1 EX SITU TREATMENT OF HYDROGENATI ON CATALYSTS SUBJECT MATTER OF THE

| NVENTI ON Description In the field of refining and petrochem stry, and in
particular, for exanple, in catalytic 5 reformng reactions or in the

sel ective hydrogenation of gasoline, it is sonmetines necessary to .
attenuate the activity of catalysts for a particular reaction:to encourage
pronotion of the desired reaction. Thijs is the case with nickel catalysts
in.the selective hydrogenation of diolefins in pyrolysis gasoline or in

t he hydrogenation g% G/ Phi ?HH?R é@h& SO reactive
that they may provoke runé&gg" urﬁggﬁg ar -8p mntﬁ&ﬁfgéﬁaégﬁg yst or

regenerated 10 catal yst, i i en destroying the
reactor. Thus, passivati0%ﬁpﬁggﬁﬁg%ﬁgﬁﬂgﬁﬂff%g?@Qi?ﬁéﬁﬁ%ut to avoid
runaway. ﬁaid. reatnents generally consist of irreversibly poisoning the-
nost vi r uPEHTPACPi ve sites of the nickel existing on the fresh or
regenerated catalyst using  sulphur. Mre particularly, regarding refining
and hydr ogenafﬁvinothe &igldaph xefiging ppd petspchsmistist and fnoparteular] B ewtsaple,, ingatatyaol e
catalysts are sold and charged into the reactors in the formof oxides

al t hough refgrmiing meetioparedn thedselrtivs leydiagemtion dffgesaliat ait isi somietimes ndcassadyeto
prior art, therefore, in-a first step, the oxides are reduced in the
react or (attensai¢ the actvityhef caetlpsitd foc a phuicelati®bdign Wy dicdgRe ploaivtiol of By dekeae

t he di sadvant ages i ndi cated above, in a second step, the activity of the
catal yst iesctioal efiis sathe dbasewithididkebyathlits orltei BB civelliyReRERIth RE AidlaaRtih t Y
of sul phur, generally 0.1%to 1.2% by wei ght of 20 sul phur with respect to -

t he cat al pygblysieiggéiline Gerigrng |h?|’dro§erﬁtibrp R at oS c AARRIBENS. S Shld @aly3HChe 35

car bon sul phi de, nercaptans, hydrogen sul phi de, "t hi ophene conpounds,

- sul phi desreadifle tﬂétsﬁé%ﬁ\*/ﬁ[)égéﬁriov&@ @ @RPlagrist BENY Skh PR Satal or ?igeﬂeyréted

di met hyl di sul phi de, n prior art processes, reductlon rogen

(firsip st QRlyst Tabhd siguPrtcidhts Br fe@%xf éléétrgbieigé]gltqu%g{ra%(lg .pfags'ievlaﬁ&;ijl {rEatmBnd ONY

period (for ‘exanpl e to reduce nickel oxi metallic Hi'c

tenper at upgs 8E A0 ot o avind HiHad. aid RedtBert? gerﬁ%fjaﬁljsz Yonsst of irreversibly poisoning

the most virulent active sites of the nickel existing on the fresh or regenerated catalyst using
sulphur.

More paﬁicularl&, regarding refining and hydrogenation catalysts based on nickel, iron or

15 cobalt, suitable catalysts are sold and charged into the reactors in the form of oxides although

their activated and stable form is the metallic form. In the prior art, therefore, in a first step, the

oxides are reduced in the reactor (in situ) to the metallic state using hydrogen thén, to overcome

the disadvantages indicated above, in a second step, the activity of the catalyst is selectivated in

situ by infroducing a predetermined quantity of sulphﬁr, generally 0.1% to 1.2% by weight of

20  sulphur with respect to the catalyst weight. Generally, a sulphurized compound is used, such as

carbon sulphide, mercaptans, hydrogen sulphide, thiophene compéunds, 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

25  used for 10 to 15 hours).



Eur opean patent EP-B1-0 466 568 describes a catal yst selectivation/
pre-reduction process conprising a sinultaneous step for a) inpregnating
the catal yst with a sul phur- containing conpound and b) pre-reducing said
catal yst using an organic reduci ng conpound, - thus in the absence of fresh
hydrogen. 5 The invention can thus inprove prior art techniques: and use
sinplified conditions which are |ess gf a constraint to the operator of
the industrial unit. In the invention described below, we carry out

si mul t aneously or successively in a variable order, a) inpregnation of the
catal yst wi t h BeropeaspaterieEBB 1phid66 cio8t désoriteg 0 gealysid selectivagoml nae-redneion)
reduci ng said catal yst with hydrogen at high tenperature (i.e. at a

tenper at upmcdd a@bgyiingdisanbltdnediesRp Ufof ANishpRieRfine alk Yoalilyse Withad wffiG) and
c) either passivation, preferably oxidizing passivation, of said catalyst,
or Dbringi Bhtfiging 6Mb&NSInd BY e GORICRE! sald Eaﬁalfst Qﬁﬁ%ﬁn%&@aﬁw fedudiddetinthouhd, 1S
possi ble to conceive of carrying out the contact of this second option, if

it SUbStiHH&ﬁ§$ﬂ5&£m%Q§%%§?%%%§¢%ternEd the first choice) either by storing

t he catal yst, Ich has a een selectivated and reduced, in an inert
gaseous at nospher.e (f.or ex le N2), .or storing the. 15 catalyst in. an
inert ‘heavy or gani’ énltlfnaﬁ? %PH?BPPIQX%\%?I FhniAugs "1“1,% use §implified copditions whicf
hexadecane or a equi val ent product).. . However, this catal yst contact
possi bi | i ?rﬁ?%séﬂﬂ%?"“s al ‘éeé‘wgeé%f#&e%@“ﬁwman i ndustrial scal e when

| arge quantities_ of catalyst are used unless a heavy inert organic, liquid
i s used such 2% therpyeation dsecribed Defoxawe camry ariosimubaeousiy or SReaFETElA A t e
oil, a gas oi]l] or any equivalent product. 20 Such handling, in accordance

