Bul k hydr oprocessing catal yst conprising a Goup VIII

metal and Group VIB netal nolybdenum The invention

relates to a bulk catalyst conprising at |east 60 wm %
nmetal oxidic particles conprising a Goup VIII netal

and G-oup VIB netal nolybdenum The invention further
relates to a process for the manufacture of the bul k
catal yst, to the correspondi ng sul phided bul k

catalyst and to the use of said catalyst or sul phided
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fromthe solution. The conparative exanpl es descri bed
a binetallic nickel-nolybdenum bul k catalyst (NH4

Ni 1IMb1-O) that was prepared by the boiling
deconposition of a solution of the ammoni um net al
conpl ex. The obtained oxidic netal particles were

cal cined at 400C. The obtained trinmetallic bulk
catal ysts have a significantly higher catalytlc
activity than the binetallic bulk catalyst.
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recycle to the constituent netals. According to. the
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wi dth at hal f maxi rum (FWHM) of less than 2.5. An FVWHM
of less than 2.0 or even less than 1.5 is often
observed. US2005/0065384 descri bes a process for the
hydr ogenati on of oxoal dehydes. The catalyst in this
process is a reduced N ckel nolybdenum bul k cat al yst
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oxidic internediate of said reduced catal yst.
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preferably conprises substantially only one Goup VIB
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contrasts wth the teaching of prior art WO

2004/ 073859, which describes that the Ni/M netal
nolar ratio generally is between 1 and 2 and nost
preferably 1. It was further found that, where at |ow
nmetal nolar ratio it appeared difficult if not

i npossible to obtain a good catalyst in the standard
at nospheric reaction conditions as described above, it
was possible to obtain a good catalyst in a

dr ot her nal rocess ere tion |s don
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at least 70 wt% nore preferably at |east 75 wt% even
nore preferably at |east 80 w % and nost preferably
at least 85 w% netal oxidic particles, the remaining
0O to 40 wt % preferably being one or nore materials
selected fromthe group of binder materials,
conventional hydroprocessing catal ysts, acidic
pronoters and. cracking conponent. Typically, after
conpositing of the netal oxidic particles with a
bi nder, the conposition is shaped, preferably
extruded, to form shaped bul k catal yst particles. The
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bas ac{f & %l o§ad%? '}‘BEti %'tg Qh% tﬁ?al% t o?m dff(l.ﬁk Eat"ag%t? 16 Yistinguished from
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SUbﬁ?'ES’Fl %°"?H°&'H“Qja”&’rﬁ§'ai”89 add, simultaneously or one after
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In theofirsi step of theireeess dorLRreraniag dhe bl catalysh gocarding fethe ipvention the
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However, in a preferred embodiment the process for the manufacture of the bulk catalyst
according to the invention comprises i) preparing a reaction mixture of a first metal compound



Goup VIB netals) and/or a second Goup VIII netal in
a protic liquid and ii) reacting the first and second
net al conmpounds at el evated tenperature whereby the
first and/or the second solid netal conpounds remain
at least partly in the solid state during the entire
reaction to form the netal oxidic particles, wherein
the bulk catalyst in all stages during its preparation
remains at a tenperature bel ow a tenperature where

cormReiH Gt 1k PR KL R sSeii Rl eSmgLED dolprighg gl Vb mew
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solution of this netal conpound in the protic Iiquid.
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progs LSRR et N LU 0 PP PSSR RERP Y RLgHe(Aon routes 0
prepat &riryiethllid bulk catdlyst.t her preferred that in the process
the first conpound is a Nickel carbonate or hydroxy
carbonate having a surface area of at |east 150
Prefasably; érv éiew f 2chigyiog @ highyield ang 'ew&nv'@arrﬁmet%%efhﬁ@tfgstgﬁ% second
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there can be no conposition drift in the group VIB
metals on recycling of the separated liquid after
reacti on. Because the conmpounds remain at |east partly
solid during the entire reaction the anount of netals
di ssolved in the protic liquid is small and hence

| osses are snmaller. Furthernore, the spent binetallic
catalyst is easier to recycle to the constituent
netals than the trinetallic catalyst because there is
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to 5 Aot ey RO YIE: et2BL 3T 2PEATaG? SPog) aret AT bétfpovpd and i

rea€ting Sand/ve tprexipitating ethé dicst iand Secdndt hetalucomemondsdtosforn thengetal oxidic
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crydthifhel SruBRfe Brdferdbiy Bdidwgaomogpounds. I n route preparation
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In general, the step of slurrying and conbining the
raw materials is not critical, providing that a
sufficient anbunt of solvent is present to ensure that
the slurry can be well stirred. Moreover, in case of
very reactive and/or partly soluble raw materials, it
shoul d be prevented that the raw nmaterials react
vigorously already during their addition. This can
agai n be achi eved by e.qg. increasing t he anmount of

sol vent or b r
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if) é'eBgrand )heﬁ“HetBhé)anJ‘ artlclerJ‘ ﬁoﬂnﬂﬁ@ Géécﬂ&n Hi&ﬁrb €37 écﬁh;ﬂislﬁﬁg e metal

ol s VAR 8 MR 26 SPR 8" PRYRITPIRGR SRS JGIT A dp of bincer

materidik coateahqnat hyioompodessing) catalysts kaaidit plogwtersigncberdcking cempounds
beforg JHF.‘% Sﬁéft??pw dofhp ﬁsé@?cg %ﬁi{ﬁopﬂ‘le lﬁ'aeféﬂ:@rhb(o?.ﬁ\dg rv) th&y-drying,

rocessi ng
(ﬂasnwrymcawwom lmee«m sliry-svrRs: id§’ i Qh et Eixing uer Caﬁ‘a'“ﬁ'i'qnﬁé'geé?f’f
shaﬁﬁ@t\ﬁ)'sﬂé;ﬂtﬁb Qf)gﬂ)‘]th akdlSIRaHE By trédififlg Ga fenipeidioe bélow a temperature

t h
ol S o R ISR R B BP0 s,
contacting the feed with the (un)sul phided bul k
The lméﬁltlgrﬂurﬂglc%ﬁ L atl:ft’xlkt BRall A VSRdinbt: byl B2 dBevi descnbed process

according t the | nventl on | S

accardis (4 e dvepis. 1o SEhigA UK CH NGt SAmBE/R: g, byt Brivet according to

the ihyéi{tiaﬁl a6 theadliberdf Sl bulcatalystloy He. suﬁmweh ibglk catalyst for hydroprocessing
odeni tro tion C Y. W

of ah%f‘#%c %9" f%??%f%gegf m8nswgg %u%ﬁrl}é é‘g % ‘#’ur i sa% o‘?iérﬁﬁ"‘@émpounds

andtto amietf‘edéor ilravsieep @sdrgdeﬂulpbumqgm of @\selpBur amemtrogen containing

hydrrogac'rbgryéled ebﬁﬁrﬁsgﬁrboht%&tﬂ thé Rl vdntﬁ the\@n)R0IBKIAdd Uk catalyst according

dr ot reat
to tl@eh@vgglp% bullf gat@g%tmrgmgﬁp 3‘?%%};{%‘?'}9“ E)%P%ﬁ?""iaﬂyﬁﬁfg" for use in
compinafie ﬁiﬂ-l \,'i \bﬁjl Goud2hydevdesulpharisation edatatyab | The thighobydtodenitrogenation

actnﬂ? andu r% w f ﬁ‘?ffuta rﬁtﬁgq%wl ve?soa‘ﬂ oheastgfdpodggxﬁﬁfﬁ\hsat% RERIYENS achieve

