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PROCESS FOR SULPHURI SI NG CATALYSTS BY REDUCTI ON FOLLOWED

'BY SULPHURI SATI ON The present invention relates to a procepg
. sul phuri si ng supported hydrorefining and hydr oconver si on catal ysts
containing at | east one element selected fromgroup I11B, including the

| ant hani des and acti ni des, group IVB, group VB and group VIB (groups 3, 4,

5 and 6 in the new notation for the periodic table: "Handbook of
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skilled per&gn in the solid state chenmistry field but is expensive, in
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The present invention also relates to the use of the sulphide catalysts obtained as catalysts for
hydrorefining or hydroconversion of hydrocarbon-containing feeds containing at least one aromatic
and/or olefinic and/or naphthenic and/or paraffinic type compound, said feeds possibly containing
metals and/or nitrogen and/or oxygen and/or sulphur.

The sulphides can be synthesised by a number of methods which are well known to the
skilled person. .

Crystallised transition metal or rare earth sulphides can be synthesised by reacting transition
metal or rare earth type elements with elemental sulphur at high temperature in a process which is
well known to the skilled person in the solid state chemistry field but is expensive, in particular as
regards industrial application.

The synthesis of bulk or supported sulphides by reacting a suitable precursor in the form of a
mixed oxide of transition metals or rare earth metals with a sulphur compound in a gas phase such as

hydrogen sulphide or carbon disulphide, CS,, or mercaptans, sulphides, disulphides, hydrocarbon-



m xed oxide of transition nmetals or rare earth netals wth a sul phur
conpound in a gas phase such as hydr ogen sul phi de or carbon di sul phi de,
CS[err], or nercaptans, sul phides, disulphides, hydrocarbon-

2. containing pol ysul phides, sul phur vapour, CGCS, carbon disul phide, in a
traversed bed reactor, is well known to the skilled person. The
synt hesis of sul phides by reacting a suitable precursor in the formof a
m xed oxide of transition netals and/or rare earths inpregnated with a
sul phur conpound in the liquid phase followed by treatnent in hydrogen in
a traversed bed reactor is well known to"the skilled person. The

synthesis of bul k sul phide catal ysts or sul phide catal ysts supported on a
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US- A- 4 491 dfihyliiisaiphidtean sgtiondlly®p addal,idlsdoheliknswh Rt skiRAb&kdal Ng conpound
by reacting el emental sul phur with V, M and Wsalts and in particular V,
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reacti ng hywixedguiphisie|ofvobldt ard malybdenumli(SuU Hagenbeh\WPt 0oy, B. Delmon, Journal of
Catalysis, volume 31, page 264, 1973).

Synthesising bulk mixed sulphides on a porous matrix by treatment of a bulk oxide precursor
or an oxide precursor supported on a porous matrix in a hydrogen/hydrogen sulphide mixture or
nitrogen/hydrogen sulphide mixture is also well known to the skilled person.

United States patent US-A-4 491 639 describes the preparation of a sulphur-containing
compound by reacting elemental sulphur with V, Mo and W salts and in particular V, Mo and W
sulphides optionally containing at least one of elements from the series C, Si, B, Ce, Th, Nb, Zr, Ta
and U in combination with Co or Ni.

Other methods have been proposed for the synthesis of simple sulphides. As an example, the
synthesis of crystallised simple sulphides of rare earths described in US-A-3 748 095 and French
patent FR-A-2 100 551 proceeds by reacting hydrogen sulphide or carbon diéulphide with an
amorphous rare earth oxide or oxycarbonate at a temperature of over 1000°C.

European patents EP-A-0 440 516 and US-A-5 279 801 describe a process for synthesising

simple transition metal or rare earth sulphur-containing compounds by reacting a transition metal or



anor phous rare earth oxide or oxycarbonate at a tenperature of over 1000C
‘Eur opean patents EP-A-0 440 516 and US-A-5 279 801 descri be a process for
synthesising sinple transition netal or rare earth sul phur-containing
conpounds by reacting a transition netal or

3 rare earth compound with a carbon-containing sul phur conmpound in the
.gaseous state, in a closed vessel at a noderate tenperature of 350[err]C

to 600[err]C. However, it is well known that certain elenents such
as group I11B elenents, including the ,|anthani des and actinides, group |VB
.el ements, and group VB elenents, in a 3buI k oxide formare very difficult

to sul phurise, The kno sul phuri sation nethods which are routine used
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a treatnment in a reducing gas other than hydrogen is carried out prior to
sul phur i Yeuid phase sulphurisatipy ipder bydrodae presuee sz Mmixtirerpf o hwddocarppn feediandmi shi ng

to be bou by any articuplar theory,..i pears th sul phuri sat.i.on of a
ot al yst SuRPErerRing Btponihaeh et Abiis bafRERE Uiy ok Bhesit ol Ry

t han hydggesidcesul ts in better sul phurisation and better dispersion of the
sul phi de phase. The invention relates to preparing sul phide

cat al ysts, cliweaohsiderabiedamount biatesearch reamied wetdbic the OXpplisinte pn pepaag rshlghidout

usi ng at | east_ one reducing fgas ot her than hydrogen before carrying out the
sul phur i §4¢tlynbasekpn sulphides™o W@tspff@ei%@m,lﬁ%, B?%e@%émf #d %&w&wﬁgr t he

sul phi de eﬁ%&rﬂ stt{'xg p&-{odxlc %lé? ';J?e%ea%he iopﬁlsen%&{u?eg, associated with a matrix, have led to the

discovery that, surprisingly, if a treatment in a reducing gas other than hydrogen is carried out prior

to sulphurisation, the activity of the catalysts is improved. Without wishing to be bound by any
particular theory, it appears that sulphurisation of a catalyst which has been moderately pre-reduced
by a reducing gas other than hydrogen results in better sulphurisation and better dispersion of the
sulphide phase.