Wi th the pEEBlenrderngb Haprggnation of he icatalystuwith @k lesjtt ene, sulphar-congaipiag @eert (oe
reactor, which neans that the operator (i.e. the refiner) does not have to
carry.-i t ewpoupd;ené b) redueing said patalystiwithdgdrdgenlatdugh tempenatued (iy. dby tanperature
specialist in catalyst treatnent, pre- conditioning or regeneration. Then,
at t hE0 enaboyé ambienittahpettupamdipvefeiably more tas 250°Ch endieithefpatdhation tpadfershly
i.e. the operator 25 or the refiner, will have the pre-treated catal yst
avai | abl eoxidizing passbati¢m of said catalgitposbrngthgtshid Ratalyst if@d ddntagagitios heavy bigagit or S,
i.e. "in situ", he may optionally carry out depassivation wth hydrogen 3

liquid. It is possible to conceive of carrying out the contact of this second option, if it substitutes

for passivation (termed the first choice) either by storing the catalyst, which has already been

selectivated and reduced, in an inert gaseous atmosphere (for example Ny), or by storing the

15  catalyst in an inert heavy organic liquid (for example white oil, a gas oil or a hexadecane or any
equivalent product). However, this catalyst contact possibility cannot be recommended for use
on an industrial scale when large quantities of catalyst are used unless a heavy inert organic
liquid is used such as a héxadecane or a heavier hydrocarbon, for example a white oil, a gas oil
or any equivalent product.

20 Such handling, in accordance with the present invention, is carried out “ex situ”, i.e.
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 exterally 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

25  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




wi th the advantage of not then having to heat the catalyst to high
tenperatures for long periods, as is necessary when said pre-treatnent is
not ~carried out. Thus, as an exanple, a nickel catalyst reduced using
prior art techniques has to be treated in the presence of hydrogen at 400C
for 14 hours, or to 300C for 3 hours in the case of a conventi;onal organic
pre-reduction, while at the 5 end of tRe process of the present invention,
the operator may, for exanple, only have to reactivate the nickel catalyst
at 150C for,. 3 hours using hydrogen. The process of the invention concerns a
process f ofithtbs adiapizee ot notithenhavise ta hé%ttg? gaalyst fhhish termpsraugesdfer joag pesinds,
prior. to use, said catalyst containing at |east one netal fromgroup VIII

of the perf Bdiceessaapwacn pid pie-edrtthent fiy md corfried putuThvs, asren edamipled e psktlicetdlysin a
support, consisting of 10 carrying out three steps a), b), c): a) bringing
t he cat al yeftuceédwsingorivr adtteckiniquesibasl te bs treatné istht presence of hyalropen gt 4G09€ fitr ladr
conpound (step terned selectivation); b) treating said catalyst with

hydr ogen a&burm, dreao 360 for S Iheyvia thebisedt a cofvaRBs bigtnit PretidiictioNBfhile at the
reduction); 15 c) passivating said catalyst, carried out by contact with a

heavy bnekhd OF GBdipfocedsi Bt Hresddy iveh@biZ| 1RO dpbaidt TRt f&aéie{grﬁﬂje, QYily BSJCHe:

during or after steps a) and b). According to the rnventi cat'al ysts are

treated Walaelivaad Be Bﬁﬁa‘ia&f&s?étl 6as Oﬁ@gg}ﬁ%ﬁ%%{{é@égroup Vi1l of the

periodic table (said netal” prefera nd nore particularly
part  curar al ugrndoths of MR E ERbATIROLGY SR Sk Rt PR Sy "
et oS e aF T Bl A S PR LA B

whi ch e She arodss BhlR A SR 78 4% arebp dUoSE S oRigd o SseroS R BRRR.
suppo al um na,. et C%m%s’ré{r%st alline 25 supports (zeolites, etc). The

(LS
pr ef erlbed AR three s 4 The invention al so concerns a process for

"ex situ" treatnent of a catalyst prior to use or o
a) bringing the catalyst into contact with at least one sulphur-containing

| agent or compound (step termed selectivation);

b) treating said catalyst with hydrogen at a temperature above ambient

temperature (step tefmed reduction);
15 c) - passivating said catalyst, carried out by contact with a heavy inert organic
liquid or by oxidizing treatment carried ouf before, during or after steps a)

and b).

According to the invention, catalysts are treated which are based on at least one metal
from group VIII of the periodic table (said metal preferably being nickel and more particularly
20  being in the form of nickel oxide) deposited 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

25" supports (zeolites, etc). The preferred support is alumina.




re-use of said catalyst, characterized in that it consists of carrying out
three steps a), b), c¢), <carried out in any order on said catal yst, said

catal yst containing at |east one netal fromgroup VIII of the periodic
tabl e, and being substantially free of group VI nmetal (the catalyst '
preferably 5 'containing nickel, in particular in the form of ‘a nickel

oxi de) deposited on a support, said thyee steps being as fol | ows: a)
bringing the catalyst into contact with at |east one sul phur-cont ai ni ng

agent or conpouynd.(step ternmed selectivatign), This step nay be carried
out in the pr e;@ﬁ&‘& ¢ tI‘(PIh?IS‘T %Q&"g?mﬁﬁé’r%f%ﬁ%x si“.‘e?”ﬁ“ﬁ“ﬁﬁ%ﬁﬁé’@%’“@? todisg ghi ¢
10 solution, or_in susPensi on in an agueous or organic sol ution; g{
treating J5MF ehead yalys) chamgigregcin Bt i corsigerheamyingaeis threa wispe Ak b)s ©),
tenperature and preferably at 250C (step ternmed reduction); c) passivating
sai d cat alopgied oyl inhany cader qur seiceeasddyst, sud chitaljsh gonpaining whteasirope oretdb fromegrogmact
with a heavy organic liquid. 15 Thus, the catalyst is preferably

essent i al I'illodist periotiedatily, anidbeimlg sobstagialle fresoftgeehpovi mstal @hddntaat préfeeidsy a)
and b) are, for exanple, carried out in the order a) then b) or in the

order ) coheinin)nickehey pami¢ulat BOth GorBasf 4 fioked vkids) dB?b:H@H RAWSIuppors8d @frabd! v,
during step a), the catalytic mnmass is mxed with at | east one sol vent and

at | east gnrpsbhPRUbHSOAT @i ning or sul phurized agent. Said
sul phur-contai ning or sul phurized conpound or agent is selected fromthe

group constituged 20 by ﬂhfgﬁﬂéaﬂflal Qtﬁ%tgmod&n&m)%l} Bne s ’hlllrhcgﬁtg%%ngd

(di met hyl di sul phi de), polysulphi des and el enent a phur.