PEVE
loqurreswuaéau!nhtmlevﬁs {The rﬁ%@tﬁ' nisioger leveln $hat iscthaariavgt ahpitrogen (in

ppmdeEfter the hjdrdtrddtiant! Y?? thaf cathlyss i9feR 19, Qﬂ'ﬂefeiéﬁ@ Eé!bw 5, more
hydr ot r eat ment under

Prefpg P IR VR TR RSP RN & PR ol Rspeiery sPPles to diese

whefy @ecistaling lald v B0s 1bay baindisoustthermé-teativeyt abthecfeed for the

hyd{)&g{a'ﬁir—g] ﬁnlp l\'»vhler %a%ﬁrﬁngr %(le|t(9 .J‘Xfﬁ,{ht P‘n@m %nﬁ é dro reatment under

arl'y sul or hy rotreati
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feedst ocks. Such hydrotreati ng processes conpri se,

e.g., hydrodesui phurization, hydrodenitrogenation,

and hydrodearonati zati on of hydrocarbon feedstocks.

Suitable feedstocks are, e.g., mddle distillates,

kero, naphtha, vacuumgas oils, and heavy gas oils.

Conventional . process conditions can be applied, such

as tenperatures in the range of 250- 450C, pressures

in the range of 5-250 bar, space velocities in the

range of 0,1-10 h-1, and H2/oil ratigs in the fa 8 above 30
highst pesgs\zegendition, foTREmRlE Rt 2 RIESPYTE PO feﬂfn'amﬁo"'? Rigoly above
bar bRY @BétipReterabip absve 40%€l in virtually all

hydroprocessing processes to treat a plurality of

feeds under w de-ranging reaction conditions,
Theabulk ecatalyshtalr s invertiore is asdfisuistly Zoitabie, fors b!s’mtrﬁﬁa?% dJWerocarbon
feetf& §§ur§§ch' n hﬁé&ﬁea‘hﬁé‘gepréges?est Oc&g&s@ar e. gandhﬁcp&!&ulphunzatlon

ocities In the range of
hyd(gqlarpltgqg_e@gqn% i and upydr%eaiomag{ wa of n’ﬂxas ?Fﬁ?ﬂo?h geedlstocks Suitable
feed-‘shitkélﬁteerelgStmwdléwlétnllmdtueratnabhthé vaznurmgas B-Nndfheainegas oils.

t o,
Corg(el?tgi)gl Oq(f'%e?% d?hr? g?‘? g% %E@}e@eﬂacﬂ%s tEnF\EerQ@?éssin Re HI\?}?e of 250
4508 Q1 epréashites in mehraage nfawso heix Shase \Elasitiee inte 6?0926:"‘ 0,110 b1, and

HZ&F%&IS%EHR@ r&ﬁ%ﬂso@bod Ra. ‘Tﬁé b@@tch@fistbéik&ﬁﬁg t8 thedifieknBbn can be
e one between 58 and (? er,nm

uson VREIXEH BYSERTPIAeRE0 PESRREE (eIRA PR 4L oD B ik ranging
reaaioﬁ fcbmtoaacea;@r at@eriperpacks\n tHe ranggr of 2001 te 4507C bydrogeant pyessures in

the fAnde 8ﬁ5 gss%ﬂ bar. 3 S fia S8 YEIB 0T (LHEPVWH e r3hk RS 181011, bg

ray generator settings:
40 mA, mavelength 1. 5418 angstronms, dlvergence and

ChadtidrisBERN WRith &tinkf Fiaxiviih (varl able), detector slit:

ThessharamRR o it reara bt 87 b8 ofa S8 WA eterined on
the tbbas rOEfHee)c-Irayomsr,acﬁdmepattea:sofr tbel caRlysh athedVMHMrie then B | width at half

ma)g3l ur§13?1t A0 %Cﬁt‘lgl’ﬂ'[?r ﬁ‘g‘ez Qb by reﬁﬁglgﬂ beWaen 38 &hli %fs' é?ﬂ the one

knomn to I nyention w

betwesnt §eeand 61. ot ﬂwstd@aer!mnat'cn\eof@g%p%gl figRedert Pasieen. @e?f%fwafd powder
dlﬁr%omé‘ép %q@ipﬁeﬁﬁ‘iﬁth QN graphis sdhodhitemalion caetbe udd. fihesiheasurement
and second s age_at VynS@A i
conalﬂ?qsngant, 18- n'sgd:g??%ngs @l%wﬁ af%éa% gF%%{%%} - 52 ré) 40 IQ/ aqd 40 mA,
wavelefgl 5418 hrgasoms ndivergerich enfliantitscatter siés:028 (M%'taéle) detector slit:
0.6 &%ﬁnpﬁq#)ng %i I@Sa(gzdﬁ,gtgﬁé/sc}gﬁ '3 LcoRd, 'IrgtrgMEr'\tngruRQre%idb@C b @Btermine

re 1s dissolved
the quanraure off thaFeflections.i thy measurrd €BP A3lte, af?rﬁsa'f"és@"eded and/or

conB%a RP bAGG Rt gcatnsﬁﬁg 4638 Whdvin B sigle¥ iani N Tabl e 9
wherein RVA and RWA are rel ative volune activity and

rel ati ve weight activity, respectively, based on the
Thet iVentiorowill k Yisrtheniltustrated hyattie Examplesidescrtesithsiow. RBINEags a reaction

pro%\ég (IV%Q%[H BtiPHE rf\?stt 5 5‘ s&r&gd TRy 'cémB&ﬁ#nHQ desd |lé%§!~';5drt$ya§dh@ Quring the

wer e orne usi ng d|f er.ent
reactionp B2ameans arrea%peS@uieeWP%@P Tatoleat Pr@ng the, figst 2 sprend metal

con%ﬁﬁés' iXatled¥t partiy S6RH BN RE Bedction d8dAHe 6thet doipdyndsateis dissolved.

