or

re se GRRBE! ohiet@ ndREfirel UlﬁisQompﬁSIng one or
e st g@%wm&e&&n conip

In the presence of t [
the G ogpgreﬁqopp Vma{ng’fa aof @eogrﬁ%%%@fdaqohﬁél{mds c\é'n'ﬁlﬁhg]one or
i s bet weere Grolip ¥IBImBtaksrinlth2présepce efacprotivdiquid ewhsaseip therferoup VIl
i n_hydrof %ﬂg@}o?& ?@%étél%ar%boqs B%W@@r{ &Y h@sakeve t he

boi | i ng 5 r ot r ef er abl

2t 0c| AtEactng the FTRALNG 'WhYé@éﬁﬁ"@a' apdiags gt ﬁd%%ﬂ%’ Riu{E above the

Pr essur GoilidgGofr® B%E%Fo’ﬁl: liQUid, @*’éferﬁay iri a aiﬁocldvb @t praactsspressure

further optional lZ (of0) '} one c{;&tga%m t he

f ol | owi ARPVBREEISER r?tpé?n%”re ° 'ES% PE & met al

Othle razefiafutther loptorfatpcanipising em:on roore of the @nﬂe\ﬂlns @racess steps:

\(I:\}?l y 8?' % egaélbgﬁ'\ermétglloxm&'pghﬁleg%mtﬁé RactihlrhixtGrel to 40

0
iv) compositing the metal oxidic particles with 0.1 to 40 wt% of one or more

materials selected from the group of binder materials, conventional
hydroprocessing catalysts, cracking compounds, acidic additives or mixtures
thereof before, during or after the combining and/or reacting of the metal

compounds,
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materials selected fromthe group of binder material s,
conventional hydroprocessing catal ysts, cracking
conmpounds, acidic additives or m xtures thereof
before, during or after the conbining and/or reacting
of the metal conpounds, 11 v) spray-drying, (flash)
drying, mlling, kneading, Elurry m xi ng, dry or wet

m xi ng, or conbinations thereof, vi) shaping, vii)
dryi ng and/ or thernally treating, and 5 viii)

syl phi di n Furt e [ [ i
tHe" hy vt (i b RaghBP el k7o B ¢ yebmising, o
Group Vtor!ter!wbnmﬂ)e'apf rati o are described above in the
dg§cr|p% g of the bulk catalyst. 10 Step (i) The

rotic %§UId to be applied in the process of the

pY'@sent dWﬁQéH?’PUHe'E‘??HY %a'aﬂya"gr otic liquid. Exanples
agip Wat sulphidiey. boxyl i ¢ aci ds, and al cohols such as

met hanol , et hanol or m xtures thereof. As the protic
liquid in the process of the present invention

meﬂer ptsfayences land) deteil regardingdthe hydrothemms! Pm'%?%fﬁ the Group VIl

o@év{%és%%r 8fio A8 dBGiBEPAbaYEGh tH@B@Jcnﬁtlbd_oﬂ%&u&E:atalyst
pre erab water. Also different protic |liquids can be

appl i ed S|nultaneously in the process of the
| Bpepmiy i on.  For instance is possible to add a

Sxﬁé;ﬁr%g% P&e].ucp fo SOLAHEP T tﬂ% g?crc@?g &f the %FH?QH‘%%nh&h &8 ghy protic

us suspensi on anot her neta
c tiquish Eramples aret Waterp carbpxylic gfds danp Salc‘%?l% guch :ﬁeemethanol ethanol or

S H.Méé fh%héop fastthe p@h@ !icﬁlmy Inl the lﬁ&fc@&s SFaRP piesele imvedtiddr mefierably a

SUAUR 1 BGPTSR MEhrHEB.as T ER e o pis) g fafePEnd more
g preeuratily \yatels Alsoslifferdnd profic Gquidendah(beGoplied sinaultaneqysly 1@@)3 process

ft{hh %n\)%t? n: éreﬂstgn&c ®SS po?ﬁﬁl@ td B&d E's[@ﬁenéﬁﬂﬁi of §<§l@tﬂﬂ of a metal

mpounds renal n at art

S GormROLER N pianahéo amEAVROUF SHERSSA /EQIWQXSD&aPatL qnﬁta' compound. If
D{Héqﬁ&%)hqwhﬁs wter, nfeOéoMbmtw SfuhedGiotip Wihineta| casnpouads &d Group VIB

S merag cgq\%c{r@ga &’?‘PH gar? ﬁlg Ie%rgtepa% hetg% tsgléﬂ)iaétgéeyddnﬂ%ﬁrgae%cess of the

pineérdion henerally islpsst thars .65 moH (109 "lbwateb%dﬁéf)es citrates,
car bonat es, hydroxy- carbonates hydr oxi des,
m_)I%bdat es, phosphat es, st at es, §X| des

ning p@?n{eﬁ PFRCEsS: bg\wtﬂp{e ?f? |se‘:ﬁm cgrgp%gxﬁgfeénam at least partly
Nirctké Isollilyiste Xiuftey theienliel resaiob ¢thatseljd-sofid processiribthe protic liquid is

: h? egos&g%i% %k%%%ﬁnﬁ@u %fs%rﬁ&dare%tn n@arsﬁbé%hmt ﬂﬂ@ smiﬁ &ate during the

roxy group e carbonate
greziion comprise, rand k@prehyacﬁfemw c%qnsréfn geentigigsof n PRigtes, citrates,

r@&ﬂ@na@s deroﬁea%gnﬂéﬁfh?ﬂraﬁhéfs %dyb@ated’f@h&spﬁﬁteé aurstayesDoxides,
) or1 m?x?uresrrt%grteo (rv%h Ff‘ncﬁel %droxy-carbona?e nlcﬂelth%gromd& urpfgé} gé}bonate or
mixtures thereof being most preferred. Generally, the molar ratio between the hydroxy
groups and the carbonate groups in the nicke! hydroxy-carbonate lies in the range of O - 4,
preferably 0 — 2, more preferably O - 1 and most preferably 0.1 - 0.8. Suitable tungsten
compounds which are at least partly in the solid state during the process of the invention
comprise water-insoluble tungsten compounds, such as tungsten di- and trioxide, tungsten
sulphide (WS, and WS;), tungsten carbide, ortho-tungstic acid (H,WO,*H,0), tungsten
nitride, aluminium tungstate (also meta- or polytungstate), ammonium phosphotungstate,
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conmpounds which are at |east partly in the solid state
during the process of the invention conprise

wat er - i nsol ubl e tungst en conmpounds, such as tungsten
di - and trioxide, tungsten sul phide (W52 and W53),
tungsten car bi de, ortho-tuuﬁftlc acid (H2w4*H20) ,
tungsten nitride, alum ni tungstate (al so neta- or
pol yt ungst at e), ammoni um phosphotungstate, 12 or

m xtures thereof, with ortho-tungstic acid and

tungsten di-_an G RLekerr _
PP&?‘@%‘ﬁ%ﬁ ?rePﬁgq gg’a-f&ﬂg&lgeat%mag\rdﬁ %?I d?%Pd friox ide é:g:(sxﬂ 8r§ferred.
”ﬂﬁéfawnmb@ ueattions betweert the/ firstsend $@a@4 mstel amquq'?é i§ ap geidibase

%a%ﬁ&'p% fRtdt SrodRNH Fhela? c@mb@lﬁb% SOobdstt sUNd ahd ehe gther metal

metal conpound is an acidic solid conpound.
ﬁ°’f‘PFé‘”Prb$s§“ 35idi 2ofid EYMRAVBBdi nent of the process
according to the invention, the first and second
S fLe
ﬁ‘e hs In&)o(s Bre e?r%gggw g&ei E;aglﬁ q f trge Sﬁp&és%'gtcﬁérb Fug %et?eg;vgﬁfﬁnaﬂg first and
oxe@md spligrmétalicemppyndsarefre¢ from nitogerateme @ndthe|peqfistiayid separated
P#bin the rdRfe hits) ox‘ cﬁé Hérflbfed i s‘ié;? ) is) re-U¥BS$ bt lﬁééifue ba:b |td/ form the

in ths process

e'umwu Ftsszy)) Ma?‘tﬁﬁfﬁfaé"yaﬂbtht%%‘°§%‘-‘ég‘ﬁﬁ ‘#ng%%au &BWB%‘tmds a nickel
I hyttoRrgdatbonats iade therseeanddnetal@ompenrelriatungstia ogids pr adid. s
process neets the highest standard of environnentally
friendly and econom cally optimal catalyst
pFodsayelabreasgsathis Hreenss mpsts he thighrsitstandardrriegyironmentally friendly

C QAP UeBRbmMiEHRY n&ftlnﬁorﬂaﬁl‘ly@t riirédu@ﬁ&?ﬂ ﬁéaﬂnﬁoma{h‘éofatchﬂhat the metal
reaction goes ui re addi ﬁ

C REPPRUER o 1o AogiET GoGED . ap e SaefP /e pot fealif> addtion of
2@RvioBiE38 B reactioh meixtprepes & examplerin W@ RQ04/G7885% fso the process is
ni, {itfrgg?@eaotf %m‘)g Efor . Tfiefd0s %C%H%é’lﬁné?\nofqheﬁ||dn§r]|ké %ﬁnomum

nitrate in the protic liquid
r@p@m réepte @ctpe ptoﬁ@ hqtvch@? eeppatel fpcyliing ciherg dop $tert need for washing

\’Vﬂn%hcbﬂﬁélned Spariddabiee patipas, aé@gemmdnma datdre |besausk e seduced
nnenta azar ecause o - .
olRen PO s agtae ARG PR B8 Ak of GRS RR o rfiopium rete i
d&mmBMxmnnDnlun1n|trate salt 20 fornatlon In view of
envi ronnental issues, preferably the catalyst is
bi metal | ic, preferabl y N ckel tungsten; the
i I ViRg of eRufNEIeNtal issudss PLsTergPlK the Setasiols br'ﬁ%?‘ﬁc fSWW Nickel

Oﬂﬁggé@ lthe cl\érrBstl‘VBlh ahe tdaelich stap ishsimpler, becques itHereis cdtly brie group

PR ot f A7 bfheelilin AR g Mol b el on ecycig of the

r emratedaﬁqulde@tst regetion| Becagbe thedhompagnds remair At lea% parﬂy solid during

I #R%nkiR Tehdi®n W&n@tﬁ ﬁ‘i@fa&' Ssdoived | e q:rth h&th@ isP$rRdll shd hence
[tquid is spall and

en
Flosarerhameler ﬁ'é"’?ﬂ@?ﬁe e et *r'ﬁnsta@s\faﬁaﬁ S el g gycle to the
t eorfsﬁmytﬁtlrﬁetﬁls) thanehe @ipmesdlict cataiyst betamiss tHehmis rolteed to separate two

a}lé 'n?et&?tvﬁjl éfﬂs \%ﬁé@lﬂﬁ?lt teg{v\%%tioﬁﬁlrﬁo&ggéi foP the separation of

rf))aé ate two
dmclﬁql @t ttungsGrnvc@lnttreolmd This de seeantaagpus Wete%spafr redpend recycling

oErocess complexity, costs and increased metal recovery yield.

