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A bul k catal yst conprising nickel tungsten netal
oxidic particles The invention relates to a nickel

W@ 00gessm bul k catal yst, to a process for the PCI/EP2006/010302

manuf acture of said catalyst and to the use of said

catalyst for the hydrotreatnent, in particular the

hydr odesul phuri sati on and hydrodenitrogenati on of

hydr ocar bon feedstock. The bul k catal yst according to

Albailk patalyist compsisig metad okitid partictesnamf a g for the manufacture
artifcl es, for exanple produced by extrusion of a

@%%%%Siti on conprising the netal oxidic particles and

0O - 40 wt% (relative to the total weight of the bulk

B ko preto SR ooy D0 bt Bl i EfeForba one o

aoral ifroup alB cmetalsy ahd i anet balmore Goap Vidt rretamrtosﬁ\eacorrespondlng

%Eelglgg%c{@agalgﬁr{o ;Srog?%so P}n@ car ?ég&g%tsg ?'bgﬁs aggl st ggé to the use of
said scatalysts forettize dermtraatrpantt iiol earticOiae thell kydredesuiphtrisation and
{ j ted t al t

hirodérf Sl or oM oEHB8n KeBBIoBK LD | 22 £760 e 6 of |

metal oxidic particles (wt%calculated on the basis of

2@% g{ng gtégaﬂf\%ﬁgécg:lg@ﬁ% Ecgtr?tg??\;eeglﬁgrg ?E?Allg‘f@fngpg & %ﬁ?\ag&h Karticles, for
examiie Ppdperd yeextaision of geonosition e¢mams'mgwtharmmlt@adlc particles and
§' gf(b' M%:?tgaltlye kS8R ttotéﬁ"'\lve@wt%%e BiR cgia%ploftéﬁnﬂtﬁﬁtﬁﬁal material, in

bul catal yst i s nost erab

earﬂ@tl%rrﬂ piades, matagiah bWMﬁatauﬁgﬁ @ﬁmylshﬁda frafoa suRRated catalyst in

fﬁat body Wbt REM ﬁE@Q Bgeféflnﬁé?] iveriRated YTHY Rkl oﬂéest 5}@ not deposited
Goup VIIIT netal. tails of the conposition of

e prafemps cafrier drateeial et apR IPBvEENSap seatelepxidic pamc'es The bulk

&ata;astalsl fuFther Cdiﬁlngbiéﬁé!@tfﬁ:ﬁn Cﬁlp?bﬁ%d fca?d&%té fa.e: thamrré Iumlk catalyst
e ST OC are on

hydr ot r eat ne drocarb
RRes 3 5580 W6 B4 retl SeipRatales (g shucaleufaipd PR ahs bass of metal
asmusf Rt & thie toRl Iwa@hc of ihe ilK e4dtglysty wmpereas Guppdrddysdtalysts have

icles co r|S|n ns of cobalt o
Rl BREFR AP ARAGT dhr BPoTURGETa T U REriceBl e s taan 60 wi.
The mets oigity pdrticles typxapy eompade 6@6 bf eforéndreup ¥IB nietals, preferably

0,

Elil.use ?%Bapolxgggrﬁ.{n% %’n%iq\l\p%e%dggrle roup g/gr't /)éﬁe}lrﬂ?tfjerq%}ytrgckel or cobalt.
Bheaik eatdlysta generally haverayedrg high iofioty tire ydragratessingi s

descri bed obtai ned by extruding a wet cake conpri sing

83 wt % support material and 17 wt % of netal s conpounds

The teoneblydogprocessingairihydrotreaB&ie. in Bhisreortbki &ncnmpkssles all processes
|BLWI9i§|t\%{1h€c‘épog§(rg§ﬂ %é(c?tlss r?%c‘?edalr\nﬁtgrﬁgg!?cg ? leoatefi temperature and
Qle\ram aress@recmwdﬂg 9rocw®,s aroe esaﬂnsdrggem&tlby UE@'Qdestunzatnon

@%ﬁ%ﬁ@?ggﬁaﬁ% olr r¥Bt eaﬁfet%llfz'a(ftﬁf ahkdrsd%gérga@%g% y%g?roisomerization
hyidepdevaxipg.uyerecjackings an@thyg@@fac[glpgmng@r mjid pressure conditions, which
@)é%?r%%@ﬁﬂea% a¥Ri IQQ’(yélJo%E&kﬂSSﬁéﬂePﬁé' %éﬁrFéf@flnhg %o a high activity

bul k cat'al ysts conprisin catalyst particle

A othprbuds ﬁgtab{fst P@@g@m@ e t8¢ damentien. | in rpartigulas the dtydraggsylphurization
dctivityas AHBliel RIS bitlePwist hdaRafddl cul ar

ni ckel / nol ybdenum tungsten based catal ysts. The

trinmetallic bulk catalyst particles are prepared in a

W@Q@ﬂﬁ&(ﬁ debdrbRs thifik 'Eﬁlta%t %Qﬂﬁé’éifm)% @Jrﬁpr%ﬁﬁbbﬁ]ﬁdca'tilyst particles

presence of a protic q wherei n at |eas
Wfﬁmﬁﬁéeﬁt%e @3%645%@@6? e%# ﬂ*s'ea%t M@a%rpueammet?'ﬁ (hereafter
the solid state during the entire process. The
conparative exanples A and B respectively describe a
ni ckel - nol ybdenum and ni ckel -tungsten bul k cat al yst
prepared by reacting one solid conpound conprising the
group VIl netal and one sol ute conpound conpri si ng
the group VIB netal. The trinetallic bul k catal ysts
have a significantly higher catalytic activity than
the blnetalllc bulk catalyst descri bed |n the
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catal ysts which are substantially anorphous,

characterized in that there is no reflection in the
WOR00a94880G f r act i on pattern having a charact er i BET/EPF006/010302

wi dth at hal f maxi mum of 2.% or |ess. W 2005/ 005582

descri bes a process to prepare lubricating base oil

usi ng a hydroprocessi ng bul k catal yst conprising one

or nore netals of group VIII and one or nore netals of

rgfe@rlerl ty1d8 trimetdiliei bulloxatdlysts), is pagtituthe nidke¥malpkdenum/tungsten based

)?;;S t'ﬂ'\rey n?rﬁbgﬁc PJIP cal?éﬁ/slf ﬁ%ﬂﬂ:@syaﬁ‘gsprgﬁacfgﬁ 'up %dptjoEe'stshﬁ which the

mewk&mpﬂmbtﬁeanemmbineﬂ mkmb nramy@eeﬂ a pietic diqeidpanshwhesgin one or
r
r&f rﬁ%é%% %oﬂgﬁgﬁgkégf %F@&gﬁgt af:l gﬂ%#ﬁb%% Eﬁnr%fﬁﬂ%ntlre process.
ThveonrpcagsBihessia Soine of the qwmn@eeremam ﬁtelea%fnaatyt-@ﬂ;a solid state while
%ﬁér@lar%'fdﬁcf‘;%@?% L dr@fedlo FETHRNS ﬂ‘% té“p'r&féss Ithd Brocess wherein all
escrl e structure o e obtained oxidic
gavp Vi3 ard thesgrauwm Vihmetal Bgmpgenisemain at leastpaplydp dhe solid state is
rrefé{?lgﬁt £ 2§ 3h8! YoTib-HRF p%gegg r frRg %rﬁy?ﬁlﬁi%tmncgﬁb describes in the

ybdenum catal yst 1 n sul phur renoval fromt
campar e iengmeles a hE“Q%@Y%J@QE’GBS'(‘% gpe Ef%‘ﬁl}ﬂll metal &Pd only one group
ABSHEaP GerdditelRifatrdd fo @é»lblhemﬂi%r&m{ eSaRSs) PeepardPWils the solid-solute

conprising a group VIII netal, in particular
PFBFSASdenum tungsten or m xt ur es thereof, a group VIb
metal, in particular nickel, cobalt, iron or mxtures

hereo and a met al grart CLia'ar Ni o

Aimovs WS BouTalh drcrbeaide ganess ¢ tholgh 2 g the xamples

i geserived that chSedsﬁhgg comeraforiresf athe éﬁﬂ@‘@s cbmbwmﬂis . bbtained at
and 1, pref er?mw@ybet ween

Agseiiie LarouS i byal of b Vi MEH JBoiBk ety nf PArtkppe, goceptae
EotdlerBions e Hthievéd bhly #tea wieslt molar tratior ahcﬁvecbﬁﬁr The fiyentors have

40081 5 S5 e 1, 0 Bl B PR arrn

gystaipsticire®taal olstainpd Uhatswasn nstoaative opossiblya related tto gyon- or partially

m_xt yr 0. ob T ' .

ot PR 8§82k g BRI oty s
aaelaﬂw,etyn lar@cmolar teycetslsaaf grolp M8t edrhpaundidppests tal hespecessary in the
€ ggcrl q erehgﬁltj%‘? %P%aéﬁéllﬁstqﬁ%g@éar?gﬁnbéajn z 3 dactlve catalyst. From a
thebreticad poinb nfrviewiihig bietievegrtbatsueh largenamauntsagraur Vilbmegtal, although
%cR)aH{a 0L Reh %b@&s&ﬁﬁn Q{eoﬁece\éls%ff?%lai:%{ﬂrpmﬂé‘ Bitalyst, may not

g a suspension of precipitate cat al
pranotu e de rmavessary dn the eciver sylehideds bulsneatalydp| fgydrotreatment of a

! ko bakeveth théw@o RighOetal molar rati
act 1 VI t | naﬁb%ﬁ‘ [‘)F(}g@h} tﬁ%wgatol on con‘pa?e '9 al molar ratio

wwlwetﬂalarm @sdawwelahtaargdsr?guceﬁéhee%@w'ty P#" Ll?ét“éﬁlght @f the bulk catalyst.

catal ysts have the di sadvantage over binetallic

catal ysts that, because of the presence. of E . -

The ehieetef the iBYRRtion 5 terevide:a Ryl GARRYSt haying 2 her satgivtic activty. A

fi?x'i‘tﬂére&?edt of tHRIifverfom s t6 prdvibie Lbililk E:hié%t Iﬁh\iirtg #Bigh catalytic activity in
di sadvantage of the trinetallic %sm g % s{ that it

patieylarisoat reduced BERUP A OYeTaraNR W hEB"pent (or

used) catalysts, because it is difficult toseparate

henloh e eisReR e FEhnt B Fhdlesthert et o

ﬁéﬁléléy sbmpliig BAS of nitrg G by ViBI artdlp Bnd iosator amorarGloup VIII metals
dr odeni t r ogenati on_.act | Vi ¢S able to reach very

pRIAINARIG by & 958"%5@@@85?'"%& pﬁi%lﬁs n treated feedstock

and is relatively sinple to produce and to recycle to

the constituent metals. According to the invention

there is provided a bul k catal yst conprising nickel

tungsten netal oxidic particles obtainable by a

process conprising (i) formng a slurry of a first

solid netal conpound conprising Goup VIII netal

ni ckel and a second solid nmetal conpound conpri sing

G oup VIB net al tungsten |n a protlc Ilqwd t he

o o " o o ~n7s7 r o



10

15

20

25

30

VIB netal. A binetallic bulk catal yst can be

di stinguished froma trinetallic catalyst in that it
weavpisses | ess than 10 nole % of a second gr oRGI/EPI06/010302

metal (relative to the total anount of Goup VIB

nmetal s) but preferably conprises substantially only

one Goup VIB netal. The term "substantially only one

group VIB or group VIII metal" inplies that the

irat al getibiming in prreéaioabhiytursa sne or otdne ffirst wotpoaydsheoreprising one or

I nsubs L al t I 0

VI Wénf‘e {;rou&\?ﬁgﬁrﬁg{?f %F? Z&@g c{?ﬁé%rgss,%légncy cgm?&frggs %q‘?nfnsmg one or
| esstiare Groupd/IBusetaisriefther plesgndecefsa piotio Ilqwdn\lvlaereﬁw the Group VIl
(r el al‘h%t\é? @roh&?/l# me?él rr%flar rgt?o |9rbgﬂffée¥|081 9hd Q%RHP VI I

he cat al yst contain other netals

lt)ul k reactirigy the mpmmsonmwdwtth@pn@m Y te@Qtson temperature
than JQ f I B rticl
tot a1 I Eodlird teRprtafg ol B 1R BiEmk biiic partices.
enbodi rrent t he buI k catal yst according to the

H%Bﬁl né)[én‘rfpwﬂ[nleslg%é%n h‘é%llh’(g'@%ﬁérattﬁé gf ﬁﬁﬁ)@bﬂenc pressure. It was

o Iu an anount between~ 0.
gurrrisingiy/foundthah thetcatalyst gecordiag tgrfba pﬁven@m%asa §"}’Ch Righer activity, in
;EJr@tfu‘eram yh%dé%ﬁlﬁh@'ls%tué\'ndcgmﬂﬁea % tHer %a%efcﬁfa_ﬂ}é{ Yprepared in

et ween 0. even nore preferably between O: nd
amﬁmqqﬁgpnmygpg?e&@pycqggttmﬂnq)e\ierhﬁda Igw%[ngtai/dnoﬁqqéatlo The term

‘Dl QB theMABEHAiItAS" fso%\&nf @o 'lrﬂslye@%@hcﬂ"@orﬁﬁﬁdn‘él \Fvb(erGMeﬂhe reaction
en present in relativel r??? nount s

‘EEPST%? inaReyedhe Boiing tﬁﬂ@efaﬁ% WFO?%'@U@ oﬂﬁ'%ﬁx fuchggonditions
@HQe Y0 B preésire ABOWY atﬁﬂisbﬁ’er(d’lﬁégs’ifré @hd ItRére fHeefdatiorais preferably

he netal nol ar ratlo rt| ul ar ni cke
RSGRFO Ao Palbcleke meteiahy s A fRaepicco s e bRt s ihout applying
dﬂcﬁi&)néﬁm%refm a&tbalﬁﬁé & bGéMafaa;Qablb efwlitistar@ingeprasduye designed
tgodlres a} i %a nedtvmtharretal molar ratio
| -\ elf °|'H9 R fye two different
sub-ranges were di stl ngw shed. In the netal nolar

rat and .di
(R RRT B, B FoR e BB o obive uner
pressire ah8D ¥& dmh doimitaetlempe_rqmm rabeventhe bodliag petmt afttieprotic liquid. It is
SR r
f?hﬁo c‘%% ngg%H \ﬁl@ﬁ{lﬂ bli(') %?Iog?? on ﬁgﬁagf?'ﬁ?rfe r'alqges from O to
mOgrtéranuydemmes lih [geneias aatrmsna opssriyhiv ddmnar@getadwt%at a pressure
IinQla¢ QT
A SRS ARy i 2 Bk B emportre
qfdlas iPpatig liduig. mwﬁ’esmatwweueremaaﬂ@sghaﬂ gengrally é'ﬁﬁ remtlon is carried
S[R'ap Lt\‘n%gh&{dlﬁgé%ré %ﬁd;ﬁ%ééﬁcﬁgxayﬁplé@br%@uﬂh’oﬁ Y bﬂ\ﬁ‘%&ﬂa‘{t@t according
tnethsl inwentien wherels the petakeeomrounds: e Bctugl '!gd%F"%l"k hydrothermal
SHlmibis i érgélﬁgclé’%cht laeréécﬁfon'p'ibs"sbﬂesatfbﬂ?@taﬁ%éspﬁéﬂld‘bdéssure and, in case
neani ng: catal ysts wit
ofyuerteriess arl°§ﬁ uw@ aatuaownu@fthabomgﬁot ﬁéo ;S?ff*bme%ﬁ' pxidic particles. In
;%?ﬁ&ﬁ’arb&eor@taﬁbﬁ‘ etwelafnhé ti*l%télehik‘ilhif ﬁHﬁobeeVI@@Fbtﬁérﬁaf tdagtion process

second metal conpounds takes place
mﬁdt’f‘@t marened caialdic AdivEY ofitke F%‘PWF‘%%?'B?‘H%%?G"" process are not
d&efAbdd. ons” is nmeant to inply reaction conditions
wherein the reaction tenperature is above the boiling
tenperature of the protic liquid. Wth boiling
Ihetm?%rufkt GHtSlydt SacaBring tbhﬁe lrehtidrg the gmpanu e G?rgup EYIB metal molar
at.nospheri c pressure. was  sur risin und .t hat
e G 1 POCBECEAY Heeen OHHE PRV 0 SYTDPlE BRIYAen 0.1 and 5
hi gher activity, in particular in
hydr odesul phuri sati on, conpared to the same catal yst
prepared in atnospheric non-hydrot hermal conditions
and even at a lower netal nolar ratio. Typically such
conditions give rise to a pressure above atnospheric
pressure and then the reaction is preferably perforned
in an autocl ave, preferably under autogenic pressure,
that |s mnthout applylng addltlonal pressure. An

e o - o o 1 . o
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first and second netal conpounds takes place in

hydr ot hermal conditions, in particular in a process
WQRWre4860@ he protic |iquid/ solvent is water anBCT/ER2006/010302

reaction is done under hydrothermal conditions at a

reacti on tenperature above 100 OC and a pressure

hi gher than 1 bar. The reaction is preferably done in

an autocl ave under autogenic el evated pressure and

Gemmﬂy good essulie tave be obthiD@d weithda et GolaTvate pateéer QBlapd 4. In this

T g

CBZJIaadm atyefters amq:dreda diffieiutt lif motrimpassibie tapbtaint & gobed cakalyst when the

fgsséafné:%g%né@e%éﬁ% 54858 Ay oY conctons (3

dndtbsttenindhig cantgxtlmean @nbuk patgkygtggwt@dngfoth mrﬁwd@ﬂesulphurlsatlon

| I "
SR SIS BP0 bRaieg, RIS b B80T vo xeo
paier shawed: a |§'I§é nllmbﬁ’it ¢foFPﬁaﬂF§s PQS‘-’#\@! argipsting frp@t fay materials still
pPéée\P@S s aﬁ\ﬁerﬂgem&ﬁﬁ\pgﬁrﬂ eﬁgﬁhéd’ /@eét‘eﬁ@@trhalvlr@r%cg il pattern was

m)stpr erab et ween I's obtai nabl e y
fauqﬂ@d@s,@amér Biwastsveprisingbt foypd that, dﬂ?@ the metal mole ratio is between

2 Bjd ané b@&d Null@&%@%ul&n%ﬁﬁé&sebe JitaihE& WhEn tﬁer@actlon between
t&hotlc Is water and the reactlonterrperau

fist (%Heé/ﬂﬁeandose@emmu(ﬂ%vh% medal GRmPoBIRAS, takes plpgs,according to
tR€ Ir¥ntERGR FydréihermhA 26hdiftdhs & adpesdursihighiér tAén ¢lbavaidest T > 100°C.
tenperature, preferably above 500C, nore preferably
above 600C, nore preferably above 700C and npst
Whéd ﬂfeﬁ@ildﬂpé\hﬂ\{@ e:20.8Y] h'fgtad\@ﬁolérbrétldﬂw abfove gl ah hiativeicatalyst can be
at no eric reaction conditio
BP0 AP BP OHRGURRG o8 TREHPT T AfEVEG 2Rg 1 Speial molar rati
rbRganthé, bk eétﬁlyétbéQCOFﬁMgSF ifnég?\ﬂenllon hiﬁﬁﬁ mgr&a‘rwcﬂ\ﬁigythamﬂm prior art
than 1.2, even nore era re t and nost, .
bﬁ\ﬁ%?%%éé W H’Peléﬁ Anolqro@\fﬂngﬁ dﬁa?r edrﬁﬂogﬁ " N og gesirable to
have ahtooenigh gn@.ip ]dflbémasedFMmusavashfatmdrﬂ}at rire hydriothermal reaction
i nconpl gt e act f.the d
c&né@@% ﬁ'ﬁ c{cﬁg{\a é)Fn athrh rfgqal ﬁ'l%[gl]qgn) evglg o\H T ﬂ"fetal molar
rpﬂcefrelnwiod:tyermﬂ «mndltlonsus erefestblyr lalkey thas| 0% mo@ pr§feeably lower than

h pheric

r eac%érg&ok%%fe(rgﬁiﬂwép ch1o¥€%1r?(}s u? %@léfgﬁétbl% "5023' to
substantially conplete the reaction. The reaction is

'ﬁw%ne}'cﬁ%: !!F?cp &rB& Xn rrﬁgtgp h”fo]clérat%flgq{aﬁnﬁé)fc e f%%ﬁrt?tfﬁgrothermal

1 C partl cl es oes not show ref eCtI ons
cohditions:. éae,rtneuveé.x #he actiyity earpbri higher atiheypgme metal makar ratio. The bulk

.d'afé?fsﬁ 'aegorﬁfp?q ge qu\%ﬁéh ?Héf@rabﬁ)q{ast &€ irlckak iR l\"JyHrodesulphunsatlon

catal yst a r apl ng and cal cini ng does not
ashdty, cemparedite r¢sca5aly$tnrétmwree%ameeaor§%ﬁnpnr@t PEYEEMH i atmospheric

cBﬁEu'thr?é |oY at te|3§t | @’)@Cbr‘eﬂé?alblg a@iﬁa‘s{ ?@%‘JH'Foré Efefé?aﬁly @?Ié&Et 20%, even
| east ours, prefera | east our s

AoETEabl aieA 28R Aot S etaablial ast 4 eIy desulphurisation

AcBRB! ad definhed AR MEVRBARHE t@‘f'.t &Bﬁéﬁ&i&ﬁéw m%l’ﬁ%éécﬂﬁt&)n of the
is that the reaction time_ is shorter, so reaction {gengtothe

Pempleseaqeorsdinge iR then BVBNHiaS)- hels%rgatayglyaﬁh%/ bplk %?'YMC&H
ihfentier preRsrably ﬁds Ehl%bsttﬂl% brhibrs ;fi@fél@b}ysét Ie’iﬁ@ 059%| &@ntrAore preferably

the invention tast abl struc
3 deashg0%end ‘?‘8?’ Rﬂ? et ISﬁStﬁg‘t}j E’l‘”ﬁg "31°|§r| | B‘P 3’?"'“ maintaining
afneécilﬂlbf ﬁ@h&eﬁyw&bsﬁlﬁh&%tlﬁﬁ atwliit} fieval: tRreferapng lire view) of achieving a

in refl tmeen 32 and 3 bet
eTedaty ibese PR mRL oINS e gveN CR S h VT Bels molar rati
packed hexagonal (cph) oxygen lattice with al nost
random di stri bution of nickel and tungsten over the
octahedral cavities of the oxygen lattice wherein the
a and b axes have a |l ength conformng to the distance
bet ween two nei ghbouring oxygen atons in the sane
| ayer in the cph structure and wherein the ¢ axis has
a length twi ce the distance between two successive
| ayers in the cph structure. The relevant Iattlce