above, our process is applj.cab t.r eat.nent. of Rydrogenat i .

cgéI aIt Kst sd for ar ;)mati )c %étrc%c%)?ﬁ%ﬁ%& Qﬁeg t(g)fnéelfligﬁfﬁcuvﬁé%f’?bct _Sgsger’i)fsmaﬁ@e ‘;saﬁ%edllbld
a at during step a), _the., degree o sul phur.i zation is preferably
T the range. 100 t o aov it iRt StalTEfhns TSR dis” Ropromuids ™ Gbralia

nor e E)arti cularly 0. 2%toH_‘i.% of .sul ghur, .expressed as the 5. weight of
sul phUf with respect to YHEORYJD SYSPRISIonID & aquequsGr grgapigsPIHtionic or por at ed

into the catalyst. Durin .st’eg. b), .the de%rgre of reduction of the catalyst
i s preferably | east ing said catalyst with hydrogen at a temperature above ambient

temperature and preferably at 250°C (step termed reduction);
c)_ passivating said catalyst, either and preferably oxidizing passivation, or by
contact with a heavy organic liquid.

15 - Thus, the catalyst is preferably essentially constituted by nickel oxide deposited on an
alumina. Steps a) and b) are, for example, carried out in the order a) then b) or in the order b)
then a). They may also be carried out simultaneously. Preferably, during step a), the catalytic
mass is mixed with at least one solvent and at least one sulphur-containing or sulphurized agent.
Said sulphur-containing or sulphurized compound or agent is selected from the group constituted

20 by diethanoldiéulphide (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

25  sulphurization, 0.05% to 10% and more particularly 0.2% to 2% of sulphur, expressed as the




The prior art has proposed nethods for treating a catal yst conprising

sul phuri zation, reduction and passivation of the catalyst. The Applicant's.
Eur opean application EP-A-0 707 890 5 and European application EP-A-0 904
839 may be cited in this respect. However, EP-A-0 707 890 essentially
concerns a treatment of hydrotreatnment catalysts for petrol eum; fractions,
and thus the catalyst is different fromthat used in this case, which is a
catal yst based on nickel oxide. Further, in EP-A-0 904 839, relating to

lyst_bas | ! n EP-A-0 904 839, relating to
bringi ng (RAPREE SHO% WRIN bGP Br ol G RONE R Sbu Paruilird P Bt
O gani o STBIEOHS DY G5kt el of o Pty R RY PeeRR i Aot od a8

follows: The catalyst is inpregnated "offsite" (ex situ) using at |east one
sul phur - cont ai APAFIIOE aFs mEcnosed methede dembenting aatalysh edmprirings BilRIEFEation, e
in an aqueous solution or an organic solution or in suspension in the
aqueous oredichemans pasdivation of the gatalyst. rEaegpplicint’s EsOEranppplicatiabED-AL8 70h8%0he
range 10C to 40C, nore particularly at anbient tenperature except when step
a) i s Scarand eBuropdans applichiore diFSAY0 904 1839t emaybbe Had dini miis egrsei. on However,
generally carried out by stirring the catalytic nass with at |east one

sol vent amP-A10 106890 @Emtially REerrSOM bl of hySietrBdtibiitZ@faly a0 €t petrSleifnl | NG
is carried out using any suitable nmeans. As an exanple, it Is possible to

use a  rotftNonsBIdaBRAhS Cataystvil dETrd EroBPlithPused iPhRAUIN wWhithGs & @REBStbased
progressively with the solution 20 injected via nozzles. As an exanpl e,

t he sul ph ki M t 4n: ot
P SSERISA el SUERAL S g5 B P o,

HO- C2HA- Sy (ot CH, CiSt e DVPS, £ QiipREDY disslRbinde) -

Sai d di sulsp I des ma)? op??glrl]%ﬁylﬂgﬁg%@lﬁezc a %O%n;?t ure é\ﬁ : ezéérgdr@bwﬂn

sul phyp, | i r,..Pol ysul phi des. such as_ di . .

Corti oo RyRaEH S nBloR BuBRSbRAR oL BRI H &l 6 orfiti solution

di -tertiononyl ppl ysul.-phi de..(TPS 37 from ATOF yreferably in solution

in a solvent, ﬁ%?y%%hﬁggg?ﬂ%lnvméﬂlﬁgmg%FﬁFéiﬁg@ﬁ&ggueous suspensi on is

used, but an oiganic sol ution or sg% eQ§%onh the preferred organi c solvent
h

is a white spi T “HaFels mpsegnated | {eXafit) Lsipgiaf depsispag é%lg’g%ftceﬂtf‘mg

compound in the presence of at least one solvent, i.e. in an aqueous solution or an organic

solution or in suspension in the aqueous or organic solution, in the range 0°C to 50°C, preferably
15  in the range 10°C to 40°C, more particularly at ambient temperature excepf when step a) is
carried out simultaneously with step b). Said impregnation is generally carried out by stirring
the catalytic mass with at least one solvent and at least one sulphur-containing or sulphurized
“agent. Stirring is carried out using any suitable means. As an example, it is possible to use a
rotary impregnator in which the solid is brought into contact progressively with the solution

20  injected via nozzles.

As an cxamplé, the sulphur-containing or sulphurized agent used in step a) may be
diethanol disulphide or 2,2-dithio-bis ethanol with formula HO-C,H;-S-S-CoHs-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-

25  tertiododecylpolysulphide (TPS 32 from ATOFINA) or di-tertiononylpolysulphide (TPS 37 from

ATOFINA), preferably in solution in a solvent, may be used.