To obtain a final catalyst composition with high catalytic activity, it is preferred that the first
and second solid metal compound(s) are porous metal compounds. For the first metal
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30 nickel and tungsten can be used. This is

advant ageous in terns of reduced recycling process
conpl exity, costs and increased netal recovery yield.
To obtain a final catalyst conposition with high
catalytic activity, it is preferred that the first
and second solid netal conﬁ%und(s) are porous netal
conmpounds. For the first netal 13 compound,
preferably Ni hydroxy carbonate, the surface area

SA): SA > 220 th /
E %’t}lq?g% LngaraBly mzéy%w ﬁ%%ﬁiqe etgﬁ gu#%g $eh @Aﬁ é@ > %@ n¥/g, the
pargBbRIMeMND>>0.29 @ik (aa Inersarsdr yd Nb3dsiy Pﬂ@'ﬁoﬁ if@nmanan pore

f h n a I t
§ ?raéteg&ﬁffﬁ: %99 r?ﬂn;ﬁk as\;ﬁeﬂgw gy N d@gib@nbéﬁg f‘éﬂ%?é I'sécond n;et:l
Scamboungh trireferpbly dwét«qo@q'%nsw 9>m6’9 1P m°<%s %&a@ﬁ Pb%‘s‘b'?d y
’\Eclﬁf.% bt g%}ptlon MFDS > deshiggs frieasured prthsa’ptlmr leis desired that
vol unme an

di t I
C@ﬁﬁ@a‘mge \éqhgnggr}f{ ﬁ?ngl‘?:orzete %zeltﬁ f 'ukggr% °€t§ﬁ€é; met on?rrpgﬁrt\cg are similar
hipdneerd ceseitivgaldytimbrosessingRatalysisaBreferahi éhanorevajumei§0.05 - 5
R f
pfrgngg ep?ngfg"ab@ of 0 r&& L4 rr“l@ ﬁ'{oﬁbbl’)r)é?n%blyﬁ%gtﬁorsﬁ r gf:‘m%' @nd Pﬂb@ﬁ@referably
-0.05 - mml@ aa§e@éF@?¢TPh§GTW %vq‘tﬁrrgprceﬁl gp er, Yihe Surfate area

par%fé‘éétrsﬁub 2y |ea§umtmg mdrb preferaibip obatasasn 20 fh’/igr arfdemads ipreferably at

B8 2000 15 SOPERLABIeP & TEEBE 50 2l g, as

detern1ned via the B.E. T. nethod. The nedi an particle

d‘rﬁé*ﬁ%&é? %mé@@?&b{e f)f tAg ﬁrsﬁmgorﬁ%hdjnﬁﬁl admpound(s) preferably is

st oot ot T o o oy oot 2

h:\'nl 5@D ?efgrablgﬁotﬁmrelﬂ#ﬂn 5006 {18y, Ate/prafetabliriot molectharb OMO pm, even
nmor e

era not nore tha 00 eve
D merecareBrapyiTIt i ¢ AR BRI AR (O PP QAo M Even
n%ré‘ﬂ'@%réﬂ&aﬂwelé@d@ﬂbarﬁﬂéIailaniﬁvafrenepireﬁerradfdeyqf 1 Hh$50 pm and most

AL ot 1 Sop e P ool e ot
deleréraiyn abe lynalierathef particiesd size aoft tbe i mefpl cortpouads| thg higher their
E Ee%cﬁvu heh%%fé{g &a%éon-g ﬁﬁ’dss\blfn aicid é?fesrﬂgéw th€ Ql‘gé?&éﬂd&uer fimits

. Therefore, }P for health,
CerepioLATISIPIR 3 nrqusesiuw@dgm%s) §e1 eFRFETh dvgPtiane Fowgyer. for hea

| 9%!?@1; bidedvironrdrialirbasdhs, thé Rhrdling Pf sfchrsnex partilesireqpates special
e resent i nventi on. However, for health,

s Rreggyfio %nd envi ronment al reasons, the handling of
such snall particles requires special precautions. 25
ﬁ%ggﬁ)ll) During and/or after the addition of the

conmpounds, the slurry is kept at th reactio
Do anliraficie asn e ety GRIRNSS. e TN KeRl o g reaction
k fiire 161 Y\ESHRIA Ptiod DAPME NG Slldmthetreémwtp between tha compounds to

generp?ag}aslnlggn%tglteag rsF Solé Shu nylngrg%@gbg? ngﬁ'%’in@'réw nIaté‘ﬁaIE Mot critical,
s pfdvidingeindt aznfficient apiousbdfiselventiisprpsant trgnsurg that therriyeap be well
t gﬁrre%l. KMoFebvérdin ég@e K‘ﬁlelry reactive and/or partly soluble raw materials, it should be
prevented that the raw materials react vigorously already during their addition. This can
again be achieved by e.g. increasing the amount of solvent or by lowering the temperature
at which the raw materials are combined. A person skilled in the art should be able to

choose suitable conditions.
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30 stirred. Moreover, in case of very reactive and/or
partly soluble raw materials, it should be prevented
that the raw materials react vigorously already during
their addition. This can again be achieved by e.g.

i ncreasing the anount of solvent or by |owering the
temperature at which the fAw materials are conbi ned.
A person skilled in the art should be able to choose
suitable conditions. 14 Generally, the slurry is kept

at its natural H dur i t he action st.ep ver .

2 el ee Sifpn B ko3t i gPBl PHLBO LS TPAEPESER K gfyaiso basic

asndl@RC hidped adtet\@ 2Mx0ekke 188 P8, astuesaibedimbV® 2A94/873859, where

added Th . 0fs Qy Rferably in th
oa}ue gréga?g ﬁfeeﬂ'l-ﬁpnjeﬁéréb?}l |Erh P\Q‘%aﬁg%n&eb i 2, evoer% ﬂ:m)errg y in the

prrﬂfgsméBI-}Q amd Q\ﬁé s g@quablﬂnihesanaf— offPe &ar anet er s

that are inportant for the performance of the bulk

cat al yst accordi t t .

ORI RESR R NI T —
t eheGhaantion, YA partiduldr thepreagtion Mmpr,ratulh@nhpmsmfhéhﬂﬁr oup Vil to Group
gg@grﬁétgiem&gg%ﬂto' WS h rgd?&h%h\%l F{a@l c?]rl t%hdﬁtioﬁ@ affl he reactlon time are

escrlptlo
t [desdsibpd abevedn yqqre detail incthe dep@iption of; the py! kr‘@EﬁMSP &% qeﬁcnbed it is

t b&;&é@%ﬁﬁé p?&dé@sr Qédaaiuthtotth@nrivawaﬁ&man whih aie Glovap Vilhe Group V!

o i e S O o T B BBl 59 B BN conions
C @md irésictiorstempérature atzose 100 °G ame prasw@hsghm\tl@nlﬁwdvamthe metal

a nPJI§ ratig rlse%gdvgqefhet%@l'siloﬁ ed WF\GQSJ Wamh%beoﬁwr;ﬁoduced under

IS a e ‘cat a bt ai ned can_ al

 dveiAthee SSMHoDh EROROLRAR® SVRIP GIREF AL 1A U7 et rickel

I PndMr@stio drfo rRactdketer. achi eve hi gher activity or to use

| ower nickel 15 nolar ratio or to react faster. Step
(ii1) After the reaction step, if necessary, the
obﬁajmgd metal oxidic particles can be separated from

:}gt *h Yl éjch i stdp, |f d’éc sgntheaddté?ﬁbdorﬁe R SHrddi%an bR separated

2 Ve smal | amount of
prfoti thenmqm o3 v mﬁaﬂon nmpr%dwsnau'm?nﬁ@éa@avvs gabodiment, such a

S%%{I %tr%dntfcrf%t’ehauxa@é uéédrtﬁétqtd imdmeedm be Jdparate from the solid
react.l on

C(S?ﬂfa%'? tqr%cwufq? é{"&&rﬁ?‘gﬁgf prﬁ%l{cg ciségla lre%ﬂ)a t%ele‘%egagg %H@l optional

ardmpbsitingdrithesdiditiéreat ntaitsmasw ined below ahd thep died. qFor the separation
X me Ha'd &{dﬁ: cﬁ%ﬁlc‘eg lrpﬁﬁd?:fb b4y semlhq%ﬁj éegallah&{-'ﬂeﬁhmque can be used.

separ a ron pbe uUsed. The separati d)cp a\
b d hg gepargtigqnotas tggdcmet l@forgéqr ﬁﬁe’ctaﬁ*ﬁﬂo%qnfpé’a“ vifh additiona materials.

aget 's@ll&ﬂiquﬁﬁée@éﬂaﬁérﬁ opﬁ&\aﬂoﬁ téEanSIﬁJhg dtebi apini ok included. Further, it is

Seﬁ(%?%@% QPU-P%?FM é?%';?} t?u‘l_‘k ca‘é%isstlag? egli ‘8& o&glpsﬁogﬁhqwd s%paratlon and
t ieyirig stép arak paiby tits ing Icomposiipd Wit agdditional 'I"FGU?'d

separation and drying step and prior to its being

conposited with the additional material.
Step (iv)

If so desired, an additional material selected from the group of binder materials,
conventional hydroprocessing catalysts, cracking compounds, or mixtures thereof can be
added during the above-described preparation of the metal oxidic particles or to the metal
oxidic particles after their preparation. Preferably, this additional material is added to the
slurry after the preparation of the metal oxidic particles and prior to the separation step,
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Step (iv) 30 If so desired, an additional materia

sel ected fromthe group of binder materials.

conventi onal hydroprocessing catal ysts, cracking
conpounds, or mxtures thereof can be added during

t he above-descri bed preparatlon of the netal oxidic
particles or to the netal 1dxi di ¢ particles after
their preparation. Preferably, this additiona

material is added to the slurry after the preparation

glg;bg%}yr%%g lgTOéﬁo ﬁ\fgshggih% 'siicélﬁ Sy ts‘%chsﬂg E&&Ea Jﬂ@r {hgeseﬁaraﬁon from the
Siieigi in ghes tméing/Kneadlisg 5tept Eyaraxdel%df aﬂ“P%quﬁl?éa's'@ﬁt&f‘%lf ithsh can be
f{oﬂ? %&9 withl dtﬂé' Infbedi %xﬁt&%ﬂd@sﬁg/tl@&iﬂyﬂ Gic&dréing tdhaiNeRsion are

tional materials that can be conposited
WQSW'QGH@W&QQ/“@W dic particles in the catal yst
according to the invention are described in WO