T Y " o o o o ..
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descri bes substantially anorphous Ni Mo binetallic
catal ysts, it was observed that in the catal yst

WQzwoidRony to the invention, high activity is PCI/EP2006/010302

associated with the presenc®& of the netastable

hexagonal phase and as opposed to this prior art good
activity was found with bulk catal ysts that do have an

X-ray diffraction pattern having well devel oped main

i8 efld>reahar®|0$3 hpeeferatplyambrd thani @d,hmate praferatstypxiare thgnF0\EMeven more

PR e o anifindsy Hiet=B} ARG 75 P DY |

defined. Although the netastabl e hexagonal phase is
S t O al t @i i r :
I-aclr{ rﬁﬁl%é Yec‘atsgbé '}A%ﬁe IE Ia@s et %ﬁc{ (I'eoﬁ)? otﬁg #?@%efdughhgﬁ&%vgﬁ other protic
liquisgsarennaty excluded ara;t desefioeet thenvhydretbernfal traactionyepnditions” in this
Ittt fipteliEd'sd d1sd Bbver GOMUBH Lol GficHsRGR 4 graﬁefﬂgu.& Qther than water
transi |on ystalline structure
attempenattees;ame thh zmlhng demperatire; bf @ermmgm tmlﬁzaﬂe at @ pressure
Qtatrrltgph\@ﬂé prdd0d. frat eéai%n rf@r‘hﬁeraﬂ?fé g:ﬁ‘é?er%ﬁ&tl‘s Gt R3ist #0%, more

C&t%gé?t accor I nvention’are
mfaierahiwahleay nﬁvenv@re@rﬁe@plwatéea%ﬁ% angd mast preferably at least

75‘Pq{dr%?tth5mﬁfe BdithgPiemperairl ofSthel proftefjuid. Mewt :%Qct?&n @ preferably

enperature bel ow a tenperature where transition
Qqnfs't‘ aaterras e mieticuliarichelca Feaction temparature it lpask a@gn@]eferably at

|@£§8@@Weﬁrma@ﬁm§nyp&ae§sﬂ $56," an nsiBieferdbly at least 175 °C
reqgul ar ort hor nmbi ¢ ni ckel tun state oxide N

4,
F&(ﬁfeﬁp'i(:'ﬁr?"@é’“?%ﬁtﬂr eieebynden AWaseRic Rleypter Prassure- ood results can
tset Qi&féﬁﬁé& ROVESdtiofl fehipredties Batvebaseio g Cates- 1|7@QDPDH'1 a preferred

15- 075 89 or. 72-0480. to
SRR ath TRaRYer PR ADRRECION PR ' SR OHIL FTgRwave radiaton.
Poigte esoPnpdheitean lthe keaptidmmiglre By Snorgydlel B8 bolling temperature of the
‘ga{itlcu ar also to heat treatnent of shaped bul k
particles after conpositing and shaping.
Preferably, the bulk catalyst is heat treated bel ow

fhecrearias ng i =8h Ramtienty, Bts 4 buBironaly Pl the gpction. The

retiction is (cnmlptdataf wdereﬁsaemayad:fﬂtaotografn lofi tH_e sepiacdteds metal oxidic particles
| e .

cgogé%gﬁg !s.lgcglr }eg’let:ﬁ}%s &Yﬁ@ﬁﬂg&%ﬁgy %Eﬁﬁ?{[&r %Jnngrlfozlhggqﬁ gégtgase, the reaction

timae islchosen suvh thatlthelfi rsal duls catetysh gfterrdsyingitshaping @nd caloining does not

%hg\rn; r{]gﬁégtit)ﬁ%oﬂhg lShtea f:fé@%ﬂrﬁr?be i ;?dlfﬁd? ut}{fnc%ﬁ\} e t%‘écthomg carried out

j ast gart nmeans
fat aftimesaf abigast dhovnseprefarably ablepsithtiours, peressefierably af least 6 hours

rhgstrﬂ? fatag@poun Pe MO, A’Eéﬂtueﬁléﬂ écx,arepebhﬁ{e mrdthé}m reaction

nmet a IS present as a so I on of
nm%ﬂs ie s serriion rsPeed op thet metal comipeundsHE dighed ee@tthas the reaction

daRi éo?ﬁ’plét@d #Sa Eﬁ@rte‘-‘r%éc‘ilbﬁ Gided FHiORORFaMBEed ? especially when a low
descri b WO 0 1810 as one of several possible

%flOé'Bé/r"biq @F?Updﬂt"%%a'trﬁo'ﬁ'rf@ﬂ%ise‘”i’ﬂt?%?%uﬁ? & gy metal ratio was found to
redicd tﬁéfreacTB@sﬁééanhb ke Sraparalist.s described in

conparative exanple Bin WO 00/41810 was prepared in a
process in which only the nickel conpounds remai ned at

THRAMbtaPedrhpasitioR in tHe UM tatalgétadc@ording tBahd i?heerﬁféhlrﬁaij in principle vary
react| on, It was found_that this

bebyeen wide,fanges 2% dessihedetp F*FF Q[‘E{n?f‘u @5rﬁqnvefrtm%lr hydrotreatment
catdlysti Ihione ensbodm®inel thé bam dafalysh eorapsmlneaal o‘kfdicﬁwartltfl@s comprising

reaction step, th tal o cl es

CRElpEABl Frlioah opekh YU Bl PEePrebufibbek or BRsp! God gty only 2
0.5 mMmm nore preferably at least 1 nmm nost preferably

at least 2 mm but preferably not nore than 5000 nm

nore preferably not nore than 1000 mm even nore

preferably not nore than 500 mm and nost preferably

not nore than 150 mm Even nore preferably, the nedian
particle dianmeter lies in the range of 1 - 150 mm and

nost preferably in the range of 2 - 150 nm

Preferably, the nedlan partlcle S|ze of the netal

- o . a
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or agglonerating. The invention also relates to the
use of netal the catalyst according to the invention

WO n0oa/0sd600 ry hydr ot reat ment process, preferabl pCT/EP2996/010302

nmetal oxidic bulk catalyst particles w thout

substanti al conpositing and shaping. Preferably, the

bul k catal yst according to the invention, preferably

after conpositing and shaping, has a B. E. T. surface

groap VIB netals, qasferably tuBdsien and englybdéruralia yringetallie agtalySt) In another

%é&mgﬁd\}%ipwm fl%tﬁ?.lgl%gﬁﬂetgﬁlc f%?aﬁ%%g"ﬁﬁé'o? oﬁy one group VIB
nietahe Peefe(@®lo thie tblotk patatyst otammprises treltaivvozﬂdncd particles comprising
: Y . . o
S8Rl oA 5o SR, TG0 Y5l et L il Sy 1 aroup
YIB meta deretarably dandsjerNA bissatallic ibolk) catatyied cant be distinguished from a
Yiﬂte%oé%ﬂglaq? l ngésqeg?rtﬁd 1@%0@'?6;539%66&%?} VIB metal

era S
(elatinet torthe rietel afyomm qidifgprB) metals) bté piefeiablydcantriises ﬁébstantla"y

t%w sﬁéb%&vp%@%éemme?% ik P @tétnyoﬁ@toﬁt)g%upaﬁe%gtm Vil metal”

e I nvention pre er corrp03|t|n

lgm’g{gga gt the cgwys@)anﬁtp@fyrapi/yehgsan@ ofkert Ryt n’@yq'\ave an insubstantial
SrABYR 'aﬁ@tﬂler éVdUpokﬂBQﬁ%&WIIIQﬁé@' )‘)?éféraleé@ théh 5, more preferably

articul ar e netal oxid {3 ticles preferably
Igssrtt@na%arwbmestonramt@f leg$ tt@n mglenie) (relativgde M%&f BV group VIB
& droQeon ,qgtgg?ptl on, a pore volune of 0.05 - 5 nl/g,

nore preferably of 0.1 - 4 m /g, still nore preferably

of 0.1 - 3 mM/g, and nost preferably of 0.1 - 2 nm/g,

mSartl Qlt@rhafiveesmbodimkht, Qtﬂae Bulﬂdﬁt?eﬂjgt ia@BordingNertaé ||rWent|d5t€ comprises a
tion

bul k catal yst accor
@?ﬂﬂao\é.rtertﬁ ReR(EISEHAUPAG Sovar FRuBH dfitc OB & vty mprovement
%‘éS@tﬁtaﬁsd sivef \ﬁl[HJfﬁélatﬁkryel@hln anun)s, betweah 0.¢asid 10 mole %,

LT e P P e S AR R e , e

Inb& prefetatiipbatwgeh Oclaand? radlke Suandinpsi prefeeatdyebetivgen 0.1 and 5 mole
2orrp03|t| ng the netal oxidic particles with a

Juf fi ci ent anmount of binder. To obtain catalyst
conpositions with high nechanical strength, it may be
Fﬁ\ﬁ/ée ﬁ%? t%p o?{ aJ?Soe%%}f@r' \#ﬁ% grméjﬁulk cgtglyg{aec{cglﬁigﬁ t)c;’the invention. the
teastiont ptanp@ﬁ%cﬁretdomm@detovf@mms reﬁctlommiz;tataalTy@a can be done in a
{80 (%tré?r@nt \ﬁa%&%?girﬁar‘-{*@ehde%c%%t% 86/@‘%31% W@@g/ossm WO

determ I ntrusion, cont
2004/@7'3839.00VO M@%‘%ﬂeﬁ@bﬂ’@ﬁ/@%@% t(mtrprShﬁﬁ’é and WO 00/41811.

Tﬁlé’ﬁr@f éﬁtﬂoraée%g cf EJ> &.ﬁ"dE Qaft béléloﬁgled&dat @Qsﬁp&ﬁ{y fs¥Rible in the protic
risin u ta yst accor tot nventi on

lmt s 1t lﬁ@@swblérto{tﬁtmwma SHEBeNSiANePrt $q9ﬁloa|°§ @ pelaheergpound in the

ﬁr%tlé h&u:&'%ﬁd Qb aBB%nPM\tKnéb@&@'de&neoéﬂe‘i lt'tl]é)BthQ?dsoh.Hle(s) and/or further

catal yst describ above hydr opr ocessi. pg
ﬁtﬁeﬁ@%@rﬂﬁbﬁom@m 6'§R°'&Shﬁ’ﬂ¢/§f pipPenfgsh metadrv@mﬂow%bw the protic

Y. 3 Bidigb PEBHN fo HRNMBRHNAS sBilflorisCeithePBiMiMENESUslyUbridri after the
deep hydrodesul phurisation of sul phur and nitr

olbeit an .tﬂgsqtz;%m@eﬁt [R9A fueher E‘éﬁ?ﬁf‘?'@t‘(ﬁb aeerﬂp&eﬂt'&gsq'tt@n(5> either
{ipRfAandoubly 3P ofe BitsT4hPbihded bul k catal yst according to

the invention. In view of the relatively | ow

activities (as neasured in the DBT test) of the nickel

TheEN 86Tk Qﬁta@y%t abéﬁi&mg)f’to m%rﬂbh\@ @f@ﬁ'ﬁﬂyﬁpr&)aréu m process wherein
‘?10/41810 % E\pls ? f'|1n hat the ni g tI d
G088 M8 kstggt g&g q{é % 8N% A MBRREEAD metal compounds,

invention has a very high activity and allows it to
reach very | ow sul phur levels in the hydroprocessing
of a real nitrogen and sul phur containing feed. It
appears that the test for DBT does not necessarily
reveal the catalysts that are best for rea

hydr ocar bon feeds containing nitrogen in addition to
sul phur conpounds. W thout w shing to be bound by

t heory it |s assuned that the catalyst accordlng to
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processes to treat a plurality of feeds under
W de-rangi ng reaction conditions, e.g., at

W0 espesssdur es in the range of 200 to 45C00C, hyRCDERI906/010302

pressures in the range of 57to 300 bar, and |iquid
hourly space velocities (LHSV) in the range of 0.05 to
10 h-1. The nickel tungsten bul k catal yst according to
the invention is particularly suitable for the ultra
oSt préefecibndais filsp Bind Iseairidanetraf ccﬁihmmbsfreetéjn att Ieastspauﬂlysm the solid
the activity.of
88 e T eiFarrarbh ThE rrorssn Elrtved SRR ey hon vield ana s
etepemdentallyofiiendiy Huydrospmmnelaeilmtglemuﬂesaualﬁst osmbiaebswald process
t ha h v 0 e td VLt n
¥icicyeh 8 pB L Aeer rairelitiae M Ep#t) dn BELdot star@ heans that
lpast mamm_etde ametali gimpoued 31 preseftaast a solidimeal g}omoureds ahd,soptionally,
[ :
%&e@%&@ qgﬁ% rﬂét\?g%cﬁﬁ n9§s gt}‘rgtbﬁ%% dgﬁroﬁ oﬁ)l‘ﬁ gf‘ak?lcgmpound in the
potid kiguich Thisgisosass &)refejred tzme it sqhg solichproggssadngdss described in detail
NS (At 1b%sl o %f@é%ﬁ ?Qs(flbcfe braiN 580 RPHRb I FRalic bulk
I'n a process for the esu ur| sation an
tepalyssdeni t rogenation pre-treat msnt of a hydrocracki ng
feed stream or in a process for the rranufacture of a

| ubricant (= lubricating oil). The residual sulp
It apg| aftenrabservay dhaldee by rﬁ?ftalxﬁitacewdmséatth'érrtm%ss rhaﬁr?emetastab'e

ﬁ&%@éﬂétst@Eﬁ% dTH"Q neRadtdle 'He¥§§3dap @truc&ur‘e)’@éé:ah |c\és@Qh@\§roup VIB
0, "preferably  ow 20, rmregre er ab bel ow 10 a

m@t '?)rt@?%‘iﬁibl%ﬂ Pserﬁwl@aswa HeW'F'bﬁ Efigrtion Pr'&@sﬂ %8 and 65

dﬁNﬁ&t%naefn@Ieey %té)% maidl @fiedtdhs }Seh\@eﬁVMlﬁzd wl'aﬁd between 50 and
bel ow 10, even nore

ef er abl er ab
ﬁ%s{n fﬁssftér AP B BER5Is iotiden f&cﬁ @zﬁﬁ R shows two
.%u!;dsmbr wlv@ﬂt@s&lv@&lramﬂ&hsar@de rbemaamaiss ahd 1350 ¢e btﬂeebétween 58 en

3
@‘} egggrpé%pegp% oh@r efeg?sa* léfh n9l ;Q%g%% é%crg(igor léeglndlcatlve of a high

wﬂi}t&f @d@llvlfy abraE @xidit lﬁuﬂdcﬂéf;'bt pitiedughahérg |ab0\sa'|c46uantltatlve relation
ates 1o a

R ERp U B Y HER SEASnE A1 2 eb T etebararB gt Y piydérstoB8 or known
Al et inventorsTdo i it ngsh (to )bef bourichgna lislitedrlyy teosy, fthesiulk catalyst

cfcgwj rrgngatge dnvegggnu I}dclglﬁ@gr\}\rlrié{o[]f]re%rghl% tﬁﬁ% é%_g&?cled X-ray diffraction
featurgs hldingeb ahe tpoesgste of Bnmataptabta leexaigonal phasddt is preferred that
r%ggcgtn g%&@?@%%lﬁﬂ% ﬁh??l.érlhogfacr\etgnt@%arﬂt "V?gtgea t/‘irPIhe"’b( ray diffraction
pette@@. dtifs MrBIdemdathe) amrphous Phasesnmay alrel ke %q;fenta However it was

ﬁrr‘?&*%%f %l%s(ﬁa‘ﬁn?té g&%otdo tvﬁyttﬁ; &y Had m \ﬁdﬂp%t VB maximum

rst an seco sol'l
(REVEM) beloycib wlc@rlneltf@tmpmmaaem ped wReaciigd pread XRD peaks
rng SfrorsGRipd solid metal conpounds remain at |east
rle F% |n°t e chdﬂld state during the entire reaction
to formthe ni ckel tungsten oxidic bulk catalyst, the

lPW%E §SGhdCRb! PRIhtHI Skidié ?Sﬁrclégﬁrpfﬂélbdﬂg cRBFsCiccBRIi® #f the invention
e follow ng process s separ ati ng

t he
af@t aantr@;{er{y germﬂve, to| Beatt qr%qupﬁts lgpqﬂlrpgorta(qt\;srat the bulk catalyst, in

| fheNgettt blidR parides M %é bk adatafgst! Raveh Beérphabt treated at a
I ght of the bul k cat al of _.one or nore mater

tgmp@@tg@ belovw,d ﬁempej'ﬁ@[ﬁ)wgeregrqﬁwa@pn e epystaline structure Lccurs When
iﬁQﬁW %Bﬁtlefdrréferéﬁéé iOPaAE &5 Hansitismtod &r?&t‘élllﬁél etredtavek i Iaﬂ@ystal structure

npounds before, n r . after
thgrcﬁaﬁgth%fmqtgga%t P‘adﬁgaﬁ?ﬁfs's r(rgan% ggraya_pa eﬁqﬂagany and all heat
(flash) drying, mlling, kneading, slurry-mxing, dry
or wet m xing, or conbinations thereof, (vi) shaping
and (vii) drying and/or thermally treating at a
tenperature bel ow a tenperature where transition to a
crystalline structure occurs, preferably bel ow 3500C
The solid-solid process according to the invention is
described in detail, as one of the various different
bulk catalyst nanufacturlng processes, |n WO 00/41810

Y 1 o o o - ~
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state during the process of the invention generally is
| ess than 0.05 nol/ (100 mwater at 180C). If the
WEe@rioesoht quid is water, suitable nickel conmpoRECTEP2006/010302
which are at |east partly ith the solid state during
the reaction conprise, and nore preferably consi st
essentially of, oxalates, citrates, carbonates,
hydr oxy- car bonat es, hydroxi des, nol ybdates,
trB 2P0 ateps ,in e poidattRm, preé!ésie@f thebulki cdtalystsThibepelids, in particular

ol s oo A 4584 BTE el l 8h i anc s

PRsfefaBly &b bulic bstapsl ig hebhieated aaelowa45(b°(behtwe¢mefer&bly below 400°C,

hydr ox Quns carbon r ' b L :

oRb PR 35 B0 2 SRR FRR RO PR s, e kpbres oo
dpyiref afcaddigindlion. 2, nore preferably 0 - 1 and nost

preferably 0.1 - 0.8. Suitable tungsten conpounds

which are at |east partly in the solid state during

Afteetherreaction stdp, treemetal exitic particiesmreferablyahayve-d median prgicle size in

e, H9e heCRrR 0 e TR Bef U OB S, Bl Hfeast 2 um,
bRt phedérably Siot endre ithlar( BAMOEN2@re premam;enotrmmeu itien 1000 um, even

RO EPHITIL 15t BRCIOREn 1Y PSR BEoD BT Mg 190 - Ever

n%r&"ﬁ?efb% tHeCmeaiaf panttid dagRteniediin thNinge IoOXI-dESO um and most
bei ng preferred. Preferably t he reacti on between

ersfessbivaindhe EanoRcerict 450 8Bt BIRTEPY. TR Tea) BAdEe size "5 the metal
Jx%?&ﬁdr@aesaﬂ%ﬁjna‘irﬁesuﬁblraﬁﬁalﬂrunél@é?r@%d inMeuliCeZpdt Attel SorApositing with
basic soli nd the ot her rreta Fgoun is an acidic

ashindedt %ﬁfgﬁba% shaning (Jeterpived ;Wé‘feéf GIeHRgE of

the process according to t he |nvent|on the first and
second solid netal co re fr m ni.tro
Thedwmik satalystRomATSes ot e &g ﬁ%ﬂ?‘# e" P palguiated on

tA@badis OK it oRides retathe tb nhestow wengrat of ther mAlusatdlyst) as distinguished
| east in

e ruPRRiY catven; oD hars et e gBdlelon 8 Blppery materil in
dnfoumtd sighitartipyidssomhan eme%n:ﬁmfemw ttiee bsu;cmystea@prdmg to the

OB 3P Sl A R, o by 18275, we. even mre
prefetabynatdedst 8D ywttar arehuibst ma&rahtsoa@aast&ﬂ vyt"/opwetaimxldlc particles, the
Cat alr}/gcéﬁ,g ﬂtgtg/t égﬂﬁ (ﬁga& mueoma{é?lglsf&%ctécﬁﬁ‘&mtthﬁ group of binder

contaln nitrogen atons
m#tenaleamrwermodelelsydmromqmgmtaém tacm pometars SHeh ?é phosphorus

gfgﬁ)/—lg%:é{gggragkﬁ(é oﬁﬁdsf Ofy ﬁ?éﬁ;‘meffer' ébnwasmngfof the metal oxidic

YOCGSS IS entirel y ree
particlesgeith at kinder, trhe¢<z§nno§ltlnb ia sbenad. preferablyrextiuiesh tpdagn shaped

Adlil( %a?ggp 'Ba\’tf@l%n dr‘r%r VehticH @idoNrdidtes b 0§Ha‘beb ' SUIR Gaflyst particles

epea recyc ere 1S no strict need

mmﬂlstmg they m%@aﬂm@?@%fﬁ?@@“@u dhe meigl t°i’"é'|°e’§"k fafalyst particles
&3?1 lhgS Sis&d VdireCiTeMe is hadsd Qasaines Qme@QW%nHOSEapmg in a

heavy transition netals and there is no P ?
hydpitieatraers RIRRESE oT RisnPERFEEPNSIafPTERcd L1053 2 Sittswn'%’ QJfpatment process.

