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EX SI TU TREATMENT OF HYDROGENATI ON CATALYSTS SUBJECT
MATTER OF THE | NVENTI ON Description |In the field of
refini ngS and petrochem stry, and in particular, for
exanpbX SITV TREATMENTE ORHYDRQGENATIONGATALYS EShe
sel ective hydrogenation of gasoline, it is sonetines
necessary toSUBJECTMATTER OFTHEINVENTRON ysts for
a particular reaction to encourage pronotion of the
Descrigishr €d reaction. This is the case with nickel

catalysts in the selective hydrogenati on of diolefins

18 00X 4o L Do P L B, co
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startup accidents or even destroying the reactor. _
attenuate, ,aCEggg Py stplypts oo PRRIAEIAT repeiian eneeurageproation of the desired
cavoid runaway. Said treatnents generally consist of
reactiony ' Big s thsl ¢aspovidfonickel catdlpstsrirs thevsalectiza thydsigenationi dfediolefins in
of the nickel existing on the fresh or regenerated
pyrolysiatgaboliie arsimehe kydrpgumatioMof ergraitid Bydraédrions! e8aiddéaMdysts are so
refining and hydrogenation catal ysts based on nickel,

reactivetBR fHey rhty GROAIKE: rufbivhy Ql!uﬁng at Yt withfResh oéeaga@s@ %br regenerated

charged into the reactors in the formof oxid
I e [ d formis the. .
catalyef CoIHE apl iR ot a0 AR, Eeal B, pisipptogyreatments
step, ,th oxides are reduced in the reactor (jn situ) . .
must bf s5ied il AV IS ErERE S0 HER myar Bl mnsit of bikupisiakpoisoning
t he, dj sadvant ages i ndi cat ed above, in a second st eqﬁ), _
the mash ¥irylenp} g6tivg Bies off dhe aickelyeisting anethsclireshaarerggenerated catalyst using
by introducing a predeterm ned quantity of sul phur,
sulphugeneral |y 0.1%to 1.2% by wei ght of 20 sul phur with
respect to the catalyst weight. Generally, a
SMbgpak it yG eegaeding rdfin zﬁfdl,hyﬂktf%én&_ﬁon a8 @ based on nickel, iron or
sul phi de, nercaptans, hydrogen sul phide, thiophene
balt, CRIFROIL e ysBUAR o i ¥ i fiR i
coba di et hyl SLHSph%ﬂge , DI\?gag‘lcrﬁéad]|§l we@%fﬁ &ﬁl‘%ﬁ?ﬁe, .1des although

i sl 5 e RO R SRAUG AT B BRI, i o

., te rature for quite, a long period (for exanple to
oxides;agtilrduced {Bilay reaxioaET S Nio B Pietalls elerusig sgsisn dher, &0 overcome
,of 400C is 25 used for 10 to 15 hours). iovQ-wAp~
the disadyantages ingicptediabove, in a second step, the activity of the catalyst is selectivated in

situ by introducing a predetermined quantity of sulphur, generally 0.1% to 1.2% by weight of
sulphur with respect to the catalyst weight. Generally, a sulphurized compound is used, such as
carbon sulphide, mercaptans, hydrogen sulphide, thiophene compounds, sulphides and
disulphides, for example dimethylsulphide, DMS, or dimethyldisulphide, DMDS. In prior art
processes, reduction with hydrogen (first step) is carried out at a fairly high temperature for quite

a long period (for example to reduce nickel oxide to metallic nickel, a temperature of 400°C is
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used for 10 to 15 hours).
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*000002* European patent EP-BI-0466 568 describes a
catal yst selectivation/ pre-reduction process
conprising a simultaneous step for a) inpregnating the
cBurapsast palent EX-BIHOAGGr 56& ofeseritres ny catsysd usedecsimatidny pre-reduction
pre-reducing said catalyst using an organic reducing

Process cuopuuisthg at siomsiltameoub estgb fenap imbrdghatiiy e ca@pit with a sulphur-
The invention can thus inprove prior art techniques

contaiiing com@oshdTphd fo?1 Peb-Feaéthf is@iaScatdli & Nisine! $n bl%%ﬁicotfe?@ci?% compound,

constraint to the operator of the industri uni

thus inttH@aﬂs@M@éBfif%h%gg&fgwed bel ow, we carry out

si mul t aneously uccessively in a variable order,

j : ign of the catalyst with at | east .qgn . )
T R R et % Are Embion and upop!Pedgendigons which
sa.d catal yst wth hydrogen at high tenperature (i.e.
are less,p %\anéﬁﬁl@{&tbi% areratop phthe indusirghnit-enper at ur e and
preferably nmore than 250C) and c) either passivation,
phethe rigpenfionogdsdribedn elpws svev atrrpopt simulsindowsty @k yatcessively in a
or bringing said catalyst into contact wth a heavy
variableragden, @) imprpgnatiod of itie paslgstbivih td 16Q00AE \s@1phlir-containing agent or
carrying out the contact of this second option, if it

compoghd) it 1bg FeRicink@hidRARYYsY MithAydfdeh TEH ﬁh lﬂ&nﬁér{atﬁ*e ' e.ogé gagt%mperature

either by storing the catal yst,” which has alrea

' ' [ t _gasequs o
sbove SRLRRLIBLAB R pRITR0 ryf o 250 og TR EER passivarion, preferably
..catal yst. in an.jnert heavy organic liquid (for exanple
OXIdlz\Rﬁ inI%SYV 1pD, Sglgsca lySt,oqr%gPrllglggg%aﬁé@p@sghjntaﬁéntact with a heavy organic
. ..equival ent product). However, this catal yst contact
liquid. pI(t) ésqu§§1plett9 cengphv offrarymgavihhededtatoef thissecand option, if it substitutes
industrial scale when large quantities of catalyst are
for pasgiyetion (iemsel thehfa yhdicw reither byasiocing Ithejvitalybts wis@dh&usleady been
as a hexadecane or a heavi er hydrocarbon, for exanple
selectiwatetharid rediubed, dn GASinGit | gasédits AoPhBleV@CEHanIOWNIS, L or BP storing the
Such handling, in accordance with the present
catalyst [ ' Lired; " | St - £ | e t.he
¥o} DR Reph P BRAE BRI QU offtheR ke gl £pas R ASiabiliine or any
- ' dees not .hav o carry it.out hingelf but
equivaleit bidhe "POREIH 0 {fialvEL EBiarL pop iy ouelcheater Stmended for use
cat al Xl;t aire tment, pre: conditioning or regeneration. _
Oon an ipqusfrial scae, whem darge qyantifics | of cptabyst greyuiedoinlens gcbeayy inert organic
. .. the user of the catalyst, i.e. the operator 25 or the
liquid isaisechayich agjal hexpdarane prea peayidriydtosdrbony for gssmpleai Whitd eil, a gas oil
in his reactor or reactors and then in said reactor
or any equivaemttposduct.i . e. "in situ", he may optionally carry
out depassivation with hydrogen with the advant age of

