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-1- PROCESS FOR THE TREATMENT OF HYDROTREATI NG
CATALYSTS BY AN ORTHOPHTHALATE AND SULPHI DATI ON

PROCESS EMPLOYI NG | T The present invention relates to
the field of the hydrotreati hg of 5 hydrocarbonaceous

feedstocks in refineries. A subject-matter of the
PROGESS iFORITHE TREATMENT OF HNBR@EBMNGJSAMYSTS BY AN

PR TR AR PBIBRTIOR P RRICE S P OVIRG

sul phidation of the said catalysts. Hydrocarbonaceous

f eedst ocks, such as oil fractions resulti n% fromthe,
10 h&x nRfepREY | tvantien | Frelafesn tor thecield diost the atydretreating  of

B AR RSB gt B b o

procasst &m thef treatrpentoofiithbutatalgaRowhich ES&icdblesto be used for this
sul phi des, thiophenes, benzot hi ophenes,
purm%a%tﬂf*ﬁf élﬁﬁé?fé@ea%ﬁrttw& N YEFocass fpedhe seiphidatiasgefthe said
ounds and/or of oxygen conpounds. Such a
treatnment is known as hydrotreating and is generally
c dlydrazhrbSnacsousn feddstdeka;t suals dsn dili fmbﬁbrﬁ@rrﬁsuitmg from the.
t.a tenperature of between 300 and 40

atmBStat GSpRicR PEVAGHER RS HAbSR L0/ T2BoSHas. form the sublect of
a tredlAbys v@tﬁ %yﬁrﬁgﬁﬁyﬁiﬁd&atlhn aRfcuréY'df Cr%rdﬂeaaﬁfé’%ntent of

f eedst o res I'nvention rel a
orgamosulpiug mppuudme(nsueppasapswiahleiesprtﬁlophenes, b‘emzothlophenes,

dibef A s A TR RS, B il desuemap S uias ABeT aF oxygen

: combbdﬁ@ﬁ%%mﬁuﬁréétﬁﬁérﬁﬂs ‘RhoW@SAs h Gf&ﬂiﬁlﬂbtérﬁﬂ?g‘generally carried
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ounds to ammoni a (operation denot ed
out m@rl derntione dg diqaid fmrnoprqeewedmti/adempqrg&mecxﬁmwueels 300 and

4003t o SRS s R R b Theoe cat al ysts
arke a&akstd yOrbaﬁédh@"rofrBéﬁthg% ot ﬁgﬁ@c@%a\ée%ugnfée\ﬁ%{dcks to

of 25 the Periodic le of "the El enents, such
whicholhgheresent inugngsn gelates akelthasdisedobatier appeoprisde conditions,

for SEHUERRN, 4+ thel RSk G ¢y RBIPEn, biadHoRylfbforiirpounds to
hydrodén Meilptige niekefatiblinggioarh 64l orpﬂ&d@émhur%at’bhorera HDS),

system conpri sing a conbi nation t hese netal s

organonitrogen  compounds = to  ammonia  (operation denoted by

hydrodenitrogenation or HDN) and/or oxygen compounds to water and

hydrocarbons (operation known under the term of hydrodeoxygenation or HDO).
These catalysts are generally based on metals from Groups VIb and VHI of

the Periodic Table of the Elements, such as molybdenum, tungsten, nickel and

~cobalt. The most commonly used hydrotreating catalysts are formulated from
‘cobalt-molybdenum (Co-Mo), nickel-molybdenum (Ni-Mo) and nickel-tungsten

(Ni-W) systems, or from a system comprising a combination of these metals, on
porous inorganic supports, such as aluminas, silicas, silicas/aluminas and zeolites.
These catalysts, manufactured industrially at very large tonnages, are

supplied to the user, in particular to refiners, in their oxide forms (for example,

- cobalt oxides-molybdenum oxide catalysts on alumina, symbolized by the

abbreviation: Co-Mo/alumina). However, they are active in hydrotreating



10

15

20

25

30

por ous inorganic supports, such as alum nas, silicas,

silicas/alum nas and zeolites. 30 These catal ysts,

manuf actured industrially g very | arge tonnages, are

supplied to the user, in pdtticular to refiners, in

their oxide forns (for exanpl e, cobalt
operajipingegniyontbeacioom @&fr@éalcwlahvylgsswa & wiiynfefore bemg used,

TR TR o v —

sulphmmmtm@lﬁ'épﬂéﬂehderbﬂHWrégérm of metal sul phides. This
I S why, ore bei ng used they have to be subjected

Befsopethationt gag, alse; mvvmsS&Ld@@damr issthegefare an important

stage H{ Rﬂgl%%‘ ,90 ghé &e%?rlngﬁgég %?%ﬁroﬁggﬁrﬁﬁgg alg@ssm particular as

nown “‘as Su

regarti ¢heil eictivity dangipthicirastability segtime) ampaoyisay ddae of effort has
per formances of hydrotreating catal ysts, in:particul ar
been ngowéigtgr'a@r@wegrsumqiaﬁfqrypr&ﬁa HIgSi r stability over

fﬂdﬁ%tneﬂ‘ﬂﬂ r%gt ?qﬁé s‘?ﬁplﬁ&% G5 of ndﬁ%ﬁﬁ%ﬁ&ﬂéﬁ%&rﬁed out

rovi i on ‘pr'ocedur es.
undem r’rwwlg;&respﬁeesurteh ewuﬂul limpuiidi ahydrocafbonatadyst fecastoakkt afready

carried out nder dr ogen res with |jiqui
compFiSiAEo 0% S AR Te Bon e BRNS 1 60eB Si s those

Ao A B e SR ol DT R HETIGIRTT g Nrages to
this mdtbod, ealatesl gmifei oaed tdi ipddvanthbhagedphidatiarns at ﬂmﬁ/ttemperature

and {og B AR SO cih e BPITRG"eiEm © GUPS LB RBGIN complete
sulphﬁaﬂ@ﬁbﬂﬂé §at|a[ys@§ der to obtain corrpl ete sul phidation

he catal ysts. 15 Sul ﬁhur conprising additives have
S@lehubcemp@emgf oadditipesov have t heens wirpkidedt ifon dnpradng the

. . y . Th th con ncorporat| n
sulphiGBfigh ' e, LoTaTES st abSl pru it S L bR a suiphur
compé@ﬁﬂ%ﬁrﬁﬁ)@n aﬁ;UQ;hkﬁ*@ ég/ e hiy i fedtistddk, BuchiPgs id h&phtha, or in a
fraction, such as a GO vacuum gas oil) or an SRGO

specificsfragligjhtsuchinagy &sVG8: ( \)acuum 1 gasi @) Progr SREOr digdightngin gas
o w16l d P A M BB o bbb Bstaden Bt
'F!@,us@f lsDtH\ZEt RMbwnDn‘BLﬂaDﬁd:Ldar (fradm fratent EEFCBIZ 439$ éHBiMethyl
known for the sul phidation of

D'SU’FHH@%\I(VgPWUW @HSISPT CHpnplsp h@omiss Phdldsy fodhﬁ auhahudaﬂon of
the céﬁégé%ca\m fo n, ¢ ﬁtgﬁ?ﬁ[ﬁfr ﬁbga@ tBy?ri cﬁ‘ [dracarbonaceous

roduce rea
feedstock) and hydrogen are introduced lnto industrial hydrotreatmg reactors

-charged with the corresponding catalysts, this taking place after interruption of the

hydrotreating reaction. Such a technique for introducing the sulphidation agent into
the industrial hydrotreating reactor is described as “in situ”.