Olg{ 1ﬁlgpgv§gc}es?rﬁ8d c%ss?glg’e\fﬁatg Qﬁé E‘?fﬂ Qﬁ'ﬂﬁftﬁﬁlﬁg the bulk catalyst

crm e ot \9_@ cat al
wwithha eratediglemearts’ thatém]glatengjt:s gmdﬁg ol catalystof yics vgga and the

t@&xﬁg n I?ASFM% ﬁn)?gfd Mﬁx?n)% % ﬁfe‘?é}aﬁf‘goﬁehﬁ the' ﬁés()ﬂggé Bla llqund ("wet
pme@sac@'wpawﬁ tﬁ\slwcvafm gﬁﬂgi\ ‘ﬁ a"e)f%a?ﬁﬁk%y ? &%‘%"

t he mechani caI strength of the final catal yst

t . | . H .
%{Fﬁ&%ﬁnpé %é dale al g ngF %ghl feQ thf'l Qgﬁ?gﬁtb?ég )é%e?épr%} gﬁlﬁﬂ%ﬁbﬁﬁoratmg
t the mmterial during dhe prsgartaim ?fﬂé?) metdl Pedic prrlicias leads catalysts of

O rfiHiufart ﬁfg}f\'n‘t‘écﬁ%:&a@@@é\gﬂp iP rlicn.ﬂ‘aalif&hd ﬁ'tealaﬂfpartlcle size of the metal
art | cu

mechanj ca ren
, q)an:ch partigles ﬁﬁn [y(:% fange of at %@sto(f g 9’}?,5% gfe?er%j 1 Eaglsta{ um, most
Parefetdblyest 1dadt 2 Fmt B\ pFeAergisly @bt radre tramIEO00 uf, mite prefiegably not more
e

gtrhgén%q%)mn%/ Fg?/t%q @Pr}fﬂtrﬁfl ﬁg[n r\;?g&lgrettﬁ ef er 9 lr% rggrelje?a%@tnot more
Pheh 85@ Ry E et ma’erpeefertabmmhém:qnmarteteeinammles in the range of 1 -

pd t f bl
R0 7 AEA e AIFT0) e odR of B0 BPG  or sl ). e

nmedi an particle diameter Iles in the range of 1 - 150

p aggrnn%g’lgt?r? IQ)? %eerr@tah%xi'dl& Sé?ﬁ’clersa\ﬂlﬂﬁtr@f mgtenél 9Qsu8in 2Retal oxidic

cles with

t
eertiiescimbesde f<E I 5% U NPAPR B AR e meal

| Bxidi®partidit i€ bdsahtially maintanaden fo.reduttinghlikycatalybie

nor phol ogy of the netal oxidic particles is

essentially maintained in the resulting bul k catalg

Thiee binded evaterialsde babpplied msy bagpy matgrialg gomyentigaglly applied as binders

nﬂgﬁd}o?kﬁe SEHYV Etd é?@aéﬂa)hp%@mm %ﬁc@%ﬂb&-@(ﬂﬁfrﬁa sﬁ&r a8 conventional

iy e T

S dsé@db)ts‘o@arhm onlgibissiten titamih, Aitania-cvated cadraida, sAifconia, catlomc clays or
ym.na,_such

tF[EI%FH? glays | such ng's s ﬁ?‘\?g?yﬂf&ﬁg Nidofin, piofte kb@éﬂyﬁr%talmte or mixtures

Ia zirconia, cationigc
cthesesf. oPreferred binders are silica, smca ‘alumina, alumina, trtanla ttania-coated

alumina, zirconia, bentonite, or mixtures thereof. These binders may be applied as such or

after peptization.

Step(v)
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ani oni ¢ clays such as saponite, bentonite, kaolin,
sepiolite or hydrotalcite, or mxtures thereof.
Preferred binders are silica, silica-alum na, alum na
titania, titani a-coated 30 al um na, zirconia,
bentonite, or m xtures thereof. These binders may be
applied as such or after péptization. Step(v) 16 The
slurry, optionally conprising any of the above
additional materials can be subjected to

r %/ m&tfoﬁany(%ﬁﬁ%% a%yof ﬁ%(?bn\/e a&ﬁ%hal%%%é{&n be subjected to

t L'ma)edr&'lng Wiftash)a dotingbi milling.o hnaﬁdmaetsllﬁvﬂlw afiy ®n é’&bl inpgng. or

%ou%uﬁgtufa tﬂbr’ébp Qnﬁg@omﬁﬂﬁﬁﬁﬁ & rv«)éi Rkirld&ind &né¥dHgedr's mlxlng and
ese tec gues can ei t her

APy¥SnS GRS BRI TOReHEIIcas 671 b ePmled Sies Befors g arer any
abf tﬁé bbove«’:l\fut'tﬁér) materigls lateatidad gie pioalip taftemsolidhéduid separation, before or

r@é B ﬁ'egf"éeﬂ%\?”? Shyert g’se“%d Tthe. netal oxidic

particle optionally mxed wth any of t he above
? (v honal 10 materials may be shaped optionally
t

I st (1i) having heen n OMAri ses,..
cif 5 sePAd, HsTHak pie, Jar e AR LIPS B g fR/AtRyS Saditonal
Amytenisls htawesmﬂeu@btmram/ aften etzpt(i) travihg eenuapplied, Shaping comprises

fa [ tat i

b Bl RS 3P B TOG3RC0IR it Bmonat
sussadctq: faviitatey Bhapisigl carode, adsiedt Jhﬁeead%wéﬁm@ﬁe"se aluminium
Okugales surfmnié%mbh&m%témi dR&thyl Q:élldlﬂsét bershite NpolRstifylenkfglycols,

S,B‘i(‘e )é?ifp?ﬁe‘lﬁnq%@co r{“éfkfg?sgﬁﬁe id'? Q%ea adl n%:ﬁly%F%Q %ét{uorswn beading

C aid/dorasgraguditying) it isyreferred that the shaping $terq§ icdrried gutin the presence ofa
V\f:%x%' isuéﬁraeﬁf W& H@fer&?% f rUﬁbr?Qno?&%eQ&m& fRLAGunt tohﬁquld in the

‘meture expressed 6\.
| shapingfmixtiei expmsﬂa lpss ofignipny @Drig e FAnge §F 20 g (LOI after
(ktburat & c)l hour at 600 C). 20 Step (vii) After an
optional drying step, preferably above 100C, the

resul ting shaped catal yst conposition may be

tBrepiwil |y treated if desired. A thernal treatnent,

hR/}{‘&V%{ bﬁf.io%\ilgglgin esctéfgnﬁJEQLabjyan&v@ ‘RTOG@ eﬁ@ ngulﬁrBeshaped catalyst

I nven | yst “havi v%
acompesiien mayirke themmally itreatedgt ggangﬂ /é t'r‘%ﬁ‘é'g@??é‘l“e'ﬁh hawever, is not

VBdsehtidl ﬁﬁﬁh’e' No&e‘s@%ﬁfﬂéflﬁienhﬂw AZ8estri beﬂgﬁbbe rebulk catalyst having a
eat freate

St r UCt e,
%r"?"ﬁ' weéaﬁt%kﬂepé]%?qugl ucﬁeafl i, frangforms to a
t ayaalmreystmtwe rege preferebly heabotreated at prtemaretbneybw @temperature

4 f ow °C, mor
o ers'agﬁ Trandiich @r%‘k%é)étahﬁecgﬁuétggcoccﬁbée'&ré?&éﬁﬁ below 450°C, more

nmost_ pr ef eraqgé egven
I

SB@@Tab\YhtP%O“( $RQ Fra@ven Taele rpéeferaplg belowi ¥3iG: ynesh H@f%#l)( Ryen below
f BamaL. ITnlsk tHemhal| wedtmetl iseitypically done on the final bulk catalysts after

compositing and shaping. The heat treating time can vary from 0.5 to 48 hours and is
done in an inert gas such as nitrogen, or in an oxygen-containing gas, such as air or pure
oxygen. The thermal treatment can be carried out in the presence of water steam.

The process of the present invention may further comprise a sulphidation step.
Sulphidation generally is carried out by contacting the bulk catalyst, directly after the
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conpositing and shaping. The heat treating tine can
vary fromO0.5 to 48 hours and is 30 done in an inert
gas such as nitrogen, or in an oxygen-containi ng gas,
such as air or pure oxygen. The thermal treatment can
be carried out in the preseﬂce of water steam The
process of the present invention may further conprise
a sul phidation step. Sul phidation generally is
carried out by contacting the bulk catalyst, directly

a;rteg?rr? fdheot e r%tgpﬁd?({ é}%e%fortaﬁgr éﬁ;toﬂg of fﬂe%rﬁaepgf&és%ls?gps (iii) -

r any one o ocess steps

( Guilli )nostrmsfteraply@fterrtab sharigtte @ st\ﬁreedsw&maf?évss it aﬁrgvagracontammg
bidpduRd hehsds ’eléMetntbryas@;iHup WﬂrogémiwhmenDMDGQmetgﬁlc or organic

gg&?ﬁ"f%ﬁeg%?ﬁ%%’a# %%Iﬁrl canp%?r:&ggqﬂy B:%egaééecl %H n SItLP'X%OF ex situ.
S Riefeati ttheo sulhidatigre isceanfiddyoud ex i, i eetihe sutphidatiosi is garried out in a
aQel%/aPa'ie q“éac%r é:rlor 5{) Pfhgf &i ;ﬁ\weﬁ cdtd) tﬁébh“b?‘snﬁ&{ Ibefg! 18aded into the

e su lon is cCarried
omdmmOQQSSl@plalt afléﬂh%'a@*leor't g |Pé?ferfe!9 that 188 GatRlvsh Fomposition is

ﬁl ioEboHEXRAS bihd ARitei ng | oaded into the

hydr oprocessing unit. Furthernore, it is preferred
that the catalyst composition is sul phided both ex
SAtpuefam]H pracess ofithe Pesknpinedndion eemprises desfolipwingauccessive process
pgtgﬁ’ rédaﬁﬁ%fhb %Pl E&Ef a%@érdfnﬁ %o th'.A\BM\th c&#’é&ﬁﬁgs%d/@actmg the

arin bul

a&rgbgrm qegoqdocqn}p@un @eanstlyrgnwntl'bgﬁtacalad'd@ %Bbeeg é‘B?Ye]q alurry mixing