ISakh haRditpavh Rgcdrda@akith ke pRE@ Yiftberki®nMsIrried out “ex situ”, i.e.
tenperatures for |ong periods,
outside the reactor, which means that the operator (i.e. the refiner) does not have to carry it out
himself but can have it carried out externally by a specialist in catalyst treatment, pre-
conditioning or regeneration.
Then, at the end of a catalyst passivation process, the user of the catalyst, i.e. the operator

or the refiner, will have the pre-treated catalyst available in his reactor or reactors and then in

said reactor or reactors, i.e. “in situ”, he may optionally carry out depassivation with hydrogen
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as I's necessary when said pre-treatnment is not carried
out. Thus, as an exanple, a nickel catalyst reduced
., using prior art techniques has to be treated in the
with theadyanage of nofyierobasingito hsp0befcatalystito high temparatutes fBOBEE periods,
~ for 3 hours in the case of a conventional organic
as 1s ngneesarewhien sd prerediment is becabri@hehtoThik) s Rh @& @HH1O4 nickel catalyst
the present invention, the operator may, for exanple,
reduce@usinglpaoe aftQechin@iires hiPiohe! théatddl iaKRE preddidb % hydlogd 400°C for 14
for 3 hours using hydrogen. The progess of tﬁe
[ ( C . itu' trea nt .
P, O oty e R 5P plrVeniaL e e FEMGERh, whie at the
.0 I containing . at |.east one netal from grou
end oft e pioBd ¥R e Pt cint Sl 4EIS0aTRSR O op xamPly Gy have to
. VI Fet.agsr dg{)ositeg on a suppart, consisting of 10
reactivate the nigkel catalishatele ¢ doys3 hgurs psing hydroggn. pr i ngi ng t he
catalyst into contact with at |east one
sthepPrigeess orft the rinyeptionpencerns aquogessifior {est sifu’t eeament of a catalyst
sel ectivation); b) treating said catalyst with

which hysitodgenedisted prioe ipageataid atalyeieontiiiing At leastSHRIAAIESN group VIII
(step terned reduction); 15 c) passivating said

of the péricaiey@ble AWhiBH iOfbe HYgoRP VaThetith ! &Rgsitéﬁao\ﬁya .él.gygf)%tutf'onsisting of

organic liquid or by oxidizing treathent carri
carryind®fuP fiee H&s ’googzafter steps a) and b). According to
yr?helz1 [ n%/een%tlysoﬂ, )E:a)t al ysts are treated which are based
on at | east,_one tal . fromgroup VI|] of the periodic .
Al e (sai PTHEMNE Wy catalystpinio sg@tﬁg W}thk@le&%ﬁooq‘?o%phur-contammg
particularly 20 being in the formof nickel oxide)
deposi t ed @§cqt gpmaprd Gtepgemed selectpeation)ul ar
alumna, in particular when said catal yst has to be
dduced beftrmatingiseidoratastsdth Badrdgentanlay $rSpeRdtre above ambient
substantially free of group VI netals. Said catal ysts

are used inembaamya(s&%aa@iédqed&ftioﬁf;Omati c
hydr ocar bons and the hydrogenation of olefinic

feydr ocar bo ri}issiﬂiﬁlg%'dﬂpéﬁatlfst,%rﬁrggl;&{? ﬁ&?@gﬁ@f @lth q{ea\éy inert organic

netal s enployed are deposit e am)rgho

(2ol tos, M 8P Sl yehlnfon i Bu et Rag Srafer seps o

i nvention al gg concerns a process for "ex situ"
treatment dP98)-cat al yst prior to use or re-use of
sai d catal yst, characterized in that it consists of
xcpidingytooihe invensions casplysts are tiyatedt Whichcare thiasall ot least one metal
any order on said catal yst, said catal yst containing

from getup| EHE of theepeniptlial table sai¢) et prafefablyobeitid) RicREr irdCin6re particularly

tabl e, and being substantially free of group VI netal
being int the forh AIfVfEkdProRidR) Mebdsited on a suitable support, in particular alumina, in
particular when said catalyst has to be reduced before use or re-use. Said catalysts are
substantially free of group VI metals. Said catalysts are used in the hydrogenation of aromatic
hydrocarbons and the hydrogenation of olefinic hydrocarbons. The supports on which the metal

or metals employed are deposited may thus be amorphous supports (alumina, etc) or crystalline

supports (zeolites, etc). The preferred support is alumina.
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5 containing nickel, in particular in the formof a
ni ckel oxide) deposited on a support, said three
s,{.)l%(p,s bejng as follows: a) bringing the catalyst into
cOift ¥entigntaksogonreras e peersssior (e sit drdatteritig a catpbyst pfdr to use or
conpound (step ternmed selectivation). This step may be

re-use @drsaidechtalysts charatthezadr msthac & @hsists dfeastyifi BuS Mr&Liikps a), b) c)
i.e. in an aqueous or organic 10 solution, or in R

carriedSOIR IR A8 Y @Fder dnaAi PEHIAOHS sl 85%?{’ 'é' L an.
treating said catal ys? vvist hchy rogoglﬁﬁlg%lgtgt ?éeaﬁtp@%ea‘%lﬁtﬂeﬂom group

VIII oR8 YeriedIR kit ! ' referably at, 2200
(st \gp t er ned ’ra(relg ﬁgﬁgos ﬁg’#&gbaﬂgg%egi°$ &l qlWSV ggﬁegﬂ gtg? S#tglyst preferably
. 0] a .ef.er ab oXxi di.zi n assivatian, or by '
°°“ta"§}6%{]§[é?l’ vﬂ\}d pRUGHRLE gé?‘é‘éﬂf g nrq%aﬁwaﬁen%pwg, ony aupport, said three
st bcat al %SIIB?'TLS preferably essentially constituted by
©PS DRINEIBE O Sde deposited on an alumina. Steps a) and b)
are, for exanple, carried out in the order a) then b)
& in the dirimgingbihe eatalystainto Thmtyctnwith adt sleasveoreasulpl@d-containing
out simnultaneously. Preferably, during step a), the

catal ytic agerstsoriconiioufdl (sstg fermad bddiva@ing, Sy §18p ndhibe carried
at | east one sul phur-containing or sul phurized agent.