the test ¢ I tiaqn
CBIP gge@gs aqrrmageg &aeggtgp}thﬁé:g{a%@{ g'sg glﬁFél K?c&éproé%sukg fest results are
givenrifl Table OdvhessirDRYA BAd RIDEA arectelBtive VhlumeRAYiIRAN velative aveight activity,
res;gelzﬁvely, based on the total catalyst amount loaded in the reactor. HDN s

hydrodenitrogenation and HDS is hydrodesulphurisation. The tests were performed using two
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reference catalysts C3, C1,C2 in diesel test
procedures D1, D2, D3 respectively, were defined as
100. Al other RWN RVA val ues are calcul ated rel ative
to these reference catalysts. These test conditions
and di esel test procedure are described in nore detai
bel ow. The RWA HDN1 results are not shown because the
nitrogen levels in the reaction product were all so
| ow that the neasurenent is inaccurate and
di fferences between the sanpl es arge t
diffqrens fempeyaturg; anddressuiestest Fopdipansyh #1d % \n@ B el examele i
RWARERE @A wéferthe tdatconaiibeld and 12 respegtivelyaitdthe degtshdifferent diesel

testd?re\;%lﬁgre%f»ﬁei% |utg§ |nrc]*gte8 td urﬁ‘i't 3’\@@(; qutl'ﬁé WW@ﬂVﬂr\%lues of the

er CO
refetepst catalyste @ 6102 imHisse)dehpyeseduroePd %%&Sﬁeﬁt"@'y' Were defined

as fBngI B{hg%@g?%‘bﬁg?lnﬁa% g;%lculE@a helaRaab Gest iferenantathlpssl These
W

testrapdifions apd gmgelégﬂ Precefyg %F%%g?ﬁdﬁgy&(% g%gﬂ E%l Th% KA HDN1

resiildié AbtahowBebaiuse e nigodeadévets in fte reactivhyrsedsichiere all so low that

the %ggﬁjrl grl&tdl%e %gé:u?atlz gldﬁfe%n@%jeb&{q%?ﬁhg Iggrghlgg areutgb @&aﬁ Reidentify

diffefenmes iy lcataiytia Rétivitie between samales. Ruibefythe: Eﬁﬂdé‘g't “'E?QGE ai‘r‘]’ sulphur

Ievéf%] f?%th h§aREEsHRNLES detetifdd/SHdgiwAne Takea uhgs caldmnIS1, S2 and
rotreating of a diesel feedstock having the

N2.properties shown in Table 1: Table 1 GAS O L FEEDSTOCK
Sul phur content %v 1.24 N trogen content (ppmu) 86

D'el\/qgo arogtl CB! (%) 16.5 D -aromatics /uvvt 10 8

0.8 Total aromatics %
TheStatalysst wete Bistad ih |aado~mfﬂo)«3quaD reggtor | Eﬁ@uf%dq’sé‘#ﬁ q?gta'"ed 10 mi of
caté’%ﬁ /%}(elqi%th %WQQ\Z(BI é’rﬁ@urg 853{(/32 Stifles 3 efalviched betwper? Bilers of SiC
pariicles) Befpge heing; testeddhe ﬁétaty%té;)wez% @:’%utp?‘nded6 vnaeinqué éayeo Hégﬁphldmg
using the feed described in Table 1, which had been spiked with dimethyl disulfide to a total
sulfur content of 3.7 wt.%. The presulphided catalysts were then tested in the hydrotreating of a

diesel feedstock having the properties shown in Table 1:

Table1
GAS OiL FEEDSTOCK
Sulphur content (%wt) 1.24
Nitrogen content (ppmwt) 86
Mono aromatics (%ewt) 16.5
Di-aromatics (%wt) 10.8
| Di+-aromatics (%wt) 0.8
Total aromatics (%wt) 28.1
Simulated Distillation ASTM-D
86
Initial Boiling Point 184
5% Volume ('C) 218.6
10% Volume ("C) 2311
20% Volume ('C) 250.9
30% Volume ("C) 264.8
40% Volume (CC) 276.4
50% Volume ('C) 286.8
60% Volume (‘C) 298.1
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60% Vol umre ' C 298.1 13 70% Vol unme ' C 309.7 80% Vol une
('O 324.7 90% Vol une ' C 345.3 95% Vol une ('C) 360.3
Final Boiling Point 'C 373.8 The catal ysts were tested
under the two conditions shown in Table 2. Table 2
Presui phiding Condition Condition 2 1 Tenperature C
315 320 340 Pressure bar 30 40 20 H2 to oil ratio

NI /1 200 300 300 LHSV 1fi 3.0 2.0 1.5 Diesel test
procedure D2 The catal yst was | oaded into the reactor

in a mnner_anal ogous to what i-s-descri-hed—+nDB]l

Bef ore be|l @ VeuMB{RDne catalysts were3Rd-bsul-ph| ded
via |iqui q .X&'&’Dgzr d i phi-gh-rg—HSihg t.'32‘4‘7f eeé

descri bed| Fob MOWME (Bl & 3~ ki eh-had—Bag bd with
di met hyl ?_,%/ V?‘”@E(FCZ 2 tC"t at—sthHftt %) 3|'8cnt U’ 3.7
w . % ThelHad Bl vere—Chen—tested in

the hydrotreating of a diesel feedstock having the

Thepeatglysis were testedwindéntha sl conditiomsghown B Tahle 20 L FEEDSTOCK
Sul phur content (%w) 1.2375M$rogen content (ppmm)
85 Mono aromatics %W 16.6 Di-aromatics % 11.1

Di +- ar ot TS 8 0. 7 | pr&duidhidmiggnaandiion ( YBbditas. 24
Sl_mJIatad Distillation ASTMD 861 1nitial Boiling
Poi nt 18 emperature (°C) | 315 320 340

Pressure {(bar) 30 40 20

H2 to oil ratio (NI/) | 200 300 300

LHSV (1/h) 3.0 2.0 1.5

Diesel test procedure D2
The catalyst was loaded into the reactor in a manner analogous to what is described in D1.

Before being tested the catalysts were presulphided via liquid phase presulphiding using the
feed described below in Table 3, which had been spiked with dimethyl disulfide to a total sulfur
content of 3.7 wt.%. The presulphided catalysts were then tested in the hydrotreating of a diesel

feedstock having the properties shown in Table 3:

Table 3
GaAs OlL FEEDSTOCK

Sulphur content (%wit) 1.23
Nitrogen content (ppmwt) 85
Mono aromatics (%wt) 16.6
Di-aromatics (%wt) 11.1
Di+-aromatics (%wt) 0.7
Total aromatics (%wt) 28.4
Simulated Distillation ASTM-D
86
Initial Boiling Point 180
5% Volume ('C) 220
10% Volume ('C) 233
20% Volume ('C) 250
30% Volume ("C) 262
40% Volume ("C) 273
50% Volume ('C) 284
60% Volume ('C) 295
70% Volume (‘C) 307

14
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5% Vol une ' C 220 10% Vol unme ' C 233 20% Vol une (' Q)
250 30% Vol une ' C 262 40% Vol une (' C) 273 50%

Vol ume 'C 284 60% Volunme 'C 295 70% Vol une ' C 307 14
14 80% Vol une C 321 90% Volune ('C) 341 95% Vol une
"C 345 Final Boiling Point 'C 354 The catal ysts were
tested under the two conditions shown in Table 4.

Tabl e 4 Presul phiding Condition Condition 2 1
Tenperature (1C 315 315 340 Pressure (bar) 45 45 20

H2 to oil 2 | ~0—1.5 1.5
Di esel te S0 ol ] 0 into
the rea P A —t-o—wh s—deseri

in Di. ° L95% MOmE (L) oot oo+ he elatal 'ya?s o aoport bed
pr esul phi L2 éﬂtimphaoc presutphi-crng—using t he

feed descri bed below in Table 5, which had been spi ked
Theratdlysts waze tegteddinderitihe e copdiionsshewn i9Jiabled- cont ent of

3.7 wt.% The presul phi dedrgp £l ysts were then tested

in the hydrotreating of a diesel feedstock having the

propertifes shown 1T n Taprésulphidihghl GonditiodABCEMdition 2
FEEDSTOCK S wt. % 1.2 |N (ppmm) (84
Temperature (°C) 315 315 340
Pressure (bar) 45 45 20
H2 to oil ratio (NI/) | 200 200 200
LHSV (1/h) 3.0 1.5 1.5

Diesel test procedure D3
The catalyst was loaded into the reactor in a manner analogous to what is described in D1.