IFcﬁrfh%e ise bﬁﬁa?aﬁﬁclé@%ré Arafeyly iteattidRY abiairpa thdrfower partlcle size
em str he reaction step is. s

ere
@ﬁf'S’“f@ﬁe%@r%emP'ﬂts Sieting o AadamergiinG Buh e 4bRBN B compositing
SHd $Haping. rhe irleRtidh M8 rdEteshts tmuieeayméﬂanmeafatatlm accordlng to the
separatéd |liquid after reaction. l??ec F{se t he onpoul bslk talvst
ineGRliPR in@ $'washv<f5aﬁf?qfve§bl>f°aeiﬁﬂ fas U F‘F%‘ ulk cataly
pfdéd WithdubSustanEal coriposihglaAd dhapied.ved in the protic
liquid is small and hence | osses are smaller.
Furthernore, the spent binmetallic catalyst is easier
to recycle to the constituent netals than the
trimetallic catal yst because there is no need to
separate two group VIB netals, which is very
difficult. Conventional processes for the separation
of nickel and tungsten can be used. This is
advantageous in terns of reduced recycllng process
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range of 1 - 150 mm and nost preferably in the range
of 2- 150 mm Cenerally, the smaller the particles

W@ 2ma/0ef606 he net al conpounds, the hi gher thei rPCT/EP2006/010302

reactivity. Therefore, neta? conpounds with particle
sizes below the preferred lower limts are in
principle a preferred enbodi nent of the present

i nvention. However, for health, safety, and
environnental reasons, the handllng of such snal

S S B 55 RE B ard ok e ane
Shiapimg( haé aBIre.r) surfdéo aresd dfcat [edsti10 mtigl momprefdnably of at least 50

348 Sl el el b B84 Pl SRR o B o o

pediar .pofée diametdry(50%hef the ypory volemeeiptbelw Baid drﬁmetealthep ther 50%

rin ti t r t
S0 Pl BOR° PR b PO B, ARG - 15 o
(alleteomnimed mmgldewrptrmnl ITérertatag porefvoﬁrme ofthe rbgkecatalyst preferably is at

; 5

BHEIEITRY hrbEp 28 §edsro Erug M BIRARIS v acporsicn.
above, care mnust be taken that the pH and t he
f &Rl lfﬁ tﬁé go @?{ee afrl e %W( ddpdfst tEorBR % ?he invention,
are not uring e reaction step
prieferakly i af@@l cqrnrpnsdms, end h@a@mmﬁ appPrpximetaly |the u$€ﬂn¢ sas that of
O8Hveftidnbl @rowsérﬁ? gglt'é i fiokd M pﬁahi?:%%? th@BUIR 'égtégjﬁt ;Br@ferably has

not unnec wast e provi ded

(esoptions Trediaropare dAmelen Yicht 25 Q”‘p :aéye#ﬁmltr@déwsruﬁf@enmﬁsorpt'on a

bdHe velukie of e ‘S’ﬁ'rl)ﬁeHoreS%ﬂe"fér oN@ HeQVRi/g, dti n@&é %ré?érably of 0.1 -
v%w%lreactlve and/ or le raw materi al it

@Pdo@°ﬁrpé%féﬁbé/c9ftoh1atz 8 ?Sa%tﬁ%‘?'%?q by %'”P%%{b?esmpt'm
vigorously already during their addition. This can
agai n_be achj eved %/ i ncreasin e anoun h of .
Gnerah, Tos Dy SHiaMet sorgicia o BRraldl & CRCRERg fad shaping has
& AVEcABMhiedl ls&bﬁgtar@(pf@e‘ea ae dide Tdr@sHostrength €SCSB)| bfadt ledse 1 Ibs/mm and
[ erforrraneof th bulkct

i nportan or al,yst

BIBREGRN RtPticpet SR LATAEGH 20, 0n SPMEREE I 2Rl -Gymm). The
S€8afrihé uk %dyﬁrmsw adeduatelyriricedase | byr congiositing tthee metal oxidic
¥ﬂﬁoth r mal a@ ﬁgdltlons and the reaction tine
BECERY ?FBE@C'SB %oqrﬁ PdTHet ai | in the descri ption

of the bulk catalyst. As described it is required in

#2 D IOG %¥st %grt%?gg {'é}%be vvegﬁ n{e@gsr%éé %?ertq}ﬁt it m\Qg%g oteg‘?able for the

catalpstefompmbitlyn dbthe owerdionty dave laclowahaeropetosityo rﬁ’sefaltabb! less than

%&ﬁﬁ@r P{R ?JI%‘;!% Qrt%ria%)‘%’ ﬁf &1%3%09? v@lﬂﬁle?offtg %éfélfyét %%melosrtron is in
fores Ivéthcatdidryater blghar oo 0 nal (deteyminady by nagfew snijusion, contact
Q.ﬁg‘?éj‘ﬁ‘iﬁ under hydr ot hermal conditions in order to be

achi eve sonewhat higher activity or touse
| oner nickel nolar ratio or to react faster. However,

W]es é}/%oﬁfals%bgﬁt(és% %%lu Qieg tgﬁlkgc%%ﬁg&ﬁt?ﬁs? eq{ 8§ E\JIR chfa)%ﬁaccordlng

teethe frventionewhich has peer e@shlm riéerinvention tuber @jso reéate%Wethe use of
S y h c

e ST ) A SRR b ) o rion 1

llmoiceatrse@tpof(a hydroparben Tedsistackathe éﬁrmstfwﬁroprqcessmg in this context

Sepa éd@ ?Ir E?ocg%é? Heﬂhrgﬁtaahyd%éé?b& R isCleBete8 At Rydrogen at

g., via filtration or
elpyatgd eﬁfwem@turer andoﬂevaéﬂed erﬁsatrrpvecle%@ @IefeRses sGh @sydrogenation,
smal | amount of protic liquid is used that no liquid

needs to be separated fromthe solid reaction product.

The wet reaction product can directly be shaped after
optional conpositing with additional material as

defi ned bel ow and then dried. For the separation of

the netal oxidic particles in principle any

solid-liquid separation technique can be used. The
separatlon can be done before or after bei ng

o a . AL
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the resulting conposition is mxed. Mxing is
preferably done in the presence of a liquid ("wet
worRoo7/a4gede  Thi s i nmproves the nechani cal strenge¢iT/BP20D61€10302
final catalyst conpositionlConpositing the netal
oxidic particles wth said additional material and/or
i ncorporating the material during the preparation of
the nmetal oxidic particles |leads to bulk catalysts of
hydrodiesuipraurizgtidni, Hidroderiteogenatiors thvmgem;atallinatmr hydradlegromatization,
if, th | Z d iid
rielsfrelEetoB, Aitioddiakd: Efifoerptind e Rfdldoking  under mi
piNessure-conditiods, Sebith ds pwgmpniysrefemredrte asamiie hpdrograckiagsthe catalyst
" &Pl |ﬁ5]’ﬁ/t b 18P HyaRiiRLAG N b
Cg{n %ioeasrf n@ fhe "WC ﬁ i %/er arE)+ otsgnrmr et har¥ ga yirocarbon
feexistoghs. ef%wqmbl fwdmﬁlteamg epl'toha%e&O@Q"'tﬁ’ﬁ?e eweth: n%\fdéOdeSUthflzatlon
I-&Efofdgﬁlﬂ%%(rha%ﬁ gg& W%&a%tt%ﬁonﬂ%ﬂ HyBRIcaboff Reaftbyks. Suitable

Even nore preferably, the nedian
feedstacks aireli egwtreiddie distillatas.t kpsor aRiEthay fvaguum 939 aifey 3fithiheavy gas

JADS tTHR" SLK %Q#a‘-}&shnaécgﬁilﬁgarlgetﬁéf irvenfiG dEm bEh%sed |n virtually all

conmpositing o oxidic particles with t
hydtapracessing Ripeesses tordfest o PILRILY Pirfepds é‘gd%fww&?déag't‘ﬂ reaction

Joh&:ﬁor‘f@ateﬁ ' ﬁ'ter%er‘étuﬁ@s HERS PanghlRf 7B 19,450FC HyBFd@BR IpBsigures in the

oxldic particles is esse
raegenehs tve%Pq bare apd laaid dayriy §PagR velecities) ({7@3{’%‘8? range of 0.05 to 10
r@’omaqs%/&ul rBfod/vh ik faRge Bf 5612000 Nine bi nder materials to
be applied may be any materials conventionally applied
as binders in hydroprocessing catal ysts. Exanples are

Addr fém tﬁé |hy@|6tlﬁhﬂﬁﬂ Mdltlﬁhgl Bnd theC imipliestione mediarding the Group Vill to

(grlolaI C\ﬁametgg]ppgarsﬁah? élgea b§l| U ?%&s%lsrﬁ%]muq%cgunng can be done according to
dr@é‘e%@d@)ldheﬁhﬁht the ort. Guitdide t;ﬁocdssesararet fott iekample- desmtibel in WO
Zirgoni a, .cation r. anionic clays

(&%{81gs\i@gtbgﬁ]e{eewdhdg%qrgeﬁaleg byl(ﬁ%?en%, sepiolite o)r/
hydrotal cite, or m xtures thereof. Preferred binders

re silica i i .
b BT LB om0 bk ctast acoring
toithe invergiob lvomposing etad exwlcmaﬁmsm@yeilmbl%btplhieééﬁpé@f:s uch

r af t t V)T ' ..

orrpr | gérﬁgﬁiglh i rb?&ﬁron%%t@‘ee %1 d?rter;ng e fir tycon'g:fbhhﬁégé%rg%nsmg one or
be subecs &oupovttlpnet,al and phe) or mqregegondr%sampgumtﬁ quwgsmg one or
kneadi poe &hdl] tpr \YIB%?t'aEgn tr%ré(re%nc)é’%tf a'BroticNGuidOWherein the Group VIII

conbi nat1 ons thereo a conbi nation of wet m xing

and knmethl tyGeupIBmstamalaiigtia scdoetwean . 4 apd REMBei ng

@r ef er tetling eS@MRTREE UK r&ﬁé‘rnjﬁa‘? coRdtidnatht & tbh'@érature above the
efore or a ter any of the a oveéyurthuég mat eri a

are ad é@'ﬂnq peintaf thg protic igyidpreferatiy. injapautrcaysat étrPB‘ﬁw" pressure

bef or eaQ&veaJtﬁ'@EpI%nE RedsdBie, to forh AR oxﬁftcba‘ﬁti&lé?sequem to

re-wetting. Step(vi) If so desired, ?ﬁ tal oxid

tbaPtQC@P%BJ”BEt PRERBRINCOMRIERT GNE 19T HIRYe ofthe OR[pg\pEoCeSS steps:

iidi ti oEsdratifaitRE it oRal: darticRdsaRes tHereadidaliytusd, t er

L7, o B S L St £ 3, gy or o

Any addigtdrighs éﬁélé&éd afremCOlh&el’grb@p’labi ybinderd materials, conventional
facilitate shapi addi

may c onPYFrORrogeeH %Fﬂfﬁ&§§e5fa§g\§'g %"ﬁ’i’?%@f’%{n?@é'c gar(%ﬁ'l)ﬁe? or mixtures
st ar ch theigdfhiydforee|durhgsar, afternthentérabining | gref/dry teacting of 'the metal
glycols ﬁo“%ﬁthylene oxi des, or m xtures thereof. If

the sh&p npri ses extrusion, beading and/or

spray- drylng it is preferred that the shaping step is
carried out in the presence of a liquid, such as

water. Preferably, for extrusion and/or beading, the

amount of liquid in the shaping m xture, expressed as

| oss of ignition (LO), is in the range of 20 - 80%

Step (vii) After an optional drying step, preferably

above 10Q0C, the resulting shaped catal yst conposition

may be thernally treated |f deS|red A therwm

g, . o o o oy 1 N a o Y
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and/ or ex situ. Preferably, the sulphidation is
carried out ex situ, i.e. the sulphidation is carried
W@i07/048680 separ ate reactor prior to the sul phi BEEP2006/010302
cat al yst conposition beinglloaded into the
hydr oprocessing unit. Furthernore, it is preferred
that the catal yst conposition is sul phided both ex
situ and in situ. A preferred process of the present
v)nvent sgray-doying; (fesh) diyingf milirmwvknepding: slegyimigingrdsg eswet mixing, or
steps of prepari,n e bul k catal yst according to the
inventF%ﬂ&n%%W?é%g?ﬁg andreacting the first and second
vnanpoushbmng a slurry with protic liquid as descri bed
ove, r t ed oxidic netal
S;rtl cf’& Lévmr%é(womtﬁgrn‘gmmgadﬂﬁd%w i solating the
\martlckwpmdma f||trat|on optional internediate
pre-drying of the precipitate wet mxing the filter
cake with a material, such as a binder, kneading,
@dmusre@wen@aswndgdetelhragamlmtt@nfd'dsqjhgmab ngi't'onﬁeand the Group VIII
I

SRBUYT Pl Gof FABTE U Abe BROM ih e St the bulk catayet.
e.g., an extrudate particle was neasured, and then the
f%ggrdate particle was subjected to conpressive

25 I bs in 8.6 sec. a novabl e pi ston.

i Eietis GG e @0 apPBRd PBREORARS T PRSIV gam PRGENY protic

IWU%C‘EQHﬁ*ISIe‘é’aa?e mahﬁdownt R, bﬁﬂﬁkoﬂcﬁs SYdH ﬂéﬂﬁiéﬂ\anol ethanol or
particles and the average was cal culh)gted as faorc

mixBss tereqimis tr]eepfgtlcp]llcaudddn the RIOGRSS @erl@IsglptalB‘fesptl%greferably a

IR i'sgﬁeﬁ Qh&%ﬁ%s&ﬂ%teﬂ ffrchvdst rhlxﬁurésﬁﬁigém arehol and water and more
exceedi

n
FrelecaWelet. Alo iffarent Bipl UGS ool B PPRIB STIIapRgSIyn the process
ek iventiéa. YR uQ"ténqe, Aﬁﬁb,ébslbla!to_l\ﬁﬂfwdéisdensﬁnrw solution of a metal
%%{lépglglgﬁng %rrltaﬂoc%gguel\é‘é%rs%né%\stl I It erst tgrélléﬁgtrﬁter metal compound. If

Be PSR Ag3ids MatéMmesombﬁl'tyamf theGzoup Wiehetal édPEpaumnds and Group VIB

mentioned, we refer to th r |

'@i{éﬁ ggqﬁgaur}qso\ﬁplf?fhgredgggaafp%ﬂy Er} g*nec olf} siétrﬁe ni p e gén eSS of the

ipeErtioh genéralbt is desstisarc@ 08 mud/ (100 mlmat&]aﬂ 18&®hod as

publ i shed: P. Barrett, L. G Joyner, P. P. Hal enda;

The determ nation of pore volune and area

inhi te pieffiertédoprecess, lpath thesfirsUarst sasord metal corapeynds aemainst least partly
e 5

%_}ggnéglkj‘ £t$%t @drfnéu ?%ﬁﬂ’é regdlcﬁrﬂh(f%msolg@ﬁrocéés? l*)the él%’tlc liquid is

ace area etermned b
weteh cuiitatsle nistkgh eerapounds Wwhichaes et lgast rRrtyTHY tyhersohd state during the

@%ﬁtﬂfnpéb%n%éi g erﬁ%r'e p@ékbl}‘ok%taéssleﬁﬂﬁlﬂlsof J. ot¥Btes, citrates,

Macr opore vol une
chrbenates) hydroxy-can gnajgs |hydqo¢s\de§,dn@gbqaggﬁ ResphAtes ofungstates, oxides,

& SRlred Hefedf) \ﬁlff?ﬁ%kel H%%x?—%éfﬂoﬁgteol%kéi)hym%&ﬁér chkéﬂ&}arbonate or

porosinetry as describ in e. Webb a

migutes thareofbing oSt BTeTaTEAch Gl ThecmPlaF (79 Between the hydroxy

{r&ﬁ POShPHE oarMnSfeCﬁTSupbst ih Qﬁe hiRe! hydreRy-c4rBbMeE ﬂés @he range of 0 - 4,
rcross, GA ,. | SBN 0-9656783-

0-
pigfratdy O BoLR Bietarally Da0T ARG ERS PrefoaRiiih e . SHiablg tungsten
EShpAINEE whichCRERO lé%gﬁﬁtﬂ}' irf thkisvRd Statecduringahé proceddof the invention

presence of solid netal ds during the pr
EAMRIR WaHe/ERR e ERGSIER SPMPoRAs St LS oR e g oxide, tungsten
sHSHES (WS aad We@Sttung‘stetmearaﬁbabrtmmngstmdm@r(lazwoeseoo tungsten

Iplpf@tec\gl\y]é]lré%&;n %?atte:(éllecg?r@\t\%f moly(tjtagn%&%r grg ﬂ&rrmg sphotungstate

such as quasi-elastic |ight scatterlng (QELS) or
near-forward scattering, which are known to the
skill ed person, can also be used to verify that at no
point in time during the process of the invention al
nmetals will be in the solute state. Median particle
size was also deternmined with |ight scattering (near
forward scattering). Quantitative determination: if
the netal conpounds mhlch are added at Ieast partly |n
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initially enployed netal conpounds, on a dry basis.
The total weight of all netal conpounds is the anount

w@toodloksenet al conmpounds initially enpl oyed, onPEI/@P3006/010302

basi s, calculated as netal @xides. 4. Characteristic
full wdth at half maxi num The characteristic ful
wi dth at half maxi num of the oxidic catal ysts was
deternmined on the basis of the X-ray diffraction
grahikieres therebh avithadrthoytahgstit laeidcdral tangsiem dk iand ftrtdxidevbaﬂ’id‘lpreferred.
t . hal f ximumis.the at _h L .
e M RRPD B U5 Fr@ngaReta, PEBOINE,S dh aciarase
r(a@cﬁb)w and theet firBQor 8&cdnd. MgtaFepmipband] st ertxasna&qhdrandfthermmr metal
L f patd a standard powder
‘gpag s;{ gér&gé}'lﬂj ppepg){'\a\?t h a graphite nonochromat or
can be used The nmeasurenent conditions can, e.g., be

o . _ I A H .
A8 s gt IR EEBLAL S e MR st and
sacond sofigh metal qqnnnosmd arofrée foinadiitregen afeme sndthedirptic liquidsseparated
ﬁlﬂg tﬂ?éu r?r%rf?é aqk)oQ 555%%cle%k)e§f§ Sif ﬁ%’ r%-ﬁseﬁfgfl@gi’v in part te forrrf the
-$luryt inestep|i]. uqutap@ierbplyt hetmame%% theefirst metal comtpewnd is a nickel
@dr@?@%r%nﬁ@%' tRE' séidnd ‘?ﬁ'étal"%‘ﬁ{p%hﬂd RabRgdib %xvﬁé B? heignd
cond netal conpounds are at |east partly sol
during the reaction. R2 neans a reaction route V\,herel n

If’Jr ée@@f%‘ ré236nOfthib PPodeks Pecl th%eﬁ@ﬂéit Qﬁh@érdcd?%%%mﬁedtﬁly friendly
|'east partly solid during the reaction and l e

as

%ﬂﬁ’eeGP“Q’H'éa'h!t ﬁBfr'm‘Fh catalyst Pé%’&ﬁ%ﬂ népart %@ﬁpsﬁn&d ahat ‘the metal

¢dinpoRhbs 8o %ﬁ&&taﬁ%t%@ﬁ%t&n@r&é‘&ﬁfé rel&tioRi dbedInbt Fé?fuﬁb addition of

conponents are.in solute ?t ate. ans ?(%nggé:

HOMRNigdAdhe {eagon Rxtywe: 3 y%’texaP?P'enBa el the process is

érﬂm* |th@8 &Qﬂ%dénoétom'ghﬂfh&lee@%o bwﬂmmmaﬁsaneg .cbre;sﬁke ammonium
s are,_given jn.

S T RS o reRra o POl B Gt SR Heffor washing
thésdmdrﬁéd/ @égha,ratb@mlﬂhd)ﬂartlhéstleﬁﬁbnﬁai'n&ieyiﬁil harardrdecause gf reduced
i.n the re eni t enatlon an

pPest e BeebA G aried TP dRToL RRETR s BRE8 AP i ivate sat
fosmatg:nt wo different tenperature and pressure test
conditions 1 and 2. The postfix 1 or 2 (for exanple in
RWA1 and RWA2) refer to the test condition 1 and 2
Inedewe of | angirgnmérta imksHDNifena_bB'ullheg:&lyst ne tbiradtalii;y preferably Nickel

S a

HEGRE b Sy ARRE (eBURrEsR i< v Gbcale ML i bnly one group
AIBf hetak thees care bewmerconpesitianairisn sheegroup \4Benétalson recycling of the

éeg)SPﬁRéJ wa@iugﬁ sm.sa Bekahad ﬂieiyédnfﬁo%ﬁﬁé vantaén Qﬁteé’l\ﬁgﬂrﬂy solid during

e resrdu ur and nit
thexaet@ rgretion the @mwdt oft me@!sn@ﬁ%olwérle the peotipilineid i Aarall and hence
lgééégnarb ﬂa&' %uﬂh% fhel 4Rt §i|netacﬁ% édialydids eb&‘ie? Rerecycle to the

tests di erent diesel test roce ures were used
conglituentaretals than tf@ztnrresalhmtama tesausehiber s/ r\eegalo reparate two

%guﬁ hﬁ’BrrﬁétﬁléeWﬁ%h %‘%M él?fﬁ:uﬁ:rlggmve%oﬂal protedses for-the %€9arat|on of

1, ectively were defined
ra@@l@od wgsttm h‘%’? be\meﬁmh\?azﬁ anfpgequs] ip fPaReQf reduced recycling

pretadsi céfhpleli 8‘ hests ah&ﬁrﬁ:?@ék%@_n@éi&l&b&&k? \%éf@”par ative

Experinment CI.1 and C1.2 (Nil .5M0 5 R3)115.2 ¢

of MoO3 (0.8 nole My, ex. Aldrich) and 200 g of

1d/68tain! £t tala \Qﬁﬂn;fo@rtﬁn With ®igMcattyticAdctivityC s M@feﬁed that the first

3l Srs0d solks mete) SARERG! oF APIORS CEStBorRLpRpURGS. PO he Hrst metal
2Ni CO3*3Ni (OH) 2*4 H20 (2.4 nole of N, ex. Aldrich)

wer e suspended in 1600 m of water and heated to 900C
(suspension B). The nickel hydroxycarbonate used in

this and the other exanples had a B. E. T. surface

area of 239 nR/g. Suspension B was added to suspensi on

Ain 10 mnutes, and the resulting m xture was

mai nt ai ned at 900C for a period of 16 hours

(overm ght) W|th contlnuous stlrrlng At the end of

o s s o s o o r a o o
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ni ckel hydroxycarbonate 2Ni CO3*3Ni (OH) 2*4 H20 (2.4

nmole Ni, ex. Aldrich) were suspended in 1600 m of
waoi20486and t hi s suspensi on was heated to 900CPCT/EP2006/010302

(suspensi on B). Then suspen8ion B was added to

solution A in 10 mnutes, and the resulting suspension

was mai ntai ned at 900C for a period of 16 hours with

continuous stirring. The yield was about 85 % The

RIpBUNE (préfetdbfi Ni Rlserowpsamshaterted funaté afdh (@06 SA > 220 m*/g, the

re1e hliiec8Y ¢4 U8 A D g® groreulatt B Y anrapidfy Spa e idlian pore

drirasied MRD D2.3. o Jaf trheasubedo dy | NedesoGSiot)dnd . va\mhazs)ecmd metal

N (L T

dag o tidreN desorptivhaiyBt> Beisnpr(ep aneasurei bygN 3tegomtien)oft is desired that

t nﬁﬂ:p&%m %@%J ﬂ?%li%égrfs%&ﬁdlsﬂfg%%%{se RetdPLdinpdun8 are similar

toytebisesof camveatieriat hyixbEroBEs3ig( catylysts. Preferblyz the pase wolnmg is 0.05 - 5
Th | t