New techniques for the sulphidation of catalysts comprising two stages have
more recently been developed. Patent EP 130 850 discloses such a technigue. In
a first stage, known as an “ex situ” stage, the catalyst is preactivated in the
absence of hydregen outside the refinery by a treatment comprising impregnation
by a sulphiding agent, in the case in point an organic polysulphide. The complete
sulphidation of the catalyst is carried out in the industrial hydrotreating reactor in
the presence of hydrogen without further addition of sulphidation agent. The “ex




charged with the correspondl ng catalysts, this takl ng
pl ace after interruption of~ fhe 25 hydrotreating
[ ea ctl on Such a techni que for introducing the
situg preswilRftation sefmvesitheaefi inerefromdngeatingl theystilphida®y kent during
in situ". New techniques for

the &ﬁ@ﬁ?o%ftuohsbﬁﬁ ¢ Agfé{ d%?%ﬁ: pERsencs Al VEregeiwo st ages
hd\ze'egam$theebm$yAE§lﬁfhﬂ@ﬁV@P GIP@@B 4E@ttSQEh§§ tﬂg}%é Rdition to

first stage

th g%fc[oises such a tec
e an qit Qphtga@@mc{ lesteratfor ﬂm ptsposeeaﬁft theatsa@hidhtton of
he .refiner

hydrto'ﬂggtaﬁ%m ngrr%r, ﬁéﬁﬁ%gl ﬁ%?&a'ﬁg‘i ?tbg‘urté?r gnggnp\tﬁ“té@ r@:t:wty of the
catalygtmthus radtihateccasm partRalart rrﬁ%efﬁfe&gégtugprﬂmiﬁ phm1|g Jpcument

IS carri

et phi dat f
. Specéftfﬁs ?fﬁarg)hge eﬂtg@qqﬂ&ﬁ %ﬁgiggogrmmhthglatemt fon thishpurpose be
| carn@aﬂ QR RAFRURANSI] %ﬁﬁa‘ Bf’!ﬁ ?Még g}qgtsglﬂon Dfﬂ)gp@qﬁ{s can be
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15

ul phi dati on ag
applfﬁdlﬂ%@és welsinrsiti s (neaccfclirdﬁhb@mmtﬂh@%ﬂa‘?ﬁpl@%hﬁ’ﬁl‘ﬂbﬂ?aﬁ ex situ.
yst

phi dati on of the catal I'n
pr esenceé%“:frgfﬁy g‘lj@ﬂm $RAueRlal indeodugiiorpaiiRe ofppphtbalateoand then

_of the DMDS ﬁmﬁedbéstlelaCd}e&:ﬂ\hﬂbn bh%@%r&fr@rﬂm&; cath gtsor?:t,mﬁlﬁrﬁég in an

alic acid ester, for the purpo
umproQéc{Qﬁ;vg F@'E%‘F 5 hydrotreating catal ysts, rmkes it

poaﬂrslt)b éch ivity of the
O S athdch, el ot B PHRLIE il FedteRl o
a mefgl yaleaatingraatalysftin QN!deThnns; Q’hacnﬂmmad is plesti if casidthat bnng!ng it

into cbm@ctl M fh%déﬁs%heg opé stuﬂﬁnu an e @{ % {gfygthor{q]oéqrﬁgclfu%d chosen

pur pose carri e

~ from qum a@jq mmmncambldradqaordheiestec afigdterappRhuRdl):

20

equal ly wel’l in situ (in accordance with the exanple
illustrated) as ex situ. 1.0 It has now been found
that the sequential introduc®i on of the orthophthal ate
and then of the DVDS nmakes &ossi bl e an activation of
the hydrotreating catz >~ resul Ling in an inproved
activity of the lattg ‘a fr'rst aspect, there is
provi ded a process fdc 'trget—mﬁt of a met al
hydrotreating catal yst ¥n o¥Xf'de form characterized in

that it consists in bringing,it- 15 into contact, in
und with at ‘| east one

in whrémﬁe%géﬁdgfeﬁﬁd ﬁ#g %‘j&@ %g?, qqglpaboggqf@re@hmmrepresent an
alkyl (ﬁmimdét BeafEndd)® Gelodikyt! aBA S POF LRIk raicaiCit being

posszbfe for this radical to comprise from 1 to 18 carbon atoms and optionally one

or more heteroatoms.
The contacting operation can be carried out by spraying the ester of formula

- (I} in the fiquid state over a charge of the catalyst to be treated by any appropriate
- device, for example by a double-cone mixer or a rotary mixer. The orthophthalic

25

acid, the phthalic anhydride and, if appropriate, the ester of formula (1) can be

- sprayed after they have been dissolved in a solvent with a boiling point of less

-than 200°C, preferably of less than 1 80°C; in this case, the solvent is evaporated
by heating. The ester of formula () can also be sprayed after it has been

emulsified in water by any appropriate dispersing or emulsifying agent.