US-A-4 530 917, or optionally any other suitable solvent such as an al cohol
or pol yal cohol, glycol or polyglycol, or an aliphatic or aromatic solvent.
5 At the end of step a), it may be advantageous to elimnate at |east the
maj or portion of the solvent used: then, when the inpregnation described
above is termnated, it is then possible to carry out a heat treatnent of
the catalytic mass between 100C and 20QC, generally between 130C and 170C,
and nore particularly at about 150C, for 30 minutes to 3 hours, preferably
for about 1 toWhehont solutioh @laqiddusis@speiiord B usdd, B@ahiodghnRf sofufien SOsRMEIon,
Preferably, a noving bed 10 furnace is used. As an exanple, a rotary

furnace ofthd fiefetr@di¥ignit WbREMSSs ta,mﬁteﬂk?ﬁﬁrak B&cheli Bn Hia%pgﬁ&ﬂﬁ’%@ﬁﬂ&& 81aR3 ekt
US-A-4 551 437 or of the Louisville furnace type (described in the

Appl i cant &_kIse : - 2.6 623 r ‘
reduction [ggf Kt%é@%??%ﬁs u?@@pgg) ?H,%ert g&%lgtqgl?é?gfs “#igsg"‘e‘%g@% qqur{)g%%tg%hé) l’i n
hydr ogen, in a rotary furnace,. between 250C and 600C, generally
bet ween 3§%@§“§§8§ﬁ§%@08€?“%W@§H%Vémﬁ%§CFBWPgr|y at about 450C for 2 to 4
hours. .Duri ng c),.the catalyst is preferably passivated.to all ow
handliRg in ai L ﬁn‘laﬁ HeRsPefs mayyoe adyantresousdo %ag@w at feasth thsmajprpotign o thet i s
advant ageouysly carried out. Said oxidizing passivation is carried out by
parti al aﬁ(ﬁjv‘%‘%b‘é‘?df ﬂt,epawh@mheampmneﬁonr@a@;gv@@ apesfed$ teambnatedoft it then pessibloytet

and preferably in a bed in notion, for exanple a noving bed or a rotary
furnace. SENHOW kpat freztmest gfithe gatelytid neags bgyedr 1095C rmgd 200°C; erdrslist bebweadni nt o
contact with a partial pressure of oxygen in an inert gas, for exanple

ni t r ogen. 1¥8Chnddi707G | and macys paxticniasly iahaticquall $07Chfori3A minetes tnd)boudrdppreferdtiyo of
oxygen (or 0.001 or 0.02 MPa), preferably 5% 02. Said partial pressure is
pr ogr essi foelahoutilrto r2elzsies] teipliminaiet the empi@ortioh @f denioheht. VIxkfaeabfyo b neovitgeirdi n
air. Said passivation is carried out between O0C and 150C and preferably

bet wekh 20fhaads 1dC AsThe expagsle, aidtdly Cainadey st théByuvre2furiie hgktdebdtibbdéh fpen
air. 7 An alternative to oxidizing passivation is to i merse the catal yst

in a heavypplivants paght @S-AUCE58S43TE¥AGECHRA Y Risville PRIEREE | PpDi(destiiticg Ninl ef I €€
of inpurities. This technique neans that the active sites constituted by
met al |'i ¢ Apglicaht SEBRBIpateRBER-A-0B49 8P3)0ny ¥h &iat he oxygen in air.
To carry out reduction of the catalyst (step b)), the catalyst is generally reduced in
hydrogen, for example in a rotary furnace, between 250°C and 600°C, generally between 350°C
) 15  and 500°C, and more particularly at about 450°C for 2 to 4 hours.
During step c), the catalyst is preferably passivated to allow handling in air. In said step
c), oxidizing passivation of the catalyét is advantageously carried out. Said oxidizing passivation
is carried out by partial and superficial oxidation of reduced metal atoms of the catalyst and
preferably in a bed in motion, for example a moving bed or a rotary furnace. Said oxidation is
20  carried out by bringing the catalyst bed into contact with a partial pressure of oxygen in an inert
gas, for example nitrogen. Said partial pressure may initially be in the range 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

25  be leftin the open air.




However, the exanples will show that this technique only works on an
industrial scale to handle 5 large quantities of catalyst if said inert
liquid is sufficiently heavy. Wien the catal yst which has undergone the
three steps a), b) and c) (said catalyst the initial activity of which has
been sel ectivated by poisoning the nost active sites) is ready.to be _
delivered to the user (operator or reoner), it can then be used "in situ",
i.e. in the reaction zone in which thé catalyst is to be used

subsequent |y, Anclitinetive tb oxilizipg passiablion 1806 Shibree 1he catgigstih ¥ abavytinat 4hid,
catal yst in hydrogen, for exanple for a nickel-based catal yst, between 100C

and 250C &ah a2 HeRadedank @ aaraffie b iy is Bl We 8fpukpieC a6 2R Gue 8and tHaPthd

hours. The process is applicable to the treatnent of a catalyst based on at

| east onea@kiedgied cofRitutdf tb}f ViftethBE alicKed &R ] éﬁ@a@t ?c{%oﬁagléimtgrt?? 2)59%6;1 in air.

crystalline matrix) the selectivity o I'S

poi soni ng %1%9 i 1 active sites, .for ex l.e wi,th a

sul phur-c (I;l?]) %Ve?%%?% [a © aégste‘h@f‘khgﬁrt%&nt ghjgﬁﬁcéﬁlq'ber %@é‘ggﬂﬁ i g‘t%gﬁf@a? Falf) E{)r lfanglf

sai d tal_oxide.is transfo ex,.si.tu into th netallic el enent and/or
poten??alF{e1%w?m%f&f%@yﬁéégggamﬁBWQbW éﬁﬁﬂygﬁwy'and superficially re-
oxi di zed to eng&ke t he qataly t. to be handled in air, at the end of which
process the cal'@fydhe satalyst sliqh hasiundergqne the fhiep stepealp P archede(aiel diplisotien at
a tenperature and for a period which is nuch |ower/shorter than the

t enper at uFE1a AstEY oA tieeh Rasibeen sadestivatadbe poisening the emnsthiacjive fitashis madyttp be 20
step process of the invention had not been carried out. EXAMPLE 1