Before being tested the catalysts were presulphided via liquid phase presulphiding using the
feed described below in Table 5, which had been spiked with dimethy! disulfide to a total sulfur
content of 3.7 wt.%. The presulphided catalysts were then tested in the hydrotreating of a diesel

feedstock having the properties shown in Table 5:

Table 5
GAS OIL FEEDSTOCK
S (wt.%) 1.2
N (ppmwt) 84
total aromatics (wt.%) 27.8
polynuclear aromatic (PNA) (wt.%) 11.7
mono-aromatics (wt.%) 16.5
di-aromatics (wt.%) 10.8
tri+-aromatics (wt.%) 0.8
Simulated distillation ASTM-D 86
Initial boiling point 184°C
5vol.% 218°C
10 vol.% 231°C
30 vol.% 265°C
50 vol.% 287°C
70 vol.% 310°C
90 vol.% 345°C
Final boiling point 374°C

The catalysts were tested under the two conditions shown in Table 6:



total aromatics (w.% 27.8 polynuclear aromatic
(PNA) (wt.% 11.7 nono-aromatics (w.% 16.5
di-aromatics (w.% 10.8 tri+-aromatics (w.% 0.8
Sinmul ated distillation ASTMD 86 Initial boiling point
184C 5 vol.% 218C 10 vol.% 231C 30 vol . % 265C 50
vol . % 287C 70 vol . % 310C 90 vol . % 345C Fi nal

boi ling point 374C The catal ysts were tested under the
Tavvo clopd:jti ons shown in Table 6: 15 Table 6

resul fiding Condition 1 Condition 2 Tenperature C
320 330 340 Pressure (bark2ble® 40 20 .H2n.tpo oil ratio
NI /1 300 300 300 LHSV 1/h 3.00 1.50 1.50 Diesel test

pr ocedure-DP4-The——catalysts—were—tested— £

tubu' r...reaect-or Eaech {,.le'esu 'd.l?'glA :Ebﬁd’iﬁOhl‘i CE nﬂm

el (T 17 T A ) N s AL o T
at a ST th—af—gg[dar —anou Tho OT Ol G gl U1 Cl S

and shRERPES %%W i B

Befor-"l' 3 oil 3t Vet W Ol B8y PAr [T3H0ES. _

ol PLRSY (i)t cotcathe GBF YSTS|WEHE Prasiisg | dedjvia
I qui TaSe P esSuTrTTar Mg usT g me TEeed descri be

bel ow whi ch had been spi ked with dinmethyl disulfide to
a total sulfur content of 3.7 w.% The presul fided
catal ysts were then tested in the hydrotreating of a

Dieflifs& brodefd4Cck having the properties shown in Table

The catalysts were tested incgnLupEIEE Q&L%easctgg Eg/cohlré%c%grgtube contained 10 ml of
catalyst mixed with an equal amount of SiC particles and sandwiched between layers of SiC
particles. Before being tested the catalysts were presulfided via liquid phase presulfiding using
the feed described below which had been spiked with dimethyl disulfide to a total sulfur content
of 3.7 wt.%. The presulfided catalysts were then tested in the hydrotreating of a diesel

feedstock having the properties shown in Table 7:

Table 7
GAS OIL FEEDSTOCK
S (wt.%) 1.1969
N (ppmwt) 102
total aromatics (wt.%) 28.3
mono-aromatics (wt.%) 16.5
di-aromatics (wt.%) 11.0
tri+-aromatics (wt.%) 0.8
Simulated distillation ASTM-D 86
Inifial boiling point 178.4°C
5 vol.% 211°C
10 vol.% 224°C
30 vol.% 261°C
50 vol.% 283°C
70 vol.% 309°C
90 vol.% 348°C
Final boiling point 372°C

The catalysts were tested under the two conditions shown in Table 8:
Table 8
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N (pprmmt) 102 total aromatics (w.% 28.3
nmono-aromatics (w.% 16.5 di-aromatics wt.%11.0
tri+-aromatics w.% 0.8 Sinulated distillation ASTM D
86 Initial boiling point 178.4C 5 vol.% 211C 10

vol . k 224 30 vol % 2610C 50 vol.% 283C 70 vol. % 309C
90 Vol .% 348C Final boiling point 372C The catal ysts
were tested under the two conditions shown in Table 8:

Table 8 16 Presulfiding Condition 1 Condition 2
Tenperature (*C) 320 32C Drncc“ra {bar) A5 20

to 0i lratio NLLL 200 agd&resyiding, LCondition Londifign.2 | 50

Conpal FTRREWELL), ront 1 28—+ 2be o5 20 —
ext r ugaiessura O8o o of M8 (08 Jﬁ N 20

and 20 jlratio (NIY, 1200, o) IUI;JI Xagp? arith)
Adri EEYSVERL o) i e 3}1& ‘ 'J, g-pg 1y %

i o400—ntot—wat (suspensi on
A) and heated to 90C. 282.4 g of nickel
hydr oxycar bonate 2N CO3*3Ni (OH) 2*4 H20 (2.4 nol e of

Co%adaﬁvéa%x?gqﬁgﬁg%g’ﬁm Wé@m%‘iﬂ é}tru]iﬁﬁp m of water

11512alefMgR=PBamrie M%@Z R 200 556 fltﬂﬁ%%*?ﬂd?z"\@céﬂ& nagle W, ex.
Aldmfjw@rg?lug%d il 64Mf@%t@f(ﬁ&p@fsma39 an@ heateStosaneR 183 gBof nickel
atafeid Ao MRS e R RE o 1 e v
1600fm! ofl Gatboamisheéied ¢ 80°GHsyspansidn BloThe Aigtrl §ycérp*ypa pRpte uged in this
and_ltﬁg oﬁlgld?%tn\ggeg h§%ta' éTEEQSTt (%Ha;cg:a?ﬁd"%f'n@t@ Iq’gibs Slué;lelhél&ﬁ 8dvas added to
suspRTShtA 11 OePuta (2R e FRSKHBEN T 4aF ABTTARSY 2GRk 1Y &cperod of
16 héhr& Q@Uefnlgm)l di&ﬁ):ontfﬁh@SOhtrmgl@d the leha rof d&kema/athe suspension was
fi ltered Tq::'e Yqud was abovefbav% (%é)sed on the calculated weight of all metal components
having been converted to their oxides). The obtained filter cake was wet-mixed with 2.5 wt% of
a binder (based on the total weight of the catalyst composition). The water content of the
mixture was adjusted in order to obtain an extrudable mix, and the mixture was subsequently
extruded. The resulting solid was dried at 120°C for 16 hours (overnight) and calcined at 300 °C
for 1 hour. The catalyst was sulphided and tested using the procedure from Diesel test

(7

procedure 2.