Sai d sul phuwirt G0 Mcabrdbdide OF af WaBthdHel HRhn ,qrg.)gﬁ‘gg a§§eous or organic

agent is selected fromthe group constitutée

di et hanol di nhi DVDS . .
(di et hyl disét‘ﬂ“%ﬁ %25‘ ,5‘9435%%5%@1 PHIGELS O greaniasoltion;
| phur. i ndi cat ed ove, our process is applicable
fvﬁ the tr ﬁﬁeﬁﬁ?ﬁ sard figtalyelg itk F%O&fak at yistenperggpre above ambient
aromati ¢ hydrocarbons and ol efini c hydrocarbons. W
shoul d add '¢"HBErayIR andgprefeeablingt 250He (stefetgrmed wHuctizmy)
sul phurization is preferably in the range 10%to 30%
Diring sai asbvatingshidrcataditst, @ithér. 8 YréforabBloadidingasivation, or by
particularly 0.2%to 2% of sul phur, expressed as the

wei ght of sohiaburitvg hbavyesspakd ligadt he mass of
catalyst, is preferably incorporated into the

qaug! e ' : f reduction of .
CaR P cpualysH IS PSINEP el bl p 80 R5 By nlREt 3168 Reliited on an
. ha net hods for treating. a, catal yst .
shoming 8Bk AP AR B RO <Rormple, iried aiCisetnt Ardime) o) padn die order b
th of, ht he cat.al yst. ,Tge Appl i cant's European application
en a)e gy naynalsg B cansied iyt Eimuligaeaysiyp pirefesabily ruERg Atap a)othe catalytic
.839 may be cited in this respect. However, EP-A-0 707
mass 1sgyiyed 34dratileast gnecsohvent and af lease anavariphurfcohtaiiing oeatlptemized agent.
.. t catalysts for petroleum fractions, and thus the
Said sulphuatyyeining atishiphnentd dongrouhdat ageaetd seRclelliffons 8RSroup constituted

which is a catal yst based
by diethanoldisulphide (DEODS), DMDS (dimethyldisulphide), polysulphides and elemental
sulphur.

As indicated above, our process is applicable to the treatment of hydrogenation catalysts
for aromatic hydrocarbons and olefinic hydrocarbons. We should add that during step a), the

degree of metal sulphurization is preferably in the range 10% to 30%. During said

sulphurization, 0.05% to 10% and more particularly 0.2% to 2% of sulphur, expressed as the
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on nickel oxide. Further, in EP-A- 904 839, relating
to passivation preceded by sul phurization,
. . sul phurization is carried out by bringing the

weightfisuiphur with respeasrie shetmasistoff catalysty ispivefieiabyinc oppaiteitiniothe catalyst.
10 the presence of hydrogen and not in solution or in

Duringssigple) theategiae odmedugtiew ufthe catalygeis ipteferablytat Rast 40vpr €
particularly, the invention is inplenented as foll ows:
The: pidérahry Has ipfopd¥Bd SR Kor tREARY L&: hoikindSd iati
at Igast one spalpphur-cont a?fgir rtllggtfuigo%%gbag}?icﬁh#g@@ §uﬂ91ur1zat1on,

reductiBﬁ%ﬁ?Pgs%i\%fioﬁBf{h%%ﬁfal}%EeTﬁo ﬁﬁgéﬁngi; Eﬁrr?p'g%as%gwgﬁgﬁ _A-0 707 890

solution or an organic  solu
ueous or nj 0 ion, inthe range OCto
and Eﬁa"go%&,%gprp PG 35}%2‘{) %O‘? hgbtr dAg% heodited; i ghcrespeete  However,
Lcularly at anbient tenperature except when step
EP'A'Q?&% g&o CEF°R 1%@' GaRceE A reatments ol hygrofreaimept IshtalyStsi fbr petroleum
. inpregnation is generally carried out by stirring the
fractiopsa @ad $htvis sheraaselysd is ldifierentefaom thm ersacbinvihint casedvkith i@ atalyst based
_ one sul phur-containing or sulphurized agent. Stirring
on nicke$ ogider Fertheriin BBiAYQ 984838 UcladiBf € pRBNEtior Sreddlied b sulphurization,
exanple, it is possible to use a rotary i npregnatyor

sulphutiPatithiii§ BarkiBE oAy t?hd%zné%‘hg Wy iﬂfogc(?ﬁl%}f @fﬁkl 2 §ulphurized compound in

progressively wth the solution nj ec
th : .the.sul phur-contai ni ng or : :
e preS 1 LE) hﬁﬁldzré%prgeglgﬁiﬁ?ﬁéeo utllo ogtné Busﬁfn%m@él aqag%gwéﬁggamc solution.

i.sul phid r.2,.2-dithio-bis ethanol with fornula
%réiﬁ&!"%f%&c%%?@l}“%mnl?ne%?f’o%foagwmoo S) or DWVDS
élﬂli met hyl di sul phide). Said disul phides nmay optionally
eucalysisis impresnatpde “offsita” €t rsin) abing uit pleast , oriensulphur-containing
particular as a powder. Polysul phides such as di 25
compoyt in tutopiesgricp aifya uepnione (sdRen§.of i0Eh AREFUsNAItRN or an organic
di tertiononyl pol ysul phide (TPS 37 from ATOFI NA)

solutiop befresusfdngionin SR dtfuleOs dridr@ankOdot@iYn, il TRY r&%gldﬁé% SWrbreferably
no solution or aqueous suspension i s used, but an

in the PN@ANINSCSB! 4LOMARE i i [ [[Led.ongani ;
sol"'vent is a white g’%il{raiefaplgsﬁ&!&?léﬁgeﬁﬁg{aﬁuée ekedpt When step a) is

. |i ' njted States .patent US-A-4 530 917, or .
camiot LMD MBS 6 SuB oS ipbih S sboe e it O by sring
| cohol or . pol yal cohol, glycol or polyglycol, or an

the Cataﬂl‘,‘o s Wity atdpsteng solyemivandtat leashone hlel{agwdcmaisitlg pr sulphurized
?ﬁ)é" it may be advantageous to elimnate at |east the

agent. dirang posartighowf usingeanysolitabletmemed :As dieexanvhigrit idiossible to use a
i npregnati on described above is termnated, it is then

rotary jmygsgriie nowhichrthy solid igbhght int€abmB&t profrekdifely with the solution
catal ytic mass between 100' C and 200' C, gener al ?,y

injectedei@esles. 130' C and 170' C, and nore particularly at
about 150'C, for 30 mnutes to 3 hours, preferably

1 BRI AU o TR REe BB may o
diethanol disulphide or 2,2-dithio-bis ethanol with formula HO-C;H,4-S-S-C,Hy-OH (usually
known as DEODS) or DMDS (dimethyldisulphide). Said disulphides may optionally be used as
a mixture with elemental sulphur, in particular as a powder. Polysulphides such as di-
tertiododecylpolysulphide (TPS 32 from ATOFINA) or di-tertiononylpolysulphide (TPS 37 from

ATOFINA), preferably in solution in a solvent, may be used.
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10 furnace is used. As an exanple, a rotary furnace of
the louvre furnace type described in the Applicant's
patent US-A-4 551 437 or of the Louisville furnace
t Yhen (Rosdvtiareer aquceyiesuspgnsiondanseds by amergamatselution or suspension,
FR-A-2 649 623), may be used. To carry out reduction

the prefrredherganir ablvsht isst whitdypirit addefiat ah et Apslicaans Unlited States patent
reduced in hydrogen, for exanple in a rotary furnace,

