W0D.98/ 34428 PCT/ EP98/ 00722

EX- SI TU PRESULPH DED HYDROCARBON CONVERSI ON CATALYSTS Thi s

i nvent | g sedadges to a process for preparing ex- si pararbfvureed
hydr ocar bon conversion catal ysts, catal yst conpositions resulting
t her ef rom ‘and ‘t hei r use I n hydrocarbon conversi on processes 5
Many hydrocar bon conversion catal ysts, such as hydr ot reat i ng,
hydrocracki ng and tail-gas treating - 1 - catalysts, are pyrophoric in
their sul phided state. In the past, this pyrophoricity has been an
obst acl e whi ch prevented the storage of such catalysts in a

sul phi ded 10 state prior to their use in-the respective hydr ocar bon
conver si on operations ' ir rophari c nature t hey can
react exot herb¥c3tty Wgﬁgggéggﬁbwhgﬁkocg&’?’(’% Wgﬁf HIAEYSEDher e, t

the extent that a fire hazard can result. The exothern1c reactlon
occurs 15 bet ween_ t he net al hi des and t he oxygen, and even if

does not occur t%h%ﬁel%i?%ﬁf°6fregégﬁﬁn§°aafPF@cﬁéfa T Preparing occurs

at least to ¢{pesexheshlphiqadshpdrbl@rbon convedIcH |éHtaQ1f.y§'@3<J ous furmes,
I ncl udi ng sul phur di oxi de It i.s knowmn to rotect such, catal ysts

agai nst att a@kkadpst °°mB9sk§éBPﬁgﬁﬁ%&%nkm@bﬁhﬁ % 371d | FReIT gase or

coating in h{88Br¥krbBnOtbnaae skeePigibddyyad .n cl osed drums.
However, such nethods are not onIy unw el dy, but _t hey do not afford

prot e2tion when MABYcRYIFpSRELEPe CREVRFSion Cat%%%ﬁﬁﬁ%ﬁ?%&hf?%n1storage

drums into h}){gBQBEQEQ%ihBQ B9drocrdc@aGidlshd tail-gas tréabygotreating

catal yst ma defined as any catal yst conposition which may be
enpl oyed to @agaﬂy§§s, are pyrophoric in their sulphided state. In

the past, this pyrophoricity has been an obstacle which

prevented the storage of such catalysts in a sulphided
10 state prior to their use in the respective hydrocarbon
conversion operations. Because of their pyrophoric
"nature, they can react exothermically with oxygen when
exposed to the atmosphere, to the extent that a fire
hazard can result. The exothermic reaction occurs
15 " between the metal sulphides and the oxygen, and even if
does not occur to the extent of creating a fire hazard,
it occurs at least to the extent of causing the
generation of noxious fumes, including sulphur dioxide.
It is known to protect such catalysts against attacks
20 by keeping them under blankets of inert gas or coating
| them with oil and keeping them in closed drums.
However, such methods are not only unwieldy, but they
do not afford protection when the catalysts are being
transferred from storage drums into hydroprocessing
25 reactors.

A hydrotreating catalyst may be defined as any
catalyst composition which may be employed to catalyze
the hydrogenation of hydrocarbon feedstocks, and most
particularly to hydrogenate particular components of



t he hydrogenati on of hydrocarbon feedstocks, and nost particularly
to hydrogenate particul ar conponents of

- 2- . the feedstock, such as sul phur-, nitrogen- and netals- °

cont ai ni NYOPBFG4T28- conpounds and unsaturates. A hydro- PCT(RPI8/R0722)
catal yst may be defined as any catal yst- 2 - conposi tion which may be
enpl oyed to crack large and 5 conpl ex petrol eum derived nolecules to
attdin smallekhe feeddBBAEU AFcHidd é&fpm%m,omﬂﬁﬁgdéfﬂ'éﬁ&%é%afygrOge“
to the nolecules. A tail gas catal yst may be detined as any

catal yst comp&EENGHRIH HIARP IR @R unsaturatesi y& chydeo-
conversi on of él%&ﬂ{iwscﬁéiy’fd]tmagﬁ%elchefineéta@% toad £hgsdar nf ul

products, and nost particularly to convert oxides of sul phur to
hydr ogen sul plfioRPhitepn which nay e snpirxsddamradadiaygecdndrted to

el ementsal comp IS4 Wroﬁdﬁ%@@ﬁv&@txﬁéyﬁuﬁ % ﬂ.eééir}g A1

catal yst conposition that contains a netal _ uced state such
as an ol ef i n MedresyelRs it dihg yeencomitant Riditimn € hydrogenchdl y

reduced with Q:h}fee%ié&]?@@.nt tail %ass% st %a{fi?_?é;};{lgfi#é(&”é)gen or

formc acid. The metal s on these reduced C S may be fully
r educed anyregialyst | gompeRicibn 2thich may beCamplayedonpositi ons for

hydrogenati on GALAI YAl Sthe conye Al forf @t HIALAN SEYRIGL. Algs comrercially
. ypically, the active phase of the cafaly i s based on
at | ed$x one mdirgamsd e olgss/IharmfuB prodicts B and st partiocilahky
et one. of enshie 2o Got cd 11 om S SO 60 izoosn RBHENS RINE
Cu, M, W Ti caqgbe recoveygd oandureagiply teshustizd ytonekesempalt such as
oL L) Sy o AL 808 ST DU o ineq AEHREL, O 2 V1S
catalyst composition that contains a metal in the
15 reduced state such as an olefin hydrogenation catalyst.
Such metals are typically reduced with a reducing agent
such as, for example, hydrogen or formic acid. The
metals on these reduced catalysts may be fully reduced
or partially reduced.
20 ) Catalyst compositions for hydrogenation catalysts
are well known and several are commercially available.
Typically, the active phase of the catalyst is based on
at least one metal of group VIII, VIB, IVB, IIB or IB
of the periodic table. In general, the hydrogenation
25 catalysts contain at least one element selected from
Pt, Pd, Ru, Ir, Rh, Os, Fe, Co, Ni, Cu, Mo, W, Ti, Hg,
Ag or Au supported usually on a support such as
alumina, silica, silica-alumina and carbon. Such
reduced catalysts can be classified as spontaneously
30 combustible substances.
- Catalyst compositions for hydrotreating and/or
hydrocracking or tail gas treating are well known and

several are commercially available. Metal oxide



Cat al yst conpositions for hydrotreating and/ or hydr ocr acki ng or
tail gas treating are well known and several are commercially

avai | ab \%ﬁ@&g& oxi de VEI!n_m’bgi:z

cat al yst's come within this definiti,on include PCT.

cobal t - nol ybdenum ni ckel -tungst en, and r?l ckel - nol ybdenum support ed
usually on alumna, silica and silica-al um na, |nclud|ng zeolite,

carriers. Al SREELYSts yhichi came| vishinethl Sedstdn tdam ingludm y be
enpl oyed for ¢4see A6 PPE&ERUKY ﬁQ&RéiLtuﬁaTs%bYﬁt %nd nicke&lant ai ning at

| east one el enent selected fromV, Cr, Co,. N, Cu, Zn, M,
W Rh, Ru, Ofwol}ybdegumpgupported pguaily ea, aéh‘mlgl?' Biilnp ‘Iaé\¢1ave been
di scl osed as 41 ; ca-guiheRhe Raalha%a ReORQLRS- carriers. o Taxi mum

ef fecti veness the metal oxide cat al yst are converted at' least in

part t® netalothephFaensithen metal eﬁ@mﬁlntoﬁa&é\ldﬁtt@ yay kean be -sul phi ded
in the reactcgm% o%ed £8¥ EHEE@Cbu§P0%|%Vat éﬁtﬂég%%i§§t§ydrogen 15

sul phi de or ur-containi ng ol st/ock I n-situ")
However, it |%Ofa@%ah%ageéﬁslﬁésﬂ‘-h@nﬁfs@rleﬂ@nl*}e selected sipn ied Gk i fi”

sul phi ded catﬂ}l%sgé' bo- Nlrrep:gl gﬁl dﬁo, W'smﬁ ne I)ﬁests ﬂ(ﬂ £, ppe netal

oxi des have beeh converfed 20 t'd met'al can be 1 oaded
into a reactokg, Au, Cdanénbr5bghBlupnﬁbTEe@@ManQﬁﬂuﬂlSQﬁﬂS@dt&@ut

addi ti@nal prgﬁfégb?ge?érb@bggeng E)gse'ghese catal ysts | provi de an
o the

econom ¢ adv age pl ant tor and avoid many of the
hazards such as fFarmmbkiup &:ﬁde2:51venets@x¢¢net yetali cixide qEtatysiper at or

encounters wWghs convertddl ¢ HUdy WA M e md U Sh L AL 025

pol ysul phi des and mer capt ans 6 su
Several nmet hodstal pkédel phtelyists rmtralbeomd@femed ircdthe yseactore. ,

converting atbbeéghtaﬂEta%feﬁg%a@%%mtemperatures with hydrogen

15 sulphide or a sulphur-containing o0il or feed stock
("in-situ").