(conpar i seivered i the meerdppesatprpyaefingr) Sreme freh hé uddd /Ml sitnT, e, inirereadionzymstin
cont ai ni ng 24% by wei ght of NiO was inpregnated with white spirit as
descr i bedWhish ke atalyst ISl to boMsat subbrgupmitye andthamit i§ dptonall). possiblefte teactivasnthef
catalyst). The inpregnated catalyst was left for one hour in a rotary drum

in the cotatal@s int lnainodeny fo exangile fh @ Gidkel-basad cataly<, Hebeeh Y 00°CCad230%C fof hao
dried catalyst was treated in a traversed bed at 450C in a verti cal

furnace W héurgpreferbisbegesn § $0°C4ad RO0TEEC R § heurslon 8  sul phuri zed ni ckel
and elimnate the hydrocarbons. At the end of the activation period, and

still in the Tit@sksslisapplidable 1 Vil LMMEE of 8 04RGP st BRI Bdsf e o%idaQELS 10
nitrogen and flushed, generally at ordinary tefperatures, with a m xture
of 1% oxygife hidtal (depOERA oh ¥ atndHSLS or EYSHline matrix) the selectivity of which is to be
modified by poisoning at least a portion of its active sites, for example with a sulphur—contéiﬁing
15 agent, during which process a substantial part of said metal oxide is transformed ex siﬁl intp the
metallic element and/or potentially, part of the reduced metal is partially and supe;'ﬁcially re-
oxidized to enable the catalyst to be handled in air, at the end of which process the catalyst is
reactivated in situ in the presence of hydrogen at a temperature and for a period Which. is much
lower/shorter than the temperature and duration which would have been necessary if the multi-
20  step process of the invention had not been carried out. |
EXAMPLE 1 (comparison): absence of sulphur
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

25  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-




wi th 5% oxygen for 2 hours, then with air for one hour. Catalyst A was

obt ai ned. 5 EXAMPLE 2 (conparison): absence of reduction phase A commercial
Ni / Al um na type catal yst contai ning 24% by weight of Ni O was sul phurized,
generally at ordinary tenperature, wth anounts of sul phur corresponding to
22% of the theoretical stoichionetric value of the sul phide N3 S2. A

stoi chionetry of 100% corresponds to 6.81 % by wei ght of sul phur,
expressed as the dry matter corrected for |oss by conbustion. 10 Said

cat al yst wWalBhyrizsd é@é@ltaéd eliinitgtesthe bydrogasbonst Adithetend toff trecntyvatipoperind) widl stid
dissolved in white spirit. 6 g. of TPS 37 mxed with 56 g of white spirit
was addedit §e2®gury) dofm,ctht aysten wss cabsicaridopatgabv el hétas &l udiogdd maisflushed,
obtained. It had only undergone one step for inpregnation of the

sul phur i z gehecadlypo wadinarg t@ppedtured, heith BRRiIRGRASEETY, GRY RN Yif hitB g¥@ for 2ehdurs Menone
hour in a rotary drumin the cold then 2 h at 15 150C to evaporate the

hydr ocar be 5eaekylgbix fo Dot BBMiR hirthiEonR anicgta%%{ XSulsBhiafigs, Al the end
a urge

of the drying period, the systemwas cool e n or 4 hours in

nitrogen and fl ushed \ﬁggM ' Oof | % oxygen in.nitrogen for 2 hours,

then wth 5% oxygen for Eggﬂsé%ﬁ@%n\%ﬁ)haﬁasl%rl%q’?(g?dugﬂgnR%ﬁs . Catalyst C was

obt ai ned, whic r t _steps a). .sul phuri.zatjon, and. ¢), .

passi vati on. 2‘% W@EW &Hmé%aco%pga\)ﬁ%%ly#j ?‘?’i"flat‘ﬂ@g |44v€r}?ty i gﬁl.gﬁ')stogr}gloa)v?as b)

and c) in ession al yst whi ch had thus undergone step. a) was

acti vat ed™ ﬁ‘c‘lﬁ‘%‘?ﬁ 58%31&%‘% 8fd¥f&?f%l {PPETRES: W1 aﬁ%‘@tseﬁ aﬁphwr RAITSSBIdER th g2 of

conditiong: .tenperature 45QC, ti 6 h;. .gas. 100% hydrogen; ressure

nor mal . Aﬁ’elﬂﬁ@;%ﬁ?} Siﬂwhc‘%etﬁ‘éf’?l%l{’?t@}ﬁ S‘HE@&%H}sSz-hfé stolebiosteiry QE 19456 cagresPonds ged

for 4 hours é% itrogen 25 and flushed with a m xture of 1% oxygen in

ni trogen PS8 Ruweieht efisulphuyexsresgedhasithe dry masiar eprregted fandass hy poriistione hour .

Cat al i/st D was_ obt ai ned whi ch had undergone steps a), suiphurization, b),

reduct? on and T4 cqtalest was impregnated withee sadwtianrf diskafigpiofylolyiswiphide disstdveddn wi t h

the inventjon: steps a), ? and c') in succession Catalyst B which had -

t hus undeVBigneint ehg&f TRES Tavixied a6 g ofiytitosenit was aldedt230 g ubeatalyst as
described above. Catalyst B was obtained. It had only undergone one step for impregnation of

the sulphurized compound, step a).
The impregnated catalyst B was left for one hour in a rotary drum in the cold then 2 h at
15 150°C+o evaporate the hydrocarbons and fix the sulphur of the organic polysulphide. At the end
of the drying period, the system was cooled and purged for 4 hours in nitrogen and flushed with
a mixture of 1% oxygen in nitrogen for 2 hours, then with 5% oxygen for 2 hours then with air
for one hour. Catalyst C was obtained, which had underwent steps-a), sulphurization, and c),
passivation.
20 EXAMPLE 3: In accordance with the invention: steps a), b) and ¢) 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

25  and flushed with a mixture of 1% oxygen in nitrogen for 2 hours, then 5% oxygen for 2 hours,