US-A-des30ee17, 25 Gphoasl bthef 80IRAHA boIvaRI YRR s 30
and 500' C, erl)ﬁd m?,rg@}gartei cularly gt about Sf{’gﬁo%%q%irémlyalcohol,

glycolfgi?péiygg;%ﬁor leiq%%ghg%gﬁa%gggelﬁgt alyst is preferably

assivated to a inair. In said step «c¢),

R TG R I R e PR ——

Solvengasgi, at i 0516 i.s carried out by partial and superficial

$iedaticsnWhen fhsguueetabion deserigad 2beve i deraninatrdssit isathgn possible to

preferably in a bed in notion, for exanple a noving

carry Qi hat Hreatareat of therortaditic Sassibaiweetnl 0Q€ aml 200°C3 geneally between
out by bringing the catalyst bed into contact with a

130°Cpad t1i787C parelsmoreepaficudariyg @tnabiont #50°0) €61t 30 Sidduted @3 hours, preferably
exanpl e nitrogen. Said partial pressure may initially

for abdag 1it6 2 heur§, a6 PEmidat thedB%foP bhort PR I : : i
MPa) , preferably 5% 02. d%alijgl parti ge g%?%@s%?éefeﬁébg a%ovmg bed

|
furnac® O8RS SAY Gh ¥xamPfe! G356 gg‘lf'l%de oft thk .elé\g\?? ?H}nlgge Eﬁ)ﬂ({é@%‘ibed in the

val ue for oxygen ih air. passi

. OUb a 150T.apd preferably between 20" C
Avplicits pIEREUS AR 531 07 e OB AT Jurhoey e ddscribed in the
. the en air. An alternative to oxidizing passivation
Applicpt’s epﬁ['hﬁé’rt%‘é ERqA-2 6499331 mpnbeusedavy inert | quid,
such as hexadecane or a paraffin oil which is free of
i Tep@arry jogt redristien tod cheicgtaystrésters byahe tchialysadd igeierally reduced in
sites constituted by netallic nickel cannot react too

hydrogeapfod eyarmplt fn & hetapxfgeie, Betabedn 250POWRY §00°C, &% AYBLGRen 350°C
will show that this technique only works on an

and SO0TC)4RH ke patiRligrly Gt ALk Soocol 2198 pGLANT1 L1 €5 of

cat al yst said inert liquidis sufficiently heavy.

t apal hi cheh under e t.he three steps _
e ey 624 Sl SDDOS, HRABHRANE ol B BRBin s s
.whi ch has .bee sel ectivated by poisoning the nost o
o), oxidiBpf JastigE FF e <Rlabiy v viueshufly vaimed o S onilsing passivation
, ,(Sperator or refiner), it can then be used "in situ",
1s carried out by papiéal rand ctuperdicied pidation wiirednced enetalt tbws tofithe tatalyst and
be used subsequently, and then it is optionally
preferaplysigi dobeal inamoteay tforvexaepldie nidVimebedl otsd rdtary a6 eBaid oxidation is
for exanple for a nickel-based catal yst, getween 100" C

carried@dl b $Bnfing Whic athi9st WedhR OntaBf Wite LA ta1 BRIWRERE bxDeelt in an i
and 200' C For 2 tg 3 hours. The pr o?eass Ps appl fcg%egm an inert
gas, fog)‘%fc%lgﬁlglfrﬁgﬁééﬁ? nSaiﬂfpa?tieﬁ %@sxﬁtm?}aﬁﬁﬁalﬂpbgtin ltl?ea?gngg 1% to 20% of
oxygen (or 0.001 or 0.02 MPa), preferably 5% O,. Said partial pressure is progressively
increased until it reaches the nominal value for oxygen in air. Said passivation is carried out

between 0°C and 150°C and preferably between 20°C and 120°C. The passivated catalyst may

be left in the open air.
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active netal (deposited on an anorphous or crystalline
matrix) the selectivity of which is to be nodified by
poi soning at |east a portion of its active sites, for
eXBpPe@ative to exidigingtnassicasionds m imgmaSe dgerutalysdin angavy inert liquid,
whi ch process a substantial part of said netal oxide

such af dexadacarear mephrefinsiit whichtie flebef impiritidsi (THY RBRMIEue means that the
and/or potentially, part of the reduced netal is

.  icah oy L di : “ab .
active site$ icahdtitutad thys He@dlfid Gickel YardRt réack 3bd 2%3&@/]: @mi !CI:'I.E (Hﬁen in air.

catalyst to be handled in air, at the
b S ivated in situ.in th
Howe R Qe SRk KOl SN2 ol s LFARMI NG NG 31 pbincistafegly t handle
ieh i h ..l ower/shorter an e tenperature and
large %a‘i‘tgt%"isé’ﬁcﬁ\wﬁfy&%‘f\iﬂﬂl"bﬁh%% BeuHicy @g?aw if the multi-
2& ste %gcess of the invention had not been carried
olyhen lpstiwhich hgaundesgyne tissthreeesteps a)ubphnd c)(said catalyst the
. ...comercial N/alumna type catalyst containing 24% by
initial g\&t;vgqytofdyhlcmih@ been selegpyvasethhy @disoning thehinbet &pive isttes) $s ready to be
~ described above to fill 70% of the pore volune (i.e.
deliveigd 7o the userr (operammoo fefitt)alt yai Jhen b6 @s¢d iR 878G 80in the reaction zone in
catal yst was left for one hour in a rotary drumin th

t he
which €I chtalPst i@bd MedZubsedherkBO afd iHan§Y ﬁ%ﬁbﬁi@ﬁeﬁl@; dﬂrsﬁibga to reactivate the

hydr ocarbons. The dried cafal yst was treat
5 . . ¢ ,
oty SENEESEA, 6 A AT 3 B KBLA LGBt HLRRSS IS fioc 2 o
d.elimnate the hyd . At th d of th
4 hourgg)ﬁf\%rgb WO%?%E% : Béﬂfﬁj gﬁﬁqbq%?%it?l 3thI‘?lE}rS(|?o;3 gr yodr ume t he

system was cogl ed and purged for 4 hours in nitrogen
ai(hf RIPEESH &yappligaiie to theyireaimesyt oif @ atplyse pned anuat deast ome dide of an
. a mxture of 1% oxygen in nitrogen for 2 hours, then
active gietah (dspositefdgemar emogphoosivs crystaliine whdttix pihe skREtiviREof which is to be
hour. Catalyst A was obtained. 5 EXAMPLE 2
modifi¢d byrpaisoring ht leadd aq0etor0d 1 itsaRHES §itR, P %)?ﬁn}ﬁle %m@ﬁﬂb@-mntaining
Ni /alum n a type catal yst containing 24% by wei ght o