Comparative Experiment 2 (C2: Ni1.5Mo0.5W0.5 R3 crushed)
The extrudates of catalyst of C1 were crushed and 40-60 mesh fraction was isolated by sieving.
The material was then sulphided as described in C1 and tested using the Diesel test procedure

3.

Comparative Experiment 3 (C1: Ni1.5Mo0.5W0.5 R3 extrudate)
The extrudates of catalyst of C1 were sulphided and tested using the procedure from Diesel

test procedures 1.
Example 1 (E1: Ni1.5Mo1 R2 extrudate)

282.4 g of ammonium heptamolybdate (NH,)sMo0;0,4*4H,0 (1.6 mole Mo, ex. Aldrich) were
dissolved in 6400 m! water, giving a solution with a pH of about 5.2 at room temperature. The
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a binder (based on the total weight of the catalyst
conposition). The water content of the m xture was
adjusted in order to obtain an extrudable m x, and the
m xture was subsequently extruded. The resulting
solid was dried at 120C for 16 hours (overnight) and
calcined at 300 C for 1 hour. The catal yst was

sul phi ded and tested using the procedure from Di ese
test procedure 2. Conparative Experinment 2 (C2:

Ni | . 5MbQ 5W0 5 f
o s S0h s o a5 R AR M) Bt aronse
2N.csphm‘(@d>zhw§1 @i mgle NiTee Aldricby werle swapended in R0 d evéter, and

this %ﬁ%?dg i 9? geét%)t%oﬁ’é‘ ugﬁe%gc:)q 3?’51" HaH sh%ﬁn@br?@ Wasa884d to solution

A im0l miBES) @Mh@reﬂst-musmog)wama'@mwﬁoe% faga period of 16 hours
wnth%ﬁt?f{%ﬁi stfindCFhe QiR vfdé'dbbutcksd% aTkk drtsiheidiltséakg wak @xtruded (with

10 pish-bigeD; i, TR, P30y IBh3E FebBR T, et vsing the
prodegpiedito lybdatast,jrhkwp&l\m7024*4l—|20 (1.6 nole My, ex.
Al drich) were dissolved in 6400 M water, giving a
solution with a pH of about 5.2 at roomtenperature
Exafifpde 2 {E2: Ni3Ne T Bhexteudatelbsequent |y heated to 90C

A cétﬁ@ét%dsgﬁep%}ed é’s%slé_rllzl%d %CBM@&@’(W&W&M% ar ooy @keept that only one
i

GroypisYiBn getal i q?&?fg@ﬁpt nyas, pB{)&f’eF cgtﬁ'\ll&ét Yas Spreéaagépdé Hé‘."@%% 4 g of

molyiitieniia aﬁ'lﬂ:ddé 01.00!¢ Mrs pon AlrichBand BAéE @ 1of piigkel bydrgxycarbonate

2N|(\963*3@ﬂg n)é tslﬁgsoS gll é’Ho@r\X&AT he! éﬂ \msnéﬂoﬁtSQB %‘Cbats&? on the calculated

nsi on n al ned
weighd of slimefal GEHRDBRS haVIRG besECRRTYAREE J3 ey PRAFS a he phigined fiter cake

was\’éxﬁ{&d/mh b ML bRGeryodridi @ akiea anesliftidedass desdtibetinsC1 and tested
extrud gaévvlth 10wt % bi nder), dried, calcined and

using the,Riegel ¢Psherogedl®s #hed in ClL and tested using the

procedure from Di esel test procedure 2. Exanple 2 (E2:
atal yst was prepared as

Exa&?s'%?l(?z Zﬂé ng*j(génvg%?rg ?ve Experiment 1 (C )
A cathlyst wasl pjepsred as@esaiipediBCrEPaTRtivedRpEHERR T ) 5351?9? gt only one
Grot@ p &8 ﬁJgiéﬁ Eorﬁmelﬁlrvﬁiéapﬁﬁbd%dﬁﬂatZl@prépﬂatﬂfn méasicdayﬂmdemuma smaller

ri oxi de .

scale B REPP M ERSBR DA 250 0. CbARbr s bl o, ex Arich
andnail. Eng)ucké’lthdr;oxdeacbomats 2NiR01* 3K 41HO@ - omole ). The yield was
aboﬁ%é: '% ?&s%q on‘@ﬁ%ggﬂula‘?éd Wi ht@%@he&@&@ﬁ’d’b‘ﬁ@ﬁ@ hBaNg Bééntt@ﬁsiéded to

oxi d he obt ai filt

theipgridas ThaeeaiTaRolh vancHRGASPRGPY 16 RTLigvepE, PREEAGIIeg ot 300
oC ok rhhurd ¢He obtafles Hatéﬁﬁldwégbéﬁétlz&ﬂ (thé eeitetstwera siustied ard 40-60 mesh

frac?@') was |s<t>lgtséé b rsg\(/:igg e matenE?(\%g)thgn g’ul;(hlfd%d a@'d%g@&)e@ B"@Ieénd tested

using the Diesel test procedure 3.

Exampile 4 (E4: Ni3Mo1 powder R3)

A catalyst was prepared as described in Comparative Experiment 1 (C1), except that only one
Group VIB metal component was applied and that the preparation was carried out at a smaller
scale: a catalyst was prepared using 28.8 g of molybdenum trioxide (0.2 mole Mo, ex. Aldrich)
and 70.6 g of nickel hydroxycarbonate 2NiCOs*3Ni(OH),"4 H,O (0.6 mole Ni). The yield was
about 98 %, based on the calculated weight of all metal components having been converted to
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A catal yst was prepared as described in Conparative
Experinent 1 (), except that only one Goup VIB

nmet al conmponent was applied and that the preparation
was carried out at a smaller scale: a catalyst was
prepared using 28.8 g of nolybdenumtrioxide (0.2 nole
Mo, ex. Aldrich) and 47.1 g of nickel

hydr oxycar bonate 2Ni CC8*3N (OH) 2*4 H20 (0.4 nole N ).
The yield was about 98 % based on the cal cul at ed

ht_of al | C .
theig caadge§ h'g]erre%lang ég]l m&le éﬂ?ﬁ"ﬁ éoral§| qo rsala\?e?raﬁp%[%r ctaﬁ:%ed at 300
°C f&rZ{)Ei‘olfroThel@atéimﬂ mateoaiavasipghetizedink pelietsiwesel cashegioand 48-60 mesh

fractbogl was L iDLy b TQ&M&E t!'gé ﬂﬁ%ﬂ%ﬁ\(ra%rthéﬂ sulMiricd 85 LBIcHBESin O1NRd tested

t'S wer mesh fraction was
uslngﬁm@lewt%ypfgq‘ﬁé'wen’g The material was then sul phided
as described in O and tested using the Diesel test
procedure 3. Exanple 4 (E4: N 3Mbl powder R3) A
Exaﬂ‘fi’!%l$§%5tcﬂé§°b%€5§?'e%ls)as descri bed in Conparative
A cEMRES WaBNprefaréClahd testedpds tibsatiberhiing ESnexcedt dbag lostBad of nickel

rvoigRE SRR P Gt G 'ﬁ?&b%‘?n%ﬁ% ik e £08 CB1 FRgLas O

prepared usi ng 28 8 of nol ybdenumtrioxide (0.2 nole

{E ﬂg 'g\}p'gidg*}Ggof ni ckel
car onate I CO3*3Ni 2*4 H20 8 E glh)f i one
Acamnstwaémeapmg asgleseribeddn @ema%r & ExRefme dd &Ueé‘feé’ at only o
GroM\?'\ﬂBt m@fal Q:an&f&nwwé‘soa'pﬂﬁem‘as citalystngaéawpamwemg e280.4 g of