5 furnace under the following conditions: tenperature 450C, time 6 h; gas
100% hydrogen; pressure normal. At the end of the activation period, the
system was cool ed and purged for 4 hours in nitrogen. At this stage, the
catal yst which had undergone steps a), sul phurization, and b), reduction,
was brought into contact wth a heavy white oil type hydrocarbon (Mrcol 82
from 10 Exxon Mbil) to fill the entireg pore volunme of said catal yst. The
quantity of oil enployed was 58 g per 100 g of catalyst. Catalyst E was

obt ai ned whércdir frmdneihder gandyss Depss dblaind@ W REIZAE4rSohe stdd) a), &ﬁﬂuﬁftzatfbﬂ gnd
c'), passivation, in succession. EXAMPLE 5: In accordance with t

i nvention: re&toapﬁaﬂﬂjc) sifdtebn@in subcegdiGEessi on The same commer ci aI cat al yst
as described in Exanple 2 was reduced in hydrogen ina 15 rotary tube

f d
ur nace under ExeVPRIE £'h A8cd:a ewi'?ﬁ]ﬁle lilﬁeg}?%r &%Zgngﬁt)ggflhcéesé%& ed and

100% hydrogen; pressure norna en pas

purged for 4 h nthnflu e of, 1% oxygen in
ni trogen for Q%E%yslt% wﬁ%}%i@? eﬁgqn& a %’ﬁra lvlaﬁg]ﬁn il?"irofﬁeé‘rméﬁ@talfi’ot&"e
The passi ta s treated with 6 g of TPS 37 and 56 g of
ot o St e, PREEGAS £ ang Rpylfons, raectins tSOhGus. b 531003 bydrogen;

i npr egnat ed cata ¥ H 20 was left for one hour in arotary drumin the cold
t hen heat &F5FHF ™ at 150C to evaporate off the hydrocarbons and fix the
sul phur of the organic pol ysul phide. Catal yst F was obtai ned which had
under gone st epét 51)%3 endogi i agHvation, pepad.sthe systeam vandoeyd asdipyriged farat hams im
succession, EXAMPLE 6: In accordance with the invention: steps b), a) and

c) in suc@EXerBn Ahtis sage, dhenesinlystaivhicht leldyeidergened sty A edlphwiztaiphe 6, was
reduced in hydrogen ina 25 rotary tube furnace under the follow ng

condi t i ongedupiien evaa borughtBOCeorntactravith dheayf swhite OUotyeyllidegiarbon IVRESL B from
normal. 10 At the end of the reduction in hydrogen phase b), the catal yst

based16n mEested Mobilntocfilbthe watireiot g eslums df 6410 legaly N dBE qRAdtiPBLs E@plofed
During this purge/cooling in nitrogen step, DMDS was nebulized on the

catal yst. 5¥agentiisg 6f cawlysatCatadfst DMES obRired Whith hA® tindbdnd st%s 2) CRlfRhSkibn VWS

determ ned so that during 4 hours of catalyst purge/ cooling, the quantity
of sul phub), reduction and ¢), passivation, in succession.

EXAMPLE S: In accordance with the invention: steps b), ¢) and a) in succession
The same commercial catalyst as described in Example 2 was reduced in hydrogen in a
‘15 rotary tube furnace under the following conditions: temperature 450°C; time 6 h; gas 100%
hydrogen; pressure normal. It was then passivated by being cooled and purged for 4 hours in
nitrogen then flushed with a mixture of 1% oxygen in nitrogen for 2 houfs, then 5% oxygen for 2
hours then air for one hour. The passivated reduced catalyst was treated with 6 g of TPS 37 and
56 g of white spirit per 250 g of catalyst, as described in Example 3. The impregnated catalyst
20  was left for one hour in a rotary drum 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

25  rotary tube furnace under the following conditions: temperature 450°C; time 6 h; gas 100%

hydrogen; pressure normal.




5 introduced was 1.5 g per 100 g of reduced catalyst. After this

sul phuri zation step a), the reduced and sul phuri zed catal yst was passivated.
with a mxture of nitrogen and air containing | % oxygen in nitrogen for 2
hours, then 5% oxygen for 2 hours then air for one hour. Catal yst G was
obt ai ned whi ch had undergone steps b), reduction, a), sul phurization .and
10 c), passivation, in succession. EXANMPLE 7: In accordance with the

i nvention: steps a)-b) sinultaneously, then ¢) The comrercial catalyst
descri bed i n ERaih end2ofiihe redudtinreid liydrdgyal pbape b)), the aatalggtdnsed dnuhetaliiomiviele.
Si mul taneously with the introduction of hydrogen, TPS 37 was sprayed into
the fur nase pugkedgnd coded ngiepnipgenfoe 4f lnjukOWihg! th ufiR/tholg@rid initriaes stesr e
enpl oyed: tenperature . 15 450C, tinme 6 h; gas 100% hydrogen; pressure

nor mal . TDMDPS3E rebalived dhe MBSadlstd THMBR Mol ral&géﬁbpﬁ)sc@t@élmsﬁger 100 o dre
end of the sinultaneous sul phurization reduction step, the catal yst based

on netal b&t@lyé‘t? G SdetASndALOIRA difth @R&lrﬁgf da&ys}ts #l\{/rg% %@oﬂcngrthé1 qua?lH{ysdf sul Eug ;

reduced and sul phurized catalyst was then p ed uSing*a m'xtur

nitrogen apRdglel veRRtsal K % ' 20 nitrogen for 2 hours, then 5%
oxygen for 2 hc?urs t%&ép?oég%ﬁ?ggﬁ%%%g{ﬁ?ﬁttat al yst H was obt ai ned whi ch had

si mul t aneousl y st eps _.a ul phurjzati .and b), reduction,  and
finally step C@%ﬁ%g}%g‘ﬁ%ﬁ& E%Aﬁ)rbﬁ’ﬁ r%"?‘t@ﬂﬁ&ﬁ’g‘g&# catalygtywes gyssivpted Wht%
successi on vi/ith etg cé, $o.t in .accqordance  Catalyst B which had thus
under gone g%’étﬁrea(?,tm QECP ALY P2 SOMYAINE ek oxygen Phatiaren forg pusyy dhen SYsoxygen for
Exanple 3 hAt t he er}d of the activation period, the product was poured into
hept ane i fDayys thygap %rt‘fﬁ?shﬁ%re wi th no passivation step. Non passivated
catal yst | was_obtai ned, stored in 11 heptane. The product was tested |ike
the ot her cat at3Rlye.G was ghtrined whichdnd ppdergan steps blamductianga) shlphvsiegion and
(heptane) was not heavy enough, in contrast to Exanple 4 in which c') was
carri &Y otk Paspivationeingugesstiee of a heavy hydrocarbon. EXAMPLE 9:
Characterization tests

EXAMPLE 7: In accordance with the invention: steps a)-b) simultaneously, then c)

The commercial catalyst described in Example 2 was reduced in hydrogen in a rotary
tube furnace. Simultaneously with the introduction of hydrogen, TPS 37iwas sprayed into the
furnace using a dosing pump. The following treatment conditions were employed: temperature -

15 450°C; time 6 h; gas 100% hydrogen; pressure normal. The TPS37 flow rate was 40.5 g/h per 1:
kg/h of catalyst.