However, it is advantageous to the user to be
suppiied with sulphided catalysts, i.e., metal oxide
catalysts wherein the metal oxides have been converted

20 . to metal sulphides, which can be loaded into a reactor
and brought up to reaction conditions without
additional process steps being needed. These catalysts
provide an economic advantage to the plant operator and
avoid many of the hazards such as flammability and

25 toxicity, which the plant operator encounters when
.using hydrogen sulphide, liquid sulphides,
polysulphides and/or mercaptans to sulphide the
catalysts.

Several methods of presulphurizing metal oxide.

30 catalysts, i.e., converting at least part of the metal
oxides to metal sulphides, are known. Hydrotreating
catalysts have been presulphurized by incorporating

sulphur compounds into a porous catalyst prior to



oxides to netal sul phides, are known. Hydrotreating cat al ysts have
been presul phurized by incorporating sul phur conpounds into a
porous catalyst prior to . - 4- -
hydr ot r e3X0 9&B4281ydr ocar bon feedst ock. For exanpl e, PC/EPos/ddas2e Nt
Speci fication No. 4,530,917 discloses & 4 - met hod of presul phurizing a
hydrotreating catal yst wth : organi ¢ pol ysul phides. U S. Patent

Speci fi cati onhy@lrotrddirk Ja7iu3ﬂd?:%éhx§§dr95€§e&s€%ﬂ10d #r RLE i JPQU“ zing a
catal yst by treatl ng the cat alyst with el enental Hydr ogen

is then used &Sz Pgfdrftigarion No. %o?%rgtl"t mwmaa sul phur
to hydrogen SHJeIQ'Px'déiedﬁW 1phiuii
presu p tﬁc‘lé!l.nguashfd’ﬁc?{ﬁ yst WI)?# N]C,’Je%nt Al

4,089, 930 di scloses 10 retreatnent of a ca
sul phur °rgaﬁ11t°né"°t9fyé§’é1ﬁb‘- s hlirbgdiatants, SmmcaEpmnf i cation

No. 4,843, 547 g s, a9 13 d % r dHUY drotreating
cat al yst by sublim el ementlg}ﬁd% psﬁ £ It ﬁgceaﬁ%leptb%rrlézsl The

catal yst then qaéathyr% e tpRating sﬁh%tﬂﬂtiﬂasﬂ y@tthnexlemmtta)l a terrper ature
above the . 10MRIA] of 5 Qﬁf"

The catal yst |s§1 g(i:‘iﬁ va?g{d Wi t? hydf%%% én({]eétrg]n:% ona &%g age% patent
speci fi cat i on CREVeRs93/he edemfintd lostslphur to hyrbtdgmh ofulpheisde phwri zing a
catal yst wherg; Q]enqup] =A0% r ppr ous
catalyst and at th T Séégr%em%adslu riserl(?qo(tjen Uaéffgeéa@ ‘gjg&t %5t al yst
with a0 th|e| qme@r@aémemtc afy i ozatraddlgret with elemen’ddnl/vesm’rphtiflese

ex-situ presul;physi SRR t b rted.to the user or
pl ant oper at orpl Lthezgﬂ e\'?t]fép*‘o%‘t eomnrr(L)‘l‘? Shfﬁﬂ}ﬁ{& p§ Wt hhuri zed
catal ysts areNd.adsi¥ilad4s mmwlmﬁmm |;h+esu1phurlzfrt¢)55 ances

whi ch f h I A | L f t I
pylrgphg; ?c ELE‘ ?gﬁggg%o%rlﬂggﬁ%&l%é%fh&ﬁ%%%ﬁ%&ﬁ%ﬁ%fﬂ 1’8‘5%3% have

the sanme basi ¢nto the pores of the catalyst then heating the

15 sulphur-catalyst mixture to a temperature above the
melting point of sulphur in the presence of hydrogen.
The catalyst is activated with hydrogen. International
(PCT) patent specification No. W093/02793 discloses a
method of presulphurizing a catalyst where elemental

20 - sulphur is incorporated in a porous catalyst and at the
same time or subsequently treating the catalyst with a
liquid olefinic hydrocarbon.

However, these ex-situ presulphurized catalysts

must be transported to the user or plant operator. In

25 transportation or shipping, these presulphurized
catalysts are classified as spontaneously combustible
substances which are further classified into two sub-
groups of material, pyrophoric substances or self-
heating substances. Both groups have the same basic

30 properties of self-heating which may lead to
spontaneous combustion, but differ in the degree of
spontaneous combustion. Pyrophoric substances ignite,

even in small quantities, within five minutes of coming



30 properties of self-heating which may lead to spont aneous

conbustion, but differ in the degree of spont aneous conbusti on

Pyr ophor i éﬁggg%ﬁnces ignite, even in small quantitf@@@?ﬂﬁh&hn five
m nut es ol conm ng -5

Into contact with air whereas self-heat i‘ng? subst ances ignite in air
only when in large quantities and after | ong periods of tine. US

Patent SpecifitaEpofgntact wikhsaiz wherees sed f4heatirgs suhstpsiced hers.
propose 5 esnl Q;avel hqry Gi of, |, ks
{EAsHECSnt 13 ehqyg%% 9 dla n’éeofqut%;]ﬁt&r}rlfggs? £ A ysd s

on exposure to air. ) “Further, e ex-situ
met hods of longppesiPgRupifz itigesuBiSoRladente Specdfidmtians yst s have
suffered from essi Sk bpRL.AYg 40f ssul r t-up of a
hydrotreating Iﬁégét g(S?%'?Eg %lrngséﬁcleﬁdfﬁ%u am%%gl%fé’reorcsa%o%;r??seegdst ock.
As a result ofmgabphes to avoidspyingphegicdtdeofeasd phided atatsdlysts vity
or stability ' bger . Further, the stripping of sul phur can
cause fouling 3F aéﬁﬁéﬁfgaﬁﬁeéggﬁnent. 15 - It is an object of the
present invention Forphepar eome of than paiiloramdftorexeysigen metthnds exE Situ

o P e S oRFes PRl T Bkl edd SR JAIRN YN LYo Eh £Ont 2l NS

only trace anohnt & eXCEeSsS s conpounds
activity that ssféquedalfent excasdive strdgpienf icchauliphat tupel phi ded
cataly. ent i nv%nt i on rg:vi des cat al

corrposf({)i on coﬁ?%FﬁTHSTg’%I %L?‘Sgtfoﬁerteaﬁ P AL hawt ng'® pré’ssetn%% of
oxi de- cont ai ni aghlydyecaabohh&esidsftacsk .of Asaiad result ofSudylipied metal
part ol es, whergLns Ry, “ehd I v vaChATNAR 40 S0 opl o oo
m xture of is obseyged.anduwattHeagsttienestnigigigasf atulphwnpedmt ure in
the range of fLoMa23obdinhCo's® doundtiadn cqulpene ' sal d
15 It is an object of the present invention to prepare
an air and/or oxygen stable ex-situ presulphided
catalyst, either fresh or regenerated, which contains
only trace amounts of excess sulphur compounds and
which has an activity that is equivalent to a
20 . conventional in-situ sulphided catalyst.