Th
oSBT SO Eh, s QL (RS, P 2Pl & ot Hdl hffofbarbanae
2Ni€CO4*3Ni(Oit)d. HOh . @mom N@dTheayieldiveds abaut %% é}aﬁ%ar\ t'@%@a'culated

we:gﬁ\?l f { %gt\ﬁﬁéo‘?nspgﬁéiﬁg ﬁ&nﬁ}%eﬁ@bﬁ&ért@&@thefr bRi8éd. TRe VBRined filter cake

I evin e materi sul phi.d
wasa@ugsh (YR MOGCHTGARY BG: G e Betf g, n 1 and
test&d @SRFiME Biclel téet progkeurd 1( E5: Co2Mbl powder R3) A

catal yst was prepared and tested as described in E3,

except that instead of nickel hydroxycarbonat e(w& 4
Therfoll widNi 3t elflsedximury dTWKH/ wiep oresered for 1l fsprapies pndyyas found to be

beldhS 29 - |r} g?(gfrﬁg{p?eggﬁtgﬁis Phd r&a\Med inR3bRXd Enttlathay) thé\ catalystl acsdrding to
e i v

the (l(gye)n?orb)agglﬁyest NeRy );e%%z@l n@rog%@al@(% n@\{;{;&) L‘g&%m& activity,

espii@dlly ftiehi expressedcpdralnjtsieigidSs highpanpdredstorite RA. art gimgtallic bulk

cndf TV o4 ol BBl oo s b g0 oo

comgaed(1e. ﬂ’-le isnetaliig bulk 'Fﬁ@')';? ef trevpaier aBofleads thg ag H‘cfﬁﬁses‘ -with

incrbd¥haC réupl MMIECmetaeiiglel. Af carl(rjmbarrseﬁ adf eammnent antha2i stpws that
OXl1 des

W RO T e e
hydexdksiilphadsation activityisirelativelysovded aceepiab e fﬁh@uﬂaﬁ@alﬁt%f%ng to the
it ) dod Wydiddegiliphurisati
quﬁﬁ:{u?g réﬂa%u&j?%m@ﬁ&sﬁfﬁ%%ﬁ%ﬁ{ag%@?m EQIefyUge oianlpyd e p(ii urisation
catalyst TFheungh hysirgsienitrogenation activity and ultra low residual n rogen Ieves allow a

hydrodesulphurisation catalyst to achieve much lower residual sulphur levels.
Comparative experiment C4 (Ni1W0.5Mo0.5 R3)

188 g of nickel hydroxycarbonate 2NiCOs*3Ni(OH).*4 H.O (1.6 mole of Ni) were suspended in
8000 ml of water and the resulting slurry was heated to 60°C. Subsequently 115.2 of MoO; (0.8
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below 2.5 in all exanples El to E6. The results in
Table 9 show that the catal yst according to the
i nvention achieves very |ow residual nitrogen |evels.
Hydr odeni trogenation activity, especially when
expressed per unit weight is high conpared to the
prior art trinetallic bulk catalyst. Even when
conpared on the basis of volune activity, the activity
is still good conpared to the trimetallic bulk
catalyst of the prior art. Cearl the activi
molé Mo} ead 28D gt tungstiaacidd &Ry §8ongle %l"fefﬂ@i‘%ﬁd ?’Q\}é‘? resylting slurry

(rjt'oséﬁfb ahd ﬁpi}ﬂélﬁéd)at ihaﬁféﬂwp?raﬁj?@\tt]ﬁ d period of about 24 hours with
conﬁl%aﬁilggtg&lq reto g gaq Iﬁ? tl{q§|r ﬁ%u fsggﬁenﬂ ggg il &> Sthle obtaftled fiter cake
washyéirnﬂﬁba&mhpimryesata bindea¢based oy thestotabiveight\of the qatalysheamposition).

{}grp gelq? of t-glé]em ?H eka @L usey‘@ﬁ&é}rtg'oﬁ%ﬂ £h BRtRudable mix, and the

for use |
mlxmcamnaa eansﬁquemw he@ud@! yT@oIﬁﬁU‘H@ébI pelidewad Hﬂ?fp gt 429°Gnfor 16 hours

(oveqfa R %54 caldingy & 31::@ @?F P4R0N. ltm@@mafate@rwaetmhwamo mesh

ow resi dua ro ev
achgraLBSBIeBI TRg: OfF EREIPY A e s EHlahd tspef eing the Diess
testh durelDasul phur 1 evels. Conparative experinment C4

Ni | WO. 5Mb0. 5 R3) 188 g of nickel hydroxycarbonate

2Ni CCa' 3Ni (OH)2' 4 H20 (1.6 nole of N) were suspended

ComparaB@Oéxpetiment Gat er and the resulting slurry was
The ﬁ‘\?t‘ngf/gga&nﬁ&funoo heRAveNiNe 2864073858 whb GEwdrlQadS 12.8% ADM (0.075

f ot t d H2
e B0 ol Bt o U 29 A s
autétiile "Thd temiparitura twadshatsed eorpe P@tunder pressuge. Fﬁ@ﬁﬁ g@@myfonia (25 wt.%
soltglpr%[\ﬁssdll{;{éﬁgwtﬁ st H 6 %1’ %8%@3%2@ a@Qﬁspeitseﬁ fethBRGiution. The

t'he pensi tered dded
autadbivaiWESCoPERAd: Erere uRe no oSSR OHTREESHR A0 10 WP% Yyrwas

to i Ril&Ere (P@E SttoRve. NetadtcdlaveViiag bibsef ariditeateditalB9 SC and kept at 80

°c @a?&%ﬁ%&éqoﬁ %Pﬁt@aaﬁ)‘”ﬁso{’%%%g Z Qrtg )x\?afs ngrgnqntﬁcéﬁt%rvgxg\‘%%rﬁ) and the
sohﬁé xiets Gecovsed b Sprayedrying wnder gefwifionsTisesurieg (hati thy solidsi were not
exp&eﬁd @ te rggerf%rgﬁégér féUo %Qﬁztleél rtém_rpe('élt\lr‘érd'ﬁ &t lekce28A 80 °C). Due to the

our

e ext o
aprraion el serAYdTDIGHEKEh of 1P FESRARIONSEOUL BE é?@émﬁ'y*’ corresponds to
the (tAMIIAE) Mo&ﬁérﬁbf admm:%u\km S0lopati. % ediOaard 26Emdbe SiO2. The

usi ng the
ot A e PN B9 ALt o
sieviff) 416 #2B518I wasthee nelciked at :m °¢ fgr nomar( ‘@h@mstenw.a@ tm sulphided

an@gg{iﬁs@gge@&%ﬁe&%&g&g@e Ni) were mixed and added

225 aut ocl ave. The tenperature
was rai sed to 80 C under pressure. 5.65 g amonia (25