At the end of the simultaneous sﬁlphurization reduction step, fhe catalyst based on
metallic nickel was 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

20  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

25 asin 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




5 The sul phurized, reduced, passivated or non passivated catal ysts were
characterized by: sulphur analysis (as is and after toluene | eaching), a
magneti ¢ neasurenent of the degree of reduction Ni and a nickel weight

bal ance to discern the degrees of reduction (nunber of netalli c ni ckel
atons divided by the total nunber of nickel atons), degree of::

sul phuri zation (nunber of atons of nickel bonded to sul phur, 10 assum ng- a
stoichionetry of the Ni3 S2 type divided by the total nunber of nickel

at ons) anbentdns. ddgmeeduct wississied like the qtharreblelystof Itawitlte sofn thatcthe preamic tineidf or m
Ni O divided by the total nunber of nickel atons); a determ nation of the
sel f - heat ised (heptancpwoé netHeacatralughtia contrayy anExafnpld i whials 81) wadsicamieébétiigacy:
the tenperature to which the catalyst has to be heated so that 15 its

i ntrinsi ctheprasedcaiohh BeAy09edsarBOYC (Ti); maxi mum t enper ature observed when
the catalyst was left in air after depassivation at 150C i n hydrogen for 4

h (T2). A large elevation i 'E)tiﬁm}?buéﬁarac&rﬁﬁ?d'nat‘é&g” stic of sufficient

depassivation; a catalytic test using react1 ons 0 a) hydrogenation of

aromat4 cs (fornﬁ;(sg o] n .sqkect ed,
nanel y t ol uene mﬂggznetgt {egﬁé’éﬁugggyﬁg (ﬁbpr;ynlqasswrg%g%ata% gﬁt%%eoc%%r akf%a%;% b?}'

wei ght of toluene in ture: pressure: bar

hourly space vol unﬁP]rp?'dPangi}ﬁ”S i(as(1§ gﬁ)‘??‘? dolygne 'v’é‘é [g)ep MagRatis me@?“fer&?fﬁr){/@? per
hour); 25 b) hydrogenati gn 4Of .diolgefins, measured using a pyrolysis

gasol i ne by the va&FBEEi%hAequq "l?rhéhl\/ﬂ‘\fzl 2 higkel Welﬁh%'?ﬁéﬁ‘?@go diseran the degrecs of
characteristic of the 12 diolefins content) under the follow ng

condi tions: pressufgduction Gumber of; meiglic ickelatonpdigided hbﬂ}eltytalsma@@r of nickel
volunetric: 8 h-1- feed MAV: 87. The catalytic tests were carried out on
sanpl es depassi vat @Pms) dsigreg af shiphurzation faunghet of atomb pil niselrboated ®0Tphuy, 4

h.

10 assuming a stoichiometry of the Ni; S, type divided by the total number of nickel
atoms) and the degree of passivation (number of atoms of nickel in the form NiO
divided by the total number of nickel atoms);

* a determination of the self-heating nature of the catalysts to quantify the
passivation efficacy: the temperature to which the catalyst has to be heated so that

15 its intrinsic temperature exceeds 200°C (T);

e maximum temperature observed when the catalyst was left in air after
.depassivat_ion at 150°C in hydfogen for4 h (Ty). A large ele?ation in temperature
is characteristic of sufficient depassivation;

e acatalytic test using 2 reactions:

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

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

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




5 The results are summarized in the table below Exanple 1 2 3 456 7 8
Catalyst ACDEF GHI1 Nunber of steps* 2 23 333 32Db) a) a) a) b)

b) ab) a) Step and chronology c) ¢) b) b) ¢) a) ¢) b) c¢) ¢') a) c) W%
sul phur in crude (%0 1.5 1.5 1.5 1.5 -1.4 1.6 1.5 W% sul phur in |eachate
(%9 01.51.51.51.51.41.41.5 Degree of sulphurization (%: 0 22 22 22
22 21 21 22 Degree of reduction 75 0 g0 75 62 65 70 75 Degree of
passivation (% 20 NA 15 0 13 15 16 0 T1(C) 180 >200 190 >200 25 185 190
25 T2(C) 304 25 315 25 &wBfiagroest) Abder Tel foHowing aouditisnso prdsre:990 basG- 0 0
0420 MV of product obtained 21 83 40 42 41 41 41 41 * excluding in
situ reactivation step ptinperatge:f1008d - Heely spicesEhB@iricy 8 hs Ulfdawiaxagi.on
step; b) hot reduction step in hydrogen; c) oxidizing passivation step;

10 d) oil passiThatatalptis teR wdra bakiks bt YR sanihis cﬁﬁdsﬁ@&t&d’ & s?tﬂqls&%révt‘?éa&?éﬁt fo0

much toluene as the too highly reactive nickel” atonms had not "been

passi vat echyiolsbh Ubpittfor 4gat al yst C was not active for diolefm
hydrogenatlon as the netallic N| phase was not present. Catalysts D, F, G

dH t t st b d F
cndervint st opa by ey S oy BRI eps ), 15 &) and o). ¢

underwent step

under wentsteps—abr—and—e)—Cataj-yst—E-wasactive an =
under went St eRe ag B A ’Q_ S R N [ I 0438 e
white oil Caalyst /o |_nroduced._slat Asf (‘G‘)I‘\/ D E|F [ G H I
| Number of’steps* i 2 2 3 3 3 3 3 2
b) a) a) a) b) b) ab) a)
Step and chronology ) c) b) b) c) a) c) b)
c) c’) a) c)
W1t% sulphur in crude (%) 0 1.5 1.5 1.5 1.5 | ‘1.4 1.6 1.5
W1t% 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, CO) 180 |>200 ] 190 |>200 | 25 | 185 | 190 | 25
T, (°C) 304 | 25 | 315 | 25 | 310 | 307 { 305 | 310
Toluene conversion (wt %) 1 16 0 0 0 0 4 2 0
MAYV 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;
10 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),