. d% fer a?ﬂ V‘?TSO ﬁg?gﬁt m%%hpréghég ﬁl%?&ﬁﬂglorf I@Q}bsg quﬁhgﬁvag‘rgtne%ﬁ preferably
a @ep P robg, dssdetafminegbityamesiiny of water @atasmetef Eurthergthg surface area
p(%&‘fe‘ﬁ)l;ég gtile %’s?ﬂ@an 8) tmoqé E%‘i‘eraﬁ |o@'aE%§stafﬁjms/B| 2 Aesk Fraferably at

6SCr 1 est u3| e Diesel “test

lpash S6anR/e, > eterminssrvia thed.EXpan "l‘ﬁé"nt C4 (N 1.5M1 R3)

A catal yst was prepared as described in Conparati ve

Experiment C 1, except that only one G oup VIB ne

Bunpedianpaticls cignstercel thefishand W"%@"W%‘ﬁh?%@%#% preferably is
fdfathylafiesR! € NDmoSKpreferably at least 2

il%ger g%)eq;;ﬁg@%tb@gwo@ﬁﬁf%te hyylltajr gxycar boﬁnqgt )épre sreavy gt

2 [OpreSaiiapigpt morethep GO pm, msire prafgrablymet oes than 4900 pum, even

A9 a lthan 150 um. E

AR B 0 S0 ek A o 150 . Even

Eiedpeferdihg tb@hmdmedpafrtutle eilam&ikreheﬁae th ranggeef 1 wil®% pm and most

Q{g%ﬁ I)Zérg re%g%d“ eg?é gdd:?ﬁrgn %He lﬁ%gsﬁﬁlvard scattering).

eémeld;urtae Eﬁnan@ormarmlores E)zpeoﬁ thentme®d. ¢orapelings,. the higher their

'ﬁ"e efgll'eR%ltaAl gﬁ%&)ﬁdydssfw&?&r%lg %2{%% @e h@ gFéf%Tred lower limits

m&n mrmp@reeal pusfemed Ehibodingerd fof WMIDFQ@nelmgn@nWom@xer for health,

%5&5, {4 %\ﬁr)%grg%atggé%gggsattgg hgﬁdlﬁg :ﬁ% (sﬂ'laﬁ |cfesVr\éqU|res special

nic oxyc onate
precaddng. 3N (OH) 2*4 H2O( 1 .6 nole of Ni , ex
Al drich). The yield was above 98 % The obtai ned
filter cake was dried overnight at 1200C. The obt ai ned
Biept(@r cake was wetm xed with 10 wt % bi nder, extruded,
Lllufgd & éﬁepg% ?dHﬂloﬁLBfﬁm Afethl %mﬁ@&ﬁfs' bm%dshhrﬂl |§k1= laé'tdhe reaction

USI ng esel test pr ocedure %
BmpeTateredet 8 ¢aaeie pefied of imgdn @Ji%rﬁfae EP@%@ h%tg'ﬁe" e compounds to

n I hBR her‘ravahqawel t critical,
e o e e o e

piowiding th@g syfficirné anoantef s()@sntlls Pre pé&nsyre t@g}ﬁ)g@qﬁan be well

§thted: NBY@ovB% éas%adfa)ebysﬂeam aﬁfdﬂnc’peﬂd s@ﬁ:bﬂ:‘iﬁwmb@dals nt should be
Cl, except that only one conpo nent

rskered, tha 16 v MRATAR ast WECRUSY ATesdy ARG GagHRY. This can
Sg'anﬂ b iaghidfddtby( el g Gnéreb&ing thecamouit 8f salvent anld,: BR2ridg hedémperature

ni ckel hydroxycarbonat e i

Abwhichjthe r%@a}?r@'%axsagorﬁ%%foe §250n ikl 1 7 SRodld be able to
ed gt stk ¥&iadidhs Of al | netal conponents havi ng been
converted to their oxides. The obtained filter cake
was extruded (with 2.5 wt % bi nder), dried, calcined
and sul phided as described in Cl1 and tested using

D esel test procedure Dl1. The results show that the
performance of the binetallic N ckel tungsten catal yst
of El is better than the trimetallic catalyst
Cl.2(Table 9) and al so better than Ni Mo catal ysts (C2
and C4) and than cat aI ysts prepared by a route R2

o o o, S p— " N =r=sA4 —~~eY 1T\
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Surprisingly, the performance of the binetallic
catalyst E2 is inproved as conpared to the trinetallic

wa@ anoaloyssvo of C5.1 (Table 9) Exanple E3 (N 1W R31/EF006010302

catal yst was prepared as dedgcribed in E 1, except that
the Ni/Wnolar ratio was 1 to 1 and that the reaction

was carried out under autogenic pressure in an

aut ocl ave reactor heated with mcrowave radiation at a

GRA6tallPthé eltrme istitapt @t &S ntb@DEH darifdthe rehctish st bloneter, also basic

&'\%@%izabg%é {i ﬂ’?%gea%% thg(FgS'P 8%0 H%{cgg%é ?nr %%4)’87%@59, where
QBRI Gsnam Phé perbrefeaal:S)eisl iadhé\edrigendftan) 12,e@asvel preferably in the

275 | d 10¢/ Q0C and
gt o0 1 it BT e Gre R P el 508 Continuous

stirring. The sanple was cooled to roomtenperature

T rala s s PP 46, Be el oh A dhe Bl iy sccording to

threLisverdion,rid pdficalar ﬂesrbaétuoacemperams and pteaswd tbg Group Vil to Group
t QL

§/'I %thgﬁmoEfﬂfrg{g@ dtﬁur@elﬂdrr%@hg‘rﬂgahergaa %Hngfr?gré% d tﬁ%d'.ggctlon time are

Basqmbed |abgv§/|n mhee getail mtlrerdascmtlonm tbe hgkaqatalyst As described it is

PR né{jfi’r} Hf p@eéfsadc@ﬁrﬁpﬁ%%gjn ﬂlﬂ%ﬁgﬁgmf&gn Erl%eGroup VIl to Group VI

owetalimyatar rmlsme@mnecm and dictbe reasdian jsrione undsicdrotheraal conditions

5{15 rédctidM @Ap@?atﬁr@ta&v 80 ¢ and Q ﬁéﬂ% figRer tﬁa?'\e1 bar When the metal
prepar at i on 'was carrl out on g&rj scal 549

ofoleratiarip gheiee’. (the catalyst ebtpjnpd g alse adV@nmew&heP@duced under

ﬂif?r%teﬁﬁalacloﬂaigoﬂg inhor@&Sto b dEEERcREVE H@Eélt acﬁlv@?bldto(@eeslower nickel

he suspension was put into a 5-gall

mplasatioQ to fepct fAsteScl ave was cl osed and heat ed at

10C mn to 15Q0C and held at that tenperature for 6

hours with continuous stirring. The sanple was cool ed

Step @dm t enperature and the solid filtered and dried

QYtSlr meggacti%]ﬁ sie?pq}(aecggﬁ%rf m@bﬂgﬂeméfél'oﬁldld"@aﬁcles can be separated

-m xed bi'nder, extruded, dried

éfamhﬁévau'ana gsmwpﬂﬁtraw a5 SrIaY% éfvinge dn pRe eitarnative erakedigent, such a
Qﬁfal"%n@uﬁfsgﬂ prBﬁ‘@F%Lﬂcﬁ ACELHY Bal Ko liiQ MBESs 55be separated from the solid
(N NbO. O R3 HT) A catal yst was prepared %
a%@e?n uaredtrq# Ehe Wl dpACtiPRaProfictugan AYGEl t efiaped afler optional
e&asbé;{n{g m%é%’d; ittnal Hﬂferfghé’s Blbfdrfeﬁ BéldearM)thEmoﬁéd I b} the separation

g'led'gatﬂ @g}do %) Bar%gtﬁg in ;prg}cgéq. grgycgﬂthgﬁlqil éeggratl atre%ﬁgnlgue can be used.
Thé klt.@t?lé@ﬁaﬁor( %arﬂ bHDioﬂe Neforwas aftdfl 68ing Tofpobitddewith @dditional materials.

tera 682. 5 nms_ of tic acid
f—:-% SWJI iﬂpai%;)t'oé‘ &Ptuﬁ?ag wg?%e@-fzanntpeegscﬁgfg Further, it is
possiblCEBdrmadils treatetbip . bu]lﬂﬁ&atslystpaﬁmIamnopmaalmﬂhd-lllqmld separation and

al l.on_autocl aye, .the autoclav l 0s
Aot SRaRs b of € peihd Bodbbstr MB M S Rafmahe.
tenperature for 6 hours with continuous stirring. The
gani)(lés was cooled to roomtenperature and the solid
§ ed and dried overnight at 1200C. The obt ai ned
ifater desiredf aooadditivadl paateridl e$elepnte1pairom itbersgroep eof binder materials,

S5 L D Sl i 006 9t gt o

tadded guringablel abox@eldesSubem prspargtlgq of: the medalfoxidireparticlesf or to the metal

cont A i o
tggﬁ%:ggar@p?%o&k% EFa 31]1 I%%f é); %wg@tap@ﬁ@aﬁ éﬁaﬁenal d%aaded to the
iy | aftephe mep@ratl@n pﬁ/tbemﬁet oxidia padisles NInd\NasOr SoEhessaparation step,
HT) A catalyst was prepared with Ni to Mo to Wnol ar
ratio 1 to 0.5to 0.5. 2.35 g of Ni carbonate (0.02
noles Ni) was added to 100cc of water along with 2.5
grans of tungstic acid (0.01 nole W and 1.44 g of
MoG3 (0.01 nole Mb). The suspension was put into a
seal ed Wflon(tm vessel of 275cc total volunme and
heated at 10C/ min to 1500C and held at that
tenperature under aut ogenl C pressure for 6 hours W|th
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content of the m xture was adjusted in order to obtain

an extrudable m x, and the m xture was subsequently
we@aorghsot The resulting solid was dried at 12BOIZEP2906/010302

16 hours (overnight) and cdfcined at 300 OC for 1

hour. The extrudates were crushed and 40-60 nesh

fraction was isolated by sieving. The material was

t hen sul phided and tested using the Diesel test

bt mcaﬂufaee Phor foxtaashapifd steR3Ithé mostly, adey Her thegsepharation from the

.2 S| Ugr | [ e
PR B P P EenpEs o er;adtilchSf mifbrlRCthat can be
cbmbmeﬁcwltrbmeammtaﬂ hikidicRparticdéd (nOHp ZatalysHaceqrding tedhe inyention are

The ion of the 2 solids was heated to 900C
dgﬁ bﬁgl"}iwagﬁg@({?emer ature for a period of 20 hours
(overnight) with continuous stirring. At the end of
| L . | r " |
1 3 fresdlEndf BERRLLANIRGES, 8 € Cfpdsing) he i catalyt
withsuinaienigl” swang thed thepmbiedaldg adderbtofbe belks;atﬁéfﬁgorc\ﬂ%%maa and the
r%m‘é %ngﬁﬁn i kel hﬁllerfsgaigt ré?@raW@%dn%‘?rl\ ?r{eeﬂ'e@hce of a |IQU|d ("wet
Vi ng e materi al en cal cined at

mlxung'urThnsrhn@rmséhqe glechanical sEanait phihe dieal Géiﬂw E%me%'tlon
using the D esel test procedure D5. The results show
that at a netal nolar ratio of | MPOSSI

Gronpasiting ghe ynelel oxidic atisles Jwith ?’F"‘h aﬁd'H?Rﬂ' é*eq%%rf%‘ra"dmf ncorporating
thé ﬁ'%ttér%i‘ dGHYHhE] PESaratierPeithe nfietal(Nidlid/BartidledTBldd to BOIR catalysts of

cat al yst was prepared under autogeni.c egssur

RadoolsF P8 BRTEBIcah BERNGHN. JF PATIRNIES b Bofian Paticls sicg obthe meta

peihatidhge of allikasO€s FBRL pieftably 18 Idst 1 um, most
ngﬁﬁkérgaﬁ%urs . §eg ofa Ni scarggﬁate 68 02 n%l es Ni g

Qr@@d@deasézméwt preferably Ir\oamerﬁgtham 2 QLP@‘Q”@F%\H'@f%?g'V not more
A f&fdrably not

7959 ol (3 PRkl elpRh 0386 i piaeriaprot o

thard1'o‘leatre&vem mvremmf@alalvetheadéfél@n partigle diayegtaq liestip the range of 1 -

T ar Bt EeAFh AL ABER 2 RARTOLS i g, The

sarrpl e was cooled to roomt errper ature and the solid
e | g i -
é I{:\g%lt% Sofdlrhle QY%&B Iﬂém@% e&@tﬁﬁg rﬁ%\%gﬂ%@ul&eﬁl metal oxidic
pumwﬂieis embetﬂdedamthlemml pswlcatvwabvogn@w thg.marplology of the metal
r. The
THEhh el T s PR, o chatot
Di esel test procedure D5. Exanple E8 (N 1WL R3 HT150)
Fﬂeeoﬁé’éf%éféﬁalé"&fbeoéﬁpﬂéé ﬁ%y%dﬁ? nRdHERAE BoriveRtichafH&Splied as binders
an autocl ave reactor heat h m crowave  radi atl on
inthydropeasessiog cetasts: Sxarplest areswicgcsiiFRraluming iSYARN 3spgenventional

éﬂfcaaatilﬂthaG shf&chéatea 3ungin®f afd él@rh*h@fb%btéd( @ilie2, raMmaida such as
NI ) was added to_ 100cc of water alon

(opducrmmsnmiteaet aibYIR0H1aHA, STaRe-ceRtE S A ARGAge cavs or

érmrﬁb @|a?§%h&ﬁi a¥&ddpanitd, Mentchite € kadlih, gépﬁéme tdbtr@HrdwlbltﬂTEbr mixtures

and m crowave radj.ation. at JI

tm'sreet: Breierrrd cP“'Eﬂ%%rarﬁu§‘g nF'hcap?'g@g’Gr %ﬂ“n?hgitama titania-coated

él@rﬁmr BAtcahia, béttorfiteN BUIMBALNES thefsdfit THege bihdeisi may beyapplied as such or
anpl e_was cool ed to roomtenperature and the solid

?ﬂeIrPSPt&’&t'%fhd dried overnight at 1200C. The obt ai ned

material was pelleted, the pellets were crushed and

40- 60 nmesh fraction was isolated by sieving. The

MEPY i al was then cal cined at 300 OC for 1 hour. The

material was then sul phided and tested using the

Di esel test procedure D5. Exanple E9 (N 1W R3 175)

The catal yst was prepared under autogenic pressure in

an aut ocl ave reactor heated with m crowave radiation

at a reaction tenperature of 175 OC and reaction tine

of about 6 hours. 2.35 g of Ni carbonate (0.02 nol es

Ni) was added to 100cc of water along with 4.99 grans

of tungstic acid (0.02 nole W. The suspension was put

|nto a seal ed Wef | on(tn) vessel of 27500 t ot aI voI ume

I | A N~ oy A =N~ o, "
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heated to 900C and held at that tenperature for a
period of 20 hours (overnight) with continuous

wa@eoorioussg0 At the end of this tine, the suspenBCDRP2X86010302

filtered. The resulting solled was dried at 1200C for

16 hours (overnight). The resulting solid was

pell eted, the pellets were crushed and 40-60 nesh and

the fraction was isolated by sieving. The material was
Tl’feedumalop'tmmﬂy abmpBiking ahy ofrithd ahover additivealmaaterialalcambs subjected to

rataithel e e TAGG. KRealed oSuPuEtbg Y pr gweg; misno. or

¢amtg'y:a’(lloos therebf HENGE coMbibatiornbiewat)mixing apt kneading pnslume mixing and

, ¢ : _ A - _
mFinlo SR brels S e ek s oo £ il Siner hetors or after any
Hithe ahd/eﬂflﬁtrgr)anetedals arebildediifial all)o allar selit-tguidispparatien, before or

0 ' to 900C and hel d
P BRRL el ard 30bdeRelia SRBIRG ) D i e
(overni ght) with continuous stirring. At the end of

H@ time, the suspension was filtered. The resulti ng

d was dried at 1200C for 16 hours (overnight).
If s8 flesirery the metpl\axidip partiglecaptionglly mpixed witg amfrcg the @éﬁ@jadd'tlonal
R5Eri49 n@é} Hﬁﬂép@@ gpﬁd?\%ll)f éﬁ&'tétékp(lmﬁﬁmhgsé?ééﬁt é‘pg)h@d' Shang comprises

Si eV|n he materi al was hen cal ci ned
extiysian. peﬂﬁ@z'%tbeaﬁilag apg/er ﬁwéwdqua rﬁnu@ed'amﬁ vhigh age conventionally

RN FRfitde es‘?\%bln e&in %05@&1&! eTHe3e AGRIVES em@%oﬁ?hhe aluminium
Nb. 075W 925 R3) stic aci

?fﬁ?réte\/\)suma@is ugrlapﬁ'tf ﬁtPrB'hemF\%b’bFe Hps%?%FOQ'@g(g‘PW§Wylene glycols,
% oﬂdég dii raiktired) YHHr&ofy qﬁfaﬂwboirﬁpﬁ\QZMrﬁm% extruswn beading
sP

f N
HAing G 6 PEeTRsPR Lok Shohis0 Sirss caftsH ot Myth pipsence of
I?ﬂid GﬁcmwbﬁatI&d??}blﬁ@&@)ﬂﬂﬁloh%ndloabeédlﬂg the apRust ofriiguid in the
or. our s cont i .nUOUS,,
PG exbrsar e ohB8Ter 4D s B he et 0 e (L0t after
{ hodrest 6do °Ghe resulting solid was dried at 1200C for
16 hours (overnight). The resulting solid was
pell eted, the pellets were crushed and 40-60 nmesh and
$tbﬁ(\fuuacti on was isolated by sieving. The material was
en_cal d at 3 0 0C 1 hour. terial S
M ner Sel cihe, e rele o A1, J0tE BB Balifihe Repea catanst
qnuosition end)s be Exermally drekfed if delitdd]. g thermblatreatwent, ehowever, is not
g’sg?J\hal ?m%rhro%s Ngf {hgsHYén%o SA%?I&&(%@\%@ r %ﬁ'\?{ta BLIIktc!y?alyst having a
tlempamﬂreoéensitsevmejasltahie Niexagorsl phaseowhigh angaddy Bishsforms to a
7
A0l SRR TAARUT oot Sl 8RS0 Pl rocrrs
\mare @Enah dransitibaitte an ca«staéllnee%twttmﬁ acewrse peeferably dpelag @50°C, more
t e,
e gébﬂba 408‘213 néovlggsn‘?ilrékiﬁé‘ftera% a)}”@él%ﬁggg ng%%t %?efNab ly even below
H056g T\st Khermegl tgaaaﬁsntofs ttypiepllyi dongciop (e dinel byl catajysts after
ogrtlggcéngréﬂgﬁmﬁf TR ‘Pﬁ@é@tré‘é’dn‘a t(rQe QQQ@agr&ﬁ 0Wko 4§h’?‘ours and is
suspensi on was Into a sealed on(tm vessel
dopgdr ap inest gaScﬁueh@sa\*twgﬁeawéa 3RtOXYGRTY- FANKRIRIDG gswecaﬁa air or pure
8§héh. ahelthgtnal ﬁ’éﬁlﬁu’éﬁi Snod Qiridd HAU he\¥rddenE b WadPSRam.
stirring. The sanple was cooled to roomtenperature
and the solid filtered and dried overnight at 1200C.

THe sn@rd tm@gﬁééénlt WoentiBR! hﬁyemrthbhq:oﬁdngst § YMKidation step.
crushed and- 40 h fraction was |s

ol

IRRIAFHGN aeneraitie Garied g PhEAntacng thecbulk %@W%cdlf%ﬂv after the
1 hour. The nmaterial was then sul phided and tested
using the Diesel test procedure DS. Exanple El14
(Ni I1NbO. 05W). 95 R3 HT150) 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 OC and reaction tine of about 6
hours. 2.35 g of NI carbonate (0.02 noles Ni) was
added to 1OOCC of wat er aI ong W|th 4.74 grans of

o o ~ NA N ~ A~ o o - I



10

15

20

25

30

along with 4.62 granms of tungstic acid (0.0185 nole W
and 0.24 grans of niobic acid (0.0015 noles Nb). The
WG eepe#ssdon was put into a seal ed Wflon(tn) vRESEEP2006/010302

275cc total volune and heat®d at 10C/ mn to 1500C and

hel d at that tenperature for 6 hours with continuous
stirring. The sanple was cooled to roomtenperature

and the solid filtered and dried overni ght at 1200C.
pTé;EaraﬁHnadfnlmdrrmmi exidial panictespar! dfter ady obénef thelfuréies pramess steps (iii) -

ushed 0- ti
DA B AR PRl SRplE B SR Gy gy ontaing
cbnipound sidheasnai¢reentaty sadphut, hydrageh phlpuldel MBSt esvnemamc or organlc
c I t
HEIBHE Sl RahCoha oy SHARDLEE ELR hatr ox i
Rreferajih dherabipbidatiting is magiadoout e sthha@ the sulphidptiemist ¢agried out in a
t
éepéfagéﬁ‘z catglgﬂsﬁ%’ t@% ?c% Qa &Qf f&?ﬁﬁ\é@élf‘(\ﬁ/’& r'B’éngy loaded into the
rpdmmeesdg unmtxp‘émf@dnorﬁprlb\;%rmﬁterr@d thet |tb¢t§at@bﬁpa¢réaosmon is
in the sanme condition wthout
é’?ds?rem%ﬁ %’?r%tff%”%g?gﬁjobu um Exanple E16 (Ni1WL R3, 7
days) 50.0 g of tungstic acid H2WH (0.2 nole W was
,@Fl‘érfér\'&jpﬂoeeé%rﬁ thé bRdsehf m\?@ﬁt@ﬁ Jo%ﬂts&efhe%ﬂd'\lvlr?sgbcﬁsQ@e process

hydr oxycar bonat e 2N (OH) 2*4

stenscof prendring thenull E%tﬁ'é‘ﬁts?‘:ﬁﬁrddffg toriee Q‘V§’8|°i“d§°r\f\%f§'nﬂ &Rf ggpcting the
ftr§i a?@%@caﬁﬁj cobslimtin tahadirm @R QFO%E lli&@d fa@rde@crﬁbéﬂl aVdvef slurry mixing

SWIt continuous, stirrin

(b6 ABAEH AR FEIRL PERCIRR LV P orbnoerh oSG the Fils vig fitraton,

W& Smiling &He fﬁtterlc%@(\?vmpé midteridd Usueh (22V4 bitldgh tkheadig, extrusion, drying,
resultin i.d was pelleted, the pellets were crushed
'%a%‘gs‘i@'g‘ﬂn%nd the fraction was isolated by
sieving. The material was then calcined at 300 OC for
1 hour. The material was then sul phided and tested
using the Diesel test procedure D5. The results show
TrHedatalysty Sfe\chbridfbriz€d 0§ing thel foll@eingimethgdsovenent i n
activity could be obtai ned conpared to 20 hours
reaction tinme, but that this inprovenent is relatively
+8idd crashistegngth $OSt he | nprovenent obt ai ned by the
rot her condi t i .
Hie e EgBionge" i STt AR Y ik lrel, by fldihe exrudate
;mnticﬂmtwasIsabjecuedaotoompl'mtvedoadlmm (39 bs cwvﬁxﬁeseca)db)aalrowable piston.