]
o+
o
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,~OR2 Oin which the synbols Rl and R2, whi ch are
identical or different, each represent an al kyl

(l'inear or branched), cyclo&kkyl, aryl, alkylaryl or
arylal kyl radical, it being 20 possible for this

(R %a}f fﬂ% GRIBE] SR EBE)@E%, bPo%t?aﬁﬁf hevaiteMsu@Rdas aliphatic,

opti on one or nor eter ons. The contacti ng
aromateoetlioylicdrydoecarhons eor st a5/ akohald. wihenscordstonesf

ke arobarable 5 Brnd o 630y S g egal K SO Rniddli he

a liRisCONR, b X@plPthe NERLY gaineedl. fofinala (1) in-
catalft; Eg%ﬁ%”%r?‘é’%gg%@isd, B S by dr e and it (

solutiappm tguenee, the ester of formula (1) can be sprayed
ter they have been dissolyv ' I ] . .
BherariobRinae B Guet® PR 360 preBrERdERirgtlq & fig invention
are tﬁggt?_i%%icﬂ fhé hbymBaRe R 't ARd SRP Vieipresente idurical ealkylbsadicals

ing. The ester of formula (I) can al so be"‘sp_rag/ed :
compaibingr fiam his td ek oarbenulaemse 8ntn Mefee Paptjicuayy dimethyl ortho-

o, GEATL eGSR o2 BB PSR cauce of

their iRUSHAI h6cesdiliBtdrd Dieitidasyaible doglr ocar bons, or
such- as al cohol's, ethers or ketones. It is preferable

Disthylionthophthalate IsonoterarigulabrA@feed) into contact
ith th t al i i :
oAy GEeY B ol PRGN phle bateiE s rbfted o
the abBSofptloHerapading ¢ tHwnhttbaldrel dsi gemstatlys bBhiedn at eand 60%,

preferred accor di ng@%&%ﬁ%&&}%&é%t Q%L%{%ngi% éﬂr‘lﬂ?ﬁj to the

' thad 'S .
B
employethin B peésdr tardarel sdréentduesitexwiejghtr t hopht hal at e,

because of 10 their industrial accegsibility and .
Tieimeteb Aydreimainsatalsteamplovs: ol REPERSS ACAfging to the

. articul arl ref . e t . d/
inventi I3 GHnfatk: B FHibBR BaskiCod THODbaBhRR GgSler HiBKEFandior
cobaltthe@sP tilfbh GRRAK 4i¢ d@épddied @t bgporand inorggmiesapport.
between 1 and 60% Fref erably between 5 anc‘ 50% . f
Rrefarence de ragrenpagisulasty ayesrtovihenusesaecatalyst gt a mixture o
oxides of cobalt and of molybdenum, a mixture of oxides of nickel and

molybdenum, or a mixture of oxides of nickel and tungsten, this mixture of oxides
being supported by an alumina, a silica or a.silicalalumina.
In-a second aspect, there is provided a process for the ‘
sulphidation of a metal hydrotreating- catalyst in oxide forrﬁ, comprising:
-a) a stage of treatment of the latter as defined above, followed by
-b) a stage 'of bringing the catalyst thus treated into contact with a
sulphidation agent, and by
-c) a stage of bringing into contact with hydrogen; _
étage b) being followed by stage c) or else stages b) and c) being carried out

simultaneously.
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15 weight of catalyst in the oxide form. Unless

ot herwi se indicated, the percentages enployed in the
present text are percentages by weight. The netal
hydrotreating catal yst enpr8yed in the process

according to the invention is generally a catal yst
ummaybanhadnj eipwuipltidatist egenniof kel safghidatiorcadamitknown to

id h d [
o oo Sl S 5505 SRS e B o py o
t f
s e, o e LIS PS8 o a oo

disulphideeancnfrganmlmjlpradd dlmlphhimuwmlysmlph:dd, atthiophehe compound

g@i Hes of nickel and tungsten, this m xture of oxides
or a glap 5’“%91’5'86‘?&“800'66“% alumina, a silica or a

3t lib CYcte et a0 b%léf@ﬂfb@s@@%ulpﬁlaﬁﬁén'§géﬂt°"h€ﬁﬁ9eé in a

process for the 25 'sul phidation of a net
propaienafieatd 5@6 qHBﬁarabw afrl o3 Beirf @ hydravanponaganys feedjtock.

o Attt o Bl abe I s oS e “eaReryEeiieg to the

stmclﬁibﬂﬁtﬁﬂoﬁ mb%tasv@t s Wftthe PetabsphidesivaicR$RE todbobtained
-c) a stage of bringing into contact wth hydrogen;

for tr@oa@tt\@@@nmf ei Mrotﬁeamgawsétaa@et%weoam@usbofsca@é@t to be

Sulpfﬁ%%@nghlﬁa%@gbﬂg OE%I Mn?tg% ﬁg%é%ﬁ gﬁfC%ihbg detgrmH%% without

excessive hiffbat lb(yna bnkskined 6o the P&t SIOHN nsddnd e rb eéi@@i tests, is
art, such as hydrocar bonaceous feedstock, t
generglar 6- PE?é?éfGEpﬂaﬁMePé’d 10%pandnad Yoy (wrt%ppnélrwm tth% fatie of the
I
eauivBIeH Rt COTRRH o G SR R SR B o BBy,

Aecogirg eocanfret pdefebredr akematipd form oofp thes isniptadiatiorn process
as.sul phi dation agent,

It i referahle to enpl oy
according fﬂiB}P [nyeatony $ig8rt#)oR ‘@”’%‘?5’”@ & 8o anprapEaignMXing device
t Cgo
and t#’IF gﬁ)&h:} é)%ttéiggﬁgégﬁﬂﬁﬁiﬁa elﬁuglz dﬁ&@ﬁﬁéﬁg? otfg?ﬁlng ?g’éor, by
simultaneoius lsmmlanta’rmrqf sibgeh b) smdtd)eU{serrrmy@fa mhden‘&nresltage a),

of an§ ARIRTRIR GHVithe Of fPOITE A RRGDEHANe, QiSlrel 8 gotage mixer. In
this cﬁ§@ttﬁb sUpHidhBor &l cdrfeBRut SebOisie s aTéEf%Ié‘ur@Hf‘*m %ftu” type.

sul phi dat'i on agent, which can be determned with

According to a second alternative form of the process accordlng to the
invention, stage a) and the operation in which the catalyst obtained is brought into
contact with the sulphidation agent (in accordance with stage b)) are carried out in
two appropriate mixing devices which are identical or different, such as a mixer of
the above type. Stage c¢) is then carriéd out in an industrial hydrotreating reactor.
In this case, the sulphidation is carried out according to a technique of “ex situ”
type. |

According to another alternative form of the process according. to the
invention, stage a) is carried out in an industrial hydrotreating reactor and is
followed by the sulphidation of the catalyst thus treated in the same reactor by
simultaneous implementation of stages b) and c). In this case, the sulphidation is

carried out according to a technique of “in situ” type.
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excessive effort by a person skilled in the art by

nmeans of repeated tests, is generally in practice

bet ween 10% and 50@6(00rre§$onding to the ratio of the

equi val ent wei ght of sul phu?-of the sul phidi ng agent

to the weight of catalyst). 15 According to a first

(Thef stheedoaditions &b adrmfing Budthd balpawmmndaﬁmerta@am@%ach as

according to the invention, sta%ij is carried-out in
thoseyfelafhng i thetempesatugsdo pe @doghdl. tadhg it maecsgww@rdto the

I I; )
flow [ce Y8 SILEIG ddRt Sl ey BYeH piaud) SRARHdAE normally
knowUste arpgrsba skillbel inftbe ast age a), of any appropriate
Vi ce, r exanpl e, a doubl e-cone er or rotar
e Pramplaso WL el rer@vey) mﬁﬁ@aﬁwowavsgfc iasfraion of the
lnven‘ﬁHh aﬁ‘fgﬁéﬁdﬂkﬁ‘ﬁo{ Be%sbgcianihﬁ%e%fco eNthakddt’ type.