The present invention érovides a catalyst
composition containing sulphided metal particles having
an oxide~-containing layer on the surface of said
sulphided metal particles wherein said layer is formed

25 by contacting the sulphided metal particles with an
oxygen-containing composition, preferably a mixture of

- oxygen and at least one inert gas, at a temperature in

the range of from -20 °C to 150 °C and wherein said
catalyst composition has reduced self-heating

30 characteristics. The resulting ex-situ presulphided
catalyst composition has reduced self-heating
characteristics when compared to sulphided catalysts

which have not been coated, and is ready for use in the



catal yst conposition has reduced sel f-heating 30 characteristics. The
resulting ex-situ presul phided cat al yst conposition has reduced
sel f - heati ng characteristics when conpared to sul phided catal ysts
whi ch hawe gapy7dseen coated, and is ready for use in the pcI/EPIS/I00722

- 6- reactor w thout additional -prgocessi ng and/ or activation

st eps. It has now been found that when the sul phided neta
particl es of cak o] AN a e . .

bxygen- cont ai B RS BPof SoRPyS BUBEABRAITP okl 1R M B Agrvabion
suppressed sebtepeati ng characteristics when conpared to a catal yst
w t hout the protecti y - G0 l.Ni I M ...y RUS he .inventive
process aI?émégﬁhgogxpggéuggpgguE%%ngg 83?%%&5??413‘%%§§T% , 10

or transportedastishiepped ianhgdyosarban eoprelrsdiong catalyst hmte am
fl ow bins, super-sack

r L.sLing-hi f.Qr xanpl e. _ :
t he purpose o x&@?FﬁF?P&%}ngﬁg §r§gigﬂ%bi%§§§ace ﬁafg%ﬁﬂ%ﬂernuticles"
refers to netektaliyde hast isoppxestsiech sE3 f-heatliave dearacmnistiirgs t 0 t he
sul phide form_, Further

. th term"netal (s)" includes, nmetal.
oxi de(s) in pHPEPafeyPared to PeGFREE YRS r’ﬁlrl’%ofﬁeﬁ%’fr rﬁmptreecgtlﬁ%uri zed
catal yst(s)" oxygen-cogftaining dalyalry.st Shusgr ahe danviertfivderoxteds are in
t he oxi de for and rt of the netal y, have been 20 “converted to
Lhe sul phi de. FORRR® BPES GRoRiR, o < sulphtael GeadiEes) fo e FReFH%Y n
addi t ponal subphttkansportedc enpaivigpeashiich dmciduittaiba & e ckdqingli ng of the

remai ning nmetal oxides.during the startu rocess.. .The , . term
"presul phi dedS& Iafsl%( r lbrlg’lsér?’tp&rcﬁ%l{;ss‘t OSHS1INg=RINS £ the majority
of the netal exa@igdehave been converted to netal sul phides.

In the present invention, a hydrocarbpn .conversia ,
P For the purpose of definition, é%e term "sulphided

For

metal particles"” refers to metal oxide particles which

15 have been converted to the sulphide form. Further, the
term "metal(s)" includes metal oxide(s) in partially
reduced form. The term "presulphurized catalyst(s)"
refers to catalysts wherein part of the metals are in
the oxide form, and part of the metals may have been

20 - converted to the sulphide form. Presulphurized
catalysts typically contain additional sulphur
compounds which facilitate the sulphiding of the
remaining metal oxides during the startup process. The
term “presulphided catalyst(s)” refers to catalysts

25 wherein the majority of the metal oxides have been
converted to metal sulphides.

In the present invention, a hydrocarbon conversion

catalyst containing sulphided metal particles is
contacted with an oxygen-containing compound at a

30 temperature in the range of from -20 °C to 150 °C,
preferably from -20 °C to 50 °C, and more preferably
from 0 °C to 35 °C. Upon contact, the surface of the

sulphided metal particles is coated with the oxygen-



catal yst containing sul phided netal particles is contacted with an
oxygen-cont ai ni ng conpound at a 30 tenperature in the range of from

-20 [err 0 [err]C, preferably from-20 [er err]C,
and rmre*@?ggéﬁgbly fromO [er_r}70_to 35 [err] C Ugmgé t he

surface of the sul phided netal particles is coated with the oxygen-
-7- cont ai ni ng conpound., For the purpose of definition, the

surface of tHPREAPHIUSICARPER Har EPE| £88 POTRPSS RE definitdony he

surface of thg,epialyst eieWslilpR$dbBemetal partiind REKGIfaces of the
catalyst. The word 5 "coatin or "coated" does not rule out sone

reaction extepng} n@uFSaﬁSSQﬁvgf‘Poﬁa&F]ﬂﬂ% @ Aefdt atrhres.

Wien applied {0 sphebi g§8deCahakyets. ofh@hle RAtMARIst. The Wédd an
oxygen- cont ai ni ng conmpound provi des a cat al yst W th suppressed

sel f- Heat i ng "teeabERar | 9Fi CSOALLACUACEE Not ISStONh AN XAPM si ng
sul phur retenfions kY T ' can be
catal ysts niéé’@%xg?pﬁ?dgasgéﬁ‘%r‘l}_‘i}a&x}’aft &ﬁﬁfe@ﬁ&% %I%%lﬁ)% or an ex-
situ presul phi di nfgher pppiipghtipi suaghidesb¢atpiests, thefizsatfent
catal ysts ca fres XYz 'y aam)JF

oxygen- cont air‘ﬂ?ﬁ% %gngggégﬂcéﬁagggﬁg%%t %?(])o}tngd pornd:‘gnilé%f t é}aﬂ‘@t

sul phur - cont awhthgsenpriepsed sedf-heating ghafagiieristies Wihqak ent

Speci {4 cation : 5 A, 3 Q8% TaD, 153, 163;
5, 139{%83; 5, i\ékésxéigt1%'?32(3%%%93”3%1#4%2#1 at entxdezo ﬂ%)s%éci fication No.
W93/ 02793. Taetbxjgyn- Tbet siiphdded catalystposrh de catdlpetsoated on a

reduced hydrog&gghkggdh‘g}, gnoégxgkg‘?%tp%m%ﬂrfilt{?@%anop% Satent

Speci fication present invention,
t he sul phi dedstatapyssuilph28ing orcgmtesstlghwi it 41iregn roxylged- cBime ai ni ng
conpound at aSulphided catalysts can be fresh or oxy-regenerated.

15 For example, the oxygen-containing compound can be
coated on any of the sulphur-containing catalysts such
as disclosed in U.S. Patent Specification
Nos. 4,530,917; 4,177,136; 4,089,930; 5,153,163;
5,139,983; 5,169,819; 4,943,547 and in PCT patent

20 . specification No. W093/02793. The oxygen-containing
compound can also be coated on a reduced hydrogenation
catalyst such as disclosed in U.S. Patent Specification
No. 5,032,565.

In the present invention, the sulphided catalyst is

25 contacted with an oxygen-containing compound at a
temperature and for a time effective to cause the
catalysts to exhibit suppressed self-heating properties
compared to catalysts without treatment with the
oxygen-containing compound. In general, the reaction

30 conditions should be such that an effective protective
layer is formed, but such that the metal sulphide

particles are not substantially oxidized..



tenperature and for a tinme effective to cause the catal ysts to
exhi bit suppressed self-heating properties conpared to catal ysts
wi thout treatnent with the oxygen- cont ai ni ng conmpound. In general,

the reaGyp®a338s conditions should be such that an ef fipelhipegopht €Cti ve
layer is formed, but such that the netal gsul phide particles are not
substantially oxidi zed. - 8-

The nmechani sm by i ch the oxygen-containing conpound suppresses
sel f-heating charattelf§ PB%SéfgyhgglC% thes&FHHGPfFH@GPﬁﬁPéEbd cat al yst

when cont act eflompontl suppresl$@ewsedFdhdialtlinke chafreceREee Lo dthe
"reaction" o ack .of better term nol ogy. The

r 5 “reacts" for, |
suppressed  SUlPhUrringeIpergteds Getadyst#hens FomFagas Hisha®Pt t hout
undue experi neAbRAI @AdDYiTRABE irBd elrde RO hRFETNC a@N¥eaction” or
tenperatures. " Gﬁneral%y the ex-situ presuI%blded catal ysts of
10 the preS8AFtRnvEREi dACKaPE bRttt Feradnelasye The suppressgdhur

stripping dursggrapbh¥ahyoRenld Rud ¥ lddldy determiMdd &1 theltocr acking
reactor in the presence of a ) hydrocarbon feedstock. The pat.enti al
for sul phur undue expgrdpeptationedy MeRsUIHRY e fxgtbanmdituansst 15
catal yst sincgehpetBeupk8sul phurized catal yst, the bulk . of the

sul phur has already reacted with the netal oxide particles and is
bound in the fornfeReratay sthghegesitu presydphiidess catied yattramied

resisignce toifdl phdbedt! iRReR%ion have EHhanedd e dg el ded using one
of several nethods. 20 For exanple, the sul phur retention of

presul phuri zegulphur stgippipgt sluzdagpratiiveitiiead ivateahystee tomatiqng onpar ed
by Sox Gk t S0k | phur

anal ysis of t hghﬁﬁaﬁ?‘gaext rrg%tkfifngt Rl K%Tﬁ:geulr%%\rg%?ﬁ% otsﬁ‘éaa(r:)hi ng of the
prior art is hiWgrogsrbon fggdséocipeding pedenried fior tsak@huwxposure of

stripping is less than that for a presulphurized

15 catalyst since in the presulphurized catalyst, the bulk
of the sulphur has already reacted with the metal oxide
particles and is bound in the form of metal sulphide
particles. The enhanced resistance té sulphur stripping
can readily be determined using one of several methods.