ﬁ}e 1% ou t lgil’ﬁ%nlo c?tmeihg%Hﬁﬁle%ﬁlaga&g%%gﬁgrp(ﬁgg%g%‘w%é Péppeated with

i |¢aswa@ axtd,eiatet partidles andf thacaverags| was) caiculated 0 fafeefihs) per unit

lgrlﬁﬂt %}@?cf g e?%r n?@l/\gassg%?ph-gpq% %ggdt” ?r‘gl@le thpé'tlength not

memwie‘ﬂnat 10C/ min to 1500C and held at that

tenperature for 6 hours with continuous stirring. The

sanpl e was cooled to roomtenperature and the solid
3.iRoresimetnand dri ed overni ght at 1200C. The obt ai ned

TH R édsovtﬁén Reddstiitbnt VAR eﬁhé@toat wro%seﬁuéahﬁd PaundA Webb and

40-60 nmesh fraction was isolated b S|eV|n

G e “Analyiesh Metbads. m Eneapaioe Trshnakay Migemeriies Instrument

@%Sfa'tlé‘rll Wefrddde G A U, d@ﬁﬂSBNeSI%QGY&M t\Wﬂere median pore
Di esel test procedure D5. The results show th

digmetst MRS mestienad. oy refer Jo Yororeeses Idéstr@éxﬁorngtracted from the
%B?Btlﬁﬁcbréﬁchhbfgﬂﬁr nitfB§e sBption iscMidr addordind2é tife BJH method as

YT e BSES i PV s IRERHS: G (RIATOioREf Pore volume and

90) 49. 2 g of anmoni um net atungstate (0.2 nole W were
di ssolved in 800 mM of water giving a solution of a pH
of about 5.2. To this solution, 0.4 noles of anmoni um
hydroxi de (ca. 30 m) was added, resulting in a pH

i ncrease to about 9.8. This solution was heated to
9Q0C (solution A). A second solution was prepared by
dissolving 52.4 g N nitrate hexahydrate (0.18 nole
Ni) |n 50 n1 of _water. The solutlon was nalntalned at

PN NN N

~ 1 - o .
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cooled to roomtenperature and the solid filtered,

washed and dried overnight at 1200C. The obt ai ned
woredognisabo was pel | eted, the pellets were crushed/aPzo6/010302

40- 60 nesh fraction was isdgated by sieving. The

material was then calcined at 300 OC for 1 hour. The

materi al was then sul phided and tested using the

Di esel test procedure D5. The results show that al so

area Wisttibutioresy imedorousassibstanceso hdCempytstiansdeamnirogen isotherms, J. Am.

@ﬁé?ﬁ r§dcnglr%5?) t7ge37§l§§@t'fd?£\ softaléisre |$&&Qr‘?ﬁ|né’§%th'et%T method: S.

a cC arabl e catal yst prepared by rout
Eygnggqral? Hy Emenetieandnienitelien @\d@Npporv\gf gspS xgmgltlg'no{gcular layers, J. Am.
18856y MRt e (NhU) 6H2ZW 2040 (0.2 nole W
merqu#gg ﬁg in 800 m water, giving a solution with
a pH of about 5.2 at roomterrperature. The sol ution

M?éo%@%@ﬂ%meltéfnfﬁﬁbﬁ d(y&@algNl dr&Phatlin nﬁ?z o, ﬂ%gé fdre diameter,

ni ckel hydroxycar bonat e * 3Ni O@ g%@
Wap Gariies] @Jtm)m«wew (He)spspsiwglry As detsriRed Bye-gta A YYRpb and Clyde
OGR! S'ARERRENS Method8s il erhed Pbﬂlci%mﬁecﬁﬁ@lﬁw NSiMRForRritics  Instrument
Then suspensi on Bwas added_t o Iuteé%%\é ){la]]’]ﬁ
Gorperatien. NergrosheCre M i 1947 s L%%”i 10- centag angle used
@@sfuamédﬁgg a period of 16 hours wi th continuous

stirring. The resultlng solid was dried at 12Q0C for

16 hours (over nltqg The resulting solid was
dAmeunt af added sp Lcq@pUNgdEushed and 40- 60 nmesh

Qi Ardtive Herminaon: altrédpréé(erﬁ:eet)flsﬁﬂd meke cBﬁtbSurtdﬂ duMAg the process of
t hen sul phi ded _and tested usi

tbe m&ﬁqrbc%easﬁy] be p@&ﬁqub%wag\gt"l‘ﬁg?d%ﬂ qeqett ef tﬁe metal compounds
é}éeﬁ’é‘é’eﬁ irotherfomth of Eﬁmblbs athi a‘f‘ﬂﬂﬁ'ﬁtéﬂlﬁgeﬁ than tied davetengih of visible

I 61, St ot B LRl 58 Bk D) or nesrorar

soafefingevhichClré I(nNDMZtoFlﬁe lsllf'léd)))er'EbB ezt albg'be used to verify that at no

BESER S 0L VRS BT ) R e e s

KMedipe pamuleesnzefwalsfﬂl)sométanﬂnedaam light s¢attesng {neabfomvar@ scattering).

hours. 3.52 g of NI carbonate (0.03 noles Ni) was

added to 150cc of water along with 7.40 g of anmoni um

Qearditativg sietermingBor0 3f the Ineetal) conTivendsiwhich sre addegsatdeast partly in the

' seal | v,

%\oﬁé ﬁ,t]%tgtag'g a\;et\}%teﬁ\egr% %{%g%\g%%ﬂ : égﬁé aﬂou%? %F%Slt&otr@tal c%'ntﬂgﬁnds added

di5iDgChenpebekssd of the ilwentiom cagee @etpmmlmef lbtat_lqrtﬁtthe suspension(s) to

Beegagéoawet tﬁ& @dm@fﬁh.&h e %Bﬂfe'drﬁtﬁ’ng thd gt (temaerature pH,
e was cooled to room tenperature

pnesme edmaurt f liedidloviersichhe \a@y Ahetoat] sqﬂms "eﬁwaal r@@tamed in the

%bglﬁ)élt?ﬁ(s)"@%oﬂe%tédqse&hdtfﬁt@r Ele! Plotn WRNPeiht s Itﬁadséﬁ@%nd dried filter

fraction was 1solated by sieving
erkeetheaveight of thasalicmetdl prraPndsgan \éedﬁt?fmtneﬁ Y ﬁtant*ﬂré techniques.
GPE@Jré@'lf A5t AR RoffH bl QSH\EQWHSW@&IQ@%OH& cHBpbiliRis, such as a solid

D esel test procedure results. show t hat

al s
Pincaty @feopRERThin ihe Hiar Gikec INsWPEDe! BIs o) 479 dried Sinder must be

ﬁ%@t E@H Tebr thel \BléghtnéftQHé's@{H BfRd himied gltétl eHxer ;I'ﬁétaln‘\duhv of solid metal
an a conparabl e catal yst prepare rou

$QMROURAS) it thcﬂ filtes| qakecan rAlsh PPV\%W "\tafey %a?aﬁ%fgz tPB?"'%H%S such as
S AREPALRS DA spettrobipy ARS), DERM) @lebthetnibalianalgsik, or ICP.

exanpl es. Diesel test procedure D1 The catalysts were

tested in a down-fl ow tubul ar reactor. Each reactor

tube contained 10 ml of catalyst m xed with an equa

amount of SiC particles and sandwi ched between | ayers

of SiC particles. Before being tested the catal ysts

wer e presul phided via liquid phase presul phiding using

the feed described in Table 1 which had been spi ked

with dinmethyl disulfide to a total sulfur content of

3.7 wt.% The presul phided catal ysts were then tested

in the hydrotreating of a diesel feedstock having the
properties shown in Table 1: Table 1The catal ysts were
tested under the tmo condltlons shown in Table 2

o ~ O~ N a - o ~Y O vl T
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using the feed described below in Table 5 which had
been spiked with dinethyl disulfide to a total sulfur

W@ o esteoof 3.7 wt. % The presul phided cat al ysPGI/RR20686/010302
then tested in the hydrotréating of a diesel feedstock
havi ng the properties shown in Table 5: Table 5The
catal ysts were tested under the two conditions shown
in Table 6: Table 6 Diesel test procedure D4 The
ltmeahgteltcsamv@ueds whick drexaddbsksatrieéast gaitly inDthe sofid sjate fgradded in the

v?éeﬁtggi he (1 ‘éea Y%Q@Lé&néré\g il ﬁo@p%%suﬁfég C}ng%s@tﬁé fkight of the solid

uY e cat al yst 'was
metalcqompound%vs isansidered eava do the weightivhthe @rrﬁémwmealtlalw employed
hiktal %@ﬂp{:ﬁf ﬁd?edn@dﬁyeogsﬁd Tﬁﬁ?otﬁl%éb%%f%ll‘?ﬁ‘étﬁ compounds s the amount
presu ed via [ ase presul phiding using
crfelémeéﬁgempmrtﬂsu@tlai\weimplqvgél ena dwﬁﬂﬂ? ralouipled @Smtﬂleqaﬂdes
with dinmethyl disulfide to a total sulfur content of
3.7 wt.% The presul phided catal ysts were then tested
4. Gherastangtin bl width PheAlgNadmyMesel ~ f eedst ock havi ng t he

THeUPBFcterRtiS it Width Bt RAPMaxifiund afthe ozlderb%tdIﬁts'ﬁvé@Bétermmed on the
were tested under the two conditions shown in Table

mrRiprefleztians o the Xreayt diffiastion pattema of iheccatalysh Ynsterms of 26 scattering

%IB?“ $oP Ghdeetdrmatigh CofP el IXClag Sdififaetich %&6@\3% fsﬁHndard powder
e manufacture thereof. The invention rel ates

qaftraktomtealeympp% MR Ao TTABN R TRNOGYPFIOr 3 bP (iogd. The measurement

&ﬁHﬂBh§b5f9 ebé’ lch&nCadXdioWs VX PayTBértratoR BEHIAGES 40rkV and 40 mA,
metals, to the corres

nor e ndi n

V@é’?!ﬂ"?%‘t 1 51468 énsft&%%sd'meweammsg fer k2l gfafete, detector
St lols siAl, 3lepsizea0 @5 (@0, Nitheitep:Of sexdhdb, fridtrahent: Brdker D5600.
hydrotreatment, in particular the

hydr odesui phuri sati on and hydrodenitrogenati on of

ThedinQértioR Al fbeerdﬁﬁémhustrﬁlf&i byl e Eﬁérﬁbl¥§fde§<ﬁ'lb@ﬂ ey, tRB means a

(BATON Y eBSS ISl BAls e TR Byt S Ao are at least party
sondnaAaahg thereaetivRr CBDﬁgeérﬁsi‘cdm;bddtedi)wlld Idensplgrd:f ithod estal&ﬂd HT means

0- 40 W% (relatiye to_the.to ht .of .t he
sedigee At Sapiisothe wier ANaipitRcols ol ipaftszore given i
Tabied @ rwhaedie RV and\ RWA kare aélain;esﬁolmrae chictivity reondi retatide \we(glnt activity,

a su rt talyst .int I t o S

B S5 0, i) Bk o873, PBled P Fpdror N s
hydpmentreglermhon kad piDSf is hydrddesulphueisativat er i al , but are

present as netal oxidic particles. The bul k catal yst

is further distinguished fromsupported catalysts in
THeadiesel dedd (drécedateaivas pedomped ssing &wo diffgrant é@mpgretupd and pressure

t | '
T e o T g A SRy
thatest porditiathtaed? spedivelsdToaRIVA i‘lQiNh Eﬁﬁé"?f‘réteamo'f shown because
! rﬁt?c?qeq SO ?é {j ﬁqhé? r}eﬁctQH pﬂﬂﬁﬁct 'Wér@r élfago ! IPN 3tﬁ9lume3 measurement is

si gni 1 cant ess than 60 wt% The oxi d
inagcurate end wifigirenses bRty ﬁhgesampéesOarerﬁep smallgg pdfmtley differences in

e;&“émlcsacnafyeé&wé&{ ¥ar¥1b\895|ftﬁfhe9 rth@ PSS nm&ge@aﬁd @G?h@’flevels after

nore netal s, pref eral){_nlc el “or cob
tﬂfﬁQYQTQW@tE‘&t‘bWV§td§tQj@H\9daﬁnldﬂ“f%\‘\)’é ablg &ryndar gMurp Sty P2 and N2. In

thd t&gm@ﬁ%enﬂast Phscelified) wehkdisenlifdiested "ég l§"f D2 and D3. The
%%Frotreatnent in this context enconpasses

BERVA walugs of e dfereney dataivetoh i disse! test rpé%f@tﬂer& 1 @pd D2 (C1.1
4h4ae Paan T%bleei)%t@ﬂ 8ieBa rtadt.preceiet IBQ\\@& Qéfined as 100. All other

ressure i ncl udin rocesses suc h enati on,

NVAYRYR ¥elgsharei csk&v? | refajive tlbisi e aﬁgﬁ% af!yr?

hydr odenet al | i zat i on, hydrodearonatlzat|on
hydr oi someri zati on, hydrodewaxi ng, hydrocracki ng, and
hydr ocracki ng under mld pressure conditions, which is
commonly referred to as mld hydrocracking. Hereafter,
when referring to a high activity of the bul k catal yst
according to the invention, in particular the
hydr odesul phuri zation activity is inplied unless
othermnse |nd|cated WO 00/41810 descrlbes bulk

o, o " o s o o,
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Al t hough WD 00/ 41810 descri bes wi de ranges for the
nmetal nolar ratio, in the exanples it is described

WO b@t/oisser easi ng conversion of the starting coPQDEPIS6/010302

IS obtained at increasing gooup VIII over group VIB
nmetal nolar ratio. In particular, acceptable
conversions are achieved only at a netal nolar ratio
above 1.25. The inventors have further found that in
this process at a netal nolar ratio below 1 a

ERpaiabefaPerinint B AL E R M Me BB R on. o

p‘earz lgadflmomge@oa aoiesMal &x.nNgdiiet) 20004 of gmgsuitgachwwzwo., (0.8 mole W,

S ATER G IR E b aufhdibepehion) off Podtb i 88 9o

aipket styslrdxgcdrborrae eNi@Oy 3Ni(OH)£4 legﬁze($:§ frole oheNi, ex. Aldrich) were

SlspRAISH 'gfgls% i B SRE) YRl hdhied 4 %dgle PREBLILAN By The nickel
hysirbgtarbosate tubed insthisharidathg @tfwmuamBleg hedp B/IH.IT. setfade area of 239
kih , | .
A S #0504 REERPRTA S0 il 4 HE96RNR
Wa$ mlmnm%@lw ad periodeof 46thoues (owérpighti aithisahtinuous stirring. At the

éﬁhﬁ t@ﬁeﬁ?st ti%ﬁ,eﬂg%rugéér%?cénnﬁg% fitdred ﬂﬂ% 9@@%&0 é\%eﬁééf/cg |°1|11e obtained

: I nve I eve t a too )
fifer aeke was drieg avernight gt 22QfCudbe obtained fiter celmwa% oMgt-enixed with 10

\‘vﬁﬁ biRGEY, \éBcfr de‘?ieﬁrléﬂ'”c'élc\’r‘{%ki%ﬁ s@f hidag gglﬂeg%rfb%tj% b?ésel t-ggfsprocedure

ect of e invention I s rOVI

H&\éreﬁgltSaCh ﬁgh deblef)allhe ﬁastrtastat¢a/we5e cwfﬁgranddﬂ-% F@éh ‘raction was

QBlafelaeo vl SRUGHYL TRB naterid? wak ANdrHisuIshidey %&@E@Hmlngr}ﬁél 'kaQ:edure from
h catal ytic activity in particular so at reduced

'a\eée!ges\hprqcee\&r@rmgmubM@len@t al nmolar ratio. According
to the invention there is provided a bul k catal yst
corrprl Si % netal oxidic particles conprising one or

Q7 BVAR3HE) and one or more Group VI

.m%b&'ly%t RAIR] 8NN nidYaratiy OCE S t& 9 WRisi prépided hea ﬁfa@nﬁér analogous to
ofl) gonbl%r}i)wg_rln a reaction m xture one or nore first

1 SreRpt SRk the reRBan WaTRATIAA AUt UREerAUtogRAIc pressure
lﬁ 1 AtodEVetreSE60ONShtED WRP Wil kD wa GdTRididtion Git @t8adiontBrpBerature of 150

SR Pedeedonsmtn 1% ABOEE Reirer L9 o Bl rbansligd a1 motes N

was bddedsto EDve e whltei aldng withahel giams dsfetaﬁgstua @cidne.02 mole W). The -

TRREEE et PubBOLR REBVEfD e pL2(rE BT UhluR and neated a
10°Gtmia tb i1§0ACaridhéld ratrthabtahp@amda for parolrscviets contihibus stlrrlng The

b0| ture IS i,e,.boi e

%mosp SOt B8 Mok Pl et P ol Hlerte§ " Afid Bvernigt at

tZﬂaC The wmmdymatmabwashpegeteci theepellatseméneoctusteesd and 40-60 mesh

t i .

ea%[}i?&lﬁl%‘a Bg %éy rlj]g fheoﬁ'%ﬁéegw\%g tl'\é}i glg%tgd%daeg? )t/esstted using the

mpm%ﬂommlaseiﬂwtmomummh§dnposnhelv niab pedndnancensf the bimetallic

I .

AR S oRvef ok Wial T Bind BrRhalfladlyet WL MR TdE )

condi ti ons wher e| n the reaction tenperature i s above

aglqjmw ture of the protic |iquid.

ypically suc |tions give rise to a pressure

&bgtab'stawamsrﬂperadcaqod@@simdairaﬁu eXoept thatethe WYY inendari ratio was 1 to 1

HLEE M2l abih \95%917%@ oA uAHL© ﬂ]t@q&m grregétﬁé APaY HRSSSve reactor

aut ogeni ¢ pressure, IS Wt

hanp Mihamlomveay@uraéhatm alueotsagtian ‘tezm%?ra!exﬁ @é O8fabR&5 g of Ni
of w thstandi ng pressure designed to heat I|iquids

above their boiling tenperature. US 2004/ 182749

describes in some exanples a preparation in an

aut ocl ave under pressure at 80 C, but not at a

t enper ature above the boiling point of the protic

liquid. It is further noted that prior art W000/41810

di scl oses broad tenperature ranges fromO to 300 C and
nentlons in general terms a p033|b|I|ty to prepare

T T o, o o o o o o, o o o
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0.2 and 1, a good bul k catal yst coul d neverthel ess be
obt ai ned when the reaction between the first (G oup

wbkdorp4ssoal second (G oup VIB) netal conpounds PEREB2006/010302

pl ace according to the invention in hydrothermal

conditions at a pressure higher than 1 bar and at T >

1000C. When the Goup VIII to Goup VI netal nolar

ratio is above 1, an active catal yst can be prepared
uanﬂematal(mroz p’mmrsi Ni) waa @tded toc t00dc tof water alobgevithrd. 99 gaamsnof tungstic

050 e 1) e AN AR e O yospig 75ce i

vdﬂemprandrhtetd atul oecamnaby@mmu I'teldeaismatetemmmtumofoaﬁ hours with
b ' .

fngoﬁ/'\s;thﬁngf CfHe {ﬂ‘i’r{q@ &ég gé&le& ii)ur'ra?rh tgﬁﬁlé{aﬁ&égn{! gwué;%)\ﬁg filtered and

dm overnightdatot mé?ﬁnrﬁhe robtetnadomateniakiwvas palietediehe pellets were crushed

AN ' :
B9 <0t B, e BoPIAlS) oB5hE,TAE Bl Y Slibice nc
testagr using this| pyodegines fremdiesel gest mqedpnee%r%upgisimgjv@he performance
o188, SUFRA[2 21 GAPHY bRy R ipdnet .
nmet al m)I ar ratio can be chosen | ower in hydrothernal

E%}qh io_,gw.,eﬁgp,tr'?vely, the activity can be higher
at the sa metal nolar ratio. The bul k catal yst

Acataivst wes peeperas asdesstiberhing e fexeep tat thesNEY meler eatigavas 0.5 to 1

bRy mé?j T@&%Fér@h&ﬂ waglchRidakt bid l)ﬁrge? QEHar %4*5% 8f Ni carbonate (1.4
cata same composition but produced In

%M’éﬁ iagdediedt4 litea Ll water alongety Ggﬂﬁ/gramsg;féwgqﬂuy agigd (2.8 mole

V\ga%e Js%%eﬁ%wneweg %Lfem@Iay5@b||dr¢a§tbc|80é’/oths\mbdm@a~as closed and
efera east 25% and nost prefera s’yblat | east

}@1 2hd0 ﬂ\"bﬂ’e%@q’oﬁh@ﬁq beld; %rfh%tctFF\PPfﬁurS 8thaurs Wit continuous
étﬂrnﬁ@eﬂﬁé aadple dwa$ 8bole 36 Irb&rfdtehpeRIUre Narldthe solid filtered and dried

descr f_t he exanpl es. accordin
PYRTORRT B 2076 Th RLiead s toral v g et TERed B et bl extruded
tided, helclnau @hﬁlsuthedfasr@éﬂcybéiﬂm Gt ah@ &sstedlOSng DRYse! test procedure
@gef erably at |east 15% even nore preferably at |east

% and nost preferably at |east 25% | ower netal nolar
rati o whil st maintaining an equal or higher

RSB S o B R 1) T s 0

Aycd!taudn wasqirepmedi iaksi degsriidaeingE 1 Leptcéﬂtl thatt b WasugpddédBo the reaction

F‘fﬁi\ Oﬂw%t |Natt S}él?tgngélm&%ﬁ?%tl Y’{%\%% fe'baspi' ytogg.?)ZS, and that the

prepamatiari vgs nalrrled tolwbion @. Iﬁrganslca’mstl 6405 gfc:f rNahx:b;bonBtee(ﬂmmnIe Ni) was
t

Sadea. §°4 B BARPURANRA 685 LAGROSPhGORl 660 @173t HGe w) and

ek 29 gdefchiebicl atidePdl7oneles i) "(By. oﬁ@BMdnmtnasasaBta suspension was put