agent, B&ﬂg’\@ﬁich%&\?\f% . E&%ntiaﬂﬁﬁ??ﬂgkc?/ rrr)lﬁit&l 5L ri]saﬁynsrf]od'frﬁa ex situ into the

t enper at ur e, anmount’s o u r -correspo
: t heor.etical, stoichjonetri .c value of the .
metal€ iRy ehRx ARG (G Shrd o8 el ochaialy g oprticially re-
... t0 6.8 1 %Db i ght of sul phur, expressed as the dry )
oxidizq o sspol b ENaligt Robe et B i R vl WhicBaTepess the catelyst i
. catalyst was inpregnated with a solution of
reactivefed i pify Bnibaypresencs gfshjidprged et ditempéramde amd fontai gegiod which is much
spirit. 6 g of TPS 37 mxed with 56 g of white spirit

lower/shageraiide thet lenPbiituye ahd datasioy Sthiéts wodkiSitve bReh AB¥&ry if the multi-
Catal yst B was obtained. It had only undergone one

step prédesof 186 invERAGOURRL hABe& carfill€oul Phuri zed conpound,

step a). The inpregnated catalyst B was left for one

hour in ar EﬂMPﬂ"]ﬂjmdoﬂlﬂﬁﬁoﬁﬁla%séﬂ%%f %ullﬁhiﬁ'

A commercial Ni/alumina type catalyst containing 24% by weight of NiO was
impregnated with white spirit as described above to fill 70% of the pore volume (i.e. 0.7 ml per
gram of catalyst). The impregnated catalyst was left for one hour in a rotary drum in the cold

then for 2 h at 150°C to evaporate the hydrocarbons. The dried catalyst was treated in a

traversed bed at 450°C in a vertical furnace with pure hydrogen for 4h to reduce the non-
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15 150" C to evaporate the hydrocarbons and fix the
sul phur of the organic pol ysul phide. At the end of
the drying period, the systemwas cool ed and purged
sulphuriged nicke) and eliminate theduidrapatbons.udh g anidtdf thaactivation peridd, and still
) 1% oxygen in nitrogen for 2 hours, then with 5% oxygen
in the frefary? diyonr e tsystamaivih cadled dhdrpungel Reus hoGt il Hisbgén and flushed,
was obt ai ned, which had underwent steps a),
generallylap brdinaratterperamred, dith a RRGEIVGH 199dxy %Wgél ?ﬁr.ﬂ Hours, then
accordance with the invention: steps a), b) and c) in ’

with SHUBGBESIR? howrs, Bl SHitBaWir ofle Hat tdb‘g’,@g# Wﬁgggﬁﬁﬁé?p

a) was activated in hydrogen in ar i'mace

der th | je 1 -t t * 450" C;
(e« 6 It B BOR RS e SR TR MR phisPre
he .act eriod, the system wa

d | i vati ; A
2, SR oS S et S B SRR a0 v

with a mxture of 1% oxygen in nitrogen for 2 hours,
sulphufxﬁEéﬂ ggr%rq:]%@ﬁdxpgy tgnp@ét,%gq, V\ti}heafm%qntsgqf@plpbnecdrmsp()nding to 22% of
Cat al yst D was obtai ned whi ch had undergone steps a),
the theasetipal staichiemetic viajue oftecisidphideNaSsl 8)stoiptEiemietraiof 000% corresponds
i n succession. EXAMPLE 4: In accordance with the
to 6.810ereweighhof silsips, expresbdd Bk dry)matier Sove&8&SoP foss on combustion.
Cat al yst B which had thus undergone step a) was

Baid b’a@ilﬁd w3 ipesonarn with AsdIE of &i-l{%onélr)g l}ﬂbﬂ%@lﬁ@d&dissolved in

under the following conditions: tenperatu

white sk;lﬂﬁe 6 gQ)f PSISP *ixé(p@%t%d%ggaiﬂite S 5'1 ?&f?gra§9%q B)?é%@lg ‘of catalyst as

the“end of the activation peri

- rged for.4 h S, i nitrogen. At this
doseribl Bp6¥e. Bl 8 s oBlaindn L ol ePgerane pispien o impregnation of
he sul ul h(gri zation, and b), reduction, was brought into
t esu@%‘tgﬁ fompeundastaRayy white oil type hydrocarbon
Marcol 82 from 10 Exxon Mbil) to fill the entire
amprignated catalyal B veastleft yartane Hoer gquardtartyydrad inithe cold then 2 h at

enpl oyed was 5 8 g per 100 g of catalyst. Catalyst E
150°C twasvaptutatei the Hydvor arbofechd e §oINEUISI ARG ohnic polysulphide. At the end

sul phuri zation, b), reduction and c'), passivation,

of the drRingpefi68 5the BystéafAMslebokd ahd pfeed FooN f&urWid Hitf?%@n and flushed with
and a) e sane

i nvention: steps b), c¢) I n successi on

a mixti@ m“/t%)ﬁ{geﬁ% fMeozbn 35 ?ﬁ&l}gi t?%fv)itﬂ 5%%2%%‘#?}5?@%&%8?“ with air

reduced | ydrogén in a ary "t

for one%lt;'(?“;{l;r.f %aéﬁ%t%o&%n%#%%i&gggg éa eg\fvgntr%ég%gq),_c éqlélllq%ggtion, and c),
t.h

. t.hen passivated by being cool ed and purged for 4 hours
passivaign. ity ggen then flushed with a mxture of |% oxygen
in nitrogen for 2 hours, then 5 % oxygen for 2
EXAMPLE 3: In accordance with the invention: steps a), b) and c) in succession

Catalyst B which had thus undergone step a) was activated in hydrogen in a rotary tube
furnace under the following conditions: temperature * 450°C; time * 6 h; gas * 100% hydrogen;
pressure * normal.

At the end of the activation period, the system was cooled, purged for 4 hours in nitrogen

and flushed with a mixture of 1% oxygen in nitrogen for 2 hours, then 5% oxygen for 2 hours,
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hours then air for one hour. The passivated reduced
catalyst was treated with 6 g of TPS 37 and 56 g of

MWhite spirif per 250 g of catal yst, as described in

then al\ggxgrpapiogr_. é—ﬁélyptnla Meagrobtaiapdohioh had uiiergms stapb ta),fsalphurization, b),
one hour in a rotary drumin the cold then heated for

reductipn gnd¢), paBOa@tion, iswagessiore of f  t he hydr ocar bons and
fix the sul phur of the organic pol ysul phide. Catalyst
EXAMPIO 4 almaetondtamde wikt thelif 96137 Steps 8P D) Bhd c’) in succession
reduction, c), passivation and a), sul phurization. In