’ t me obfdurfeatoxﬁﬁdnéiﬂ%ﬁ!éleéwoélgd ai bindar, Sdolating thai gaticesofd fitration,

crlbed aboyv 0 d
oYPminade e s e Rt it SI3HRA yobatincy BRI anino.
thammagamdﬁummdmga filtration, met mxing the filter
cake with a material, such as a binder, kneadi ng,
extrusion, drying, 15 calcining and sul phiding. The
catal ysts are characterized using the foll ow ng

mehd@fislysts &0 cAaradteribed Csibg thedblloaingtnieti@s: First, the
length of, e.g., an extrudate particle was neasured,

and then the extrudate particle was subjected to
c brieegushsirength@CS (25 I bs in 8.6 sec.) by a novable

PEind Offe de@? of, Y & € ah @XridafA phrcl€ Was hnéé%ﬁreﬁaéﬁd Hef th& extrudate
neasur e

d | east
RTINS SPBIFR PORER SR OB Gy P A G- 8750 e B Vel piston
f Phecrdel ragyirep & crush the Harticlerveshméasmied. Theeprogsdhiedvas repeated with

étﬁ%%%a@ ¥xtma¢ie glclegda?tdC{hé %g@@g e RA5 tc%ﬁhl@f%d"%qti’aré (Ibs) per unit

exc or osi netr

atebsgth HomnThee enstiod rmferawwa@aanph@dmoimpa% Peréicles ifa @ fength not
| BrceBd@itg 7 m.Vebb and 30 Clyde O, "Analytical Methods

in Fine Particle Technol ogy", M cromeritics |nstrunent
Corporation, Norcross, GA USA 1977, |SBN

02 SahdsirBary0- X. Where medi an por e

The N2 adsorption measurement was carried out as described in: Paul A. Webb and
Clyde Orr, "Analytical Methods in Fine Particle Technology”, Micromeritics Instrument
Corporation, Norcross, GA, USA, 1977, ISBN 0-9656783-0-X. Where median pore
diameter MPD is mentioned, we refer to the pore size distribution extracted from the
desorption branch of the nitrogen sorption isotherm according to the BJH method as
published: P. Barrett, L. G. Joyner, P. P. Halenda; The determination of pore volume and
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di ameter MPD is nentioned, we refer to the pore size
distribution extracted fromthe desorption branch of
the nitrogen sorption isothermaccording to the BJH
method as published: P. Barrett, L. G Joyner, P. P
Hal enda; The determ nation of pore volune and 18 area
di stributions in porous subStances. |. Conputations
fromnitrogen isotherns, J. Am Chem Soc. (1951),

73, 373-380. Total surface area is determ ned by the

E%{E-g% f”bg “5?1 6 ag‘gesg%%éh% SPI o In‘EUEﬁMs fﬁﬂqmﬁogéﬁ%étﬁérms J. Am.

ecul ar ers
CBlesm. 3990(19@19@85373—@@0 TR serlge At ﬁﬁrre@ Hyghe el method: 5
gﬁrtuﬁélfgr Rl Bfimett ¥R EaFdiyr, ﬁeéorﬁtlbheggéh&’: inggulﬁrﬁdmm Ia(yﬁg) J. Am.
I gher_ por was carried ou mer cur
p%?%%’l%t(lj§3§ e%ngégcﬁgoed in e.g. Paul A y\/\tébb ané
Gyde Or, "Analytical Methods in Fine Particle
I@?&?g&g i xgg\e %&k@ﬁg}\ Sbﬁi{&é‘aé%fb? gﬁl‘sggg\gn @N‘no& eOpbre diameter,
Coes carrecv Pymersul (Hopopeimarmices iegsroed i . PRty ety and Clyde
hﬂed'A%Qlwceh fmétﬁd:dsc oRBE dParitial Téahhblogy"deMieronieriticsi dvstrument
The prese t
EBaEo e . A AP SRR, e ot sl oo

vwas 840 degsseect i on at least if the nmetal conpounds 15
are present in the formof particles with a diameter

rﬁg'r%unE &%{&ﬁé&é‘oh&vﬁ%ﬁl Epdung$ Visible light. O

urse quasi -el astic |ight, scatt iQ%e f
( Qlitatye dpternaton o RcpraseNGs &1 Blidirpria! SR s g, B process o
t Pelif@nfidtl dahsi eSdHﬂactéaafy iduaDinkpecticiest 1¢ast if ¢hel mhytal ¢vatpounds

i ﬁr\geq{?sreahmgf\? fq%iog{égmﬁn%% IPN ﬁ gtcp aqn%%rqgrgéfth?;\ tﬂe'\ﬁavelength of visible
M@hk a0f qarde| olethogs sachness quasselastistlighhsoglieringi QO(ELﬁp thear—forward

%ﬁgﬁ{d Wﬂac‘u %‘?@ R?J\AW tWB(an sﬁﬁ&t pedn eAn aldd pesEd td ﬁrrfy\/mat at no

are
apOlntelasttmepathwh¢ OSSP EHeBLan B BPFSULR GJRe ite state
S NG phrBtlé Sixe wadisisadmerntinediwithdibhtccattering (reenfpmndjscattenng).
added during the process of the invention can be
determ ned by filtration of the suspension(s

to be |
aQuentitativel deterieationritiiheineatal opRPeYNds WhIcH 37 P bt leagtpartly in the
tEﬁ:d ttdrg'%d&éoeﬁ@gﬁs%%%l&w(sw the 2Roult ®F SUEmetaomMpounlis added

I
Cglmng, ProFgss gue I%v&gw&g?c{ek AR %gy Fg&fon lthe susFenélon(s) to

f bé a@dedCantier ther comuititres witictg bte a;fphechéurglglthgj agqhtgpr\jmr@;@rature pH,

filter f QRS h

cRressure, ‘?é"rﬁ"rtn oﬁgg %5 lqhéuc We@ﬁﬂmbﬁj Sgg& %aéireﬂm ry in the
i susppasion($)iivealieded & ﬁ%!'ﬂa?tefc‘@#ﬁd:dﬂ'aéh? F\PgHaf ths el and dried fiter
c emoﬂhg%ighﬁéfqﬁb &b%d ameﬁévlzérﬂponhumewbe deteemipeé S standand tekkniques.

D tpg%éec af aparttfrom svg? d %e al %gm}xpunﬁs ?u?tlhérdsozﬂg gorﬂf:&ﬁgs tyu@ﬁj &< a solid
bmder, are present in the filter cake, the weight of this solid and dried binder must be
subtracted from the weight of the solid and dried filter cake. The amount of solid metal
compounds in the filter cake can also be determined by standard techniques such as
atomic absorption spectroscopy (AAS), XRF, wet chemical analysis, or ICP.
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30 subtracted fromthe weight of the solid and dried
filter cake. The anpbunt of solid netal conpounds in
the filter cake can al so be determ ned by standard
techni ques such as atom c absorption spectroscopy
(AAS), XRF, wet chem cal analysis, or ICP. 19 |If the
net al conpounds which are Xdded at | east partly in the
solid state are added in the wetted or dry state, a
filtration generally is not possible. In this case,

Eﬁgﬁﬁtg i2:%31111§I:untd!;1 915\?9 a#éj?%e ta?'ea&%ﬂ@%% sbfid &%Sdréj&!déa in the

corresponding initia
cumptedype dy sieia, AITIEESRp BRI ISP ROHole- IS Saseriig “eightptthe soid
V\’ﬁ%@{ﬁonﬁﬁurﬁ:‘s'nsdcdﬁglﬁéied elem QRE Sveight df it corfespoinding diitiaty émployed
met a nds initia
caetal oM n‘gnésmhﬁtdﬁ basiE; Eﬁ%%@w e}éﬁﬁ aragg?eg?l :%{SJ%AP mg §S‘1 the amount
Véfchll metell compdundsinitialyreniiinyed. araadry basiss caleulated ps pietet exides.
hal f maxi nrum of the oxidic catalysts was determn ned on

the main reflections in the X-ray diffraction pattern
of. Ghiaeactegistig| fylkwidthjah halpadmdin 28 scattering 10 angle).

Fﬂ{et dHaRicRALR TN \g&hlﬁﬁalﬂﬁailhgmﬁ t\oxidicfdatahyetsiwas determined on the
attern, a st er diffr ter
e aesiTnn e TomoRRPBHR: e 6 creny (FRIRPS 20 scatering

N@yRd)r eFeMthe detahindtionsofctha, Xeay diffravtior: ipetiern, asstandard powder

V\ﬁ{f/gﬁ\éﬁ‘g&eﬁ e&t?yqoe %@tﬂ;%%@%h&%gﬁ ﬂr%maeog ckYbé rﬂgeddf &Gh8Mheasurement

rons Ivergence and
aseniditignsacane £.gs |bet chosaypas follews: aio'laé)ge"?fé‘t’é&?tmgs 49 Ky :and 40 mA,

?wéi/teimbthsﬁ %@érzg%trorﬁs %/e&g%ﬂ);e ahd BR-Soafer: sh& SEE (vardsble), detector
ns nent :

U T 28} tm%é**%%%@b@ S St bhkeftz0oo.

R3 neans a reactlon process wherein both the first

aﬂ-qu ﬁ,gecr{ r be’ turt%gm%%% tgr fﬁe%xahﬁl@?%g%&& Keloﬁohﬁ Gneans a

I ONn
ofeaction pcmeas whereinHppthibgfisst atﬁ‘?cﬁﬁ—eftfﬁé??@l CWQEquoﬁﬁe %t lefst party

cdidlfi e re-rd&ﬁorfj ioEPEheiNsHonipacte Balk igndity B tHeasmtdlyss HT means
I Ven

o, e APabr AA LR AR s g

I BsHke ¢ twheting RVAh and RWA ard) eelative adolumet aglivity tand rielatine welght acttvnty

! %g;s’%ggw 5%% r &GP Ghe Irto H%kahy%t Mﬁtﬁﬁdﬁaé& riRO@Batdager. HDN is

dr odesul p urlsa I on di esel test
physleasigoifr @%@Wf’ﬂ% averedesylPhyRsatars f er ent

tenperature and pressure 25 test conditions 1 and 2.

ry?eeﬁ'e? ftés%(ﬁé’cgé‘g?z w%gf?&h?lr onx‘?n@n@ f{*‘; espect i vew feessure

Réét ddbbitfionsetsand 2 Teeosifix 1 @veas frs example int *ﬁ\é’/"ﬁﬁnfi &gw) efer to
! ﬁgq chiiitioR®1 ér?dafyéssgctﬂé@dﬁg RWA' 9D 'resﬁﬁ’s hr@VMol Bk’ﬁwn because

nmeasurenent 1S | naccurate and ?If er eECtetﬁ N ent is
tm riteeqen devels v thegreastion| Predict dsrr A o Py ia? Se@eﬁsH’e
Cﬂ’é@uﬁté encRgifferéhdas eblewdcthe Sanplee sire foarsniadirto identify differences in