According to a second alternative formof the process
according to the invention, stage a) and t he_

Exarf B SRe ) S AR Htﬂ)'?'qb# uon

accordance with stage b)) are carried out in
appropriate m xi ng devi ces which are identi cal or

- 1.1. Igipiareeriation afée aalphiddinst  of 25 the above type. Stage

i.s th arried .out in an| trla hy, ti
Phgds avae of & liE0aaekreapid oaPB i el Se 8L fifRuA Yotume
of 120wl pfeciddinngn toeh ARF Bﬂe%tﬁn@]ferc@xhwﬁowesutpmeizanon catalyst
According to another alternative form of gn Fr ocess
suppertrcbeaiatigming amd comprising 33% of agealhpniB.e%r o mlmﬂenum (in
strial hydrotreating reactor and is
the fo#rﬂ (ﬁ%)é' y the sul phidation of the catalyst thus

40 edt(@d g)roft the sataB/st @?@Wcé@i]wﬁtﬁ@kéa&ﬁ@obétween two layers of
npl enent ati on of stages and c¢). In this case, the

silicony ear&'ﬁ%l@lﬁdnangnelé a.gfenéwhdﬁh pm@eautha hagnegenaats ¢gkibution
of thegas Ay ﬁdﬁiH st hg&fa@sh)r%ts t‘éﬁ'mél%é’lrﬁ: &

arry out t e su e catalys such as
Afberselryl@g atrideg d muttdrgiert doweaintl 6O®S, the bataﬂyzkiprse\dette@ (at this
the tine sary or to t ro rat e of
Sameéﬁm‘ﬁr%‘(% g Sopil f?@'&%ﬁc %raéwpé‘e“ﬁr%“ﬂ'ﬁé@ﬁ of a
r [’
crude g&zlaq;é‘g%te%ﬁt \Méﬁ g%&%f ) rgéV(IQ g{ai@g Ir%%hr'egﬁl‘r%e:?é‘ StF!@\CA)Z a'i‘\d exhiBifing the
characterigbts etliaded i thenfolloimingetatiletn and shoul d not be used '

to limt the scope thereof. Exanple 1: (conparative)
Sul phi dation of the catalyst wth DVDS .




10

15

10 1. 1. Inplenentation of the sul phidation: Use is

made of a cylindrical reactor nade of stainless steel

(internal volunme of 120 m ) placed in an oven and of

a conmer ci al hydrodesul phurfzation catal yst supported
on alum na and conprising 3.3%of cobalt and 8P o of
mol ybdenum (in the formgIgﬂg_ﬁi des). 15 40 nl (31 Q)
of the catalyst are placed in the reactor between two
| ayers of silicon carbide (SiC, an i nert agent whi ch

pr o ge
i dul streans and Which al so acts

€ous adistriputl 0]} ﬁ? as.an
ma uf f er

s t her
Af fer Dsndigg1rder B nitregen’ flow gt 150Q 8t4e
"cajalyst _is wetted {at thi's sane t

gag oil Niérggeni ng ffom theppmnospheti ¢ di std39 ati on

a [26——ct o \at &t glllol thgaS—"o

referre glghgg SRGE) and SNEbi i ng the

- chpractesTRImgs colfated rn the follfow ng taDIe =7
Taple 1 Type of feddstock SRGO Dengity, 15C g/cm

0.B741 NbtR.ogen pdm 239 &Gl phur 4wgt 1,227.ASTM DS;

S. | P. Cﬁ?% 5% Vol . C 274.5 10%vol. %éﬁéO 30Po

.0 90

VO 50% ol . C 33 .O 7094 vol .
vol . C 36% 001.95% ol .- C 378.0 F.p. JC 373.2g2 ffter

halyi ng placed t he rfeact or under hydfogen pressure,
- DM i s30% vol. °C 315.5
50% vol. °C 332.0
70% vol. C "348.0
90% vol. °C 367.0
95% vol. °C 373.0
F.p. °C 373.7

t

x5

he

After having placed the reactor under hydrogen pressure, the DMDS is
5 injected with a flow rate of 1.05 g/h into the SRGO. The sulphidation with DMDS is

carried out under the following conditions:

- 30 bar of hydrogen pressure

- ratio: flow of hydrogen (expressed in litres, measured under standard

temperature and pressure conditions)/flow of SRGO (expressed in litres)

equal to 250 SWI

- houriy space velocity (ratio of the flow rate by volume of the SRGO to the

volume of the catalyst) HSV = 2 h™!
- rise in temperature from 150°C to 220°C at the rate of 30°C/hour

- stationary temperature phase at 220°C, maintained until 0.3% by volume

of H,S is obtained in the outlet gases from the reactor;
- rise in temperature to 320°C at the rate of 30°Clh;
- stationary phase at 320°C for 14 hours.

At the outlet of the reactor, after passing through a gas/liquid separator, the

liquid phase is recycled upstream of the catalytic reactor.
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5 injected with a flowrate of 1.05 g/h into the SRGO
The sul phidation with DVDS is carried out under the
followi ng conditions: - 30 bar of hydrogen pressure -
rati o: flow of hydrogen (exﬁressed inlitres, neasured
under standard tenperature and pressure
chhelictalonaphitibtion ileSRAD Hjaxpressed in litres) 10

ual t 50 SI/| hou spa cit ratl
CHHE batshysf s cnyer HsheH AR GRS 4 HTOSER TR of
the catalyst) HSV = 2 h"1 - rise in tenperature from
150C to 220C at the rate of 30C/ hour - stationary
1.2. flespef dbaractipiipsy e e2la@st imithe ahyrarddestlphuzaibyeaction of
thi xlol ume 15 of H2S is obtained in the outlet gases from
fop ﬁ@e*reactor - rise in tenperature to 320C at the rate
qfhe?Qéﬁ\my of the! GthpeRhYtiRIas %ﬁéu%%%d) 9h a%owo% with point

the outl ét of the reactor, after passing throough a

1.1. 2oy isdestgdde the avdlrosutnmmzatl@mr@acphasﬁ thiopheogcl ed

SRR, Calfind 8 5, e, SR of Jugien bk the effect of
convéﬂmgvmeedmopﬁéh@dtoah dﬂfdae&bner&%s,apmowc&geéuéﬂ ¥ butadiene,