20 '~ For example, the sulphur retention of presulphurized
catalysts and presulphided catalysts can be compared by
Soxhlet Extraction of the catalysts followed by sulphur
analysis of the liquid extract.

The underlying teaching of the prior art is that

25 unless special measures are taken, exposure of
sulphided catalysts to air is to be avoided because of
their pyrophoric nature and the loss of activity
resulting from oxidation. It has now been found that
under controlled conditions a normally pyrophoric

30 sulphided catalyst can be passivated by exposure to an
oxygen-containing composition such as air, such that a
substantially non-pyrophoric catalyst results without a

significant loss of activity.



sul phided catalysts to air is to be avoi ded because of their
pyrophoric nature and the | oss of activity resulting from

oxi dat i O, ,3ﬁ§§ now been found that under contr ol @ﬂngﬁﬁﬂ' ions a
nornallyaggé%p oric 30 sul phi ded cgtglyst can be passi%a.e ylﬂE2 '

exposure to an oxygen-cont ai ni ng Conposition such as air, such that
a substantially non- gwqghpric catalgst results wthout a
significant |oss dP% %Hﬁﬁé)en invention suitably a presulphided g .

For the presepiatal4at iid cohtadted awPtRSahpPbkggedn-contai®dld yst is
contacted with an oxygen-ggntalnln osition for a sufficient

. . co
time such t haCoMRESPLAfIh-tor a suﬁ%ﬁ?%?ﬂFnﬁlggnﬁH§PtF@ﬁqlﬁﬂﬁxﬁ%ﬁg%PTOr
reacts) wth ttainindg acthpdsdi e én PiRYEE8RaBse ot e atayulyihiiad,e

cat al yst that is | ess spontaneously conbusti bl e but not sub-
stanti @ |y | oR&taLyYsictaRs t(RFhERedndR nBk~edhiapregulphidedyigatalyst

Oxygen- cont ai Mt GHPRSLS | Ponddheohs T E8RAbAStible budsStisiSedyeadily by
the skilled person in the art by 10 routi ne measures.

Typi cal | y t he séemttdalhenbores uke astivitWethanpgene not casftdqtsd - 20
[err]C to 150 Jsend ] &2 O ; S0 [err] and
preferably frg%%y[{ir?%fﬁfﬁé&%%%é%ﬁg%ngg#gg%Fglkﬁé This tife [
oxygen- cont ai ASREIERPARRAI Y | PYethe ghadded persomhdn the artdm acting

the cgtpl yst. [ Ry W PFdsal pressure will typically be in the
range of from0.01 psia (0.07 kPa) to 100 psia (689 kPa),

preferably from Typicably s acentackphpmperadupsi 4 s( 345 tra)rangsl nore
preferably fr | a_ )m t Qpsi g Ra).. 2 o cont act
t enperature V\n%m ]fvlg%l/ e%eérggiacr?g 1ganolt ﬁg lp%e&%aii’tlg)rrp%g%?urzg? tcf]et%xygen

partial pressge *and aie praifigrably from0f e3P .CAYRHIGy the
conposition. For exanple, when t he oxygen-contai ning conposition is

air, the proceswygen-containdRg afoFBcYAdurd lpr Bredabigp saoyestonmarhers
[err]1Gs 25 contactthdabhe €2phoghtli B8 WilhedeRANA QN (HrREIRLLre
will typically be in the range of from 0.01 psia
(0.07 kPa) to 100 psia (689 kPa), preferably from
0.1 psia (0.7 kPa) to 50 psia (345 kPa), and more
preferably from 1 psia (7 kPa) to 10 psia (69 kPa). The

20 " contact temperature will vary depending on the
temperature, the oxygen partial pressure and the nature
of the oxygen-containing composition. For example, when
the oxygen-containing composition is air, the process
temperature should preferably be less than 45 °C.

25 Suitable contact times will depend on temperature
and the oxygen partial pressures, with higher
temperatures requiring shorter times and lower oxygen
partial pressures requiring longer times. The time
required can also depend on the nature of the catalyst.

30 In general a suitable contact time will be in the range
of from 10 seconds to 24 hours, preferably from

10 seconds to 5 hours, more preferably to 1 hour,



and the oxygen partial pressures, wth higher t enper at ures
requiring shorter tinmes and | ower oxygen partial pressures
requiring_longer times. The tine required can al so depend on the’
nat ur e oWwotdss4rast al yst. 30 I n general a suitable contmei/Epdgmergi || be
in the range of from 10 seconds §9 24 hours, preferably from

10 seconds to 5 hours, nore preferably to 1 hour,

- 10 - , 18hbgHINchBECT {gES £ di0lex Rt %#Jgpcé QP hARY S cHAN

al so be used. he oxygen-contal ni conmposition'is 1hn
gaseous form @aheéRr benugeéded with the sul phided 5 catal yst, the gas

fl owrate over the a t Al - [ ' f of from0.1 to
100 1/ hr, girig erltg%l ?kstggrrﬁ &ogﬁ%%#ﬁﬁdﬁgné&%el%?%eserlarbl y from1l
to 60 | /hr. gaseous fopmenieabloprtectsd gt diitenimidphistepound is 10

suffickently l.e o ubli I [ | c§ ent cont act
W th tﬁe met a%gg\g? g%éa'gt g]%y?ta.s n Suddtd o\égeylgetrgecocnatta%gén% %sorrposi tion
whi ch i s gasesudtabliyhdn the ragwe axfi firomdr alt ree 30 nfrer preferred for

ease of | Pr ef bly t en- tal ni npesi t+on 15
Is a mxture 8%”%%%8?2%5 og'f %Ir'(;%as ° o’}r;tg f}%:?,t qﬁogig%] Ra%ér]fégagfy P%% |l e
ni trogen, argbr, 6Reli/bm. neon or m xtures thereof. It is preferred

Lt Lhe oxygen conladBly. tne, o RPR T SRR L™ e, 008
al cohabs, vitamffiiEiendtlyr fAmvabiled wessulkinale vid hgive a  air being
Oxygen- cont 4i RGO RiEs EFRREE wi¥h the mesal | o g eatifiets Ao,
exanpl e, if wakggeinscontainindsembrpodieidn gehikloriy aposgoiorat ehei f the
resulting 25 cont%)gtS ittelrJn erreascl’\lhpehiidSEdmgPet agyg%eégefxpggegaéeo (r)’rpi sture
handling. Preferably the oxygen-containing composition
15 is a mixture of oxygen and at least one inert gas, for
example nitrogen, argon, helium, neon or mixtures
thereof. It is preferred that the oxygen-containing
composition is selected from the group consisting of
air, carbon dioxide, aldehydes, ketones, ethers,
20 " alcohols, vitamin E, water and mixtures thereof, with
air being particularly preferred. It should be
understood that if the oxygen-containing composition
utilized is "wet™ such as, for example, if water is
used in the liquid or vapour form, or if the resulting
25 ex-situ presulphided catalyst is exposed to moisture
prior to being loaded in the reactor, the catalyst must
be dried prior to use in the reactor, as it is known
that moisture can be detrimental to catalyst
performance. The catalyst can be dried using any
30 conventional means, such as for example, by drying in
air or nitrogen.
The minimum amounts of oxygen-containing

composition to be used should be such that upon contact



prior to being |loaded in the reactor, the catal yst nust be dried
prior to use in the reactor, as it is known t hat noi sture can be
detri ”E’\Vél?gk%at al yst performance. The catal yst g FES?MWI d
usi ng any conventi onal means, sugfp as for exanple, %3 rylﬁgfin
air or nitrogen. The m ni num anounts of oxygen-contai ni ng
conposition to. d be_s th 0 ont ac .

iasie AR RS R B T SRty AT SR i e

protective oxyoesrecbiveai akggehagentaind ngadiapen arfthentraximum ambdunts
oxygen-contai ning_conposition used are detern ned rimarily by the
Contact tenpeth eI gontfnng, Gombositioh dRed dre ArtrHiiied Uleq,
mor e oxygen- oppimapibg by the conpasit! it@mpexatamgs red. ¢ o, awisewplowh t he
obj ectj ve of puttin rotective |layer on the catal yst,than when
i gh contact CRRPRFE! HPRRSLAEURES, 318, Yasr o Maza pigen-containig e
whi ch has notchfgssstbpactedrequidied ticericckhplisnfhetsbPpéctive of
oxygen-containing,congosition to cqQat the catalyst with a Enotective
layer will ndPUkkihpgi g Protectiyg Jayefoon s i5af SCERAPSYRER a5 can

be det i ghnednyachd tampeaddiré sselde aAld NBY 6fdy SHCExadple,
that outlined in the International Maritinme Dangerou