TheVKREP di@btivhi palkmvéishel ispray eitiedvicopditiod of cbmmrawea@cpgnment C5is

Si di
shog%ﬁltqg hgg@éz ﬁ% ngeslqg\lgé &%rlg’c‘ﬁ%fh éhglgsreﬁ y«# fravin tq-EhiWHM below 2.5,
whiol idjgates that the camgosition is XRDcameyphpaup yas\,@goiﬁqic}@ the gatalysts-according

to tﬁ]aﬁv%t?on' fA %51%9 ZW&% g?@tg{nggbﬂlc%ﬁa &t &\bempa@wé a&ﬁﬂbleatnd and the

catalyst @ereding iostbe (ﬂb’éﬂt&ﬂ‘ c(ftqw%tpgje re ahrgqrb ﬁ'P? cgrg%?nsbn Ip@le XRD's in
Figieerf, 2 f3 9 d16ary 3R6ws the differences as described above of the prior art amorphous

NiMo catalyst, the prior art trimetallic catalyst and the catalyst according to the invention. The
activity test results also show that the catalyst according to the invention has a significantly
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solids were recovered by spray drying under conditions
assuring that the solids were not exposed to
t enperatures above 300 C (actual tenperature did not
exceed 180 C). Due to the application of
spray-drying, the yield of the preparation should be
100% This corresponds to the (cal cul ated)
conmposition of 48.4 wt.% Mb03, 30.9 wt.% Ni O and 20.7
wt.% Si02. The resulting solid was pelleted, the
pell ets were crushed and 40-60 nmesh fraction S
highet deaitreagnatipn agtiuityi ARd ariower gsidual pitrggen cqniegnt CHH the, gmorphous
cata%taggm&rﬁmelarhﬂau The material was then sul phided
and tested using the Diesel test procedure D4. The XRD
diffraction pattern of the spray dried conposition of
rediPReaixpedmentes i nent C5 is shown in Figure 1. The

X RENB3)2.6H20
Tk st st
(00, iy tri5nLs Al 0 sl i vre s BB o't room
tem?é‘flgtgnée? 'aDPﬁngCﬁé%tvﬁﬁ‘% 800 25 5YHNOB wak @dder. Rleansol@ion} aying a pH of

t t
2.5 maappgnegciqig g Ia@éan?aé %%R(g wgggréﬁ?r:s%n g.{bﬁghfo d @gﬁe& 80 oC.
TheSd'li&ﬂ\ﬁéusp'Ehﬁomwwaddeddn theef metabsolions7 wtte Nﬂ4@rﬂ$ was) added é}g&/ly until

pH gﬁd e%r‘lé c:é‘ Y5 obdlffs. ol ftefr %h@tﬂcﬁ? nﬁﬁltéiea?féi‘ 'tl'kéegddﬁth& gilfca to the

PR e Cart a% a sg‘\e | or ﬁa &I loss in
metalsusmgm, the@umnapw@s aitﬁieq Hie fleroale pas, tpdhg MR
the fi ﬂf}&gntthtb QF‘mp%‘ﬁ@n oaﬁwblrasmﬂtﬁgts?wd wasSHILE Wis% M8, sao\wtf/hmo and 36.8
he cata acc in 0 oRV,
wt.% iR%f The plyng E% h‘fv@% ded dB fgpt1§91'3u£a(%v&nlght) Thedobtaxned

25 genAT i On cact vt y
mat8ridl oV pelleteti dthal peuetsrwgemrcsmﬂeand 40-6th mepl feagnnp s, dsolated by
cat E §orFhouEOTHR @hatérial Was then sulphided
S'e"&? ?Lgﬁgteﬁgl&gqﬁé{@glélwodﬁgggzr|%red c? n Exanple 6 in WO
andzanmeB@Dm@tq%mFR%e D474 g Ni (NO3)2.6H20 (0.6
nole Ni) and 102 5 g ADM (0.6 nole Mb) were dissol ved

0 00 ' t idn8, which
ThesRRE atgactin getaqEs HRCHieg FEF Shle 8 ock o aR oitR el
indipdtesothat the mmpomgn @U@lklmam%hwsg Si pemat 2200 was

di spersed in 300 g H20 and heated to 80 OC. The
silica suspension was added to the netal solution. 7
wt % NHAOH was added slowy until pH 6.8 when

preci pitation occurs. After about 30 minutes after the
addition of silica to the netals solution, the
suspension was filtered. The filter cake was washed.
Due to the Mo loss in the filtrate, the conposition
of the resulting solid was 31.2 wt.% M3, 32.0 mt. %
Ni O and 36.8 w.% Si Q2. The resulting solid was dried
at 120C for 16 hours (overnight). The obtai ned
material was pelleted, the pellets were crushed and
40-50 nesh fraction was isolated by sieving. The
material was then calcined at 300 C for 1 hour. The
material was then sul phided and tested using the

Di esel test procedure D4. The XRD diffraction pattern
of the dried solid shows the | ack of any sharp
reflections, which
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UUU 22 CLAIMS 1. A bulk catalyst conprising at

Ezzﬁ 60 w % net al 6xi dic particles conprising one or
oup VIl netals and nol ybdenum the bul k
catal yst conprising less than 10 nole % of any ot her

fr oupaAMbFik"ELtBlyst comprising at least 60 wt% metal oxidic particles
comprising one or more Group VIl metals and molybdenum, the bulk
catalyst comprising less than 10 mole % of any other Group VIB metal
(relative to the total amount of Group VIB metals) and a Group V metal in an
amount Ieés than 10 mole % (relative to the total of the Group VIB metals),
which bulk catalyst has been calcined at a temperature below a temperature
where the hexagonal metastable crystal structure changes to an inactive
crystalline structure, and which bulk catalyst has a metastable hexagonal
phase characterized by an X-ray diffraction pattern having reflections at 33-

35 and 58-61°20.

2. The bulk catalyst according to claim 1, wherein the Group Vil to

Group VIB metal molar ratio is above 1.5.

3. The bulk catalyst according to claim 1, wherein the Group VIl to
Group VIB metal mole ratio is between 2.5 and 5.

4, The bulk catalyst according to claim 1, wherein the main reflections
have a full width at half maximum (FWHM) of less than 2.5.

5. The bulk catalyst according to claim 1, wherein the Group V metal is
niobium.
6. The bulk catalyst according to claim 1, wherein the metal oxidic

particles substantially comprise only one group VIl metal.