%3?@[9 \(ntlpé’ﬁ&%ﬁg rsgmg gl%dr?nilﬂ%lé é!L ghéal %ftltoSén a %Llhﬁ'nur levels after

uthe duydrotpéatment $/ere dtermingdiapd gjvgn in Tab?e 6 under column S1,S82and N2. In
the tests different diesel test procedures were used indicated as D1, D2 and D3. The

RWA/RVA values of the reference catalysts C1 in diesel test procedure D1 and D2 (C1.1
and C1.2 in Table 4) and C2 in diesel test procedure D3 were defined as 100. All other
RWAJ/RVA values are calculated relative to this reference catalyst.




the tests different diesel test procedures were used
indicated as D1, D2 and D3. The RWA/RVA values of the
reference catalysts Cl in diesel test procedure D1 and
D2 (Cl1.1 and Cl.2 in Table 4) and C2 in diesel test
procedure D3 were defined as 100. Al other RWAY RVA
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catalyst. 20 Conparative Experinment Cl.1 and Cl.2

(NI MO 5WD. 5 R3) 115.2 g of MoG3 (0.8 nole M, ex.
Al drich), 200 g of tungstic acid H2W4 (0.8 nmole W
ex. Aldrich) were slurried in 6400 mM of water

( Sowiparsive Experiment GlehaetiC1.2 (SMo0BYB®.HRIf 5 ni ckel

h 3 I

Y9525 4TE AR L1691 Y8kl oo moe v
an@, Aldrichlevlere slug@g inf §{Q£,)g@lm§ water @uqu‘ﬁ@n A andheated to 90°C. 188 g of
h}‘xgkéixlg@l Wnﬁteuﬁﬁ@daﬂm(bl-%*ﬁmd N aokeof aiaeR! Rlanch) were

T. surface are Suspengi o
nadseangsa m 4500 S aiavaR A Roted fuolE BumepraR B Ome ricke
r awbiybmome(nwden thigandnthe othat evethps RO G B. & Tasytace atka of 239

895?@%8304 gwﬁs@dg&} o éﬁsh&sfoﬂr}{ In%%:ﬁutéé 'JnP'tIﬁ@res@ﬁmg mixture

suspensi o
M@s ricistainescet SBGioEa DBIOHkof 16 Bown (eyerisht) Wih cppinUpUSITIng. At the

VWRRd df th?sdtm‘?é/ ehd b%bns”?én wad ﬁtergch erhebiield W@ﬁ aﬁdvbtw %C FKe obtained
was wef-m X e
c e ok v e sl at S0tio s Piinsd e atLySy ke win 1o

P e ihidere extbi@ed,rdried) datcin€tl.apd isnlpfidéd as @scribBiddn Diesel test procedure
X IVI%EII e(gI W ?atﬁé H)S Hﬁg e%a@ ﬁ%}e RShed é’rﬁ%ﬁ‘m@@ﬁfractson was

[ soI a terial was then sul phid

2 frelotesyesibVingi H@B mﬁféﬂ@ir“@éé'aﬁﬂ%ﬂnhrd@ﬁwami?%#é@w “Iee%ched“fe from
PRt prdeddurEb1 IC M inTeddies)f) . Exanple El (N 0. 75W

R3 HT) A catalyst having a Nil Wnolar ratio of 0.75 to

1 was prepared in a nanner anal ogous to what is

dE&xampledsd (Ni0.75W1 BRX &i@pt t hat the reaction was carried

out, ﬂ(}g?ﬁ vﬂ'{ﬁtaoﬁ%' ol G LY B75 ©01 Whs HepAd A ﬁ\‘éﬁner analogous to

react m crowave radi atign at a. reac

t ahple dessrikeddh C1 pexceptdhal theygpction was carried o perdigenic pressure
akpar alﬁodmwrrﬁact& hZEtee with nN:roQa\deaﬂlaﬁcR\ 4t Q. reddGiomenaperatige of 150

ﬁégg %9 Qt&r%a 6" o&@\é\% G%Lﬁ%rr@ 1% hof[hl ggrbgrqa%]fl) @Ifs moles Ni)

pensi on
| mias addesicta180cc\k fwatar Blong eretbeq 9&3gram$ sé@ngsﬂc@lc'd\x@m mole W). The

aggs ﬁ%rﬁ@a@?ut ujttgq £@é’bdt Weﬁ&'p@v@é}ﬂl &¥edr8ctotdi Ratume and heated at

erat ure (040 nuous St
250 Chmiaite 1956 %‘S&e@oattt'af’t I%mﬁr%teﬁaerr §I‘?,H’%W5’h a%“n@%a“r'@g The
f ishihgie arhsacvdiedr tb adora viempérgtiire ahd tHe26dld filaredodridadneddovernight at

Zg&%g:l ﬂég‘#@é}hgglcr%a%naq wak %Il& tﬁ%shgwt‘g fefd Hﬁgﬁgj &H¥040-60 mesh

1on was %I/\@S evin
niiraetion avasvieiated by spuinph%mamal vasstheq su'@h'ﬁ@d tamatested using the

p%ﬂ)@@&“{‘é ?roﬁ'nrm&epte%?? bcddipd DAY Q&ﬁﬁléiﬁgﬂ%r ke perléfridirics iof tHeybimetallic

f the b I I
b B S et e
1 (Table 6)

Example E2 (Ni1fW1 R3 HT)

A catalyst was prepared as described in E1, except that the Ni/lW molar ratio was 1 to 1
and that the reaction was carried out under autogenic pressure in an autoclave reactor
heated with microwave radiation at a reaction temperature of 150°C. 2.35 g of Ni
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30 Exanple E2 (Nl W R3 HT) A catal yst was prepared
as described in El, except that the NNIWnolar ratio
was 1 to 1 and that the reaction was carried out
under autogenic pressure in an autocl ave reactor
heated with m crowave radi ation at a reaction
tenperature of 150C. 2.35 ¢flof Ni 21 carbonate (0.02
noles Ni) was added to 100cc of water along with 4.99
grans of tungstic acid (0.02 nole W The suspensi on

was t t | ed Wefl onT

v @pwggata @0410 @g{eé gl%a:?as f@éﬂﬁ%& 0%'8V efé:@%e {Jﬂﬂqﬁ\g ?\ dtc Sﬁ gr?rﬁlgfaf tungstic

t %Bﬁqo a2 ok \fvgzr Tiee ?.Qplér&ldm vids putiototd MSNsﬂqnW \raslgel off PigScc total
n@g‘Fe ﬁggg SSP égm@\?tgﬁgp : ﬁcg ?&Iq fg EL:%E‘ gahn]ie;l%?%?rg If%rge hours with

rmpetmuams slieringp §he saraple wen goqied toéean tamneratyra SR the sgfidfittered and

4Qrid o%?ﬁahtf at a@b‘@ r’fh\é’aa‘btehr‘%’éélI rﬂét@ﬂal %ssﬂeﬂétbdlghe 'Ebnbts were crushed
mat eri al  was ted, usi

prage caoam et ver Rl o R ] il R RyfRhided and
t hestqreuding tha peseedwé fiomeDibsettdsh ptoceduna Dér Surbrisiighi=the ;serformance

r ' |
ARV RRRR R g 4 B GuBihendOcy
described in El1, except that the N/Wnolar ratio was
Oéa IdE3 5th¢3ﬁ e preparation was carried out on

rger scal e. 164. bonat

a&%ﬁéwaf Breparef oo SRR Rtle PREPOE G M EaePRelp g0 s to
ofana g el reperatibn(vasGamizdeout WY a 1arber salepdfgiSanofidiscapenate (1.4
| nt o .

Figte 0 iaf Bloslly MR & ier B it 880 Bt (il3Abia 2.6 mole
t éMpérmataumenSv@ﬁ VERSHR rirdo f 6ﬁa¥,°@n@qt?ﬁﬂ¥asthes€tqt%'alvﬁd’.’asm%sed and
S }ERe8 HAGcHAR BhsoT LA 'ﬁélﬂ%ﬂlﬁt&ém&@at&f&ﬁd Behomd with continuous

filtered and dri ed ov rn| ht at 12 obt [

mrStiEng. o [he, SAMRIR (WaS 3?8 OTdeW% /agl !19 f[}gr%d and dried
droverdightatl m?cedrmmlbtamddphatelmj V&S v@&medtmm 1%wv@81bla¢m extruded,
R SIS ket e B o ol oo
dd¥cribed in El, except that No was added to the

reaction mxture that the NN to Wto Nb nolar ratio

d that th [
wxarrgle £ BN 378t daees AR | 07 160 B P "
C a batalpdt aval Jprépanas] as HiscribarksinZ5!, axchpt] thab NbAvas adsed tothe reaction
W%lﬁ[x altt%?ghéw b g@go %P%GHF r&to \Iréﬁ"g%ttbCO @fH % 632§ 3and that the

ni obi ¢ aci

( @kepa@BﬂWPﬁ gerSied PN 2 IsT Sl o ool °Wél's°aﬂaﬂ“a‘e %?‘d“%{e Ni) was
5-zdadd tbnuamb@ceofawtaer 4161y Wit 682 Sgemnwast tahgstiedcidr(2l73 mole W) and

heﬁlHS gft mc:)lbic amd QO b? mo?e%qvb%rtgx CBBM Industries). The suspension was put
into a 5-gallon autoclave, the autoclave was closed and heated at 10°C/min to 150°C and
held at that temperature for 6 hours with continuous stirring. The sample was cooled to
room temperature and the solid filtered and dried overnight at 120°C. The obtained
material of combined parallel preparations were extruded (with 10 wt% binder), dried,
calcined and sulphided as described in C1 and tested using Diesel test procedure D2.
Surprisingly, the performance of the Nb containing material is improved as compared to
the bimetaliic catalyst E3 and the trimetaliic catalyst C1.2 (Table 6).
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hel d at that tenperature for 6 hours with continuous
stirring. The sanple was cooled to roomtenperature
and the solid filtered and dried overnight at 120C.
The obtained 30 material of conbined paralle
preparati ons were extruded _ (wth 10 wt % bi nder),
dried, calcined and sul phi"ded as described in Cl1 and
tested using Diesel test procedure D2. Surprisingly,
the performance of the Nb containing material is

if&m the binetallic catalyst E3
a%{"%ﬁ%tﬁﬁ” al |‘§ catgg? st ClL.2 (Table 6).