CerglestB hichRIMBLEuRdergdhe ﬁ%?@d@ﬁkcfcti%trea il ﬂ?dlrﬁgelggh%rotary tube

a
i nvention: steps b), a) and i n succession
furnac& QRAER fifd io@s: | hed i X a 2 wa
Cér: educ gdg ?Hoﬁ@ﬁ r 6%]’ E}r%m?% g B%rg{ur?(?)t & g"‘%ﬁﬁ‘%@% Erlh §E‘%§ JRg& hydrogen;
follow ng conditions: tenperature * 450'C;, tine *
pressur%hﬁ}onglgis. * 100% hydrogen; pressure * nornmal. At the
e dt of {]hog. ﬁeducti,on i n, hydrogen phase b), the
tBF wofl e actyriion periodcthei syRem wamsoqled god parged for 4 hours in
. cool ed under nitrogen for 4 hours. During this
nitrogepyr §&/this GYtagsy then cafplystoydivhshadh indep®® steyss mp bsulphagidation, and b),
onto the catalyst. The nass flow rate of DVDS (0.6
reductigp,wasplenougl@Onty afntact atithl y égvywabitdleil ) RRFo&PJ@arcol 82 from
during 4 hours of catalyst purge/ cooling, the

Exxon 0lebsil) itd Yillathe StiRpére voluhldt JrRdiCE&IVAS The %g?:lltgg 'of ;oﬂgeél%loyed was

of reduced catalyst. After this sul phuriz

58 g pe) 00 38 c4EHNL | BB al yst was -
sP pass ?v at e dg’\g\f ?%ta%gg%vi#l?? te]'11 lﬁ?)éfdz\ﬁligf ﬁ g%(gﬁ%%ﬁ%? ng;sfeps a), sulphurization,
| | % axygen in nitrogen for 2 hours, then 5%
o) redlgc)i(l%gfﬁ&‘m,?pas %%b&{ugén H5EHSSPy for one hour. Catalyst G
Mgﬁ_} 'h.n d whi%l}ﬁF had undergone steps b), reduction,
EXRMEL SR ctordnes avith ths inyentions siepsd), shand a) in succession
successi on. EXAMPLE 7: In accordance with the
iLAG S#e spmmereiplscaglyss as desruibediire Buahple 2 wesirezicedn imehydrogen in a
commerci al catal yst described in Exanple 2 was reduced
rotary tiibe fuymhco gaderithe follonting yonditidhe: fetipBratge *FsouHARECGH: Yas * 100%
with the introduction of hydrogen, TPS 37 was spraye
hydrogér)tpgesbite * S+HRABCE wiii tAch FastiQsied By || ;
treatnment conditions vvergasen'pleoygd: i%ecﬁéi&?a{ngrge&&di%ﬂ hours in
nitroged fén GushddWith a Gniks ¢ i Q48 Tor Phéss Yhé, 3
S ormal . Fhe ThaY7 u}{?@i\f\}{ogg{ gg?/\%g)ﬁ%go.%gg?rh‘?ﬁ%lgﬁ’%e’kﬁ%ﬁ’xygen for 2

h - tthe end of .the sinultaneous |
ours tftn oP oK how T Hief Vit b DR B I54E it o TPS 37 and
t.allic ni I s, purged and cooled in nitrogen for
268 °%%Lﬁp§?t Pﬂ‘i%ﬁ@o‘ﬁ%@&ﬁ%ﬁ&oﬁsﬁ?ﬁ%mﬁila Egamplet k| The inapregnated catalyst
then passivated using a mxture of nitrogen and air
was lefi.{or 08¢ ﬁpwglma gy ygem in the cold then heated for 2 h at 150°C to evaporate off

the hydrocarbons and fix the sulphur of the organic polysulphide. Catalyst F was obtained which
had undergone steps b), reduction, c), passivation and a), sulphurization in succession.
EXAMPLE 6: In accordance with the invention: steps b), a) and c) in succession
The same commercial catalyst as described in Example 2 was reduced in hydrogen in a
rotary tube furnace under the following conditions: temperature * 450°C; time * 6 h; gas * 100%

hydrogen; pressure * normal.
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20 nitrogen for 2 hours, then 5% oxygen for 2 hours
then air for one hour. Catalyst H was obtained which
had . si I'T'I(.il| t aneousl y undergone steps a), sul phurization
aﬁtdthS)e,n (o 4% Tedypilominghydregenl ghage b the catplystsbasad ionmmetallic nickel
EXAMPLE 8: (conparison): steps a), b) in succession

was puggedhansk egeles) undepnitragendent Howrs e Dutaigathisyiurge/vdolial ih attrogen step,
t hus undergone step a), sul phurization, was activated

DMDS wa$pehutiged on@5sthaaiatystx Tho neassS floAt ratdef BMD9(0.6Nnhr per 100 g of
activation period, the product was poured into heptane

catalystwaeter@iidedab TR RARE 4 WobiR JF ‘éatﬁ%ﬁgﬁsf-?é/ i cgglh?% ?lﬁee%tlggﬁtg. of sulphur

passi vated catal yst | was obtal ned, ore

i t ' he other catalysts. It
lntmdu\-/gm'&l?lwaigg@errlw?ﬁgt&? %@qg(l} E%%‘r‘f%:t' liquid wused (heptane)
t heav nough, .in caontrast to Exanple 4 in , _
Ter s s@p&gﬁzaﬁgfl stea ). ¢fis rediicedang SpiPauBsrdesatalysh wiae aspivated with
. hydr.ocarbon.  [EXAMPLE 9: Characterization tests 5 The
a mlx@% PhAtFAesR And pig gopiaming, Hesmyatrein mirogesnfopadohsathed 5% oxygen for
catal ysts were characterized by: sul phur analysis (as
2 houry then A forfanshons| uene | eachi ng), a magnetic nmeasur enent
of the degree of reduction NI and a nickel weight
atalyst € wes dbmined whidiehatbgideggonefsteps 8Y] t6dictibn (4)UsRSKurization and
of nmetallic nickel atons divided by the total nunber

c), passi¥atiohCinaliccedéions) , degree of sul phurization (nunber of
atonms of nickel bonded to sul phur, 10 assuming a

E%Ig!bﬂm 9'Ri Adcof aﬁctéewim fhe iﬁgel{t%ogﬁ afe%'g\# ég—gg?lgﬁﬁ h%glélsﬁ)tl,ghen c)

er of nicke atons) and
¢ . of ni.ckel in the form N O  divided by
t@g rq&o rré?%lﬁﬁ%%glfys'toéesﬁfll%ﬁ@e\n g’faﬁﬁ@? 2 Was Beglf“%?drﬁ%ﬁl’qr%\enom a rotary
t he self-heati nature of the catalysts to quantify
tube fupage. &Eglit%}’&f’vsgﬁ “é?%f 'i%e detyeducien ok hydpgeni ridS %7 Wab sprayed into the
the catalyst has to be heated so that 15 its
furnace yfing g1dgsing pumpie r Bhefodlovingeemaueonditihs wercesnployed: temperature *

tenperature observed when the catal yst was left in air

450°C;dimeet 6 hdgpeas $D@4Athydrogan; frb@Grd -Anbiyehl 0T8RS TPEB7 Aot 1afkVas 40.5 g/h
A large elevation in tenperature is characteristic of

per 1 kgtifof cathlysft depassivation; a catalytic test using 2
reactions: 20 a) hydrogenation of aromatics (for