1.2. Test of the activity of the catalﬁ in the
butang, af sutena. prtly sirriliaprore detmativroef HeSt Rhepdivily of itee catalyst

 BSAAEK B BRIy B84 o, BYUERELSR n o

‘hydrdmmmmda@hgrfeéagtoom reacti on of thiophene. This

reactjon, carried out in the presence of dr oge has
ﬁq@o@\%et thy catalyslenetiviaded e acepEfsssewits 1.1. 1s ‘Willed under

argorﬂ 6aL00 c9é‘§ \)Qiﬂf%u%&% ?15'6@ 135 B4hAd| il a{éaﬁ'é@d with

e or ene h" simul't aneous Tornma
s:ilcoﬂ'bartadel(SIG)y of the catalyst in this reaction is

r tative of its activi in the . ,
ihs %8’32’&‘? SRRIFYTS AT B dHACH ‘rh%ﬁ%'éiéf g&fﬁd@é‘&?f with a capacity of
10 mif eedstocks. A portion of the catalyst activated in
accordance witti 1.1. is mlled under argon to
Ehisdeeetopabltoiughét;) aitemparatiecofof 05 R, ig feddwihnm whi ch

ar ea m rogen ﬁow rate of 5.4 Sl/hour, and

- thiophene at a partial pressure of 8 kPa, corresponding to a flow rate by

mass of 1.5 g/h, |

for a total pressure of 101 kPa.

The activity of the catalyst is determined by the rate constant k of the reaction
per gram of catalyst and is expressed in terms of relative weight activity (RWA),
with the aim of making it possible to compare the activities resulting from various
activation (or suiphidation) treatments. This RWA is calculated in the following
way.

After each activation treatment with DMDS (preceded or not preceded by a
1st stage comprising impregnation by an orthophthalate), the rate constant (k) is-
calculated from the measurement by chromatographic analyses of the residual

thiophené content in the gases emerging from the outlet of the reactor. The RWA

. is the ratio of this activity constant to that of the present reference test (catalyst

sulphided with DMDS), expressed as percentage, i.e. 100 x k/ker.



15 silicon carbide (SiC). 15 ng of this mxture are
pl aced in a tubular glass reactor with a capacity of
10 mM. This reactor, brought to a tenperature of 400C,
is fed with: - ahydrogen'fS?‘owrate of 5.4 SI/hour,
and 20 - thiophene at a partial pressure of 8 kPa,
thussﬂmwcﬂiW@ ©b the fdadalyshsalphydedradth EMDS5irg/decofdance with
Exag'lgﬁ t] 1Bpgssure of 101 kPa. The activity of the
%l ﬁt determined by the rate constant k of the
reaction per gramof catalyst and is expressed in
terns of relative weight activity (RM), 25 with the
1.3. diast of thearchigty of fescalolyst i the hydfroeletsuwfwlzetmm ireaction of an
5 o”ﬁrgtz ting fromvarious activation (or sul phidation)
' £ ‘ments. This RWA is calculated in the foll ow ng
Welyis AftiVRY t@adbrafts Whé%i%uhhg%g‘?ééldwt BulBNGBcontent of the oil

~ (preceded or not preceded by a 1st stage cofprising
fracthmafégriaﬁ epalylic Aivdmtraadingt feactior,) This Hgpe af testdmyeansimilar to

the 'F]‘E%Sothé %03% %%ll atﬁ%ﬁ%geéﬂﬂc} Sﬁ%gﬁi%sgéemn% hlbgphene

danthest tests! ke g FRsctioneisth BasidiDthé MeaipuéhRbcklistiBe of which
reactor. The RM is the ratio of this activity

10 ‘are givpsiheblec -t hat of the present reference test

(catal yst sul phided w't , expressed as
2

percentage, i.e. 100 x k -9 Thus, the RWA of
Maint prey sicrichleyrsicalsurbpbitidshfithé lyaBMiSisenl @odaterameethei ddtivity of the

Exanple 1-is 100% . Test of the activigy of the
catal yst in the hyd%b‘g{@ér@aﬁﬁgﬁaﬁlﬁtén reaction of an

5 on fraction: This activity test consists in
measuring the residual sul phur content of the oil

frﬁypmoafd@fstbbg Cat al ytic hydrotreati nggreast1 on.
This—type af test ik very simlar td the ipndustrial
cofpdi tD&mﬁtyoﬂSf@e Lse of kyamdtreatifng catta8§$srs. |n
th:setnni-e i -Fror-finnncgrac nll fhan‘a_l__n_
~ chfr act erQ?'Es of bhi ch PRMar e giden in Thist e 2.
Sulphur % wgt 1.32
ASTM D86
S.P. °C .. 207.3
5% vol. - °C 247.8
10 % vol. °C 259.9
30 % vol. °C 283.4
50 % vol. °C 301.2
70 % vol. °C 320.3
90 % vol. °C 347.5
95 % vol. °C 357.7
F.p. °C , 363.9

15
3 ml of the catalyst activated in accordance with paragraph 1.1 of the present
example are milled, so as to obtain a powder with a particle size of between 200
and 500 ym. This catalyst is mixed with the same volume of a silicon ‘carbide
powder and then placed in the central part of a tubular reactor (internal diameter




Tabl e 2 Main physi cochem cal properties of the gas oil
used to determne the activity of the hydrotreating
catal ysts Type of feedstock SRGO Density, 15C g/cm
0.8517 Nitrogen ppm 114. -®d phur % wgt 1.32 ASTM
D86 S.P. C 207.3 5 %vol. C247.8 10 %vol. C 259.9

10 mp®), Aeigat 190 rag3. 4he5iﬂléi/oaﬂd théioaﬂét éf tﬂ@ r&a&@k aré?fmed with a
320.3° 90 %vol. C 34 95 %vol. C3 p.

layer3gB sflicons carhigle dﬂhilchea@fét as yibermat Wﬁﬁécﬁﬂdw vﬁvebrmw@s the

catalgfé Be@%ﬁrg Hﬂeckgﬁm&i? ‘sent exanpl e are nilled,

a particle size of
Hd,'ta/\ﬁﬁﬁo@@ﬁ arﬁ.htheBQQs pMhardhthén afttelueeld atsambiesd ten Brature in
the same volunme of a silicon carbide powder and t
5 a“aﬁﬂe&@é'tg$ @Me central part of a tubular reactor