EAcgatdlyst B3s (PreparadorigV B o torky melarJatq 49 %‘éa? 705, 235 g of Ni
PE&Bar-S G/mt Molbk Ni) val¥adtied W/ T0Dkabf water oy \wh 95 rdngs of tungstic

O s hotrel Thebd 1415 8 Mo 5 v R e gt 353t o o

aseéaled Weﬂdn’f‘rwlease\/\bf amikc tolal vgjumé alvth Geated . vith m\groyam)amatnon at
T?@"g@ﬁ h& q‘ﬁ@ %n&vﬂﬁld Rihat tg?;nﬁef%tu'ﬁe SRk EQOMJ ;S?Qs-EMersté Rdurs with

une an eated wth mcro %
r amﬂavcpt@ﬁﬂ@ng THECPaMRIE We QoSHSE 18 FROTHEMRETZ1UrS f the solid fitered and

t Gfﬁb‘sé\i&rﬂérﬂ NI, THéE GERIMeE rﬁﬁt@% wase péltdtetﬁ theo peletsvivérl crushed

ﬂ%é& §$ meg :qét{q\nr%sgﬁqq?‘%aé ???{eém% ‘d an%?al)é Yvé% sulﬁ’f%gd and tested

oumnmtrgtﬁ]:esattestmmﬂfh@mbt ai ned material was pelleted,
the pellets were crushed and 40-60 nesh. fraction was
i sol ated by sieving. The catal yst was sul phi ded and
t@Qf’@éfaﬂ!eeﬁBQ’H@e’tt%@(N1MM?%g brocedure D3.

kéq af |d1&eﬁ]§?cﬁ‘6*yﬂb BrB?naﬁE l\’?‘Nitbg G BIL,E3)1. &&&Ieg obfNi) were
ni cke r.bopat e

rapertecny pOGRLREST VIR B Sty s {1 b gubsesuenty
t 5.2 e6MbO; (0B mblaMoy amzothe af tengstio agd WO 63 B feie(V) yere added
1§ncil' %ﬁzéﬁ%(m Q?y (AQS %\?\?@H Qo MBIC aRd nefiaifedhit ﬂwﬁﬁﬁaﬁ{pﬂefature for a

wer e added t
S Pﬁﬁ‘qd)Pf\ﬁHgUt ahoéf? W'B’ CPEHILOHE SWHP%AAE\?%%{“Q‘?“ 'ﬁ g’t'"e the Suspension
t Wﬁ@ﬁlté:lédﬂ Thd Oiftaifled filtar icakk whs abuixed® Wit 60 Me%\af tatbinder (based on

% OUS h§t°|f rtﬁ% 'L?t[eﬂ ta&nﬁ% g)bolfhet \D%é LdfEnt &t e mlxture was

tal ne ter ca
vvadjusteck ecordarttmomnm %dofdaaletswmeﬁ tr(ed'a%cp Wwas sqbﬁ%QUFadeaqxtmded

W?h& h@suﬂcf\g %chi@ weslaRby &t 1209 R BtHOGr@)(eveH@t)l\a{dgalmﬂtaeMO °C for
m Xt ure wa 0 obta

I SRS CHBTHY 209 AR SRS Tickidh, B FobtsRby siving

eXheé ndtedal wasitieenrsaiphided agd tesled dising theddiesetitest pchg@IGIefQi’r-

16 hours (overnight) and calcined at 300 C for 1

hour. The extrudats were crushed and 40-60 nesh
f Canparativeaxparisand CBIRBNIWHAOhg.  The material was

t BEB gk xﬂﬁbt@eéilda%dv@%tzﬁﬁolé ) Veastsridd if oR¢ littesttwater together with

58 550.% st MRGETPaTale [ ATCONEHODES HS dOd miisgor . The
S kupehsish oftheoMeolids wes hedted\tat99PC tndjbeidhat thatitempera@reSfoga period of
g%? gio%r%( ?ﬂeﬁy&ﬁ)ﬁé%c&HMﬁg Em%h{';%éé\‘ld( prng iiﬂ'\e,"\%@ s(:Qpe%sion was
filtered. The resulting solid was dried at 120°C for 16 hours (overnight). The resulting solid
was pelleted, the pellets were crushed and 40-60 mesh and the fraction was isolated by

sieving. The material was then calcined at 300 °C for 1 hour. The material was then

sulphided and tested using the Diesel test procedure D3.
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suspensi on of the 2 solids was heated to 90C and held

at that tenperature for a period of 20 hours

(overnight) with continuous stirring. At the end of

this time, the suspension was 30 filtered. The

resulting solid was dried at 120C for 16 hours

(overnight). The resulting?$olid was pelleted, the

pell ets were crushed and 40-60 nesh and the fraction

was i solated by sieving. The material was then
cine , 1 hour. The material was then
M}aga?ﬁﬂﬁﬂ&?'g‘i‘@@%bsu ng the Diesel test procedure

DBhe 2falysExasptepaigd uhtibr auitigeRs prEESES)in I eutodlavs Kegetongated with
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? gﬁ%g %27%‘35(‘0 2 %ft{j‘\ﬁelatﬁ!gc{ geaﬂéw \%% mscrovf'avg 9ao§at§% %ﬁo‘a‘h{nn to 125°C
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fraction was isolated by sieving. The nmaterial was

Eﬁg}nﬁé ?I(,@igﬂ,aq-\t;,ﬁnp@,opfor 1 hour. The rmterial was
t en

and tested usi ng the Diesel tes
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astiridge atled savhild) wais cooled te rocl itartpesaturatand e rspkid filterddb o dried
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B megfoiraction was iselaieddmmiavingu T ee alerigl RS doRn %F'qut%@ea °C for 1

aRélir Aihle éhterRIPEd themsulpHide e testdtruspigtied Diesk! taxt piokedure D3.
was pelleted, the pellets were crushed and 40- 60 nesh

fraction was isolated by sieving. The material was
tEﬂin;ﬂé\EBi(Ni@WH'\*sﬁ(BD Cfor 1 hour. The naterial was

en‘@gaullfsg Egségg,gg#m&ta goégﬁff%@@%@éﬁoﬁlh\gé%gctor heated with

V\mrqmas@aad@aﬁomnderrea@loog@np%raﬁgfeegfslﬁ’ie°q ﬁn%fﬁa&t!mb&mwé about &

I i, 9135 @%Nﬁ&rwﬁaté (Olm%m?wéﬁéhcﬁa t@moa& oﬂvét@msdgcmh 4.99

tgerggg rc:gglttuli!nrgsehcoacnd (0.02 mg\e %r e‘?het Is%gensron was pu% wgo a sealed Weflon™
vessel of 275cc total volume and heated at 10°C/min to 175°C and held at that
temperature for 6 hours with continuous stiming. The sample was cooled to room
temperature and the solid filtered and dried overnight at 120°C. The obtained material was
pelleted, the pellets were crushed and 40-60 mesh fraction was isolated by sieving. The
material was then calcined at 300 °C for 1 hour. The material was then sulphided and
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hours. 2.35 g of NI carbonate (0.02 noles Ni) was
added to 100cc of water along with 4.99 grans of
tungstic acid (0.02 nole W. The suspension was put
into a sealed Wefl onT"" 30 vessel of 275cc total

vol ume and heated at 10C/ mn to 175C and hel d at that
tenperature for 6 hours w #h continuous stirring. The
sanpl e was cooled to room tenperature and the solid
filtered and dri ed overnight at 120C. The obt ai ned

nmat er.i al elleted, the | et re she

160 g e piske 1 RaiechbopE ol ERLG, S RN el Ritrothemal
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hydr ot hermal conditions result in a pronounced

i mprovenent of the activity conpared to reference
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sol |

Ceie A 0P a0y aF Bl it o gpersi i 0oLy PSgHg SpiY pes cred
catn1209C dors 16 dibunsr fovegnighty. Theeresniting fsolidhwas pelleted, tthee pellets were
a{:’l’ﬁ%%gé' ? -W?Zne{]shlaBSrt ac?gﬁwagﬁwafédrb? S%QinF dT}Y@ﬁtaQF:él%s then

ours_(overni ght resulting
wealcingg at é@%’iﬁ fof hBoyseThenatergl was "@P&gh@eeda?ﬂﬂ’ ta%}e% BS%% Diesel
afaet présediire@st i on was isol ated by sieving. The materi al
was then <calcined at 300 C for 1 hour. The materi al
was then sul phided and tested using the Diesel 15
t Geinpanativecepedmedt CENPNP.85W\AS R3Yperi ment C5 (Ni |

'\Q/\)g\% %ﬁg@ adtf Hive, . 155 R \gl? Qvaé‘%iuﬁleharv\%e fifer lﬁwﬂg} Bgether

rried 1n one liter wat er toget her il
2wit5235 gfof pickel dwdmypgratrenata hr R i DS €cRgloPyNi) and 1.6
Hgrené Of Aotii®add @ 01NnglefiNE). ITHS sugfkngioAoBthe 3 soiidsbias esated to 90°C

h%’}f? 'ée&d"qofﬁ%(s %erl]‘%mﬁefp 4 §?§C{Lﬁ f% h%Lrs (Q\?etrrﬁ?tﬁfylﬂg ontAdous stirring.

patrthe enddf tHitimehe syspersion Wit ijlteqth ﬁhq;rgmltilm;@ was dried at 120°C

Sfol i hdis (ove%ugﬁtl)1 eI'h@ REsulthg "sblidswés' ﬂ?éﬁ‘ete& AR seHSts Ward &Dsﬁé@%nd 40-
filtered. The resultin

189 metht %nd(ta% Eractiog e, SO PLSiaVeg Jgegzﬂ??fa @& hen chidhned at 300
IO'lﬂ foet a6yr. THeampatelidl etas themrsalpbided beditested ugifg theDieset testgrdcedure
ﬁ fraction was isolated by sieving. The material was
en calcined at 300 25 C for 1 hour. The material was
t hen sul phided and tested using the Diesel test
procedure D3.
Comparative experiment C6 (Ni1Nb.075W.925 R3)
46.2 g of tungstic acid H,WO, (0.185 mole W) was slurried in one liter of water together
with 23.5 g of nickel hydroxycarbonate 2NiCO;*3Ni(OH).*4 H.O (0.2 mole of Ni) and 2.4
grams of niobic acid (0.015 moles Nb). The suspension of the 3 solids was heated to 90°C
and held at that temperature for a period of 20 hours (overnight) with continuous stirring.