212N 416f GRS A AR B BT st e on
metalli chkgl\’\@vg@purged and cooled in nitrogen for 4 hours. The reduced and sulphurized
catalyst was then passivated using a mixture of nitrogen and air containing 1% oxygen in
nitrogen for 2 hours, then 5% oxygen for 2 hours then air for one hour.
Catalyst H was obtained which had simultaneously undergone steps a), sulphurization
and b), reduction, and finally step c), passivation.
EXAMPLE 8: (comparison): steps a), b) in succession with step c), not in accordance
Catalyst B which had thus undergone step a), sulphurization, was activated in hydrogen

as in Example 3. At the end of the activation period, the product was poured into heptane in an

inert atmosphere with no passivation step. Non passivated catalyst I was obtained, stored in



conditions: 10% by wei ght of toluene in heptane -
tenperature: 70C, pressure: 30 bars - hourly space
itres of feed per litre of

hent veITglgit%/' 2 h-' §2 litr ]
eptang.. (LBe PLedust wvap trsteg: likecthe pthey gatalysisatli wil bé setinathatf thasrganic liquid

measured using a pyrolysis gasoline by the variation

used (heptang: wrRvo{ heaveicpough yul condeasi todExample driacitdch 61)iveasarried out in

the diolefins content) under the foll owi ng conditions:

the pregenss ofin bea3thydascarbont enper at ure: 100C - hourly space
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velocity: 8 h-t - feed MAV: 87. The catalytic tests

vere carried OUEXMPRIDS:cnfIGRRTRhG Biled N SI LU USing

a treatnent in hydrogen at 150C tfor 4 h. 5 The

rEfeul AHIGEL | j . l.ow .* excludin

in si tpzlu?ggiét% i vat i’gﬁ%g\t'alé% Jpr ?1:38&9?%@3#3 n‘g’l%lilﬁsgsé‘.”erea“)hara‘:tegzed by:
sel ect j sul phurj zati on step; b) hot reduction step

in yd#%%grn?n s @ﬁi’sd?“é‘i T friuieVsaching).<x psnetio mpasgiement of the
passi \li@ti on step. Cataglyst A was not selective and
converdegiFetoreditiont ¥i vandea aickehweighb bhlaged to diseahithe degrees of
ni ckel atons had not been passivated w th sul phur.

Cat al yeducongeumbsar of audtaltic himkelditome tividedyydthe geaphmaber of nickel
as the netallic Ni phase was not present. Catalysts D,

F, G amung), degrec af bulpleurivaton HRinések iof Qtonkd SNARkNAMded to sulphur,
steps a), b) and c¢), F underwent steps b), c) and a),

G undess@ithg atsaﬁali&het?l 5f fhk NI d, Sbe dﬂi&ééf@é ﬁlﬁgétaféﬁﬁﬁer of nickel

ab) and c). Catal yst was active and s

under wegph ") e ') _was_a, st.e .
for passi S\)?Plgg% em@%e (\K/\p/rﬁa?ﬂg%f " (n@%%l&;gattgms Bf%‘ﬁ’ﬁééﬂ the form Ni0
sati sf results in ter of activity and

sel ectdlﬁ\g/%lg({/l;yy %&%teie‘?uml?ei’i O%Blﬁ[‘r?lei‘é‘fmssb catal yst E

catalyst | was strongly self-heating. Wile it could

be haRdAErmiRaten ofi the esdi-keating anatwral Of Itad amtlystsy to quantify the

scale, safety problens would arise on an industri al

scal e passivatian effgtaty:she teerperature o avdhidhethé aatglyst2fis to be heated so that
i mpregnated into its pores. Exanpl el2345678

Cat al yis WAGREE GrhpdhhtiHeasc@ids 2D6RS( 12333332

* maximum temperature observed when the catalyst was left in air after
depassivation at 150°C in hydrogen for 4 h (T;). A large elevation in temperature
is characteristic of sufficient depassivation;

® acatalytic test using 2 reactions:

a) hydrogenation of aromatics (for example toluene conversion). A model
reaction is selected, namely toluene hydrogenation, under the following
conditions: 10% by weight of toluene in heptane — temperature: 70°C;
pressure: 30 bars - hourly space velocity: 2 h™' (2 litres of feed per litre of
catalyst per hour);

b) hydrogenation of diolefins, measured using a pyrolysis gasoline by the

variation in the MAV (maleic anhydride index, characteristic of the




b) a) a) a) b) b) ab) a) Step and chronol ogyc)c)b) b)

c) a) c)b) c)c'a)c) W% sul phur in crude

(%901.51.51,51.51.41.61.5 W% sul phur in | eachate

(9 01. 51. 51diglefigy cemtent) wndep dhe dolisrwing | qonditionsit prsssure: 30 bars —

(99 022222222212122 Degree of reducti on7506017562657075

Degree of papesatre.olV00C) hohiAY 5§t vEID6IOy: BIh™ — feed MAV: 87.

C180>200190>2002518519025 Tz C3042531525310307305310

THieumtdytiotesis vedroRarrist df) 6 CAEOKE depdddivarbd i Sy Ging a treatment in

obt ai ned2183404241414141 CLAIMS 1. A process for Tex
hydrogehtatl] S0°Ce@t g@nt of a catal yst whi ch. has to be reduced

prior to use, said catalyst containing at |east one

RY(HE f i odic table and which
%?%%%ﬁ%n%%z\é\t}llﬁ Frt%ttgl?lg;%e g{bosi ted on a support,

Exampie"™>! sting—of—carty n% ot 5“ ee3st psz1 3} Sb), C)- 5 3
Catalyst A C D E F G H I
Number of steps* 2 2 3 3 3 3 3 2

b) a) a) a) b) b) ab) a)
Step and chronology c) c) b) b) c) a) c) b)

c) c’ a) c)

Wt% sulphur in crude (%) 0 1.5 1.5 1.5 1.5 1.4 1.6 1.5
Wt% sulphur in leachate (%) 0 1.5 1.5 1.5 1.5 1.4 1.4 1.5
Degree of sulphurization (%) 0 22 22 22 22 21 21 22
Degree of reduction 75 0 60 75 62 65 70 75
Degree of passivation (%) 20 NA 15 0 13 15 16 0
T, (°C) 180 | >200 | 190 | >200 | 25 185 | 190 25
T, (°C) 304 25 315 25 310 307 305 310
Toluene conversion (wt %) 16 0 0 0 0 4 2 0
MAV of product obtained 21 83 40 42 41 41 41 41
* excluding in situ reactivation step prior to final use.
a) selective sulphurization step;
b) hot reduction step in hydrogen;
c) oxidizing passivation step;
d) oil passivation step.