15 Goods  (
Regul ati ons P asatalpsy ¥ndfhshas Qot bee? iﬁh%ﬁ@%ﬁ WB?pﬁuﬁﬁécb%Bﬁ
subj ecfed to sRo0HER B%YBRPgen-contaiFBHEA dUnEb SOMOS| £ 0BohPathkhe
catalyst is substantial |y oxi di zed as opposed to haylng a
protective | a§aFad¥sxYaéh @ PrISAGHIYe dadmrit hapet oxhibifetivity,
i.e., at |eastefhbbacBeNer-pRalk inRs THdAWMEUdW¥stics, asOfaR K&NVentional
sul phi ded catal yst, when placed in a reactor. In
preferred opefBEPERIPRE 88180 @ Hiendand crllf-heatingtasyst Sueht RE
instant inventhgl betheaded inithe? Brterna tWEHLL et Pm@NPaRGerous

hydrocracking reactor_or tail gas .
15 Goods (IMDG) Regulations Class 4 Division 5.1. A

| MDG)

catalyst which has been subjected to so much oxygen-
containing composition that the cataiyst is
substantially oxidized as opposed to having a
protective layer of oxygen will exhibit extremely poor
20 - activity, i.e., at least fifteen percent less than that
of a conventional sulphided catalyst, when placed in a
reactor.
In preferred operation the ex-situ presulphided
catalyst of the instant invention is loaded into a
25 hydrotreating and/or hydrocracking reacfor or tail gas
reactor and hydrogen flow is started to the reactor and
the reactor is heated up to operating (hydrotreating
and/or hydrocracking or tail gas treating) conditions.
In the hydrotreating and/or hydrocracking process, a
30 hydrocarbon feedstock flow can be started simultane-
ously with the hydrogen or later.
The process of the present invention is further

applicable to sulphided spent: catalysts which have been



reactor and hydrogen flowis started to the reactor and t he reactor
I's heated up to operating (hydrotreating and/ or hydrocracking or
tail gas treating) conditions. In the hydrotreating and/or

hydr ocr apbioggsmg ocess, a 30 hydr ocar bon feedstock fl owcwEpdeortart ed
simul tane- ously with the hydrogen-or |ater. The
process of the present invention is further applicabl e to sul phi ded
spent- cat al ygkg-phigeheatedie€eMfter a conventional oxy-regeneration

12 - oxy-regenerated. After a conventional oxy-regeneration
process, an BEXPCEE§enéPafdy CRIENRHAYRY At h¥st may "be preni ded as woul d

fresh catal yghiibRidR¥ @R esh catal@¥8n ahy conventiénpiesent

invention is also intended to enconpass a nmethod for stabilizing
(reducing t h@agaef-heating characteristics) of a sul phided supported
metal g cat i‘*hlésgmel%%!htt' Q.'fllv%rﬂt}itﬁt Qé)l&ls\%ﬁ.x?{%&édqgugnc\&ﬂuﬁéss .
nmetal catal yst by contacting the catalyst wth an 10 oxygen-cont ai ni ng

conposi tion at rgthegpdica wtabddd ziinge (reducingif¢hei el frheakpragnate the
catalyst wi t Rpa RIRRGEHNRSs) of a @Wﬁﬂﬁ&éﬁ‘tﬁiﬁﬁé‘ﬂté?ﬁﬁétal In

appl yi ng the oxygen-contal nilng conposition to e catal yst, the
oxygen- cont aicaitad ysénp ®aintiiomlean ha Group EiBleandfobabrhup ¥AAIni xed or

added conti n}ﬁ%#%lly’caft%rlyost by %&rﬁgﬁ%g %éjés?gél LYeh! QWi ng the

desi red conpou ver "a The
i nvedli ve pr oxggen-sord@induigardomms ttabde dtora temperatippei andi bameo

hydrotreatin [ ar__hydrocr ' i reaj| | ysts.
These cat al y%tu?}ftlfpleé% ﬁ{/o %n&)%é}gactgénpr |%ecaé%%ﬁéwg‘gf%%d%o#kéggﬁgk\%ﬁ I
nmet al s suppomoxggien-contaigrimpriagesupports such as alumna, silica,

o art ang o3 BB 0 S oL EALRY S dppotEt Lot
the catalyst, the oxygen-containing composition can be
15 added in batches and mixed or added continuously, for
example, by proportionally flowing the desired compound
over a fixed bed of catalyst.
The inventive process is particularly suitable for
application to hydrotreating and/or hydrocracking or
20 " tail gas treating catalysts. These catalysts typically
comprise Group VIB and/or Group VIII metals supported
on porous supports such as alumina, silica, silica-
alumina, and zeolite. The materials are well defined
in the art and can be prepared by techniques described
25 therein, such as in U.S. patent specification
No. 4,530,911, and U.S. patent specification
No. 4,520,128. Preferred hydrotreating and/or hydro-
cracking or tail gas treating catalysts will contain a
group VIB metal selected from molybdenum, tungsten and
30 mixtures thereof and a Group VIII metal selected from
nickel, cobalt and mixtures thereof supported on
alumina. Versatile hydrotreating and/or hydrocracking

catalysts which show good activity under various



25 therein, such as in U S. patent specification No. 4,530,911

and U..S. patent specification No. 4,520,128. Preferred
hydrotreati ng and/ or hydro- cracking or tail gas treating catal ysts
wi || coMgp4z2s group VIB netal selected from nol yB&d gsten
and 30 m xtures thereof and a.(}ouplglrl nmetal selected from

ni ckel, cobalt and m xtures thereof supported on alum na. Versatile

hydr ot r eat i ngeardpar copdiiddremskiane aluminacauppbgstedwhiickedhow good
activity under r -

react or condﬁ &%géﬁﬁg qﬁn?ﬁ?%&ﬁ mo%%Pd%?% eFatalYSts' PP°5&€ﬁE%§Ehd
cobal t - nol ybdensmr@ailalqesta;idéd]mhmrpmoter Aj gessa&Nlme&aaddeﬂasas a

pronot er. ers tile eat C shows good
activity und % g\ﬁﬁ %é% e&ﬁ%%ﬁ s%é #8%3 gé i%pwgpﬁ% supported
cobal &- nnlybdeaumuxﬁnﬁqcﬁor condltlonsVEshanea@emhnheshp@ma&meht|ng

catal ysts whic e ecif desi gnated for hydrodenitrification
oper ati ons, gﬁ Qﬂ%ﬁﬁqﬁp d%%#?g ﬁrckel-nnlybdenun110 catal ysts,

t he presulphldedWW£hﬂgéﬂpe¢ﬁ tdhechpdesenéating catangmtbomhwhmchrhéVe a
protective ox ont

. | a ave ct| proxi mately
Dol 1ot ho SEeY AR daonptad ook fhnivHsoSht et |
sul phi ded cab@le)ﬁtsmm,cfsm n®s Howeinapsappekiced hickel-@olgAiterand ai ni ng

| ayer. The ablllty to a ant aneous co usting provides the
pr e Capesih pr b P ERRalpBLASG, PREALEPSE Aloibe EHARERY al

advant age. Thewmsidn wieidWwohavet 8i provyesiven o&bb@w-contamnidﬂe
hydrotreati g hydrocracklng and/or tail gas 20 treatln reactors to be

started up hays agfftvities apprexipately eGwsdr &P i
conventi onal Ia)bt&wm&edof presulﬁah@hzéascwc@hw@h&a.tdmﬂwe in-situ

preSU|phldln%ulph1ded éaéglysts which do not have a protective

15 oxygen-containing layer. The ability to avoid
instantaneous combusting provides the present
presulphided catalysts with a significant commercial
advantage. The ex-situ method of this invention allows
the hydrotreating, hydrocracking and/or tail gas

20 . treating reactors to be started up more gquickly and
consistently compared with conventionally sulphided
catalysts by eliminating the in-situ presulphiding
step.