At the end of this time, the suspension was filtered. The resulting solid was dried at 120°C
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Conparative experinment C6 (Ni | Nb.075W 925 R3) 30 46.2
g of tungstic acid H2ZWX (0.185 nole W was slurried
inone liter of water together wth 23.5 g of nickel
hydr oxycar bonate 2Ni CO3" 3Ni (OH) 2" 4 H20 (0.2 nol e of
Ni) and 2.4 grans of niobic acid (0.015 noles Nb).
The suspension of the 3 sol¥ds was heated to 90C and
hel d at that tenperature for a period of 20 hours
(overnight) with continuous stirring. At the end of

S8 R R 0 M i S s
Ti6e miesb @hd thegfrastivn damg!apdlﬁy@!ewg THeematetial sas thesy Q?'Clned at 300
c 5(‘3' $19hodP dhé ﬁnate@gl \U@as‘th A& foHidea ahd ?é‘srédqréln b1 ¥dse grocedure

by s evi ng. mat er i a vvas then cal ci ned at 300

f&. 1 hour. The material was then sul phided and test ed
using the Diesel test procedure D3. 5 Exanple E9 (Nil

No. 025W 97 al yst was prepared under

a%ﬂ‘ﬁ'@@rﬁ (Bf@rgﬁg@%ﬁéﬁ% Lt ocl ave reactor heated with
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aheatbe latl 16PC/rhih &b 159‘1@33!@.'3@]@ @t that tednpecalure foii & hours with continuous
C%th UGYHS sa hrgr\ﬁ anooIel-Ehtg @&Fﬁérﬁp&@%r&% fid §oﬂd FREHEY and dried

enpe ‘ature a e SO tered dri ed

oeeTADkiAt 139°C1 Boroobtained mgtesiphyas Aelisted. ithg PRIE'S vree prupley and 40-

t 3@ nitgh :f@%t&gw?sesmew besleany] TAS mikferaDwaeihbn taleined atrB00 °C for 1
S Ol at.e ev or |.

\é\gpl& ﬁré%mgt? aé&% %e]n 3'}18%@ %ndirtg&gﬁ 0di gpﬁag%lngﬁ groc:ﬁdure D3.

sul phi ded and tested using the D esel test procedure

aﬁf&%ﬁnﬁ%@o% ?ﬂ%@ 95 R3 HTI50) The

S prepare er autogenic pressure i n
= The 6#lalVet was EeRsYoc MEG ALIGRETYF PrOSFur b 20 RHIPSIave, raster Bpted with

almictowRRrhdigibnt £ Raatioh l%nﬁbfaraldi@ o180 EC r2@d Géaation timeeof about 6
K,F\?L?rgaﬁﬁsa%géﬂ Cionatg &03&0(%0 85 Ni) vaag ?dabe%QS‘H @c@%f @%ep%ﬁi%mh 4.74
ofgramsnafsungstiaadial (I @1 90hole Y¥) andg. 1619@"(5 of Gio§iceaeid @fo 1 moles Nb).
Nhpb 's&sp@ﬁét?w Wik V@? 1nt5'9|s§§!e&‘meﬂonm%ss%v§m& fbihl \OﬂﬁmE lahd heated

into a s A M vessel of cc. total %
aALTREATBd TACIEE A Gon e fE NS pih Eontmious stiming
{ TAP &ApIE Was fcﬁﬁlecﬁt&keum&empérbtuwﬁdl theleelig fittered rand grie® Bvernight at

TE??‘%a;rﬁ? tog gr?agerr ?I\Areag pe@éé%ftﬁ%?gﬁeﬁ H&%O%U&Fﬁhﬁud 40-60 mesh

olfractionaads mtam kyl sieving. Pee metesial wasnleerp@qlr@ﬂét weQ &C for 1 hour. The
C hisadiarvaANfe QudfieBBAd tested using the Diesel test procedure D3.

Example E11 (Ni1Nb0.075W0.925 R3 HT150)

The catalyst was prepared under autogenic pressure in an autoclave reactor heated with
microwave radiation at a reaction temperature of 150 °C and reaction time of about 6
hours. 2.35 g of Ni carbonate (0.02 moles Ni) was added to 100cc of water along with 4.62
grams of tungstic acid (0.0185 mole W) and 0.24 grams of niobic acid (0.0015 moles Nb).
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fraction was isolated by sieving. The material was
then calcined at 300 C for 1 hour. The material was

t hen sui phided and tested using the Diesel test
procedure D3. 30 Exanple Eli (N | NbO 075W. 925 R3
HT150) The catal yst was prz&ared under aut ogenic
pressure in an autoclave redctor heated with

m crowave radiation at a reaction tenperature of 150 C
and reaction tinme of about 6 hours. 2.35 g of N

r bonat 0.02 anld
PRk o B e Ve 7085l v
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nBikabiaydr ot hermal |y 10 prepared catal ysts 04 to C6,
but also a very pronounced unexpected i nprovenent of

activity conpared to a . catalyst prepared in the sane
cGﬂ'ﬂP?ﬁagY\e SXReABIENt Fﬁg"gﬁ’é '3% i t of Niobium

Csmvgroatuhyalc Qg e'szCQ 0.2 GYle{ W) $4d sIBSied aheysar of GatBOtogether with
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el d at tht fe refor a. peri
e R e S TSRS 15l Rl (REE, S MLSsote vas
Spéupteﬂ,Sihaneﬂas veré toarsheld ahtl e40-60emakn andg tiso Fractionawas isolated by

dél%\ﬁl’% ]ré%g‘lafl as Jtﬁ%'h 9&% ifed 9?’?(5(11 s@dr)+ hdlte The %Htériaﬂ @as then

ts were crushed

4 imBieneasH tester v5iag theiRieseb st BooRER RE el ipsulty %eraat at very
Tﬂﬁg PR tﬁﬁesV‘Qﬁln{pl?&@méﬁﬂ il defvity @buld ®@ dbtdirad cbnipated.to 20 hours

ﬁgggtgpat t?nréels ubv%i é@fﬁ rlfé\plaéem%ﬂ Ig %ggu?r? %ﬁq?ﬁgdt B%t jY"rﬁ‘f"ovement

vebtyined lyrthe hyelaatberonal ¢ondiiensan i nprovenent in activity
coul d be obtained conpared to 20 hours reaction tine,
but that this inprovenent is very small conpared to

t Bxample Ed% NibAW1 RBHBSOLI ned by t he hydr ot her nal
CoREdiRR Svas Brepaiel Rinbdrlautdyehic PWssing inBrl atbclave reactor heated with

microwave radiation at a reaction temperature of 150 °C and reaction time of about 6
hours. 3.53 g of Ni carbonate (0.03 moles Ni) was added to 100cc of water along with 4.99
grams of tungstic acid (0.02 mole W). The suspension was put into a sealed Weflon™
vessel of 275cc total volume and heated at 10°C/min to 150°C and held at that
temperature for 6 hours with continuous stirring. The sample was cooled to room
temperature and the solid filtered and dried overnight at 120°C. The obtained material was
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The catal yst was prepared under autogenic pressure in
an autocl ave reactor heated with m crowave radi ation
at a reaction tenperature of 150 C and reaction tine
of about 6 30 hours. 3.53 g of Ni carbonate (0.03
noles Ni) was added to 100cc of water along with 4.99
grans of tungstic acid (0.32 mole W. The suspension
was put into a sealed WeflonTM vessel of 275cc total
voI umre and heated at 10C/ mn to 150C and held at that
erature for 6 hours with contlnu s stirrjng. The.
S BRIFa iRepeleip et THSHeIAT A0cpBTSi tHetonsHEe [SRted fyisipving. The
f In{ate&‘éEﬁasanﬂn ataicindd G\V 80 PQHér Bhouk2Dieé matesialolasaihae dulphided and

?e%b@%@'@?e S é?ersr aC hoeb\%g%rg hIS3 pﬁiel dés%lté/v%f'\gw ctﬁéis i?xe ﬁ/drothermal

mgo@hﬂom vemgoqdwrenul@a:ae bA @utamed 3bugrer mﬁal molh tﬁmo by ¢hat a higher
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D esel test procedure . The results show that in

hydrot hermal conditions very good results can be
olcbipardiva expurpiumt cuqumls\makaeoy atio, but that a
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W se to solution A at a rate
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nﬁ&gﬁiugh?mﬁ]égel%%rﬁ%ggg b gnd dried in air at 120C

overnig e o material was pelleted, the
pell ets were crushed and 40-60 nesh fraction was

|§9;,ﬁ'§|g@1§m,§|9m|;@g”ﬁrg@? material was then cal ci ned
hour. The material was then sul
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act or reac
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2021 SO S B o 195811 LS P ot e
f pelletsovaie giyshesl and 40-60 mesh fraction was isolated by sieving. The material was
then calcined at 300 °C for 1 hour. The material was then sulphided and tested using the
Diesel test procedure D3. The results show that surprisingly also very good results can be
obtained by reacting under hydrothermal conditions a reaction mixture wherein all

components dissolved.
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wi th continuous stirring. The sanple was cooled to
roomtenperature and the solid filtered, washed and
dri ed overnight at 120C. The obtai ned naterial was
pel l eted, the pellets were crushed and 40-60 nesh
fraction was isolated by sieving. The material was 30
then calcined at 300 C for 2 hour. The material was

t hen sul phided and tested using the Diesel test
procedure D3. The results show that surprisingly also
very good results can be obtained by reacting under
hydr ot hermal conditions a reaction m xture wherein al
conmponent s di ssol ved. 28 Conparative experinment C9
(NI W R2) 5 49.2 g of ammoni um net at ungst ate

(NH4) 6HZWL204 (0.2 nole W were dissolved in 800 i
"R flparditd BbbrnHiCd ARk @ PH of about S.2 at
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the component is dissolved.

Diesel test procedure D1
The catalysts were tested in a down-flow tubular reactor. Each reactor tube contained 10

mi of catalyst mixed with an equal amount of SiC particles and sandwiched between
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Sinul ated distillation ASTMD 86 Initial

184C 5 vol .9
287C 70 vol 9

374C The cata
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11.7 nono-ar?ﬁ% ECS (w .