('I*hl : Rdtor g' S e-tnﬁgfbrgaﬁgmoa b%]tat]tﬁ%rﬁ% @f\%f&ﬁngerature

theo reac or are

rise d)fa@@"rC/hbuslAfte:oa peridd dé stbittationt of 45 Houes nwgdwfé,aﬁples of
i des the catalytic bed with good

lqudn@@]‘,m %E?"Q’ BM g oufit ofyilirotRactangvensd @@gsoamd e then
degabfEdw Htrﬂﬂg 589 ‘?‘ér_]j%ggr tra &6 @E%tg!gaﬂ gwdf y(?eg'l suIBn de. The

ascen |ng s ream AT 8
- 10 test condBi60E ae suhemadzed of Tableedper at ur e

Table 3
Operating conditions of the activity test

Temperature 350°C
Hydrogen pressure 40 bar
Direction of flow ascending
Gas oil flow rate 6 ml/h
Catalyst volume 3ml
Hydrogen flow rate 2 Sl/h
156
The residual concentration of sulphur in the liquid emerging from the outlet of
the reactor is measured for each sample and, after calculating the mean sulphur
concentration, the rate constant (k) which characterizes the activity of one millilitre
of the catalyst is determined by the following formula:
20

_ LHSV 1 1
n-1 Cgas oil outlet Ci%;;SfOCk

- LHSV represents the liquid hourly space velocity expressed in h™,
LHSV being defined by: |

in which
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rise of 60C/ hour. After a period of stabilization of
15 hours, regular sanples of |iquid are w thdrawn
fromthe outlet of the reactor over 8 hours and are
then degassed with nitrogeh!to renmove any traces of
di ssol ved hydrogen sul phide. The 10 test conditions
are summari zed | n Tabl oil een i ng

condi ti ons of tﬂe"@&#%é@ Abwaate ture 350C
Hydr ogen pressufe 40 bafal@ysE@ige a [ ow ascendi ng

Gas oil flowrate 6 mM/h Catalyst volume 3 m

Hydr ogeferf lobWiHeat readtih / beibg Begial e® dUBb in the case of the
concentration of sulphur in the liquid energing from

hydrodgsigphugzation ofigas elbact or i s measured for each sanple
a—“@éga%fcﬂiﬁ?utféﬂ CoA @ritGoh g sgfp?]nar:].ltrik‘%’%ti‘n the sample (ppm),

concentrat i on, Frigigh ol's

ch@arfeedstotk-esoridetratibh \of tsyilfur grresentl ihi thetd=ss oibfedd¥®ock used
. %Slt@@ yst is determned by the follow ng formula: 20
(e 14200pPm). K x n -1 Gt C'-' gas oil outlet feedstock

i V’mb _ . i i . .
e Hrpost DX TEAMER RS foopibefs M Rty EE fésuiting from
differenl -activiion-trgatments, frl particatas with rédpexdttal a séferantoenteatment,
the a(c?ﬂv?ty of the catalyst (characterized by the rate constant (k)) is expressed in

terms of relative volumic activity (RVA) by the following formula:

=

k
RVA = —sam0le_ . 100

standard

in which:
- k sample is the_rate constant of the catalyst tested
- k standard is the rate constant of the reference catalyst (catalyst sulphided

with DMDS in accordance with Example 1)

Thus, the RVA of the catalyst sulphided with DMDS in accordance with Example 1
is 100%.

Example 2: Impregnation of the catalyst used in Example 1 with 9.2% of DiEthyl
Phthalate (or DEP)

Use is made of the same hydrotreating catalyst as in Example 1 and of a
jacketed tubular glass reactor with a volume of 200 m! equipped with a sintered

- glass welded to its bottom part.

40 m! (corresponding to 31 g) of the catalyst are deposited on the sintered
glass of the reactor, into which a solution of 2.86 g of DEP in 32.5 g of toluene is
subsequently introduced. The ratio of DEP to total weight of the catalyst in the:
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n : order of the reaction being equal to 1.65 in the
case of the hydrodesul phurization of gas oil, - C gas
oil outlet: concentration of sul phur present in the
sanple (ppm, 5 - C feedst-d@:: concentration of
. sul phur present in the gas oil feedstock used (i.e.
form b3 tR8cdtRdBponkiilg ORRIPI PIBS 19 WERKIIOHd DFFS Hndl the Batalytic
conpare the activities resulting from different
charggeaievieant om contast abambientriepmperatuie far 30 minutespect to a

feren treat t tivi f 4 he catal yst, ne

TRRCIGEA0ES &) e ahlBs "o nlbadatnth) B I sgic and

nitrogeh is Pasked MerRighrteeathster YO evab 6rads tHe/ idiyerddRVA) by the
followi ng formula: RVA = ksanpte x 100 kstandard in
which: - k sanple is the rate constant of the catalyst
tested 15 - k standard is the rate constant of the
reference catal yst (catalyst sul phided wth: DVDS in

Exangsie a3:dgoiphidatioh WitanPMD3)ofTinescatalyet Réhted ih heccordance with
cat al yst sul phided with DVDS in accordance with

Exampi@dple 1 is 100% 20 Exanple 2: |npregnation of the

catal yst used in Exanple 1 with 9.2% of D Ethyl
Pht hal ate (or DEP) Use is nade of the sane
The satphedatiorgtreatraéntswit O ND Skofpgihet 2. af&xafmpde 1356 repeated

... jacketed tubul ar gl ass reactor with a volune of 200 ni
with T%Qﬁﬁdﬁﬁetge\ﬁa?ﬁy%t %t%ﬁtr@de'ﬂe':—'a@rﬁ@]@ | ded to its bottom
t (yeRr dj of _
-g@éé %‘gﬁgg%gc}ﬁgn@ﬁé Si thtql%r gglﬂqﬁggoﬁ%g%?gﬁ? test of
hydrodeswphhiizaticn ebihinpheneofestrd@ddgn goirdEP2i of BRarBple bf

| ' tly introd d. Th ti f DEP
ASRISRH! 718 BreSEHehe Yatal vat in the 12- form of
TIRE pFefimBRRP NHPIEg PRI m}iﬁlkgE?%cBMsé&th&FHy mdkesDEpRRble to

the catalytic charge are in contact” at anbi ent
significentheingrease theradivityriaf @ eafalyst sulphided with DMDS.

Example 4: Impregnation of the catalyst used in Example 1 with 19.6% of DEP:

Example 2 is repeated so as to obtain a ratio of DEP to total weight of

catalyst (in oxide form) of 19.6%.

Example 5: Sulphidation with DMDS of the catalyst treated in accordance with
Example 4

Example 3 is repeated using, as catalyst, that prepared in accordance with

Example 4.
An RWA in the desulphurization of thiophene of 112 is measured.