G sldA05 aut’gaa&é‘ the Q&BEE?/% w5§ c{o%c??t%a Heé&gd %L $@CHRINGG 150°C and

reaction conditions rc 'rqurd other than

beld @t that t@@nwewm tnfeﬁs, hwavetht mtlwusi stigringe fpe rsamplecwe$ cooled to

L3 Rerbdritutd QHY qhet%ﬂq,cfﬁtgl'éﬁ ghd kg %gﬁ t3RO¥S°C. The obtained

atnospheric pressure he reaction

materiak abFrombiged paralighk prepemations were ﬁé‘@g&ébwthaio Mé%sbinder), dried,
garfc{heoe!éﬁ@ sUBﬁﬁe@ BRI fisebed Al Ch %atte§g%us@iﬁq}|€9§ttest procedure D2.
greferab | east 75% hi gher than the bo

wppEpely.uihe R@rfomcsrqitthe epntaining rateriah is mamovey as compared to
PedirRétant Yatdgseed Qnd"@u%%mét%lh&'&ﬁta%@éi o (rhigiedl at a

reaction tenperature of at |east 110, preferably at

| east 125, even nore preferably at | east 150, and nost
preferably at least 175 OC preferably in an autocl ave
preferably under autogenic el evated pressure. Good

results can be obtained at reaction tenperatures

bet ween 1100C and 17Q0C. In a preferred enbodi nent of

the invention the reaction mxture is heated with

m crowave radiation. Solute conmponents in the reaction

m xture may increase the boiling tenperature of the

protlc I|qU|d The reaction tlne |s chosen

...... a Y S T
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(relative to the total amount of Goup VIB netal s) but
preferably conprises substantially only one G oup VIB

WOreaogio486tthe term "substantially only one gr oupP&1/BP2996/010302

group VIl netal™ inplies t¥at the catal yst nost
preferably has no other, but may have an insubstantia
anount of another Group VIB or group VIII netal,

preferably | ess than 5, nore preferably |less than 3
&xampteskS (NitMo0 SW0/S5 R84t han 1 nmole % (relative to

h u 0 t n
BT bobIRSU R, M Bl 4 B 4 B4 94275 0 or
carbomade i(®02 malemNig ovapradded ta 10Pangf watemalamg with @f%gramsyof tungstic
LG R6. Hmmdlé df‘Pbe O%WOQ"‘ 1g|Wofe' Iﬁ@ﬂ I‘?{gds\%ﬁ%’ on was put into a

| Nprovemen t al ne
sealed V\éﬁf’@ﬂn“% vesset abaThe, totalnalume Aod ested pritif mmngyve radiation at

I@’@‘g}?ﬁﬁr}o QS6°@% Reidat fabh %@&ﬁu@fﬁkgr 91!%% r@@bt‘é@@tﬂe ®or’s hours with
% even nore pr

ﬁ@!t@u°/€5&$1lﬂr'%31fhepﬁaﬁpéﬁr was 90@@4 We"@ﬁmﬁe’]?p%[ﬁﬂ-’rg aﬁ@ Fh? %'d filtered and

Hﬂe& B%rﬁlbﬁtsét FRE. Phe BRIMIOMERFal Whs BERAE, tRE peliéts were crushed

catal yst according to the invention the reaction
é%ﬂ%‘@ﬁdﬁesé‘r feactionwasdsplatgd thyrsigving: dhe tcatalyshiwes (fulphided and tested

T§]h§tr@qmeg@té§pg@céghrgggarl ety of different ways as for
exanpl e descri bed in WO 00/41810, WD 99/03578, WD
2004/ 073859, WD 2005/ 005582, EP2005/ 004265 (not
Bbﬁ%?&ti@f&%nﬁﬁﬂt@@(ﬂmgﬂ%oﬂm first and/or second

npounds can be | east par i nsol ubl e
1$P tﬁhé’f p'P'e'ﬁ' hwdrfawf b°'i'%fe| %N'&&;Q“B Q)8 rl.z%sv ®rep'sr ef Ni) were
SuspeRiRRI IR D00 Pl of Watdlr iafd teY re3uliBg Blurrg WEB Méatkditd 6bPE Subsequently

B8 e 08 558 S0 b ST, B AE T v s

endVeid Rdshlinglisheg! wesl haawdab wsmam\dmraiﬁéd at that temperature for a

AR P SR it s e & e 30081, e suspension

wae fidredr Thbebtdidee filian Giak@ was lvsst-oniesat Wish 40 dvtJeusft anBinder (based on

BB B0Cb, P SR RPLARE) STty B or e e was
ad;tlsiéqstorderctorobtawgam extrudablevixnanditheinsixtpreevas suiisgquently extruded.
PRERRURA SOl G6&PS 1I08E Whe RO SeRlgHiPhf Lidinda at 300 °C for
t dvopoUdingsexiudatep welre catshed @ind 40-6G mealn drastirowes nissiated by sieving.
TR SR 0oRied RS oo hOCKAD Sl Sh At 85,
sinple, has a high yield and is enV|ronnentaIIy

j I th bul k cat al yst
CprRARtp SApLRnL CIIRIMANL 0; Tond to be. highl y
2@ 0 igvaf tunpistic a@d MzW&h (P2amole Yy} wagxsluwed lieoRe litetiofswatertogether with

h t *

g&fgg&enc%f @gkég %Jgﬁﬁﬁ&arga{ﬁtte O{)Nlbg)ﬁ'r? RROM), &Oﬂ%@btﬁ‘él :rn%le of Ni). The
siroension pithe 2splidsiuaseated S6.and held qirﬂéajéemp%rg uge for a period of

§(§’ hétrs Q8veRhighth with TBAHUCES SRPHG dAl tRe téﬁ@ RIS 'tlfhel tHeW R pension was
his procesS is referred to aS the solid-solid process

@Wﬂed hageultingsglid was drigd pt 120°Qderot Mtpvamlgme The resulting solid

way Sélﬁaltecp@ﬁéggle?s Wér%p&[@*édoéhd @MSG%ésﬁ dHdeR8 f@iction was isolated by
trimetal I'ic bulk cataly was often observed t

hat
tipdnguThe matesial yas éﬁ%ﬁaﬁctﬁ’&dt% gt ot deur. nEe H‘ate"a' was then

SEpHGEPEN e St a8iAG Ble SieselGédtpRocediMeD3TEL ast abl e
hexagonal structure has, in case the group VIB netal

is tungsten, an X-ray dlffractlon pattern with a
reflection between 58 and 65 (diffraction angle 2
theta) and main reflections between 32 and 36 and
between 50 and 55. In case the group VIB netal is

Mol ybdenum the X-ray diffraction pattern shows two
reasonably wel |l -resol ved refl ections, one between 33
and 35, the other between 58 en 6 1. The presence of
t he netastabl e hexagonal phase appeared to be
|nd|cat|ve of a hlgh catalytlc act|V|ty of the oxidic

o, - N
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even nore preferably bel ow 375C and nost preferably
bel ow 35Q0C. This applies also to drying and

w@adociosssdo on. After the reaction step, the netBCT/BRI006/¢10302

particles preferably have &3nmedi an particle size in
-the range of at least 0.5 nm nore preferably at
least 1 mm nost preferably at |east 2 nm but
preferably not nore than 5000 mm nore preferably not
Emmplbiﬁﬁ’(NlMd)R&ﬂT%n nore preferably not nore than

Fi7 B an R B B R Ao HE perng il P el F e feated with
miwowaa/agadlaf iorl at a]ré@ctmm tamxbermlsre qfr t¥5etGlahg reactiohdime of about 6
h&theS, g g éf Ni c]% O z%SIEQW ast J]:%eg?od } %‘cc%@Waka?la?ong with-4.99

S1 € I'c parti YESLTEMY 12
grabst ofrtungstic yactdn(emingele Wi tTihe sblapmsmt wag put iafot @ sealed Weflon™

s 27589 tdgé%e@n&w Rt it @Jg@%@ H@RAdHat 10°C/min to 125°C
m aevsﬂndﬁbrﬂww@w Rrespgasat @t M%@Btuﬂ%tfan 60ls(q>Lds owith continuous

C'Tﬁé s@\‘}‘{p?: G/Qg %F%qu BBmt IIT%ﬁIthFEﬁ d {e lld?;ﬁb%%sand dried

IVG e tota cata yS

@\r%migmgahﬂeﬂ"é‘d Tmemwasn@dpr@ate@al wag mlgetﬂds tftetm"eﬁawe ip4shied and 40-
60X hideR fr‘é@tw?ﬁhéseﬂo@{édaoayséim tTh@%@t&ha'wdsﬂhQﬁmHl%éd d at 300 °C for 1

significantly less th % Preferably,

ke alResmatgdialgyasithen swphided amﬁ/@ﬁwéﬁmeéfrmﬂe%lsteatpr@@syte Da3.
70 wt% nore preferably at |east 75 wt% even nore

refer abl(&” | east 80 wt % and nost preferably at
Eé%l'é’,?'eﬁ WHESHTISR di ¢ particles, the remaining 0

’ma éﬁal‘ﬁét%&%rﬁﬁarﬁa &inér mégeﬁ@bx%gs@é% ae laﬁfdcrade &6 Qr heated with
he gr oup bi nder naterlals conventi onal

Ww\'@d?deé@%%gt 8 eaftips; tempseatye of pt9nt 8nd reartinn dine of about 6

s r:elw of Nif cathomatd ®2ansles NAGHds e tmmm.@%g water along with 4.99
OoXI

C after c osSi of the petal
o st a0 TBITRER Wh-n e HSBTSInORRY Butsieya gealed Weflon™
wseélaffabsyc exél nellgth and héstedvithanietbwaue kadiationl at810°0/mm to 150°C

arti i nvention als | ates, t o shaped
B3 b9 2lfedeD” Pispmparthal fRmhaeute Ja By fours With continuous
stianirig. CIThe .safiplecwadtcoulet \to rbb@ temipatatursiahidctheuddid filtered and dried

Gt 43R Ihe PR e e eIl Al crushed and 40-
60/ chesh fractiomewds ipolateddy. sieving Tiheooatedal iwa_srtbéle caleided at 380 °C for 1
&gﬂi{h& rrégt@é%&%%:te% %[]g tldrﬂ{ ae%gtgd Eglng D?e' ﬁgé“?estt hoeced%nre D3.
partlcle si ze dlstrlbutlon for exanple by sieving or

i i t hout bstanti al iti d

SRR S M RIdTE on ‘al so° el ates to he use of

Thet edtalydtevasairepared uadercaudogenid presduee imare atifoolave neator heated with
f I

BlcHbve UtaRl S6h TERiGR@RBSSnurB! FFEEMRL YW SLABOTHA of about 6

Irmmsp@sﬂ&g nfg‘llaladbosubmﬁblﬁg rivles B atdsyaddedito 1ilck of water glohg with 4.99

@8&9 qt%ﬁ@ aI:g ,'r(])gvrlﬁﬂg \)92 TRE %Egﬁ%glo}ﬁ v?gs S‘ft alr&tg a sealed Weflon™

\(ﬂssdt of @aéqc malrrizcblgmemde f‘matﬁdeahkiIOS’,CIUﬁn ato 1836t asd) held at that

tgg{ggrat@é‘dfop%sh E\L@]_Q‘Bh%lﬁﬁs asttiﬁ@aStThéoséF%lg 'w&s cooled to room

sured vi a
iempetatwe apd g Sﬂ“d filleregd @nd duied avesnight HREYE. sTahedabtalned material was

ﬁ@ll@@ﬁt fﬁ@ peﬁl@t@ V%Q%Fusﬁgg/ oaﬂQQ‘Oead %?Wﬁrag,&% \pé’é Eol%?etdalgw Sibving. The

preferab
rpaf@t@r\mn “lﬁa'wdd@smopf(? <fm')1 hwre Tﬂwetraatewr\@as\/meurﬁeﬂph'ded and
of the bulk catalyst preferably is at least 0.-05 m/g

and nore preferably at least 0.1 m/g, as determ ned

by N2 adsorption. It is desired that the pore size

di stribution of the bulk catalyst according to the

invention, preferably after conpositing and shapi ng,

is approxi mately the same as that of conventiona

hydr opr ocessi ng catal ysts. Mdire in particular, the

bulk cat al yst preferably has (desorptlon) nedlan por e

- o ~ N
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pressure conditions, which is comonly referred to as
m | d hydrocracki ng. The catal yst conposition of the

w0 poogfosseom i s particularly suitable for hydrot PEREP29G6/010302

hydr ocar bon feedstocks. Suck® hydrotreati ng processes

conprise, e.g., hydrodesul phurization,

hydr odeni t rogenati on, and hydrodearonati zati on of

hydr ocar bon feedstocks. Suitable feedstocks are, e.qg.,

tastiell esing #tei Dieatlatest precedure dyfhtBxampleacisito Basshowl that hydrothermal
. Vv, [ he .,bul k cat according to the

BAHIRR s30T BLBoadniBa o RieR, ST RoRS awsted g rference

patelyetsG2and to the earne aatalyst @8 inb/preparbe edderinydethermal conditions.

wi de-rangi ng reaction conditions, e.g., at

tenperatures in the range of 200 to 4500C, hydrogen

pressures in the range of 5 to 300 bar, and liquid

bl i e range of 0.05 to
CRHfpaeBRslElent s (RN SrERAIC (5725 2000 NI/ 1
ABdrg off uogsticlasichilsW ok 1@ 1 8% imate Wi wasosterrieshih omeiiter of water together
iy o . LI ot '
VR BERBLATAEI Sl U HIL 12 Mo of 0 an 03
pramfopleniolie @cidi (9P05omples by s cEheksuspansion phthea3 tsolids was heated to

e

e
THENG- At dhr perhobihisdtime | the syspapsign prasdittsreds Ege résaiiting solid was dried
BRAYGRCId B Aburk NBvaHidhCathel ﬁégt_txltil?gf SO \Nlrég ﬂéﬂg{egie rt]%eb Ipgllets were

I nvention conpr|3|n% metal oxidic particles o _
pysherbang 40,80 sreshjandthefipiangvasisalatedyt siexingyi Theymaterial was then

8A6in&d atBUDRCI tbf $hoGrOTRE MMk iaf WED fHehisPhRIBE afll td8Eusing the Diesel
netal and one or nore second conpounds

G oup V]II
FﬁHﬂBP%“W@Dane or nore Group VIB netals in the
presence of a protic liquid, wherein the Goup VIII

tal to C}oup VI B tal molar ratio is between 0.1
GREParasivg sxpshment 8 WIANDOMLIE &M ds i n hydr of her mal
fﬁncg' bf t?ﬁgsti.a_tao&i_ HANVRS r(?.t1frgoléb/§l)/®a§ bﬁ:rﬂtiéai ilhicm m?i S wabr together
e_protic liquid, prefer in, oclave at a )
wilh 28 ofpicked i oxtiaroratt oo R G 85tRe . £ trdfe, piih and 1.6
orairas! of elobiti azid@ a1 mbles ,Nb?.h :Fhé stOﬁ;ﬁﬁSiofl 'of thees seligs 'wate dehted to 90°C
conpr,i, S ne or, nofe of the owi r pCess S S: -
fi e 2 e s o8 eceripl o hoit PRarBigR S, GoiRdous stiming.
Atthetend of thisdire, dhe sugpeasiop aaistiitergdt Tiee rBuitihg sxliddias dried at 120°C
215 bur§ o riihth Thev Bl ol ies il 0P Gl e/ cRlched and 4o-
8@ meshand iz frégtivon oyasosastedriy siawire. he snateria edasrthien calcined at 300
‘gd;%?g{g% 'Thgqgﬁgr?al 3 'tﬁéri/ ﬁ.@pl@%%&ﬁgtggtga Héff\g :tﬁe? @}ﬁ?ﬂ tﬁat procedure

durin ter ning a
B8. the netal conpounds,v) spray-drying, (flash)
drying, mlling, kneading, slurry-m xing, dry or wet

m xi ng, or conbi nations thereof, vi) shaping, vii)
drying and/or thermally treating, and viii)
]GH r detail regarding
?ﬁ'lé‘gﬁi,agik'gt%ﬁg&n@%’ng%%Qﬁﬁﬁgn@%g‘ﬁngﬁg) Goup VIT1 to
45.2 gpofVingstit atidrhVé@, (Cat85omalecW)l eas rsiunrtl inbomeditérmoftwetter together

kRt | t WS\ . L) AT rotiCe.
8525 % R BB Bl o BERB 4 TR B b anc 24
granerof hiohicasid (B 1amyoles Nb). dheisyspeamsiomofitnel 3solids was heated to 90°C
3808 i af SR A0l el o6 00 S0l o coprous s
At theead phithisttiney the suspeosion was ffilterednthe mewting sofid was dried at 120°C
preferably a liquid is used that conprises water, such
as m xtures of an al cohol and water and nore
preferably water. Also different protic |iquids can be
appl i ed sinmultaneously in the process of the
i nvention. For instance, it is possible to add a
suspensi on or solution of a netal conpound in ethano
to an aqueous suspensi on/sol ution of another netal
conmpound. If the protic liquid is water, the

- Y " ~ . o ol o~
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sul phide (W52 and WS3) , tungsten carbide,
ortho-tungstic acid (H2ZWCVI -120), tungsten nitride,

WQRWHo#tem t ungst ate (al so neta- or pol yt ungst BEEEP2006/010302

amoni um phosphot ungstate, @5 m xtures thereof, wth
ortho-tungstic acid and tungsten di- and trioxide

being preferred. Preferably, the reaction between the

first and second netal compound is an acid/ base

for a6 hoos (eveanight. THerrgéulting aﬁdm@l pﬁaﬁtaﬂ tb@pettumdedea:rashed and 40-

sic, sal.i e
&8 Fiein 2Byt Rton e aalsa By Sy TBE *Ekisid v, 1 Faibined t 300
th for drimue Sheanaterialiwes then sdlphidedsanmd tested using the Didsebtest procedure
é cond solid netal conmpound are free from nitrogen

ons and the protic liquid separated fromthe reacted
metal oxidic particles in step iii) is re-used at

ranele (RN bPNITE B0, 1oV S “tal compound

Tise satalystkeds prepared undecautbgerdd preasute tith an satootavye meacidr heated with

PRTBGHE et 3P 3.isBe b fnediale, ot aEbic 3R Tedpngime of about s
Bowrs.r036mg of K daybdnates(0d3/maled Nijowasoarded itd §0@nstaf meaker along with 4.87
G & n% UL [Fras B! 2REd G %r%FrFs (%fh‘ﬁsblg 4id (0.0005 moles
Nbe Trheamspmsnczmwas pot inte gLieatedadefion’ Orvessel afn2BHecatotal volume and

biiid BB IhIcaRIlo |4t aPnlf"ar WA BhBelaldRor 6 hours with continuous

so t process 1s entli

sﬂrtlmg;géheeaamme waheqoeladstowooabtemp@raiweoaﬂdoﬂweawIdrflliietfmlsand dried
bidffigft r%qﬁbdﬁnﬁﬁdc{b%m%ﬁ el lls pORIY, Bid follefsWérd cAlbhed and 40-
rep eated recyclin ere Is no strict need for

msh dractian wm apmesi kyegiayiag-ckhegnaigrial wasrthee icalsine @ 300 °C for 1
REVF! TFrBREa! wdraRan gulﬁﬁgé@ﬁﬁd fktetelingake D38l t8St procedure D3.
precious netals and there is no dangér of expl osions
due to ammniumnitrate salt formation. In view of
Eﬂé{m?@rﬁ%ﬂNﬂNBWées@iﬁﬁﬁw y the catalyst is

allic, preferably N ckel tungsten; the chem str

The catalystoyas pr@ﬁa@ﬂ éfpdpsautpaenie presgide 4 98 aytP@Iae!eurgaté?n Reated with

%\&H\B%dl\ﬂ@h e baleabity RnfiRfathe &1 W@%Htré%floﬂrtinﬁé of about 6
In th egroulﬁ VIB netals on recycli C%S eseparat ed
Pouss: 239 PENI ashenatey(P.0%3peles &) Wasa ﬁ;s% MREAT Rlopg with 4.74

beastofRandstiy asel (b<b1du+.d>|ewv} Bkd @ﬂB'drSmE %W\tdbibnadldﬂ@o 001 moles Nb).
anmount of netal s di ssol ved

in IS
Brvapvnsnton s ou! Gl Sdps VWilen SYSSLR ATBF i volume and heated
SOE0PC/Rih T8 11B0PC @ng deRl ¥Sthat fenfipatare fop 6/ RS MathtddntiMedus stirring.

onsti tuent nefals than the netallic talyst, .. .
68 321008 o 0oled i oriBdempe ks A ie 198 TG ded ovemigh at
120°8| The Wibtaited ﬁ‘uat&h}lwdsfﬁdllétuﬂt theC‘mMétanér@n@rhshed and 40-60 mesh

BA9R5 55 503 L Bl B OBt v e

fatdyial wasthem egiplsided angptestedtusingths Diesaltdst pnosesiasen3.
nmetal recovery yield. To obtain a final catalyst
conposition with high catalytic activity, it is
Ex&hplerEid (NIMNDOLORSV0.928 Ram-mse)cond solid netal

R B e AT rnyBa L Yo R DRP A 1L 20 BURSIEYS reRst heated with

mitrdwae radiatiol S0k reSétion Ratperdlig, oft 160 i @mad \rehctmsa timve of about 6

ﬁ%‘{zﬂ?f%%égfe ﬁ‘}saé?npg'[aa {q%%d'néle§ h@dsor 38 ﬁ%?ﬂ rc é’& w&}arﬁlong with 4.62

gresargiturgs)iaadd (@0185mokathpand 024 graros ppuidbid acid (0.0015 moles Nb).
preferably tungstic acid, SA > 19 n2/g, pV > 0.04

cnB/ g (as neasured by N adsorption), desorption MPD >

6.1 nm (as neasured by N desorption). It is desired

that the total pore volune and the pore size

di stribution of these netal conpounds are simlar to

t hose of conventional hydroprocessing catal ysts.