Catalyst A was not selective and converted too much toluene as the too highly reactive
nickel atoms had not been passivated with sulphur. Catalyst C was not active for diolefin
hydrogenation as the metallic Ni phase was not present. Catalysts D, F, G and H were active and
selective. D underwent steps a), b) and c), F underwent steps b), c) and a), G underwent steps b),
a) and c), H underwent steps ab) and c). Catalyst E was active and selective. E underwent steps
a), b) and c’). Step c’) was a step for passivation with white oil. Catalyst I produced satisfactory
results in terms of activity and selectivity. However, in contrast to catalyst E, catalyst I was
strongly self-heating. While it could be handled in air with care on a small laboratory scale,
safety problems would arise on an industrial scale with a light solvent such as heptane

impregnated into its pores.
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5a) b) 10c) bringing the catalyst into contact with at

| east one sul phur-containing agent or conmpound (step

termed selectivation); treating said catalyst with

hydrogen at a tenperatureChAIMS anbi ent tenperature

(step terned reduction); passivating said catalyst,

cAprocesk fml“eioyltuf dn¢annenivaftacatal yse aych iesrtb beIrgduited prior to use, said
liquid or by oxidizing treatment carried out before,

Ctatalysy contaimirigedt 18456 Bhe Metal &deh Bloup /110 MO pERSdic table and which is
according to claim1, in which the heavy inert organic

I
et T ded i RO g e s

adé @[‘dl ng to claiml1 or claim2, in which the catal yst
ht'ai ns ni ckel . 4. A process according to one of

cl.ai ms t i n_whi c t he catal yst  contains nickel

fposi t ed gﬁ”‘&“%gu Hk?o?“lta ¥ptdinte, CW%thWith eatt lgast congt gphur-containing
are as follows: a) bringing the catal yst into contact

with at | edenighi€onppo wgfstecpdnmdrﬂelﬁgtlmg@n) or

conpound (step terned selectivation), the step being

darri ed outtrdating f&aiCblceisabdst:evich@yd!bgat at easémedsture above ambient
solvent; b) treating said catal yst with hydrogen at a

t enper at ur aembaumra(dnépeteﬁnddaﬁ@wﬁ@h);r e (step terned
reduction); c) oxidizing passivation of said catal yst.

%) A procesmsatatelaicaddyNenddd !
w%. ch the ?zltsal ystgcglas caonét It utéed&g tjad& ﬂaﬂegv}amm organic

of orai ms THAToPby &lmﬁm&%afm%é%é%séﬁ&? é?fr%ﬁ» 4950 pf e steps 2

out in the rder a) then b). 7. A process according
to one of A" 1to 5, in which steps a) and b) are
carried out in_the order b) then a 5 8. A process

- acc Or IPRRPS cafinedp dtigl hsin1whigh she eaviiHinerh osganpsliqid is selected

and b) are carried out
from the group constituted by a white oil, a gas oil and a hexadecane.

A process according to claim 1 or claim 2, in which the catalyst contains nickel.

A process according to one of claims 1 to 3, in which the catalyst contains nickel

deposited on a support and in which the three steps are as follows:

a) bringing the catalyst into contact with at least one sulphur-containing agent or
compound (step termed selectivation), the step being carried out in the presence
of at least one solvent;

b) treating said catalyst with hydrogen at a temperature above ambient temperature
(step termed reduction);

¢) oxidizing passivation of said catalyst.

A process according to one of claims 1 to 4, in which the catalyst is constituted by

nickel oxide deposited on an alumina.
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simul taneously. 9. A process according to one of
clains 1 to 6, in which the steps are in the order a)
then Db) then ¢). 10. A process according to one of
6. ¢ afs‘d%")%?sf accardipgitozone; of claime i to heingyhaglsstepsea)iand b are carried out in
order 10 b) then a) then c). 11. A process according
to Geerdsrapthen®d. 1 to 5 and 7, in which the steps are
in the order Db) then c) then a). 12. A process
7. accArmogegs dzoadigg @f orfel FicBmd 1 Q@S,ﬁin@ﬂﬁclﬁsteﬁsrh)\ﬂﬁﬂ i) arg carried out in
steps a) and b) are carried out sinmultaneously an

ar etht@kde@®ptheflly)step ¢). 15 13. A process according to
one of clainms 1'to 12, in which during step a), the

g. cat A'@f&éiegs alB%ding %o é’lt'épﬁf Q¥ 1 1) ?ti{llwg-ﬁg}gstggsg SO i%%%can‘ied out

and at |east one” s urrzed agen

of Q- 14. A process according to one of clains 1
to %@?g%}eoﬁé%h, in step a), in the case of an

organi c solution or suspension, a white spirit, an
% al REpeessacsarding ogmwsiof claings § &b, inwhich the sisps yiglig ¢t order a) then
is used. 15. A process according to one of claims 1 to
14, blithensgli ch reduction step b) is carried out in
hydr ogen bet ween 250C and 600C. 16. A process

10. accmdeaess sasontieg tof orel dfickBmd 11t6 5kad 7, i Whichhhé bepd8ke in the order
said step c), oxidizing passivation of the

selahénvatteeh @nd reduced catal yst i S carri ed_ out
bet ween 0C and 25 150C, preferably in a noving bed,

124 AgRagl Bpo g YIS0 B Gl b A e e

. . e b .
hng)qgeqpatth&pa)pf aromatic or ol efinic hydrocarbons

12. A process according to one of claims 1 to 6 and 8, in which steps a) and b) are carried
out simultaneously and are followed by step c).

13. A process according to one of claims 1 to 12, in which during step a), the catalytic
mass is stirred with at least one solvent and at least one sulphurized agent at a
temperature of 0-50°C.

14. A process according to one of claims 1 to 13, in which, in step a), in the case of an
organic solution or suspension, a white spirit, an alcohol, a polyalcohol, a glycol or a
polyglycol is used.

15. A process according to one of claims 1 to 14, in which reduction step b) is carried out
in hydrogen between 250°C and 600°C.

16. A process according to one of claims 1 to 15, in which during said step c), oxidizing
passivation of the selectivated and reduced catalyst is carried out between 0°C and

150°C, preferably in a moving bed, at a partial pressure of oxygen which is initially in
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the range 0.001 to 0.02 MPa and being progressively
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20. A process according to one of claims 1 to 19, in which at the end of step a), at least
the major portion of the solvent used for contacting the catalyst with the sulphur-
containing or sulphurized compound or agent is eliminated.

21. A process according to one of claims 1 to 20, in which, at the end of steps a), b) and
¢), said catalyst is reactivated with hydrogen “in situ”.

22.  Use of the catalyst obtained in the process according to one of claims 1 to 21 in a

process for hydrogenation of aromatic or olefinic hydrocarbons.