Example 6: Impregnation of a hydrotreating catalyst with 28.3% of DEP:

230 ml (180 g) of a commercial hydrodésulphurization catalyst, composed of
3.3% of cobalt and 12.1% of molybdenum (in the form of oxides) supported on
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The tenperature of the reactor is subsequently brought
to 100C and nitrogen is passed through the reactor to
evaporate the toluene. 5 Exanple 3: Sul phidation with
DMVMDS of the catalyst treatetBin-accordance wth

Exanpl e 2 10 The sul phidation treatment with DVDS of

alunii®a Narel placedf inEx®00I @1 fourid- b@ﬂwﬂé@%lam flBsk RS therPa solution
the catal yst obtained in Exa The activity of

compReed af 46yt (3hos of Miph Eaedor 51 ﬁﬁa(é&rﬁéobfﬂsbllﬁi@ et onto this

cata%grﬁﬁf?fc)%hg%ﬁ%& ﬁ&kﬁe%eﬁhétlgxga}%tq%& re'ﬁg@ge fgr EI]% H¥urs and
thenptheltoloenaliy evapsragrplindsy wwhnna%magmg@tdtwwaﬁxator
|t pOSSI ble to significantly increase the activit

BRI f TR ol I QchiCeRR RO Eheuspralysk corresponds to 28.3%
o “’%%W%@%ﬁ%%é'@ﬁnéﬁ%%ﬁwﬁﬁga 1 b otblam:

aratio of DEP to total weight of catalyst’ (|n oxi de

Exaé*??@%?éﬂ@é@%@%'&%@Dgcegﬂwggé% PSS gﬁp@@?%gé‘ice with

Exarﬁ?l@@' e 3 is repeated using, as catal yst, that
prepared in accordance with Exanple 4. An RM in the
. desul phurization of thiophene of 112 is neasured. 30

ﬁﬁ}%@@gh%{%@gﬁ ¢ nat gwr}m%wli)g‘%xgégltg ?altl %}%%rtﬁg?/ Is repeated
on tHéYGHtQ 864b fRiHEd zﬁaﬁ“kéiﬁ ead alivrdut, ﬁ&ﬂ@@é@?eéifchn? tﬁé/‘hgﬁld phase

cobal t and 12. 1% of rml ybdenum (in the'f ogm of oxi
UpStf§aﬂp©frﬁ@deant0f13 alumina, are placed in a 500 ni

THoabe 6 e St ot RiEe SR 51 i Ramrey gy the

hydrédddigistirizatibH teSNd® ahhcbﬁfragmraljé@&nbeﬂﬂm BOMP 1B of Example 1,
mxture is left at anbient tenperature for 12 hours

in which theeieferpnceoraieneonstasy dpostaneardurisethalamqasuead for the
comRETid Ty &t (HAY ESAANNE BLfHd suiphided with DMDS.

An RVA of 116 is obtained.

The fact that the preliminary impregnation with DEP makes it possible to
significantly increase the activity of a catalyst sulphided with DMDS is thus

corroborated.
Example 8: Impregnation of the catalyst used in Example 6 with 40.5% of DEP:

53 ml (41 g) of the catalyst used in Example 6 are placed in a 250 mi round-
bottomed glass flask. A solution composed of 14.8 ml (16.6 g) of DEP and of
8.4 ml (7.2 g) of toluene is subsequently run onto this catalyst. The combined
mixture is left at ambient temperature for 12 hours and then the toluene is
evaporated under vacuum at 60°C using a rotary evaporatqr.

The amount of DEP thus introduced onto the catalyst ‘corresponds to

40.5% of the weight of commercial hyd_rodesulphuriiation catalyst (in the oxide

- form).



5 The anmpunt of DEP thus introduced onto the catal yst
corresponds to 28.3% of the weight of conmmerci al
hydr odesul phuri zation catalyst (in the oxide form.
Exanpl e 7: Sul phi dati on wi-t14 -DVMDS of the catal yst
treated in accordance with Exanple 6 10 The
i t
Exa@taeorrgl gﬁqﬂ) Iﬁgaétggg%?ﬁgml %‘ﬁ ?fh@ggg?ai 0 tte gl Iﬁe Qéordance with
Exantpdar®l e 6, without, however, recycli ng the |i qU| d
phase upstream of the reactor. The activity of the
cat al yst thus sul phided is neasured by the 15
Eﬁt&a@iBH rt'réaﬂl'rr\ém w;ﬁ%bmosaaf E'xlan‘fpﬂélqt IsOfbpeated using the
descrl ed in point 1.3. Exanple 1, " in which
5 catalysffieratad dn racerdamest with Et«amma Gabut wﬁh@wamomgarr@@yclmg the
i dg‘ﬂ]‘ the cormer i al ci\wal yst used for Exanple 6 and
g RVA of 116 is obtained. The
faq1het i&t df@ctmtghh nfh@f:\m»{drt:d?ﬂr‘eé@lgﬁaﬁt@ﬁbnwovfgh | f@&&sibed in
it possible to significantly increase the activity
pointdf 3.cofdatainglet 1) gebphs tean W\tAh nBvssremenhos137.
corroborated. Exanple 8: Inpregnation of the catal yst
used in Exanple 6 with 40.5% of DEP: 25 53 m (41 g)
of the catalyst used in Exanple 6 are placed in a 250
m round- bottoned glass flask: A solution conposed of
14.8 M (16.6 g) of DEP and of 8.4 m (7.2 g) of
toluene is subsequently run onto this catalyst. The
conbined mxture is left at anbient tenpgrature for
12 hours and then the toluene is evaporated under
vacuum at 60C using a rotary evaporator. 30 The anpunt
of DEP thus introduced onto the catal yst corresponds
to 40.5% of the weight of conmerci al
hydr odesul phuri zation catalyst (in the oxide forn).
-14- Exanple 9: Sul phidation with DVDS of the catal yst
treated in accordance with Exanple 8 The sul phidation
~treatnment with DVMDS of Exanple 1 is repeated using the




5 catalyst treated in accordance with Exanple 8 but

W t hout, however, recycling the |iquid phase upstream

of the reactor. The test of, activity in the

hydr odesul phuri zati on of ga@_“oi | (described in point

1.3. of Exanple 1) results in an RVA neasurenent of

137. -15- CLAIMS 1. Pro€dIM®r the treatment of a

metal hydrotreating cat alyst in yst in oxide form

characterized in that it consists in bringing it into

CRNPARkss 1B RS 1RREREGCLOG ﬁae@a‘l"lﬂ)’c‘l%’treaﬁn% din H&lﬁ@ form,

at | east one conpound chosen from orthophthalic acid
char%ﬁﬂrﬁ&ml@ thainhyansisie iobringiag dsintr cgrntagtenfethﬂ absanealcf a sulphur