7. A process for the manufacture of the bulk catalyst according to claim

1, comprising:
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(relative to the total amobunt of G oup VIB netal s) and
a Goup V netal in an anount less than 10 nole %
(relative to the total of the Goup VIB netals),

whi ch bul k catal yst has been calcined at a tenperature
bel ow a tenperature where the hexagonal netastable
crystal structure changes to an inactive crystalline
structure, and which bul k catal yst has a netastable
hexagonal phase characterized by an X-ray diffraction
pattern having reflections at 33- 35 and 58-61 20. 2.

e ot CBERHRb A ePe o O, B b ore s
1.5. 3. Thﬁe@l'd‘orﬁ@é@id@bo@%ﬁ@h@'é& 'of rabrRd G‘réup Vil metals
wherein the Goup VI VIB netal nole ratio

i s betweerd™ 8 seePrel rmatalmmnbwnd campriging enotybdenyg, and

to claim

wdth st P kPR R) 2 o LS R VBT (e to
bul k cat al thetiort apiclint @f Groap MIBietald) casd/or br@roﬁpqw metal
V netal is niobium 6. The bul k catalyst according t

claim 1, viR&eARnaURé legs tanold male pdrélptiyedo the total of the
subst anti ad;,lo\ﬁﬁc\?@)m? )l?nl y one group VIII netal. 7. A

process for e manu ure of the bul k catal yst
accor(fij ng reactingithe f;tst aadpse}cn’rfﬂQ metdl Gofppunds patr elegated
a reaction mxture of a protic, liquid, e or
first net %’F‘PEEFH&HYJLGF%&';Q 5f|r#ggeqi/g>raﬁe g)%ﬁﬁ' metal
VI netal Fg(sﬁi, W I
nol ybdenum com dlge's%gﬁétiﬁ%rw%ﬁrﬁ) e % ggéigg}ﬁ;@gg é dlﬁlng the
G oup VI Bemtiteategatiohdoiferm the mietad dxmapastmmt of

ou | tals and/or, a &
g8, Mookl Gibet it Stafes st s Bisharatich, famaige ot 2
térhﬁeré&v%uﬁeM{/\Ba nl%h"r’dé?hturé 'Wﬁeréelﬂét héagdmal imétastadid crystal
second conpounds at el evated tenperature

stmeﬁtmyhames toran ingedivercrysigllivesdietwsl | d net al
conpounds renmain at | east partly in the soli d state

durl the entire formt C

8onr 1 1 P OosF ATl 1 GRim 2 el {1 et Mgt smbound
aﬁélrthégsédoﬁdpfr@t&r@émpﬁuﬁ&'fém &t l8ast partly in the solid state
during the entire reaction.

9. The process according to claim 8, wherein the first metal compound is
a metal hydroxy carbonate or carbonate and the second metal compound is

a metal oxide or acid.

10. The process according to claim 9, wherein the first compound is a
nickel carbonate or hydroxy-carbonate having a surface area of at least 150

m?/g.

11. A process for the manufacture of the bulk catalyst according to claim

1, comprising:
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tenperature bel ow a tenperature where the hexagona
nmet astabl e crystal structure changes to an inactive
crystalline structure. 8. The process according to
claim7 wherein the first nmetal conpound and the
second netal conpound remain at |east partly in the
solid state during the entire reaction. 9. The
process according to claim8, wherein the first netal
conmpound is a netal hydroxy carbonate or carbonate
and the second metal compound is a netal oxide or

aci d. ocess, accor n to claim?9 er.el n :
the ff g’&ﬂ%&mé S0l ‘°“n|<3 AN Ao fB’FiAhSm“b'e metal
hydr oxy- Caé&ﬂﬁ@hﬁd?%\ﬁhﬁﬁlsﬁgséﬁﬁQﬁ%éfeﬁ‘@r%p Qilll'rﬁéfais and a

150 n2/g. 11 process for the manufacture of
bul k cat al movuts@ublm@etaj cohmqtmd]gommmmg moiypdamm) and

(i) formn ion, O ne..or first s

reral " conisaiien dBBPIA EGHE s timeidihaiattprou vis
netal s andmétal§ @ﬁﬂlbrsé”@r@u? V%étaIQRWléﬁﬁommﬁés E’thé\lﬁl 10
nmol ybdenum an | ess mole % (relative to the

t ot al armu'iﬁp l&o elative to the todalaf fhe angmma netalsdy v

met aI eq (relat 0

the t4% aI ]a@{ﬂlfé @‘gf"z V?W%Q'IQSQ%U f/%t ""Z‘gctéeﬁéna metal
and/ or pr esgmpéwidsp foha the hedtaloxidis pesticleset al

co ounds to formthe netal oxidjc particles, wherein

ey the butkargialyst inall staggguring, ﬂ?] @rﬁaﬂ?%raBP@ Ffﬁfrﬁ'rﬁ) At a
téﬁig%'ﬁélﬁré‘tbe w taef@ﬁ{)%‘a‘thr% \Qﬁét% He h@%ﬁ%ﬂ YhEtablpiéE cpystal

exagonal netas crysta ure changes t
snucturechianges ty ahahadtive gystallineséructi®e. The process
according to claim?7, wherein the protic quuidis

wat er._. and the reaction is done dr ot

TonditheoREPCEES AGCOEIING dA C'@'E’T‘ZGW% tg@oﬂr@t'gﬂ\gu'd is water
ak?lﬂ' 1th89 ré SR Ak Uidong! if hﬁ}@romﬁ{ﬁwél' gk tlogxé ath§ r deactlon
rst an

ocess according to cl reint
tsraperajumoabad/e ﬂnettm:lmg)tqnmmdwranétﬁer protitrigoidhi t r ogen
atons and wherein the protic liquid separated from

t he acted netal idic partjcles jn st iii) is .
1Be- 158 RIOCesTACE0N Oﬁ"qom ohairg 9f, MRrewothe: st and segopg solid
metal compounds are free from nitrogen atoms and wherein the protic liquid
separated from the reacted metal oxidic particles in step iii) is re-used at

least in part to form the slurry in step i).

14.  The process according to claim 7 further comprising one or more of

the following process steps:

(i) separating the metal oxidic particles from the reaction
mixture,

(iv) compositing the metal oxidic particles with 0 to 40 wt% of
one or more materials selected from the group of binder

materials, conventional hydroprocessing catalysts, acidic
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14. The process according to claim7 further
conprising one or nore of +the follow ng process
steps: (iii) separating the netal oxidic particles
fromthe reaction mxture, (iv) conpositing the netal
oxidic particles wwth 0 to 40 wt% of one or nore
materials selected fromthe group of binder

mat eri al s, conventional hydroprocessing catal ysts,
acidic 25 0 pronoters and cracki ng conpounds before,
during or after the conbining and/or reacting of the

met al conpounds, (Vv) spray-dryin flash) .dryin
m I ling, kneaﬂfpﬂﬁ’,(te'é ?fﬂ 9?/‘5\’1"%5036%@0%"&!“}9%0#6\7@?' HP&'E‘Q@ after
or conbi nati QA§ cbRfHifiRG arldYorreabiY HGthe (Hétal cpbiAds,
and/or thermally treating at a temperature below a
t enper at(vy e \slpeayedryla%,sdﬂasbhdltymgla nulling kme¢adieg, slurry-mixing,
structure ocgurs n Viii) s idi na. . A
process for %PBWg@é@@‘gnar Za?mﬁ"ﬁ;}?aﬁ%@%%éﬁ f eedst ock
conpr i siéwg sighBping, and nitrogen containi ng organic

r

conpounds_conprising the step of contacting the
hydr ocal¥bn agtayedlonthermatly teeatingyat adenipesatye below a

26 o temperature where transition to a crystalline structure
occurs, and
(viii) sulphiding.

15. A process for hydroprocessing of a hydrocarbon feedstock

comprising sulphur and nitrogen containing organic compounds comprising
the step of contacting the hydrocarbon feedstock with the catalyst of claim 1.
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