Thus, the present invention relates to an improved

25 process for starting up a hydrotreating and/or hydro-
cracking reactor, which comprises loading the ex-situ
presulphided catalyst of the present invention into the
reactor and heating the reactor to operating conditions
in the presence of hydrogen and optionally a hydro-

30 carbon feedstock. The invention is also an improved
hydrotreating and/or hydrocracking process which
comprises contacting at hydrotreating and/or hydro-

cracking conditions a hydrocarbon feedstock and



Thus, the present invention relates to an inproved 25 process for
starting up a hydrotreating and/ or hydro- cracki ng reactor, which
conprises |oading the ex-situ presul phi ded catal yst of the present
i nventi o d e reactor and heating the reactor | ng
conditioﬁl‘vséwnw in the presence of hydpogen and optionalpf:?m'g’B y rio- 30
carbon feedstock. The invention is also an inproved hydrotreating
and/ or - hydr octacki n racess , which comrj ses contacting_at

hydr ot r eat i ngLXH&IO# Q“d'rctg‘- tne'exts ?‘hcﬁﬁ?@‘@?&f??‘?oﬁ%tif)ﬁargéﬁhﬁn
feedstock andpresent invention which has been heated tolHydro-

hydrogen with the ex-situ, presul phided catalyst of the . pr esent

i nventi on whi EI’F%%@?% jtych)o%lamg empera{Ure it ahBfor

hydr ocr acki ng piryeicad Wi Hytddien and op¥ BSEALEy 0 hydreesvband optional |y
a hydrocarbon 5 f.eedst ock. Thus, the present invent.ion
furthed® provié@§4§F°Ck' process for converting a hydrocarbonaceous

f eedst ock HUE) GBI afe O ednton Neuf €8st gekviibh Bydrogen

at elevated tenperature in the presence of a catalyst 10 conpasi tion
accordi ng to PHCGERRENGHrEorverting a hygpeeireand@gousngrersieckonpri se

temperatures ighich comptied abdec&ét{ngmiO0réeastSckowdth hobkbgenand
pressures above 40 at nospheres (4052 kPa). The total presSure will

typical ly be iat tHeTaRp HINIeFRT U0 1B Pheorpesenes of a caksdyess 17237

kPa) . yghe hydr, gggiéﬁﬂaégégﬁ&ﬁf ¥ lthe inventiypically be in the range
of from 200 to 2200 psig (1379 to 15169 kPa). The hydrogen feed

rate will Rygrereat ing  epndit iemgeconprisen BHGDErabores about
10000 st andard,cuhj e a l o " SCF, o) - A0 ck
rate will typﬁ:chaelulk%/&h%g\;eéfapﬁ%rgi%éﬁouéIt% 2% Cr S%;Iaag Vel 061t y(aa ' V') in
the range of falomathdsploedds (4052 kPa). Thdrootatkprgssamei widds conpri se
tenperatures i

gypically be in the range of from 400 to 2500 psig
15 (2758 to 17237 kPa). The hydrogen partial pressure will
typically be in the range of from 200 to 2200 psig
(1379 to 15169 kPa). The hydrogen feed rate will
typically be in the range of from about 200 to about
- 10000 standard cubic feet per barrel ("SCF/BBL"). The
20 feedstock rate will typically have a liquid hourly
space velocity ("LHSV") in the range of from 0.1 to 15.
Hydrocracking conditions comprise temperatures in
the range of from 300 °C to 500 °C, pressures above
40 atmospheres (4052 kPa). The total pressure will
25 typically be in the range of from 400 to 3000 psig
(2758 to 20684 kPa). The hydrogen partial pressure will
typically be in the range of from 300 to 2600 psig
(2068 to 17926 kPa). The hydrogen feed rate will
typically be in the range of from 1000 to 10,000
30 standard cubic feet per barrel ("SCF/BBL"). The
feedstock rate will typically have a liquid hourly
space velocity ("LHSV") in the range of from 0.1 to 15.

First stage hydrocrackers, which carry out considerable



the range of from300 [err]C to 500 [err]C, pressures above 40

at nospheres (4052 kPa). The total pressure will 25 typically be in the
range ofw‘brgglg}ﬁgo to 3000 psig (2758 to 20684 kPa)P o pgen
partial préessure wll typically bg Ln the range of Trom to 2600
psig (2068 to 17926 kPa). The hydrogen feed rate wll

typically be in.the rapge of from 1000 to 10, 000 30 S dayd cubic
fest per barr%¥df°%f??ggﬂg)9fTﬁge %eedStqégﬂﬂﬁxxﬂ??%ﬁgsw?%?ﬁf9bFEalIy‘have
a |iquid hourtgmperaturespahanyalydeicttredddts/ Ind nat heowesnge of fromo0.1 to
15. First stage gyg&ocrackers, whi ch carry out. consi derable

|

- 15 - temparatPes 2%t SEROTL ST R SPRFEEESat hi gher

t enper at ures thanTHédhgﬁﬁ:aéth&n%&@o@Ts IfasRistocks td ehPehplivoesehbaa
second_stage hydrocrackers. ' The hydr ocar bonaceous feedstocks to

be hyd? ot r eat @8 Bydrocgacked: 4oy e PLeSeMHe REIURTT PRBCBREYCUALRARY

Wi thin adwiHdebBein ingd rhdk@s. THMY inwludle 1ighter Eraetions

such as kerosine fractions as well as heavier fractions | such.as gas
oi|'s, coker gaychi s ¥g&ggdrGafraiqtdons as welhphareavisr racsigrsnd

short residuegychOas gasibdh¥!,! Rk GACkSth Cyeduah! §ast Beigal Iy, or
catalytically cracked™gas oils, and syncrudes, optionally

originating fAearPhRl&Rde1lshallend |and short yesidwesupgrading processes
or b'?UBSSiSCBHPhﬂﬁkE%gﬁﬂy cracked:gzﬁfgﬁbfwgvO@ﬁé?ﬁ&l?#;ﬁr”ay al so be

enpl oyed. _ gas treat reactors typical operate at
t enper at ures Fatepytigadd vocrackad@ry @¥15 tandosyperufiesand at

at mospher i ¢ PpRESUGE10L0 btk Al le (b 8% V8hnall shale oitle tail gas

fed to the reactor w ri se drogen. _ Stan ard gaseous hourly
space vel oci t kresidbet n@arading) procesges 19w duppmane. r easbonawibnshefi n t he

range of froMyyr;ous nydddstukh W0 k) 1d1s NG CefpEoyeier al vays the

subj ect
15 Tail gas treatment reactors typically operate at

temperatures in the range of from 200 °C to 400 °C and
at atmospheric pressure (101 kPa). About 0.5-5% vol. of
the tail gas fed to the reactor will comprise hydrogen.
Standard gaseous hourly space velocities of the tail

20 - gas through the reactor will be in the range of from

500 to 10,000 hr-1l. There are several ways the subject
catalysts can be started up in a tail gas treatment
reactor. Claus unit feed or tail gas can be used to
start up the subject catalysts. Supplemental hydrogen,
25 as required, may be provided by a gds burner operating
at a substoichiometric ratio in order to produce
hydrogen.
The invention will be described by the following
Examples.
30 Examples
The catalysts used in the.following Examples and
Comparative Example were subjected to the following

sulphiding procedure.



catal ysts can be started up in a tail gas treatnent reactor. C aus

unit feed or tail gas can be used to start up the subject

catal ysts. Suppl enmental hydrogen, 25 as required, may be provi ded by a
gas bur neo sisarsd | Ng at a substoichionetric rati o poTgpode7i0

pr oduce hydr ogen. Jheggiavention will be described by
the follow ng Exanpl es. 30 Exanpl es The catal ysts

used in the fo"Q%g?@ Exaﬂaheéaﬁﬁde of t 3.%%%gq§%e %%sE@%HHéa‘%HéE

subj ected to the | owi ng dur
- 16 - a testAn94uBl§r amvgaigplae S@ﬂ’— Pirescars ph am@nwam garﬁ 0

testi | di H2S/ 95%
fo) Cof 1opsi g 7T HeSyosx° Ry PRE I pRIY CHEY! B Mphiding dq¥ ER OO

was then starffdworatet be: 3 11tre<:/at1ai\uﬁ ,wami&féml&tdlﬁ%cﬁcb\ié):aﬂﬂe[e”]c
and held for urs, then heated to 316 [err]C for 1 hour- and
finally Cataﬁé‘&f:edWf‘6°§71’aﬁema(§efdort°2zrpcf‘u € 28 BelghifoX it was

it ﬁ %5 [tﬁEEn] ﬁea% Uf"ecosﬁl@'@()%rgishkh? finally = N

order to esta%ll he "ac con- venti ona I'y sul pht ded

catal yst, thehahewd sul pn'uded for 2 houak3l gFtewawhigheditawalsy doodleed
according to the test procedure outlined bel ow. The test results
wer e used to 25f 3¢ é@nﬁhﬁl§Bhphﬂﬁhn9h§a§aﬁépysts prepared in the

I bel 1 s 424 Ni /M P,
i;(ig'p (ei 66m9r)W tr?f‘ogrdeg'ﬁl%gp tébll(ﬂ 34:“Aél'nra)d:r olt :¥t| ng a}:a?%l? yst, | avai | abl e

fromDBiteri omentionally sulphlded catalyst, the above. sulphlded
catalyst was immediately tested according to the test
procedure outlined below. The test results were used
for comparisén with the catalysts prepared in the
examples below.
15; Example 1 (Dry Air)

C-424 Ni/M/P, 1/16" (1.6 mm) trilobe, sulphided
hydrotreating catalyst, available from Criterion -
Catalyst Company L.P., was coated with an oxygen-

. containing compound accotding to the procedure set
20 forth below.