5 com;f%;)\g,ngwtlg%]at \Ag:ﬁ_sqhglle 130% ndccfluoéen ﬂ' %ﬁh o%o%ﬂﬁalﬁy%@ Sphthalxc
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are 1dentr cal feren each
anhydriger erdbaestgnof ganeyal fgrmuredx or br anched), cycl oal kyl,
aryl, alkylaryl or arylalkyl radical, it bei.;ng 10
possi ble for this radical to comprise from1 to 18
carbon atons and optionally Gne or nore heteroatons.
2. Process according to O ai 1, characterized in that
t he conpound brought R!wW th the catal yst
is an ester of genera nul a (1 15 3. Process
according to either o 5.-0-a 2, characterized
inthat the ester of formulg (1) is suchthat t he
synbol s Rl and R2 represent gdentical. alkyl radicals
G f r
in Whaccorel dsf}} % ann&ér}%ﬁ@?’h&% é}%ﬂ?éﬁ@é&‘r Oﬁéﬁgeé} g{:l ZEﬁ%Rresent an

alkyl t(hraﬁart be beamcﬂ‘red)pfcyn‘:loarkyl aaryl, )alk}&lacyleirhaiy alkyl radical, it being
to one of

possc% § E)rpﬂssgrgg?cgg{%ppgﬁggggﬁ%rﬂ CCOE@ on atoms and Cc:lptlonaily one

or more heteroatoms.

2. Process according to Claim 1, characterized in that the compound brought

into contact with the catalyst is an ester of general formula (1).

3. Process according to either of Claims 1 and 2, characterized in that the
ester of formula (J) is such that the symbols R' and R? represent identical alkyl

radicals comprising from 1 to 8 carbon atoms.

4. Process according to one of Claims 1 to 3, characterized in that the ester

of formula (I} is dieth'yl orthophthalate.

5. Process according to one of Claims 1 to 4, characterized in that the
hydrotreating catalyst is based on molybdenum, tungsten, nickel and/or cobalt

oxides, which oxides are deposited on a porous inorganic support.

8. Process according to one of Claims 1 to 5, characterized in that the ester

of formuia (1) brought into contact with the catalyst is dissolved in toluene.
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hydrotreating catal yst is based on nol ybdenum
tungsten, nickel and/or cobalt 25 oxides, which
oxi des are deposited on a qgrous i norgani c' support. 6.
Process according to one 6f*Clains 1 to 5,
characterized in that the ester of fornmula (1)
Br Puggessifot thecsuiphiciation tofi athetad dydrotetating chtalyst inegixide form,
tol uene. -16- 7. Process for the sul phidation of a
COMPHEIE hydrotreating catalyst in oxide form
%"ﬁ’&!a@'ertﬁ treaqane%t §E%ﬁn88 ih EABIGTIEINS | q46%g, AGibvied Bpe
d arns 6, fo by -b) a stage of bringing
ttﬂe acaatageysof tUTln‘Eglllg eﬂ;ee@ataﬂysi thur deeatedt ntg  contact with a
hj dati on age and by -c) a stage of bringing

?H'Pg 'ﬁpﬁﬂer&n rhém}drogen stage b) being fol lowed by
) apstage cﬁ'bri%bﬁﬁ; Fn‘t@%ﬁta@i wﬁﬁdw@l}oé)ﬁi ng carried out
si'nul t aneousl y. . Process accord g to daim?7
stagedut kging é@lqu.ed hmstagﬁeC)s@lr 9Iﬁecséagem hgeeic) beingcarried out
géﬂﬁ%ﬁ%? paceous feedstock to be hydrodesul phuri zed,

F§ Ywith the addition of a sul phur conpound,
such as carbon di sul phi de, an organi c sul phi de,
dlsulphlde or polysul phide, a thiophene conpound or

JPEfEss @seprding ig ried i7n chamaderizgdyinethat ﬂ&%éumm@atm agent
h t
e S
add:tlom Qe Bulphur)fcomp!i)uhd stch asrﬁrbbabﬂlyulpmdb tam 8fgarniio salphide
ydr ocar bonaceous feedst ock. rgEroceej cordin

dusulp@ﬁ@ o PelyayiRBide, Adh @phaesrcmew ar A FURE-CamaR a§l Olefin

20 is carried out in an appropriate m xing device and

the product obtained is sulphided in an industri al

@lyfarrcxmrseatcngnm@&memher tfyC kaiinma |7t aamed 8y sh arguitenmst iatthahDMDS

s entlordh B S abier st SRR B S0 ST

preferhhg/ Wf@ﬁ%orh bhybEdibbR8cEAIA LN ai ned is

into contact wth the sulphidation agent in
accordance W th stage b) are carried out in two m xing

ces whi ch nt| erent .and C
fiE BERsSaCEaEG, & AR et Yol SrEPha@fed if Watdtage a)
is cafri@ACoRf -in an appropriate mixing device and the product obtained is
sulphided in an industrial hydrotreating reactor, ‘by simultaneous implementation of

stages b) and c¢).

11. Process according to one of Claims 7 to 9, characterized in that stage a)
and the operation in which the catalyst obtained is brought into contact with the
sulphidation agent in accordance with stage b) are carried out in two mixing

devices which are identical or different and stage c) is carried out in an industrial

- hydrotreating reactor.

12. Process according to one of Claims 7 to 9, characterized in that stage
a) is carried out in an industrial hydrotreating reactor and is followed by the
sulphidation of the catalyst thus treated in the same reactor by simultaneous

implementation of stages b) and c).



30 12. Process according to one of Clainms 7 to 9,
characterized in that stage a) is carried out in an
industrial hydrotreating reactor and is followed by

the sul phidation of the catalyst thus treated in the

same reactor by simultaneous inplenentation of stages

b) and c). ABSTRACT PrABSIRAGT the inpregnation of a
netal hydrotreating catalyst in the oxide formw th at

| east one orthophthal ate optionally dissolved or

AP EResS F8r ithe dmbletitiafion ot QGRSEI hga:—dﬁ&at@@' itbARL iPthe oxide

of a netal hydrotreating catalyst in oxidé form

formyuitih Bt Isiaatone othophtaiate aptionally dignelviedor alismmreediin adiquid.
{BcR8h do LR SRREPbRY RiaPhiTeRb N Fp AT B form

comptidipgi dation agent, and by - c) a stage of bringing
into contact with hydrogen; stage b) being f.ollowed by
stAgesiagent iapsegnatiagercagyding do ghe saidryoeess.ifelpwed by

- SIg t4968YSk Yoringing the catalyst thus treated into contact with a
- sulphidation agent, and by

- ¢) a stage of bringing into contact with hydrogen;

stage b) being followed by stage c) or eise stages b) and ¢) being carried out

simultaneously.