Preferably, the pore volunme is 0.05 - 5 m/g,

preferably of 0. 05 - 4 m/g, _nore preferably of 0.05 -

. Y o
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prevented that the raw materials react vigorously
al ready during their addition. This can again be

w@edumvssdo by e.g. increasing the amount of sol REEPIN6/010302

by | owering the tenperature2at which the raw materials

are conbined. A person skilled in the art shoul d be

able to choose suitable conditions. Generally, the

slurry is kept at its natural pH during the reaction
Trecqusptimisvwas patl isto Heedled Weflon Malesselyof RZ5anidtad vblome and heated

A fERRTR G dSafend PeficA e BlpePal or 8 Hei Wi saifEobs strrng.
Tife €ampld $as wooled po edoen &rhperatoret ared tharsgiid Gterdd and dnaah dvernight at
£65¢ TR %b&! %f erhgtg il wQs |éf:r‘et Wﬂ& p Ietg wer? crl]-&%d and. 40-60 mesh

far ameters that are i nmp of mance  of
ftaviomwiak isvbated pyssnemg,oﬂm mgtenal wasethemdnmed At 30Gh°C for 1 hour. The

BRI A RO TR e R AU B3 UDs. e

hydr ot her mal react| on conditions and the reaction tine

L@{a?npﬂe%sg i{g gg?a 6 5nNrss It 4 L%H d’d Rataf) Ll gﬁezﬂéoom ¥drothermal

qonditipnso petsenhybasod @igﬁuj ca@tlyt ln@reamﬁamtlvdn C@ma@redﬁ@ rmonmdrotherma"y
ﬁ%@d g!a{allyskocﬁsr t8 Uk, \@ut%@b el éFonBﬁﬁééd b&xﬁ@&t@@%provement of

he react’ion 1s done under dr ot her nal
a,c@wa' qqntnasedatp acatalyd Prenarectinies same éoradmnew'mgt the sgiad| amount of
NKioBii@ssure higher than 1 bar. \Wen the netal nole
ratio is above 1, the catal yst obtained can al so be
advant ageousl y produced under hydrothermal conditions

¢6‘m9£r‘$ﬁf/ebﬁ?$}ﬁn&|ﬂ|®7 adihavies, madyey activity o to use

| oner nickel nolar ratio or to react faster,

f(q 9 pypf ngatic agibH Qe (-81Male ¥, WanS'wae%g's%w'tertq{ aater together with
3 @1 %ed—..&net mbdr@xydélr&d@&r 2NCOF3NROHN FEPA[GREslokr 8MNi). The
e

sieenalean i £ sdidssenianto U Ana ek ey rreraie fr s priod of

Paas WitH g@hfmhdousSstmmeﬁ Athied end of tHigtirtle) gmec@swnstm was filtered. The
arate o o ea ion uct e wet .. .
RERH 5R, Wa8 redcat P Lok I betishlaneiiatn, othe fitng solid was

;sauéfedstrte nglem Wereadrlishedramd 4m6@rmesh asd died ifraetibrb@s\isolated by

F th th
T drBs R, VA0S o PRI Clr o Bearie: Gefiei‘was then
snmhidadcp:el tested hsingsthd . Didded t&mm@dpmnD& ahheéeesditsrshow that at very
lzﬁﬁ Pea%tu?q\r tlr%%\% %FI |R§}dvgm%ﬁmo§dgbgg%déﬂ#% P %@gé %égfgﬂmqr?d to 20 hours
reactmshtime; Buteibat this lirepiomenenteis. vdmrsmdirqomparee to the |mprovement
&?@ﬁéﬂ hb R a%ﬁ\remq!a' nlifiged the bulk catalyst after an
0 soy | Separation and drying step and
prior to its being conposited with the additional

] fso50 desired, an additional
%ﬁh éﬁﬁeﬂq’{ Bgﬁfc;m he group of binder materials,
Thersatalyst wvas| prégated pndsesitigegicriesiuye insan gutaeikventpactor heated with
rﬁequédla 5‘9 é“r&é&n%ntt@t%ﬁ@r%iurg%@ 126 ‘@dgﬁdj %&lbﬁ‘gnﬁh@f about 6

ove- descr i e pr epar at
rqu Bd3egofdli catbonate (AHBanolesNuwes @dﬁ@d t@l t!)é)cept watef pleng with 4.99

&é@@gﬁ ?Jdgeﬂce as{i R85 ah#:x Wi h'Tﬁe 3f&idnseR E«',asnwt %tbaé séa$ed Weflon™

urry art preparatlon of

versali of gavac tatalsvelwme pancb rhe?t?dt Al 19&/mimtte oTﬁos?eEJan lﬁ‘le'd at that

téﬁ‘lpé‘r%mr& For spﬁbnﬁé With chﬁnrﬁlB@Q'srﬂgm%t efhel §anhp°4e r(pagi k¥oled to room
dded after eseEgratlon rom-t

tﬁinfa?rﬁgm ﬁeame@"%f ed Eﬂﬁﬁﬂﬂée\'%w%&%éao&a heuoeﬁwed material was
materials that can be conposited with the netal oxidic
particles in the catal yst according to the invention

are described in WO 00/41810. In all the

above-descri bed process alternatives, the term

"conpositing the bulk catalyst with a materi al" neans

that the material is added to the bul k catal yst or

vice versa and the resulting conposition is m xed.

NIX|ng |s preferably done in the presence of a Iqu|d

S " o o
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alum na, zirconia, bentonite, or m xtures thereof.
These binders may be applied as such or after

w@epuiozssbo on. Step(v) The slurry, optionally coP@QI/EB006010302

any of the above additional27materials can be subjected

to spray-drying, (flash) drying, mlling, kneading,
slurry-mxing, dry or wet m xi ng, or conbinations

thereof, with a conbination of wet m xi ng and kneadi ng

péuesécu Itl'ia/péllelﬁ WereadiOsHaar did- 40-50 ﬁ@shewaaﬂorpwaé olREd by sieving. The

se tec e|t er b e or,  af
SRFTBt WERGTENTd B O v R it the.rtalgs (rep siiphided and
tlsted, usihg ethe smbsei fest) ratedaiea D3t lm reksefts)rshowr that tierhydrothermal

t hermal treat and subsequent .to re.wetting. :
P yo e "ete Fa 8 R A iy RISl Biye i, but that @ higher
metal onolEr Irstions retchasesdanponydesdirabibe above addi ti onal

mat erials may be shaped optionally after step (ii)

havi ng been applied. Shaping conprises extrusion,

Oehpatativierexpefimedt 8 (Ni0CBW1 RI[B0Ry- dryi ng. Any
2612 9 015 Tuurt meitns 8 2 R D wALE SiaapVee REAdoLm St rater giving

alsolntion ofra sl eaabuues ZS To tiis salntieh, 0gi raples bEamEtoﬁthhhydrox»de (ca. 30

BB eng S PRt RastEt EF SRS sPhtghyas hested to s0rc

esbhuponn@) chdspedndesdlutinh wasi preparee bylidisgolsind/524 g Ni nitrate hexahydrate
{ hapi ' .

r x e%’r deﬂ %(5 m;&p\pétggﬁt@ O?ILP (ﬁ] wtalsjleras’mémc g%t:&%e ts%lutlon B).

Selton Banef@ldadldyopmm toesalvtinsi At arrdttmf Herédlhim gihet duspension that

AR’y Qfst&rb? %1“'3(2 ’ﬁﬁ- REs Wnﬂ@'tﬂ? hgp,,gg,&["ee W %ﬁﬁé@gg 3% 90°C. The

matgrlabwa%?ke;em@gt and daemlroa]) at $2@§. Q\(ﬁl’mlghtAﬂ' herobtained material was
S8t e ;S’é'l%fs J@tc%)s B dhkiec260 %e@#ﬁ‘é@hd’no\gg&so[]aﬂfd by Flevmg The

resu I'ti'ng R é/St conposi tion may
'f“la@ﬂ?b‘ﬁ% ﬁh%e@ﬁ'@@ﬁﬂ a3t & rfan 1 thortTenmaterialwes then; %ﬂph'ded and

ReHed2PEMd 9’esél%§t'ﬂ:€od&69&%§ of the invention. As
descri bed above, a bul k catal yst having a tenperature
sensitive netastabl e hexagonal phase which readily
Hﬂﬁ,@@ﬁfmwg\m ®WigtfEo)i ne structure, are preferably

heat treated at a tenperature below a tenperature
Threcpatalystorpst prapRipd iupdlen a1teganio/reasure inean akigetave geactor heated with

ﬂfi:?d%aile rRdigtor A %a%&%@%%e d?f%@ °® ra‘ﬁfi fEabY tiRR! W0 minutes.
000C, even nore preferably bel ow 375C

T3 e BN \o! OSB3 e dekanvarate (6 136 e N)dat 199e of water was

édd@HCéd 8¢/ gorz# %Pnrﬁ&ﬁuﬁﬂ NAdtattinbiateat @loast moRf 18 and 6 ml of
and sha i ng. . The heat treatlng time . gan

|
DR TONIa ; 38 EuspaiSoaNES Pal e SRS NERRTY vgsss! of 275ce

t&tal? bolawe aht heged at qJ@"O/rlﬁlrﬂB 1603(9@!‘31‘1 RS bethat %p@?&ure&bﬁfﬁ) minutes
can

alr._or € OXY. . t her treat nent
& Pouidoud Sifinghe i saBRBeAT CHRES o dOBEN{EmHREAture and the sold
mtemuemsaéd ahe cﬁé@Sﬁéltmghm\ae nR0W) myotftarhédn ehatéIWasSselleted, the

sul hi dat i on ste Sul on_gene s carried .
?tsb re &FHSQS{‘ aH é) ”b"'ﬁgrk %ra%log iso {e?ettyy §|?,wrég. ?fréyle mgerlal was
thre paleipad at B@m°cofort1h&)urre1'hﬂ mebelndll \aaspmeh isQlphidledandftéstéd using the

n ne of the her _pr teps .(idi) - (vii
Bt T efieetate P E oo e SERE il R ek algghh g ag results can be
atddindd/ My, resctilg andet hgdrotreomalicandiiipns o apmantibrs usiktuses wherein all
I r hur, hydrogen sul phi de, DMDS, or
ﬁﬂ%gﬁgﬁgg%ggg%fganlc pol ysul phi des. The sul phidati on
can generally be carried out in situ and/or ex situ.
Preferably, the sulphidation is carried out ex situ,
i.e. the sulphidation is carried out in a separate
reactor prior to the sul phided catal yst conposition
bei ng | oaded into the hydroprocessing unit.
Furthernore, it is preferred that the catal yst
conposition is sul phided both ex situ and in situ. A
preferred process of the present invention conprises
the follomnng succeSS|ve process steps of preparlng

N a
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di ameter MPD is nentioned, we refer to the pore size
distribution extracted fromthe desorption branch of

WO b@7nigen@gen sor ption isotherm accordi ng to ther/BBtdo6/010302

nmet hod as published: P. Barxett, L. G Joyner, P. P.
Hal enda; The determ nati on of pore vol une andarea

di stributions in porous substances. |. Conputations
fromnitrogen isothernms, J. Am Chem Soc. (1951), 73,
373-380. Total surface area is determ ned by the BET
met hod: S. Brunauer, P.H Emmett and E. Teller,
Adsorption of gases in nultinolecular |ayers, J. Am
Chem Soc. (1938), 60, 309-319. WMacropore vol une
determination, typically for pores having 60nm or
bbgiparatmreapdhmtee {Ninet R2y ri ed out by mercury (Hg)

@’ggﬁ' Xmﬁﬁ\arﬁgtfé ” ?t%ﬁ'%{r\ﬂ-&gyg\(vﬁcg %’ﬁ*m\f? P\@l @é‘rg dissolved in 800

e ehtes| gigyg a svlutionmithid pid of hbatSLdrantoofiotepperdturenThe solution was

Stsehtsiy  Sruetoly SRE (oM, Mae285. Satinickal hydrpayearbonate

BNDOA*M@-II)Z*Gont(Odsn'@eaNl)t\&enevmsdencmd’nmaﬂm anl: of Twater, and this
sene r
BE5057 Rk . P AR5 L 0P 58 o s
Ans peamnutas adnd| tbasesultfngtshlspmm wamrrpmtmnm alr ¥0°prfesaperiod of 16
b r& rWthf nﬁéu?%flmné ﬁf\g eEnIH‘?g %B@Jr%{)ags éégd' g?ﬁﬁbﬁ?%r 16 hours
énvem-gm) 6[ basres@tlirmsohd Wangllemmeepellﬂgs (era Ssbed and 40-60 mesh
C

ﬂg&{ope\@isv‘gélgtgﬁ E%%{%\%gg aﬁéshggflv?% ‘i@ég%rﬂ'g? @md%{f‘snd tested using the
Q@ﬁﬁ&te$trﬁ>rqqeﬁ‘éredféﬁl ng the process of the invention aI I

metals will be in the solute state. Median particle

size was also determined with light scattering (near
ExamplecE (i W1 R2JJT15Qhant | tat ive determination: if

*I'IE@ PQ(I w&sOﬂBEHr@gSUn } QLE} Fég&g'e% alz %@ﬁ;cl 8rbddfor ﬁéated with
e d state are adde s ensi on e anoun

mcrmwedrad@tlm at @nfp@gtmsteaw@éaiur@wfu Y thengrreedios tine of about &
hélis | 952G bt ﬂﬂ:a?@éha'i@(diﬁ Rbigs mcluatgvacfdeaw ORI Yater Bfng with 7.40

suspensi on(s) to be added under the conditions which

ard appenien aetelungstette (GO mqlebrW)( {ERpRIsSRERAieN Wap|put into a sealed

Weﬂﬁﬁwr\@sséﬁpmcc%tai \}dﬂ}l'h@'énd héhtédlﬁlﬂh ﬁuc}f\@ya\ﬁehéﬁlaﬁ&ar{ at 10°C/min to
mat eri al cont ai ned he sugﬁsnm 0

&?ﬂopeﬁf’fjé@'dagnd?ﬁ BHgERiF tpéerssE% that 1erRpe ﬁ%"?\éﬁ" @1‘?01’& witi, gontinuous
&Q*lhf Jhe shimphsl wiak | do@fedCtakr@omt faghperit@rat ardf thehsvlig Glitefbd and dried

evsEpgh 00558‘&%%68%’?@2& %S egigby ?se gglg}./ﬁ@g]and%ﬁﬁv&qre crushed and 40-

60 Frizeh Mestidriwad Rblatdl bydsieving) OlhadRatedalotasatben caioined at 300 °C for 1

P R af e P sU BPHAL P rere e il o fipeure D3, The

téselty\lérh@hthaofsuiphelnglglalsb oaryl gdod edsits| daarbecatitained g reacting under

t of solid mnetal unds, in. the filter cake ¢
VR Rer ™ BEihech ST AR Foarei e, et &SR 5RE form and
the@ompondrd iy gissabvedspect r oscopy (AAS), XRF, wet
chem cal analysis, or ICP.If the nmetal conmpounds which
are added at least partly in the solid state are added
in the wetted or dry state, a filtration generally is

Q351 pocg Ilerb,} his case, the weight of the solid

ﬁ‘@t—gﬂmﬁ'povﬂ%rrs consi dered equal to the weight of

The catelysts syeoe thsteyl inra dover-flgw éuhplanyeattoreEath macivo twbgsgontained 10

91? of cg{ sp ﬁﬁxet% wTibeant Qcﬁtféll fa\q%‘ ﬁpfof %(f%lal'tlc@tgrl sandwiched between
npoun tal "conpo

|n|t|aIIy enployed on a dry basis, calculated as

metal oxides. 4. Characteristic full width at half

maxi mum The characteristic full wdth at half maxi mum

of the oxidic catalysts was determ ned on the nmairr

reflections in the X-ray diffraction pattern of the

catalyst (in terns of 2Q scattering angle). For the

determ natlon of the X-ray dlffractlon pattern, a

. I T
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RWA/ RVA val ues of the reference catalysts Cl in diesel
test procedure D1 and D2 (Cl.1 and C 1.2 in Table 4)

W rW70eDh di esel test procedure D3 were defi nBCI/&B2006/010302
100. Al other RWV RVA val u¥s are cal cul ated rel ative
to this reference catal yst. Conparati ve Experinment Cl.1
and Cl1.2 (N 1Mb0.5W. 5 R3) 115.2 g of MoCG3 (0.8 nole
Mo, ex. Aldrich), 200 g of tungstic acid H2ZWX (0.8

BPLs W sieXparfibigs i EéTbréNBérﬁg %éxtéd "cl‘i’éj chtal %@éoﬂer@ pr@fsul ted via Ilqurd

e RS S o et Tald S ke oses o

MmettiX distifidé it€ B) towe rsﬁlf@rltfdhﬁhd ©ﬂ| 3wl %0Ghal prééulphﬁﬁéar catalysts were
and heated to

PO ot RUATETERDR o A daveCioasRiogH I BRHER BiopgTiss shown in Table

had a B. E T. surface area of 239 nR/g. Suspension B

was added to suspension A 21%8 rn nutes, and the
resulting mxture was mai nt at 900C f or a period

of 16 hours (overnight) with continuous stirring. At
the end of tHIGAS OIEFEEDSTQGKpensi on wals filteregd. The
yi el d was abgwe(wl®)% The obtained filtlt.2cake S
dried overni gIN (ppmwt2Q0C. The obtained f84ter cake was
wet - m xed wi ffh 10 Wt % bi nder, extruded,| dri ed,

cal ci ned and [spthpdrofiaticsAwtggscribed in [pesgel test
procedure D2 [pbfRbEIEar drorhatic (PNA] RA.%) 0) | 117e

ext rudat es V\E*rneor@rérgmggcsa(ﬂ/@- 60 nmesh f{@stion S

I sol ated by 9 |degrora,g;t,cgm ogpterial was tThemgsul phi ded
and tested u<|t,ngamt,g§gﬁ§/;jrre from D esgg test
procedure D1 .1 in rabrfe 6). EXanple EI (N Q 75W
R3 HT) A cat cug{,s,[,la{é@vd,g}gatﬂmmgwm@r ratio of 0.75 to
1 was prepar ¢Gnilidl baii Bgﬁ anal ogous T O] Y¢yeE 1S
described in ol. U the reactippyghgs carri ed
out under autOgeJIi & pressure [T an aut ocy#eg T eact or
heated w th rfiggrygve Tadratiom at a T epgggepn
tenperature gigplpih 0Camdthat e Teacl3gRct1 M was
about 6 hour:.] jvol’% gmr —N——cCarbonmate ( 3fpbe noies Ni)
was added to % %ur water —ar oy Wt A fE8cora of
tungstic aci Fit B6iin &ntv" The—susper 3PPCIES put
into a seal ed—Vvetton(tn)—vesset—of—275cc totat—vol une
and heated at 10C/ mn to 1500C and held at that

Therpatalystsweré tastedl ungier theve isorditinnsishowr instable 2ng. The
sanpl e was cooled to roomt ature and the solid
filtered and dried overni ght—at 120Q0C. The obt ai ned

materi al was pelleted, the peI |l ets were crushed and
40- 60 mestr{raction was T SOpk ﬁdr@% SEENiRE 1 [ O6ndition 2
mat eri er‘?fﬂéra&dr rcoc‘)wpnlu e§3d.ls nNg 1849

pr ocedl PressLiE (b EoCr teSt Y ocedure — SUTp[bET gy,
t he pel Tkl §|°(1NVDIITUI g ‘}oyTIL cat iy St TS 5P oved
as com P - the— trrmetaly catat ?bQU' C 0
(Tabl e -o) E}\dllpl e—£2 (I\ii WERS I'II) ATatarystwas

prepared as described in El, except that the NI/W
Didsef test pracedase D2to 1 and that the reaction vvas
\?e\fgcrty in the 1st

TRE Lo RikertN08Ey BULRLIGRLE PDFISULR ifbridihe? ¥pacd

m crowave ra eac
banmumamaweunfamseoc. 2.35 g of Nicarbonate (0.02

nmol es 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 Weflon(tn) vessel of 275cc total
vol ume and heated at 10C/ mn to 1500C and held at that
tenperature for 6 hours with continuous stirring. The
sanpl e was cooled to roomtenperature and the solid
filtered and dried overnight at 120Q0C. The obt ai ned
material was pelleted, the pellets were crushed and
40- 60 nmesh fraction was isolated by sieving. The

mat eri al was then sul phided and tested using the
procedure from Di esel test procedure Dl. Surprisingly,
the perfornance of t he blnetalllc material of E2 is

o ~ A

T B
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into a 5-gallon autoclave, the autoclave was cl osed
and heated at 10C/ mn to 1500C and held at that
wo eowpetssbur e for 6 hours with continuous stirrPOLEPINE010302

sanpl e was cooled to room t®nperature and the solid
filtered and dried overnight at 1200C. The obt ai ned

mat eri al of conbi ned parallel preparations were

extruded (with 10 wt % bi nder), dried, calcined and

$iHiPBi ded as described in Cl and tested using D esel

test procedure D2, Surprisingly the perfornance of

t he Nbl_containing nat eri al| Rrasitiging,JdepngitiondnpGendfion?
the bi pkemperptureBCH| yst F3328d the tr33et al | 340

cat al ysPressure (parhbl e 6) . Exatéhl e F5 (IMO1MbO 5WRG R3
HT) A cH240 gibratioghi/i (BORith Ni t1390vh t o VIR ar
ratio ILHSV@/MB) to 0.5. 2. 3B-Pof N [chbhonat el 18002

noles Ni) was added to 100cc of water along with 2.5
grans of tungstic acid (0.01 nole W and 1.44 g of
'(13“9 Olc Iee ). The suspension was put into a
vessel of 275cc total volune and
Tieatatdlyst was lvaded o ¢he eictar iima ra@nred GhalogousotolwiGii@s described in

d | d t.h [ r [ r r .~
OFredBiatho updhe YETERRON ofek S HIS008 1608 ARSY Fesuiphicing
gsing @Ot feed desnribedrpelowtinTablerfdwhible hadbeeh ¢pikecewidhidimethy! disulfide

r , e . [ :
3 AR Rt ST OG0 TR BN B 85 Wore M tested i the
hydaatteating wha diesel| feedstodsyhaving ihengroparties shavn ipshabiged
sul phi ded and tested using thgyesel test procedure
D3. Conparative experi nent 'l WD. 5Mb0.5 R3) 188 ¢
of nickel hydroxycarbonate 2NiCO 3 *3Ni (QH)2 *4 H20
(1.6 nol e of [IGAS QiyFEERSHERKed in 8000 mi_of er
and the resul/tS®4%8l ur s heated to £H869
Subsequent | y | NiGperwtf MbO3 (0.8 nole M) 18%hd 200 g
tungstic acid H2WH (0.8 nole W r t he
resul ting sl (itetgl aramaticsawbth)t 0 950C and 28 nt ai ned at
t hat t enper at manofasomatigsemt.fd of about P¥.Bours mith
cont i nuous st idi-afomaticg\(wtt%e end of this| 11.8e, the
suspensi on wadrif-atomatiesi(wtPhe obt ai ned f|i®.8er cakle was
wet-m xed wi ffh 10 wt % of a binder (based on the jtota
wei ght of t he SirtialedslistilationdsSSEM-®86 Thie wat er clont ent
of the m xt undniti@dotiing psined i n order tof tA&4fCn an
ext rudabl e m|%,voattd t he m xture was subsztfdént |y
extruded. The10asld6et i Nng solid was dri ed 224°C200(Q
16 hours (overoivgite) and cal ci ned at 300281CCf or
hour. The extsodeL®s were crushed and 40280Cnesh
fraction was [i79aoB%ed by sieving. The @gg°Cal
t hen sul phi deédoagwt est ed usi ng the D es®geCest
procedur e D3.|Fganpanrj poiet experi nent C3| $23CN 11,
50.0 g of tungstic acid H2ZWX (0.2 nole W was

lurried in ope liter of water together with 23.5 g of
Tne fnvits arees Fetactyias Be Kb eofaiPS RhpeRiT b 805§ 2
nol e of Ni). The suspensi on Ddbié e 2 sol i ds was heat ed
to 900C and held at that tenperature for a period of
20 hours (overnight) with continuous stirring. At the

of

for

1

90)

end of
result
(overn
pel | et
was i s

cal cined at 300 OCTfor
sul phi ded and tested using the D esel

this tine,

the susp

ePresulfidings

Conditioned

Cdindition 2

Temperatuie (#&3 dri ed

a3201200C f

032016 hou

' 340

BRdskure{(bar)r esul ti ng

&l id was

4l | et ed

20 he

5 HPR6 Bil FltiggRAy_and

080 nesh

agob t he

F 303 | on

Aakvdimy sSiIeving.

heooat eri al 3.p@s the

N1.50

Ih

our.