A 24.5 gram sample of the above sulphided catélyst
was placed in a reactor tube 5/8" (15.9 mm) inside
diameter. The catalyst was then exposed to dry air (dew
point approximately -68 °C ) for 1 hour at 25 °C.and an

25 air flow rate of 60 normal litres/hour. During this
process, the temperature of the catalyst bed was
monitored using a multi-point thermocouple. Upon
exposure to air, an exotherm was observed, with the top
portions of the bed reaching approximately 40 °C. After

30 about 15 minutes of air flow, the catalyst returned to
its starting temperature. The air flow was continued
for another 45 minutes after which the catalyst testing

procedure set forth below was carried out. The results



Cat al yst Conpany L.P., was coated with an oxygen- cont ai ni ng

conpound accordi ng to the procedure set 20 forth bel ow. A
24.5 gr of the above sul phided catal yst was placed in a
reactorag%3%£@%§ (15.9 nm) inside _ 7 _dianmeter. The c&ER& t hen
exposed to dry air (dew poi nt approximately -68 [err]C ) for 1 hour
at 25 [err]C gw_rate_o r.mal I|tre / .ho Durlng
this - fgr%é%s%aé?%gs‘fenﬁgtr—apgr 856t ptrﬁgeé'%( éf jz Stou.

noni t or ed uAfNgcan nbiét sepni hh whbﬂenaobpuew Urdve catalysexmmaure to air,

an exot herm was, observed rtio he bed reaching
apprOX|nateliqﬁbvfi??fcgcﬁfYéEy36° a °Q%&ﬁﬁ?¥ﬂé¥%%¥ni§?éh éﬁ& flow, the"
catal yst ret¢cdt@lly$o. The cathlysst a.rst ith@st @ipariaigirisshddef pom  f | ow was
conti hued ... fQr _ano r 45 m atter which the cat st testing
procedur e sé?x¥%+?ﬂ8b§P3R%&§§dc§FF %ﬁt A frewn to dse . of
the Cfglt al ySLc<|E1Q§id'iéﬁaBn.§ albeseau:gddnnomfaiaezlbxhe: oW. As can be seen
in Table | bel ow, cat had val e activity to a_~
convent i onalMB}_ﬁtﬁded (R rogen, ity Rrst Alfhé%t"al"&%‘i”?% t hus

di stinguished frem4 wi/myedi 29de3ul@higdesh)caialnys, vﬁup.;bnﬂaedknom to
| ose consi derabl e activity on oxidati_on. nmple 2

(Ni trogen + BYgracrepsing paGedyst, avallabh§¢ﬁPPW¢9$ﬁ¢ﬁr{?36" (1.6 M

trilpge, sul @thwst ComEalﬂ)_([d'LOtPr LAkl Aty St tavah | gy gehrom Criterion
10 Cat al yst , was coated with an oxygen- cont ai ni ng

conpound acc@PﬂFﬁgnPBgtﬁ@mEPG@éH@ﬁ9QRﬁlng to theR¥eerdere set A

5 gram sapplenobetibe.C 424 catal yst was pl aced in a reactor tube
and then sul phided_as_in the above 15 procedure. Instead of cooling

the catalyst in & 24.5 ggafrpeaPde §dfs the Gud?puraferlyst wast pbgerdduri ng
the §R0LI BlacRbr? thdle afd AP de L HO B he above

15 procedure. Instead of cooling the catalyst in
sulphiding gas, it was purged with nitrogen during the
cooling, at a rate of approximately 60 normal
litres/hour nitrogen flow. After the sample cooled to
approximately 25 °C,'the sample was exposed to a 1l:1

20 .mixture of dry air and nitrogen at a total flow rate of
1 litre per hour for four hours. Thereafter, the
nitrogen flow was stopped and the air flow was
increased to 1 litre per hour. The air flow was
continued for seventeen hours. The catalyst was then

25 evaluated using the catalyst tésting procedure set
forth below. The results of the catalyst testing are
presented in Table 1 below. As can be seen in Table I
below, the nitrogen purge and air exposure did not
affect the activity of the catalyst compared with a

30 conventionally sulphided catalyst.

Example 3 (Dry Air for 1 Week)
C-424 Ni/M/P, 1/16" (1.6 mm) trilobe, sulphided
hydrotreating catalyst, available from Criterion



litres/hour nitrogen flow. After the sanple cooled to approxi mately
25 [err]C, the sanple was exposed to a 1:1 20 m xture of dry air and
nitrogen at a total flow rate of 1 litre per hour for four houts.
Ther eaf twi 98i342s nitrogen fl ow was stopped and the péfEbdsirizas
increased to 1 litre per hour. The air filgow was continued for
sevent een hours. The catal yst was then 25 eval uated using the catal yst
testing procedys c opth belo I _cat al yst
testing are }_Séépr e%m natneyd il"n Tabl e .1‘@%% ggv &%Hcéﬁ g%y?égln in Table |
bel ow, the nicardgeming rerprurd raegpodimg tHodthet procedureafskéct t he
activity of the.gatalysy. compared with a 30 conventional |y sul phided’
catal yst. tﬁ’is'tgéanc%fe 3 (Dry Air for 1 Week) ' G424
Ni/MP, 1/16" (1.5 2695 tgidmbeanple phlipbided as ahpdeoandabimg cat al yst,
avail gble fr |t erion, . . -.. 18 -

Cat al ;a;’st Corrpcgz;grﬁc/g %_é(gégvnlva% E(:%%IF%]devmlt‘ﬁagnpgigagnwlth dry 8t glo i r?@ _
conpound accadtifgiomal he7priveedsr eTset sample wésr thebeltewted A

24.5 gram sanpl [ ' Xp .as J n Exanple 1
was purged W!%)%ceod%{i,g%ﬂf%r@%%gfy sE @gg‘ég%i gﬁgfefygehgﬁig}n?ﬁe sanpl e was
then tested below. dtivorxkswyltseofathéysatakgstnyeptdagdare outl i ned

bel ow. The results .of .the tal yst. testing are resent in Table 1
bel ow. As caf%?%%%%dihné%?gelflsefow'bgfsoﬁ)?nt ks ngeg’l vt q‘égilen as an
activigy equibelent tive catalysbabgainahasnufnacenslty edguikiadedtcaioal yst.

Thi | d { that th t.al t tivit b
prgzerved evg %%$t§# %Q@Q&ﬁ%@£§$?agiﬁoﬁﬁigggdgdygata ﬁﬁéLa P&%nEx:nple

(Base Case - d¥ariphé i ddgnodStrates thAtsthphtdedlpgdr acteatiicyg caat deyst as
described in Exangl e % above waa aubjiect ed to the essentially the
preserve even arter extende alr exposure.

Comparative Example (Base Case - No Coating)

15 A sulphided hydrotreating catalyst as described in
Example 1 above was subjected to the essentially the
same presulphiding procedure set forth above, but the
catalyst was not impregnated with an oxygen-containing
compound. The catalyst'was then subjected to the

20 '~ catalyst testing procedure set forth below. The results
of the activity testing are presented in Table 1 below.
Example 4 (Wet Air + Nitrogen Drying for 4 Hours)

C-424 Ni/M/P, 1/16" (1.6 mm) trilobe, sulphided
hydrotreating catalyst, available from Criterion

25 Catalyst Company L.P., was coated with an oxygen-
containing compound according to the procedure set
forth below. '

A sample of the above sulphided catalyst was
passivated for 1 hour in dry air as in Example 1. The

30 sample was then exposed to water-saturated air at 25 °C
for one hour. After the air exposure, a nitrogen flow
of 60 normal litres per hour was started 6ver the

catalyst bed, which was heated to 200 °C and held at



sanme presul phiding procedure set forth above, but the catal yst was

not inpregnated with an oxygen-contai ni ng conpound. The catal yst
was theg subi ed to the 20 catal yst testing proced forth

bel ow. %@%@ts of the acti_vi#y testing are pr &W%abl el
bel ow. Exanpl e 4 (Wt Air + N'tTogen Drying for 4 Hours)

C 424 N/MP, 1/16" 1431 6 Eefi I o?e, sul phi ded i hydrotreating
catal yst, avdPadh MRGAYIE FPBnEoyr hourgs; Foydowdag &g [Aayingas

coated Wi th droueHiffe, the cat&Pphei Rhdce8MRAURY 36CeRdi ggqt @pihe
procedure se?ﬁ forteh %ael o%/)vi.}l © A sarr%l eééf thhe%g%ove

sul phi ded catalbjistitsavas evalupbedi vaisd tbe procedune dret dfiortds in
Exanpl e 1. T*P;%JT%. Ttﬁ@%&ﬁ@é Bt'ﬁ’e@hg?‘%vi?@ittgz WRFsalated air at 25
our . fer re, a

[err]C or one he ai r "expos ni<trogen fl ow
of 60 Snor mal Hresesqbrithdiablmsl sbelbwed over the cat al yst. bed,
whi ch vas hegladh 120l edd AR G ol . .