15 a)and c), H underwent steps ab) and c). Catalyst E was active and selective. E underwent steps
a), b) and ¢’). Step ¢’) 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

20  impregnated into its pores.




results in terns of activity and selectivity. However, in contrast to
catalyst E, catalyst | was strongly self-heating. Wiile it could be
handled in air with care on a snall |aboratory scale, safety problens

woul d arise on an industrial scale with a light solvent such as heptane 20
i mpregnated into its pores. 13 CLAIMSIB. A process for "ex situ" treatnent
of a cat alGISAIMBi ch has to be reduced prior to wuse, said catalyst is
constituted by nickel oxjde deposited on an alunina, conprijsing, carrying

out three lst epd Byocess)for ok sityy ngatment ofp eataly stavhieh has tp he sedused BRI 1 t h at

| east one I Il G . Wi rou
conat i ¢t SRS ra Aol fited 38 HK1cP o ARSI Bk F alutfng, COTHifRg O, O1P

el ement al casgyinglout thréenstegsiadtb)de) i ng step a), the catalytic mass is stirred
with at | east ne so) vent_ and at .| east one, sul phuri zecl ent at, a
Lemperature of 3. 5o@ANEgthe CatalystIp0 aRACHWth 8t leastione SUBBHFCOPIaIIAg 4| cohol |

2 pol yal cohol . & 9} %8kt or ShmBof®l dlckdahorh HhBobSESRAgRI KOt vat i o) b)

treating said catalyst wth hydrogen at a tenperature above anbient
tenperature (step t ehethaholdishiphideoYEODS),JaNEIS; avlysglpbidesiancidlengrgal, carri ed

out by contact with a heavy iner{ .organi liquid carried out.before,
during or after steSEIPEWé%E?{fhtfﬁ, W%@egﬁ,&%g%ﬁc p}?ésr][ssgpacgmtga}%&%i d

sel ected fromthe gropeRolvermendtat REstAne duphifiRdUgknt 4 a téiRFerfute GFUI56EC,
hexadecane. 2. A process according to claiml, in which steps a) and b) are

carried out in the vothisd solvenihbeingpr wiite spinity arcalsshacrpolyileahol,@ glyedlm 1, in
whi ch steps a) and b) ar arried out in.the .order b) then a). 4. A
ePafigiEol i fitd SiehEaigh)

process according t ‘and b) are carried out
b) treating said catalyst with hydrogen at a temperature above ambient

temperature (step termed reduction);

c) passivating said catalyst, carried out by contact with a heavy inert organic
liquid carried out before, during or after steps a) and b), with said heavy
inert organic liquid selected from the group consisting of a white oil, a

gas oil and a hexadecane.

2. A process according to claim 1, in which steps a) and b) are carried out in the
order a) then b).

3. A process according to claim 1, in which steps a) and b) are carried out in the
order b) then a).

4, A process according to claim 1, in which steps a) and b) are carried out
simultaneously.

5. A process according to claim 1 or 2, in which steps are in the order a) then b)
then c¢).

6. A process according to claim 1 or 3, in which steps are in the order b) then a)

then c).



simul taneously. 5. A process according to claiml or 2, in which steps are
in the order a) then b) then c). 6. A process according to claim1l or 3,
in which steps are in the order b) then a) then c). 14 7. A process
according to claim1 or 3, in which steps are in the order b) then c) then
a). 8. A process according to one of clldins 1 to 2 or 4, in which steps a)
and b) ard. cahpmdessatcardimgltd alagndsiryd, anwhizhatepohiednte drgerdt)dlpencd). 9. A
process a corging to one of clains 1 to 8, in which reduction step b) is
carried #n hydrogen between 250C and 600C. 10. A process according to
one of clainms 1 to 9, in which the degree of sul phurization of the netal
isin the range 10%to 30% 11. A process according to one of clains 1 to
10, in whi8ch t Heprpeegsaecarfingdolant dlelainis 1 torkorhtimivpich spaps o) andob)pae si vat i on

is at least _4Q% . 12 . A process accarding to one of clainms 1 to 11, in which
at the en&a%’fegé’tu&f}mé‘)hﬁn%"glylaggﬁe ﬁ)ﬁgw;;glg&spe&g?.ti on of the solvent used for
contacting the catalyst with the sul phur- containing agent or sul phurized

conmpound or agent is elimpnated. 13. A process according to one of clainms 1
to 12, in%hi ck precessiecasding o one eielaims 1 19)8, imwhichredustipr step baisygtriqds

reacti vat %ﬂtl‘ﬁi J(%grbgﬂge@n"zisaoégﬁ 60 %4. A process according to claim1,
wherein step cy consists In"a contact Wwth said heavy inert organic
liquid. 15. A process according to claim 14, wherein step c) is carried out
after steps a) and b). 16. Use of the catal yst obtained in the process

accor di ng1Po odepigressiageqrding te ena ef ¢laims 1 for% awwhichdhe dsemeetfenat i on of
aromatic g{llpﬁmzaltigh of edhQsas fPiR range 10% to 30%.

11. A process according to one of claims 1 to 10, in which the degree of reduction of

the catalyst prior to passivation is at least 40%.

12. A process according to one of claims 1 to 11, 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 agent or sulphurized compound or agent is eliminated.

13. A process according to one of claims 1 to 12, in which, at the end of steps a), b)

and c), said catalyst is reactivated with hydrogen “in situ”.

14. A process according to claim 1, wherein step c) consists in a contact with said

heavy inert organic liquid.

15. A process according to claim 14, wherein step c) is carried out after steps a) and
b).

16.  Use of the catalyst obtained in the process according to one of claims 1 to 15ina

process for hydrogenation of aromatic or olefinic hydrocarbons.