The matert al

test pr

was then

ocedure

D3. Exanpl e E6 (N1WL R3 HT125) The catal yst was
prepared under autogenic pressure in an autocl ave
heated with m crowave radi ation at a reaction
tenperature of 125 0OC and reaction tine of about 6

react or

hours.

.

2.35 g of N

carbonate (0.02 noles N ) was
added to 100cc of water along with 4.99 grams of

LN | VA .Y

.




stirring. The sanple was cooled to roomtenperature
and the solid filtered and dried overnight at 120Q0C
wab@70kteed ned materi al was pelleted, the pell ePCT/ER2086/010302
crushed and 40- 60 nesh frabtion was isol ated by
sieving. The material was then cal cined at 300 OC for
1 hour. The nmaterial was then sul phided and tested
using the Diesel test procedure D3. Exanple E8 (N 1WL
R3 175) The catal yst was prepared under autogenic
pressure in an autocl ave reactor heated with m crowave
radi ation at a reaction tenperature of 175 0C and
reaction tine of about 6 hours. 2.35 g of Ni carbonate

0. e L) was a 0 100cc of water algn {th
T8 giBhet pol inahGaet EEM o5 Tosmsnfre g xaiedad was foundito
B¢ SpIOWws2. Sn|1 M%x&ublebnﬂﬁe axam;gésadhéwgm niptien hydesthedmadiconditions a

/bccC Lota an ed at, 10 to 17
(R ach Friev e e ok ehtaned Ve b bt W' ot MG gTH! motar atio
sélow r1 wgereThenamaplaenaWenmmbmitldns ma activeecgtalystteould be obtained.
and the solid filtered and dried overnight at 1200C.
The obtained material was pelleted, the pellets were
crushed and 40-60 nesh fraction was isol ated by
sieving. The material was then cal cined at 300 OC for
1 hour. The material was then sul phided andtested
using the Diesel test procedure D3. Exanples E6 to E8
show t hat hydrothermal conditions result in a
pronounced i nprovenent of the activity conpared to
reference catalyst C2 and to the sanme catal yst C3 not
prepared under hydrothermal conditions. Conparative
experinment C4 (Nl Nb.025W 975 R3) 48.7 g of tungstic
acid H2ZWD4 (0.195 nole W was slurried in one liter of
wat er together with 23.5 g of nickel hydroxycarbonate
2NiC33 * 3N (OH)2 *4 H20 (0.2 nole of Ni) and 0.8
grans of niobic acid (0.005 noles Nb). The suspension
of the 3 solids was heated to 900C and hel d at that
tenperature for a period of 20 hours (overnight) wth
continuous stirring. At the end of this tinme, the
suspension was filtered. The resulting solid was dried
at 1200C for 16 hours (overnight). The resulting solid
was pelleted, the pellets were crushed and 40-60 nesh
and the fraction was isolated by sieving. The nmateria
was then cal cined at 300 OC for 1 hour. The materia
was then sul phided and tested using the Diesel test
procedure D3. Conparative experinment C5 (N 1Nb. 05W 95
R3) 47.4 g of tungstic acid H2ZWD4 (0.19 nole W was
slurried in one liter of water together with 23.5 g of
ni ckel hydroxycarbonate 2NiCO3 * 3N (OH)2 *4 H20 (0.2
nole of Ni) and 1.6 grans of niobic acid (0.01 nol es
Nb). The suspension of the 3 solids was heated to 9Q0C
and held at that tenperature 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 1200C for 16 hours (overnight). The
resulting solid was pelleted, the pellets were crushed
and 40- 60 nmesh and the fraction was isol ated by
sieving. The material was then calcined at 300 OC for
1 hour. The material was then sul phided and tested
using the Diesel test procedure D3. Conparative
experinment C6 (N 1Nb.075W 925 R3) 46.2 g of tungstic
acid H2ZWD4 (0.185 nole W was slurried in one liter of
wat er together with 23.5 g of nickel hydroxycarbonate
2NiC38 *3Ni (OH)2 *4 H20 (0.2 nole of Ni) and 2.4 grans
of niobic acid (0.015 noles Nb). The suspension of the
3 solids was heated to 9C0C and hel d at that
tenperature for a period of 20 hours (overnight) with
continuous stirring. At the end of this time, the
suspensi on was flltered The resulting solid was dried

o, A PN N A~ 1. N I T Y — Y D L |1



Table 6. Test results

stirring. The sanple was cooled to roomtenperature
and the solid filtered and dried overnight at 1200C.

wab@70kteed ned materi al was pelleted, the pell ePCT/ER2086/010302

crushed and 40- 60 nesh fra®ion was isolated by
sieving. The material was then cal cined at 300 OC for
1 hour. The material was then sul phided and tested
§u§|¢Qg thg Di esel test procedure Q3. Exanple E10

o R2DE 8 & RB HEIB0Y TEeS c%\t%%/@t was @riehred
upder autogenic pressure in an autoclave reactor
hgabed onth m croyave gadi ation af casr each
& gnper at ure rof 150 DE &nd r FaftPh ™t Fne BF gb%lﬁ &6
hgurs. 2.35 g of Ni carbonate (0.02 noles N ) was
é\%dgdﬂ 0 _100ce ofgwaken al ong_w tdode74 grams of
o Engst r'co’a:cwd‘v(o Dol e 8l 18 grUaFPsNo? Shrobi ¢
£gi d (0.001 noles Nb). The suspension was put into a
B mgvessgl-of 275 bal wel ung and
%6%%%\?% b 12 o rBBC $hi %e‘%g‘éo AN TS
tgnperature for 6 hours with continuous stirring. The
Sdnal@an crol eRtoy g teper @ grg andst hersoli d
% FITer éd-and & i ed “bverni ght™ &t T200C. Th& BLT & fed
material was pelleted, the pellets were crushed and
8-8@ s fy act i9n, WS §solaped B i e @ By Thee
nateri & “wad Then ¢afcPnéd & ¥300° 0Cf or~ T RdUr® "The
material was then sul phi ded and tested using the
Peased of 8 pLocdd @ € B! Exasg e B1? I 5523 @
(Ni INbO. 075W. 925 R3 HT150) The catal yst was prepared
~UBder, autqgeni,C pressure ingag aut ocj_avq e U

P8 &0 AURt™ hitcr MV E Palli afi Bri- & ®a~r edcti B © ©
tenperature of 150-0C and reaction tinme of abouyt 6
B S 203 o0 NE Gaghpnalet (D02 gl €5 3B
agded to 100cc of water along with 4.62 grans of

{ 8ngs cid.(0. 2 4o n 4 granms of  niobic
@gléég @8:‘_15’ i) L'(;)l‘ﬁﬁllﬁ’) %e @%}e%g’oﬁ V\H’s%p;thgl'\nPo a
seal ed \Wefl on(trr) vessel of 275cc total vol ume and
hgated at 10C¢ mn to 15C0C and held at that
t&Bnperature for 6 hours with continuous stirring. The
w8npl e was, ¢ppl ed to roomtenperature and the solid
%Pl tered @ Bried overnight at 1200C. The obt ai ned
mat erial was pelleted, the pellets were crushed and
_48-60 nesh fraction was isol ated by sieving. The
&nfit®i5 &l swas therB GBBrRd H3PD@ BRf 0 8 BRI SThe
materi al was then sul phided and tested using the

Di esel test procedure D3. Exanples E9 to E11 show a
Ni obi um cont ai ni ng catal yst prepared in hydrothernal
conditions not only has a signifigangly increased
actgvity corrpared to non-hydrot herBatly prepared
cat@l ysts C4 Bo 06, but alsg ayg g Hronounced
unexpectied m’érovemsnt of aﬁtg\ﬁﬁmcﬁnpqu o a

cat&lgstm;ﬁﬁ_:par e®@ingtgeo saBagc%lajmtcbon St hotit 8he
smslgl nbud ghEuUmE CoBpar geSexPeki mént L7
,,,F§§EE Ray %ﬁﬁ% of FWGEIE ad) B HBQNS(0. 2
nD ur rg &% h Dnegl Eteis Bfswafek T @ Rer
ga%“’o niZEeE B\RroZyZE Podake SBT3 = 2
2N| fﬁ\hi{ CHE2* 2 PR ¥(Z 2 gokez & 2NE) . ﬂﬁ&ﬁﬁpfnsi on

Of the 2 solids was heated to 9Q0C and held at that
gtemperaturce for a period of 7 daysowith cgntiiuoys
Sstics i Bigd NG Bhe S&BI8AE & hi 8 idE Lthe SuEBASSobD was
filtered. The resulting solid was dried at 120Q0C for
16 hours (overnight). The resulting solid was

pell eted, the pellets were crushed and 40-60 nesh and
the fraction was isolated by sieving. The material was
then calcined at 300 OC for 1 hour. The material was
t hen sul phided and tested using the Diesel test
procedure D3. The results show that at very |ong
react| on ti nmes an |n'proverrent |n act|V|ty coul d be
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(solution A). A second sol ution was prepared by
dissolving 52.4 g N nitrate hexahydrate (0.18 nole

woRgo7iomseB® nl of water. The sol uti on was mai nt BETER2086/010302

9Q0C (solution B). Solutiors3B was added dropw se to
solution A at arate of 7 m/mn. The suspension that
formed was stirred for 30 mnutes while the
tenperature was mai ntained at 900C. The material was
filtered hot and dried in air at 1200C overni ght. The
obtai ned material was pelleted, the pellets were
crushed and 40-60 nesh fraction was isolated by
8LAKiI9'9. The material was then calcined at 300 OC for
1 hour. The material was then sul phided and tested
using the Diesel test procedure D3. [Exanple E13 (N
9. OV RLikHHakapst corricmbahesl o%ﬁ pHrRRR 8SpHYHRY one or more Group

aut ogeni c cfressure in an augoc ave rea tor heated with
WiBcmstais and aoe of make &troup VEL atetals, °P?fﬁ§ je-by, r %esi%mpr ising the
&epaprd reaction time of 30 mnutes. To a sol ution of

0. 48 N| ni.trate hexahydrate (0.03 e Ni

#hoce binigg dn a fgactiogJabiiuse Qgeg) dporg rﬁomﬂouzvdsi gomprising one or

et at me@s Gasup VAL Métarahe dﬁk @ndlofe sdcond compounds comprising one or

coal TR BTV et B 1 Bre3sherof S e gk indsip the Group vil
heat eghetsl tol@ﬁhm\nB retd pidd4s ratialistbetwleant 0.1 had 5 and,

.tenperaturefor 30 mnute nt| ous t|rri. .

e’ steabife” thes CoBBr . b Dlbraid SPattives ahd (dpeloh temperature

sol i dabbavietties B@iung/tasipe[httaaabfthelmdtmmmgm aetal 2x8i€ particles.

The obtained material was pelleted, the pellets were

crushed and 40-60 nesh fraction was isol ated by

2i evi The bilkeatedyst micedrdingstot dlaim tawbéeneidthet reaciipnOzessure is above
. erial was then sul phided and tested

%ﬁ%éﬁﬁrﬁy%sg?el test procedure D3. The results show

that surprisingly also very good results can be

gbt ai Aedn by LEREE mﬂ% ﬁg%cgawrwmrm{hecaeﬁd d'% Rater and the

reaction mxture onent .
magtml i élnwdiyéf%mfv@' @(E’élqnﬁ@hﬁ rezrtionjigmpgratres abpyeA0g °C and a
RhcfHRSLHNE RBhEHINPbAL © (NH) BHOWIZ010 (0.2 mole W
Issolved in 800 mM water, giving a solution with
a pH of about 5.2 at roomterrperature The sol ution

2(!)\’]?5 nf‘gf(&ellﬁmu e%ttraogt {tgﬁﬁgg%at?e@?ﬁ@@r{emh tHd erbu@)vm %?etaﬁ ta Group VIB
RIS DDA B 5. BRTADY PRS2 3Tl ¢ i o

suspension was heated to 9C0C (suspension B). Then

us s added,.t o sol uyti Ain 10 m nutes,
hoPeThe Pk ratae SHORUM B P, Saatah HekyohE Gepere first metal
EipoanPs Bh@ thedbndl 6r hre Seddridmetantompunds $érmaini a1 Qeast partly in the

[ . ' d d at 1200C f 16 h
{@3%*%?' g‘%f”%%lﬁ’ﬁ%t\{}%iﬁﬂrt'l?engasol i d vvaso;)el | et gg,rst he

pel l ets were crushed and 40-60 nmesh fraction was

| sol at.ed n terjal was then sul.phid .

na ¢ U5 el eRpRY FerehRiediR L MneE e IFear el epifieg are aried

ﬁibﬂor(HHaﬂWat&anmﬁtp)araTdne beddvaBYEC. was prepared under

aut ogeni c pressure in an autoclave reactor heated with

m crowave radiation at a reaction tenperature of 150

DC anther bulk catalyst acoerdiig &bolaim 8, benein. tha.réactign ghixtire comprises a
r ks i ) was added to 150cc of water

%ﬁ&ﬁyﬁgﬁh@fg’%b% %ﬁmm um net atungstate (0.03 nole

W . The suspension was put into a sealed Weflon(tm

vessel of 275cc total volune and heated wth m crowave

radiation at 10C/ mn to 1500C and hel d under autogenic

pressure at that tenperature for 6 hours with

conti nuous stirring. The sanple was cooled to room

tenperature and the solid filtered and dried overni ght

at 1200C. The obtained material was pelleted, the

pell ets were crushed and 40- 60 nesh fraction was

i sol at ed by SI eV| ng. The rraterl aI was then cal CI ned at

NN NN o o e
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The catal ysts were tested as described in Dl except
for another space velocity in the 1st condition shown

WO p00TAkR680 3: Tabl e 3 : Diesel test procedure D3POHEP2006/010302

catal yst was | oaded into th#& reactor in a manner

anal ogous to what is described in D1 . Before being

tested the catal ysts were presul phided via liquid

phase presul phiding using LGO feed descri bed bel ow in

gabl erHe lelR ﬁl?lgﬁchcb@rerhg&ﬁ iclé?ﬁ 1\M9/h&edi;ﬁ6§_rilfﬂél oslidrLpdriicles comprise
to a tot sul fur c ent , .. e

st SutTataions, Sia PVl Tl wrefeebliichsh 7 ey 2 aroup VIB metals,
preferabily agstay and molyBdensh. f eedst ock having the

properties shown in Table 4: Table 4 The catal ysts

were tested under the two conditions shown in Table 5:

dabl erHeThuk Eathlystvacdbddingtto leidirh TravhieraimtheFudty) oxidis particles comprise

SRR, 4By SR SO A AT, oy B9 Vi o

prgidraiyrtengstén.condi ti ons a highly active catalyst could

be obtained even at group VIII to group VIB netal
nolar ratio below 1 where at normal atnospheric
thndiA isuipbidad batk catalystatharaaterisedun dhatet isba diutkecatalystl according to

: | CBD S 1 S2 N2 RVA RVA

%\X&’%@\%'ﬂ@%é@? tﬁo esﬁ)eéﬁgplﬁhgt\%&e's | oaded ppm ppm ppm

HDS1 HDS2 HDS1 HDS2 HDN2 HDN2 C 1 1 Nd MbO 5W) 5 R3

rus .
o Feberes o Bt by 2% M0 Gbeg T o of caims 1
tRi1QvaormEisiqg matatioxpdic parycles ehtginable bydha sepagh 9 1 E5
i MO §Miﬁin§gn Hledttioh nibture itk dr rhdfe i ufés é&ﬁlagrising one or

06 C1 2 NN1MoO 5W 5 R3 D2 1 17 9 75 12 100 100 100 .

100 1000196rep Xillonsiah ang opgr opmore gecapdeemppunds eyMRTiRNg one or
87 75 RérddrddpV1BWER3IETNMe ($HéSeridd offd I%ﬂic]liqaﬁl, WhE&Rinlthe Group VI
121 90 119 89 84 83 C2 N 1Mb0O 5W) 5 D3 1 25 %49 23

3 7 100eRte SruP B meie) meler réto 1§ beleal-d@nths apd; 2
1591 2RGicRY e Sdmpouhdddn FdrbthdrdalNedndltions atblAfaclidh femperature

pa 1 730dyedhd buiiyferastatiisooriha piel gy parelraiiy nvgy autocave at
HT175 Fcflon/freSsule dbdvedatModitirid pidssiice] tolfdvm Peetélbxidic particles,

Eli [ NbO OZ%ED 9}5 % D3 1 05 1256 148@1% 1&@ 1 .42 36 50t :
19 PESSSE AR 1BETl SEPHENGENE Of ore/ef e loyisg Ryosy steps:
iB0 72 Sepacatingithe Mafal OxibidpatittesRbniDhelrediod Srixtdre, 13 38

071" SapPegesBs Heln 1B GRS Vel U G coRfns or more

HT1 50mBgeridls63seleciedl Homh53hé4Pr@GHL 4Of1 Obidds Iroatefinlg,l conventional

Nil Nb 5 2 34 .
270 108 0438es3ne oy “Hathind 54pdunkh, Spdic Bt of mixures
9 148 thefeof bef@8, HOANErEifferNihé SyMbimag HINUEY EActingg®f the metal
64 20 3# d'ungslw 115 83 100 77 C8 NOO9W R1 D3 2 5
851 86 3 1 54 2 1 28 73 38 E13 NNO 9W. R1 HT 150 D3
V) 92 1spray-dpyirg), ¢REBh)dgingomillirg, kosadir®, elgrmximixiag./Riry powet mixing, or
79 422 o B 4 1 47 78 54 E14 Ni 1WL R2 HT 150
D3 1 6"&1?%"51?%3@%@%8 97 94 77 99 79CLAIMB 1. A bul k
\at al yshapin@pri sing metal oxidic particles conprising
e or aks d one or nore Goup
@rl I Wg@:’g_?nﬁﬁgﬁﬁbﬁeﬁ%ﬁg' a]lon?gcess conprising the
viDeps MIPHIEING. conbining in a reaction m xture one or
nore first conpounds conprising one or nmore G oup VIII
metal and one or nore second conmpounds conpri sing 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, ivV)
reacting the conmpounds in hydrothermal conditions at a
reacti on tenperature above the boiling tenperature of
the protic liquid to formnetal oxidic particles. 2.
The bul k catal yst according to claim1l, wherein the
reaction pressure i s above atnospheric pressure 3. The
bul k catal yst according to claim1, wherein the protic

. .



solid state during the entire reaction. 6. The bul k

catal yst according to claim1l, wherein the netal
w@xoodioesep@rti cl es are dried and/or heat treat eBCHEPR06/010302

tenperature bel ow 375C. 7. 3¥he bul k catal yst accordi ng

to claiml1, wherein the reaction mxture conprises a

Goup V netal, preferably N obium 8. The bul k catal yst

according to claim1l1, wherein the netal oxidic

Rar t imheeprocess accordiog Ity dalins tl &ntvhateiny bothe thgr trsp auti| $econd metal
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catal yst according to claim1, wherein the netal
i dis¢ _particl rj.se .subst Lal hyao r,
Pl gt RO g?"@?@ﬁ?ytb T elq,i o e?nlbéthlmge?/ 2%8%\’}93%"" metal
5 aoaipalndypaef realfilopn hitngen atnmslénd Avherdip pratisdiavid separated from the
. : ' L otBakoh st it il ¥ih part to f
SR DRAERYRSShel P rSBphio 1 sl Bk par o ror
tbe Fedctiorenhixture in #tepilocess for the manufacture of the
bul k catal yst according to anyone of clains 1 to 10,

conprising netal oxidic particles obtainable by the
Bt epsThef yse pf thenbilkicatplysh o sulphider dnlicatalyste agspsdiag to anyone of
10 dBkE 1th r1§tfor°cﬂérﬂ$d’r8f#§atﬁrgﬂpt5f'aswagodéﬂf‘on‘%ed@&&. Goup VI
nmetal and one of nore second ‘conpounds conpri sing one
or nore Goup VIB netals in the presence of a protic
liquid, wherein the Goup VIII netal to Goup VIB
metal nolar ratio is between 0.1 and 5 and ii)
reacting the conpounds in hydrothermal conditions at a
reacti on tenperature above the boiling tenperature of
the protic liquid, preferably in an autoclave at a
reacti on pressure above atnospheric pressure, to form
nmetal oxidic particles, the process further optionally
conprising one or nore of the foll ow ng process steps:
iii) separating the netal oxidic particles fromthe
reaction mxture, iv) conpositing the netal oxidic
particles with 0.1 to 40 wt% of one or nore materials
selected fromthe group of binder naterials,
conventi onal hydroprocessing catal ysts, cracking
conmpounds, acidic pronoters or m xtures thereof
before, during or after the conbi ning and/ or reacting
of the netal compounds, v) spray-drying, (flash)
drying, mlling, kneading, slurry-mxing, dry or wet
m xi ng, or conbinations thereof, vi) shaping, vii)
drying and/or thermally treating, and viii)
sul phi di ng. 12. The process according to claim 11,
wherein both the first and second netal conpounds
remain at least partly in the solid state during the
entire reaction. 13. The process according to claim
12, wherein both the first and -second netal conpounds
are free fromnitrogen atons and wherein protic liquid
separated fromthe obtained netal oxidic particles
after the reaction (step iii) is re-used at least in
part to formthe reaction mxture in step i). 14. The
use of the bulk catalyst or sul phided bul k catal yst
according to anyone of clains 1 to 10 for the
hydr ot reat nent of a hydrocarbon feedstock.