- 19 - v hours. Follow ng the drying

procedure, the cdiled ystactesr cooheaihdng5Sther ch€alygstt t{approximatasXy vity

the activi ty 10adhg reteft PrhFalEieel Hh 11000 ol URs! 2 caral yst

Testi ng Procedittte pure hydrogdheafeeet ehiehntahydrogdre fladwl ot
0cc).is f ed to.1100 psig (7584 kPa)

(appr,oxi mat el . Lrst.pressuriz

with lg)ﬁr e hyd gt T3 3EH°o%hi +h 'ﬁslﬁ9§ﬁégéﬁaﬂ é‘%beoFaf@lySt 5 fﬂﬁ‘? es/hour is
est abl i shed. ndwr&dted y504 i X tderwhich polgat €det Ryd@dchebohCralednhi ch

poi nt the hydrocarbon feed fl ow of approxi mately 60 cc/hour is

started. The flay of apprexEmatedy HOr cofbovradks ssarked hdharerteristics
listed in Tabl&e@ uééd efo e@z@elcgﬁéﬁg%y fds ttthg Fharactd AW A ure of the

reactor is raised to 332 [err]C tal duration of the test,
defi ned as tr*;§k§¢oﬁnf?@m4e . After feed introduction, the

15 temperature of the reactor is raised to 332 °C. The
total duration of the test, defined as the period from
the time the reactor reaches 332 °C until the end of
the final measurement period, is held constant at
approximately 65 hours. During the last 16 hours of the

20 " test, the reactor product is collected and analyzed for
sulphur and nitrogen content, and the hydrogen content
is determined. Rate constants are calculated assuming

first order HDN and hydrogenation, and 1.5 order HDS.



the tine the reactor reaches 332 [err]C until the end of

measur enment peri
During the | ast

col | ect eswomsgdamsal yzed for

hydr ogen cont ent
assum ng
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ACTIVITY

1.01 1.01
Exanple 3
1.00 1.00
Table 2

wt % Nitrogen
wt % Car bon

. 306 wt %

= 330 [err]F

od, is held constant at approximately 6
16 hours of the 20 test, the reactor produ

Is determ ned- Rgte constants are calc
first order HDN and hydrogenation, and 1.5 ord

the final
5 hours.
ct is "

sul phur and nitrogen copg&pmepbos/ganmt t he

ul at ed
er HDS.

HoE2Pte oy HYDRO Exanpl €] 1
0.99 Exanple 2 RELATIVEQACTIVITYO1 1.00
1.00 0.88 1—02—Copay-at--ra—Exanpl e
1.00 Exanple 4 HBS™ o "$H#DN ~5 HHYDROq[ o7
Example 1Feed Anal ySis | bybphur [1.01 | 0.99 2.32
Q24 a¥alaal I—I\Ldrng b N 9.28
Example 2 87.77 w yp.&yge]l.OI 1.00
BkERpIECE DI STITTatt o 4G 788 | 1. | BP
5\1% Qver head enp ([ekr] E% -
Comparative Example 1.00 1.00 1.00
Example 4 0.97 0.96 1.02
Table 2
Feed Analysis
Sulphur 2.32 wt%
Nitrogen 826 ppm
Hydrogen 9.28 wt%
Carbon 87.77 wt%
Oxygen .306 wt%

Simulated Distillation, ASTM D2887:
IBP = 330 °F

Wt%$ Overhead Temp (°F)
10 525
20 567
30 587
40 600
50 612
60 628
70 650
80 671
90 701
FBP 952




10 525 20 567

30 . .. . _ 587 40 . 600

50 612 60 EPIS/000Z5

70 WO 9834728 650 80 pet 671

90 701 FBP 952
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conposi tion containi ng sul phi ded net al part [ cI es Hlm Imms
oxi de-contai ning | ayer on the surface of said su

particles wherein said | ayer is formed by contacting the sulphlded
nmetal 5 particles with an oxygegp- oRt | Qg conposition at a
tenperature in the range of from - 2§—§e&%§€&%§ 150 [err] C, and’

wherein said catal yst conp05|t|on has reduced self- heating

charasteristics. a catahfin e SHBSEHARLoR roLAPE shlallal bt M ch
| east one ingrdrtgasles having.am ordpestbheainingl diayed ioh alid m 2,- wher el n
the I@ﬂgf iﬁsé §§130§§9pﬂigghtﬂgtg&° gr%g% Isudﬁ%reln sald
layer is formed by contacting the sulphided metal
5 particles with an oxygen-containing composition at a
temperature in the range of from ~20 °C to 150 °C, and
wherein said catalyst composition has reduced self-
heating characteristics.
2. A composition as claimed in claim 1, in which the
10 oxygen—-containing compound is a mixture of oxygen and
at least one inert gas.
3. A composition as claimed in claim 2, wherein the
inert gas is selected from the group consisting of
nitrogen, argon, helium, neon and mixtures thereof.
15 4. A composition as claimed in claim 2 or claim 3,
wherein the mixture of oxygen and inert gas is air.
5. A composition as claimed in any one of claims 1 to
4, wherein the catalyst comprises at least one metal
sulphide of a metal selected from the group consisting
20 of Group VIB and Group VIII of the Periodic Table.
6. A process for preparing a catalyst compositibn as
claimed in claim 1, which comprises contacting the
sulphided metal particles with an oxygen-containing
composition at a temperature in the range of from
25 -20 °C to 150 °C, and wherein said catalyst composition
has reduced self-heating characteristics.
7. A process for starting up a hydrotreating and/or

hydrocracking reactor which comprises loading a



nitrogen, argon, helran mﬁlﬂi‘ |U“1tures t hereof. 15 4. A
conposi tion as cl ai et t¥claim 3, wherein the m xture of

oxygen and inert gas is air. 5. A conposition as clainmed in any“one
of cl ai myyd.eg/su728 4, wherein the catal yst conprises at pgapbg/iourez Net al -
sul phide of a netal selected fromthe gragip-consisting 20 of Goup VIB

and Group VIII of the Periodic Table. . 6. A process for preparing a
catal yst comagsiiiPot dompositiofi! 8sMdalifled ?'nma;x WAL CUMIRES
contacting the ] sul phided netal particles t h an oxygen-cont ai ni ng
conposi tion a‘ioa5tbm?)‘érEb%rée?ﬁtt?ﬁeaﬂdngéaﬁmgr she2Feactor 2® [tdve ] C to 150
[err]C, and L0 881 okt ek ¥ G it h@ﬁ%ﬁ: ;&gp '
self-heating c %f%c%e is?fcs?k ik EB”E%% RE%%SE’SS? or °s éJr |n(géquli[) a

hydr ot r eat i ngepwtipally a hydhnodasbeaciferdstesdt.or which conprises | oading
a : oo 228 ' t conmposition
as cl a? med | n8 Ianon%]éog?S?:I g?ﬁscﬁnvertlngoaS%lyr?fgctaﬁgorne%g%:e'?Jgssand heati ng

t he reactor tfeedietock whipphrgonpyisesdicontastingt deprfesdsimad wiyth ogen
and opt, a_ by n . 8. rocess for
converting a W@?%Jéé?bgﬁagiégﬁgwa tgﬁ?%%%gt% lc%gk%\f\’lmtgﬁ (Pc?rﬁ?rél%scees %%naf acting

t he feedstockcaktahyst compgdivjen as eleimeed inemmyr aineg ef rcidimpresence
of a ca&gl yst conposition as clained in any one of clains 1 to
5. :