(w.% 10.8

% 16.5

aromatics wt.% 27.8 pol ynucl ear aromatic

¥ omati cs (t.% 0.8
boi ling point

@smt FEERSTOCK30 vol . % P65C 50 ]vol %
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Ngpmnwier e tested under thé&4two

pwn_in Table 2: 10 Tablel?2
total aromatics (wt.%) 27.8
polynuclear aromatic (PNA) (wt.%) 11.7
mono-aromatics (wt.%) 16.5
di-aromatics (wt.%) 10.8
tri+-aromatics (wt.%) 0.8
Simulated distillation ASTM-D 86
Initial boiling point 184°C
5 vol.% 218°C
10 vol.% 231°C
30 vol.% 265°C
50 vol.% 287°C
70 vol.% 310°C
90 vol.% 345°C
Final boiling point 374°C

The catalysts were tested under the two conditions shown in Table 2:

10

Table 2
Presulfiding | Condition 1 | Condition 2
Temperature (°C) 320 330 340
Pressure (bar) 40 40 20
H2 to oil ratio (NI/) 300 300 300
LHSV (1/h) 3.00 2.00 1.50

Diesel test procedure D2
The catalysts were tested as described in D1 except for another space velocity in the 1st

15

condition shown in Table 3:
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Presulfidin Condition 1 Condition 2 Tenperature C 320

330 340 Pressure (bar) 40 40 20 H2 to oil
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300 300 300 LHSV 11h 3.00 2.00 1.50 Diesel
procedure 02 The catal ysts were tested as described in

D7 except for another space velocity in the 1st

ati o NU
t est
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condition shown in Table 3:330 Table 3: Presul fiding
Condition 1 Condition 2 Tenperature C 320 330 340

Pressure (bar) 40 40 20 H2-to oil
300 LHSV (1/h) 3.00 1.50 1.50 Diese

ratio NI A 300 300
test procedure
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al

hydrotreating of a diesel feedstock having the properties shown in Table 4:

Table 4
GAS OlL FEEDSTOCK
S (wi.%) 1.1969
N (ppmwt) 102
total aromatics (wt.%) 28.3
mono-aromatics (wt.%) 16.5
di-aromatics (wt.%) 11.0
tri+-aromatics (wt.%) 0.8
Simulated distillation ASTM-D 86
Initial boiling point 178.4°C
5 vol.% 211°C
10 vol.% 224°C
30 vol.% 261°C
50 vol.% 283°C
70 vol.% 309°C
90 vol.% 348°C
Final boiling point 372°C

The catalysts were tested under the two conditions shown in Table 5:

DR iR isuifide

to a total sulfur content of 3.7 wt.%. The presulphided catalysts were then tested in the

Table 5
Presulfiding | Condition 1 | Condition 2
Temperature (°C) 320 320 340
Pressure (bar) 45 45 20
H2 to oil ratio (NI/l) 200 300 300
LHSV (1/h) 3.00 3.00 1.50




10 vol % 224C 30 vol.% 261C 50 vol.% 283C 70 vol. %
309C 90 vol.% 348C Final boiling point 372C The
catal ysts were tested under the two conditions shown
in Table 5: Table 5 15 Presulfidin Condition 1
Condition 2 Tenperature (1C) 320 1320 340 Pressure
(bar) 45 45 20 H2 to oil rafio NU 200 300 300 LHSV
1/h 3.00 3.00 1.50 31 The full width at half maxi mum
(FWHM was neasured for all exanples and was found to
5 be below 2.5 in all exanples. The exanpl es show t hat
under hydrothermal conditions a highly active

catal yst coul d be obtained even at group VIII to group
VIB netal nolar ratio below 1 where at nornal

at nospheric conditions no active catal yst could be
oFhajuliaitith 3Chalf@naNirgurd (FVEMDWRS Measyred for ahexampley ayd wag found to
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OWr n Nmr O moO W Uuwwwao
WWWO W0 WO W33 CLAIMS 1. A bulk catal yst
conprising netal oxidic particles conprising one or
cimive G oup VIB netals and one or nore Goup VIII

net al s obtai nabl e by a process conprising the steps

of: i) conmbining in a reaction m xture one or nore

1f i r s hetkngatalysdl somprisiner netahexidin parbiglesrganerrising e r more Group
VIEhRlah bR ntre REHD HIRGRISls obRINBPEM S §r6CEE icBinPsing the
one or nore Goup VIB netals in the presence of a
st5PP% ¢ 1 quid, wherein the Group VII1 netals to G oup
VIB metals nolar ratio is bel ow 1, and ii) reacting

the donpouerdeininadiay ehyeaasiohemigire coRRli A1 GIREe alirsty compounds

[ﬁ:cu gtn c&rﬁﬁfﬁh‘ﬁ{gaéhg 8r ﬂﬂ@@rdd@@lﬂ%éﬂa%@aﬁ&ﬁﬁbﬁ%ﬁ@ s&dond
i

I
The bul k ggrp'gﬁgwgf ng188§ asp ﬁ&e PBmST é?%uRQ/II?aeraés |H“?§’%gr%sence
reaction pfegsaticeliqud, vetiecaie theet Bosiphéili roetplp de §jeup, VIB, metals

The bul k %]a‘?l‘éﬁ%ﬁs B&6WHUidag to clai m 1 wherein the
protic liquid is water and the re I s done, i

hydr 8t her ARACtIRB A EQBRAYINGS uﬁd‘?’é‘é((i’fq mta ﬁ?i@r“%?f‘&raéa teaction
above 100&nespudatare ae@et the mofling snpreeatite gifidite ploéin liquidb de form

metal oxidic particles.

O
o

2. The bulk catalyst according to claim 1, wherein the reaction pressure is
above atmospheric pressure.

3. The bulk catalyst according to claim 1, wherein the protic liquid is water and the
reaction is done in hydrothermal conditions at a reaction temperature above 100°C and a
reaction pressure higher than 1 bar.

4, The bulk catalyst according to claim 1, wherein the one or more first
metal compounds and the one or more second metal compounds remain at least partly
in the solid state during the entire reaction.

5. The bulk catalyst according to claim 1, wherein the metal oxidic particles are dried
and/or heat treated at a temperature below 375°C.

6. The bulk catalyst according to claim 1, wherein the reaction mixture comprises a

Group V metal.

7. The bulk catalyst according to claim 1, wherein the metal oxidic particles comprise
essentially one Group VIil metal, and essentially 2 Group VIB metals.

8. The bulk catalyst according to claim 1, wherein the metal oxidic particles comprise
essentially one Group VIl metal, and essentially one Group VIB metal.



4. The bul k catal yst according to claim1, wherein the
one or nore first netal conmpounds and the one or nore
second netal conpounds renmain at |least partly in the
solid state during the entire reaction. 5. The bul k
catal yst according to claim1, wherein the netal
oxidic particles are dried and/or heat treated at a
tenperature bel ow 375C. 6. 3he bul k catal yst accordi ng
to claim1l1, wherein the reaction mxture conprises a
Goup V netal. 7. The bul k catal yst according to claim
0l, Wwhresuphided ailknedtalyst aarddterizearn that 83s @ mojardagsyst according to
[ qoup VIIl nmetal, and essentially 2
C@T??mg%%k%ngaﬁmg% The bul k catal yst according to
claim1, wherein the netal oxidic particles conprise
18ssert wracrelsy fop the nepryifasturs of thereitlig patalysh accaxiing fie F'aim 1 comerising

nfet=p bhidioparticlde bithinabielby the stéps®B| phi ded bul k cat al yst
characteri zed in that it is a bulk catal yst according

t h e ??Ha' m 3m5 Fﬁﬁé |nréar§ grgﬁ'xﬁ.w m'o‘#ﬁ%re fﬂr& 'cO C@E&C&%nglﬁg one

nuf actur e catal yst accor
claim1, ©bmpE GéergV"'r?ﬁqt%w ar&@r@,o& Mot ?eICE’Pde"éD"@B?’EjFﬁQ’BPr@mg

by the st @psodiorel GropOVTBinitkaRGn the preseRRAK b @rotiEiiauidlwRerein the

OGn g u 8 r VIrrFIr ?.P&It\ﬁlf%et%lg gpé)rou d\?lB?n srn|10 érqglogsrbelowqr rm) re

conpii} si ngeactitge ther compayndy @ufﬂﬁf\msfqm fa?'scqf\dm?ﬂ'ﬁe at a reaction

presence @m;ﬁzrﬂtﬁr@tdbgvel thél Bblﬂwg t&\h@érﬁbr@ Jf R pr@fcchbimd M 4 lreactlon
nmetals to G ou

) 2 eact PRESTREASATGHNGE Hsar. il Dellpfi sites, 2

conditions at a reaction tenperature above the
theardcessdurinerqréoraty ompasingrane opgnase pidhe pligwing prgeess sieesict i on
pressure above at nos h d&:@gr essure, to form netal

oxi dilg paﬁ?ﬁaa“a%fhem gles fipnp Wslfeaatﬂ“ma’ﬁ%fﬁ y
conpiv) Si Ngompesitdrg merreetelf oxitie phaicleowrithg0.pr tc 8 svt%t @ psie or

11) sepanll iudie Eiddle doxfyo%c AT broGh 035 T AL Nateriats,

reaction mxture, 1V) 03|t|n§ oxl
parti cl es Copventianal W@'OE'GCW“’)G ofatF¥REs. o Fraciifsr COMRPIIP.q|a8idic
sel ect ed fpfdarmtdr@@r @iaues Qfﬁerbcbfnﬁéfﬁremhﬂﬁg' ak Safter the combining

conventlonﬁdlgry t?rproqqﬁ e%gcgrﬁ)to&dgsts cracki ng

conmpounds, eérs or mxtures thereof .
bef owk, daprlahgmog, (@ﬁsh)edfylmsh ailpariopadinggsiuraoixiog. drveds et mging,

of the mbaéonﬁamamymd@of v) spray-drying, (flash)
dryin Jr’l i ng, kneading, slurry-mxing, dry or wet
m Xi H‘S §12P8nbi nat i ons t her eof ,

vii) drying and/or thermally treating, and

viii) sulphiding.

1. The process according to claim 10, wherein both the first and second metal
compounds remain at least partly in the solid state during the entire reaction.

12. The process according to claim 10, wherein both the first and second metal
compounds are free from nitrogen atoms and wherein protic liquid separated from the
obtained metal oxidic particles after the reaction (step iii) is re-used at least in part to form the
reaction mixture in step i).

13. The use of the bulk catalyst or sulphided bulk catalyst according to claim 1 for the
hydrotreatment of a hydrocarbon feedstock.



vi) shaping, vii) drying and/or thermally treating,

and wviii) sulphiding. 11. The process according to

claim 10, wherein both the first and second netal

conmpounds remain at least partly in the solid state

during the entire reaction. 12. The process accordi ng

to claim10, wherein both the first and second net al

conmpounds are free from ni tgmgen atons and wherein

protic liquid separated fromthe obtained netal

oxidic particles after the reaction (step iii) is
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"ﬁ?ﬂ?@??@?@h@h?b%ﬂ a hydrocarbon feedstock. 35 14. A

bul k catal yst conprising netal oxidic particles

160NPIThé billk cAAPst Of clAMNMS coXisitiRg dMsBntialedfahly oA& Groap &IPimetal and
1.l netals, mhereln the Goup VIl netals

OP%OE?gﬁﬁpepﬁnan%tals nDI ratio is below 1. 15. The
bul k cat al yst of cIa|n115 consi sting essentially of
only one Goup VIB netal and only one Goup VIII
met al .