The invention relates to preparing sulphide catalysts, characterized in that a prior reduction
step is carried out using at least one reducing gas other than hydrogen before carrying out the
sulphurisation step.

More precisely, a process for producing the sulphide catalysts of the present invention

comprises the following steps:

a) preparing a catalyst which comprises at least one element selected from group IIIB, including
the lanthanides and actinides, group IVB, group VB and group VIB, at least one porous
matrix which is generally an amorphous or low crystallinity oxide type matrix, optionally
associated with at least one zeolitic or non zeolitic molecular sieve, optionally at least one

group VIII element, optionally at least one element selected from the group formed by P, B



conprises the follow ng steps: a) preparing a catal yst which conprises

at | east one elenent selected fromgroup I11B, including t he

| ant hani des and acti nides, group |VB, group VB and group VIB, at |east one
por ous matri x which is generally an anorphous or low crystallinity
oxi de type matrix, optionally associated with at |east one
zeolitic or non zeolitic nolecular sieve, optionally at |east one

group VIII elenment, optionally at |east one el enment selected fromthe group
formed by P, B

4 and Si, optionally at |east che anion fromgroup VIIA optionally
carbon, and optionally wat er ; b) carrying out a reducing

treat ment on tahd SGaptdngly atplessp ane shiom frah egpoun) VIDA, eptipaadly egrbbd, ahd optiagally or
a m xture of redUC|ng gases ot her than hydrogen in a reactor at a heating
t enperature of"3fH than 40[err]C at a pressure of over 0.01 MPa;
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case, it may Beandf¥r gadressirg ofoves9d Mt and after sealing, it may be
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The reactor can be a traversed bed reactor, such as a fixed bed, noving

bed, ebul | at edbfbed 0.00 MPaf | ui d| sed bed reactor. In this case the pressure
exerted is th of the redu hurlsatlo can

al so be carri edeEFFORRAEIAF %’f‘ ‘@%aﬁ‘bﬁh@ Bt %F{%g? ﬁ@‘gegé‘a’g‘? BRs™ AlfARE adtet e
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gas: carbon nonoxide CO carbon dioxide CJerr], nitric oxide NO Nerr]O
NO2, a C egagtjops andrtd the sasidhelmesycing gas.

The reactor can be a traversed bed reactor, such as a fixed bed, moving bed, ebullated bed, or

fluidised bed reactor. In this case the pressure exerted is that of the reducing gas.

Catalyst sulphurisation can also be carried out ex-situ, for example outside the location
where the catalyst is used.

The reaction of step b) is carried out in an atmosphere of at least one reducing gas other than
hydrogen. The reducing gas can be one of the following gases, used alone or diluted in an inert gas:
carbon monoxide CO, carbon dioxide CO,, nitric oxide NO, N,O, NO,, a CH;., saturated
hydrocarbon where n = 1 to 10, in particular methane, ethane, propane, butane, a C;Hy, saturated
cyclic hydrocarbon where n = 3 to 6, or ammonia. These gases can optionally be diluted by an inert
gas such as nitrogen, a rare gas such as helium, neon, argon, krypton, xenon or radon, superheated
steam or a combination of at least two of these compounds.

Sulphurisation step ¢) can be carried out using any method which is known to the skilled
person, in particular the methods cited above. Preferably, the method consisting of exposing the
precursor to a gaseous mixture of hydrogen sulphide in hydrogen at a temperature in the range 20°C
to 800°C, preferably 40°C to 600°C, at a pressure of over 0.001 MPa is used, or the method

consisting of exposing the catalyst to a liquid hydrocarbon-containing feed containing sulphur, either



hydr ocarbon where n = 1 to 10, in particul ar nethane, ethane, propane,
butane, a CJerr]H err] saturated cyclic hydrocarbon where n = 3 to 6, or
anmoni a. These gases can optionally be diluted by an inert gas such as
nitrogen, a rare gas such as helium neon, argon, krypton, xenon or radon,
superheated steamor a conbination of at |east two of these conpounds.
Sul phurisation step ¢) can be carried out using any nethod which is known
to the skilled person, in particular the methods cited above. Preferably,
the method consisting of exposing the precursor to a gaseous mxture of
hydrogen sul phide in hydrogen at a tenpérature in the range 20[err]C to
800[err]C, preferably 40[err]C to 600[err]C, at a pressure of over 0.001
MPa i s usaatprally preseet inshenfoet orgabtagied tby adding ancorganis sulphtuivemparing|syeht astdgneshyll | qui d
hydr ocar bgn-cont ai ni.ng feed cont ai g sul phur, either

naturaldiswp'ﬂiaee@él?‘ﬁhy carbg-copaiging egbt ai ned by adding an organic sul phur
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selected fromthe follow ng, groups, and, in the follow ng anounts, generally
in % by wd® wnsmoanwswélmébvﬂﬁlsilb‘v!&}re%yafté?%fotarm%v massh 01% to 40%

preferably % t 1 3099219

rotal - E Lt R gt Gl & BOE Sk Beltabll Qorip oot Pl R A 1,
to 99% prefsgrald Ford HeientOfdh gobpsallB) WBsVBaReVEBjpport sel ected fromthe
group fornmed by anor phous matrices and low crystallinity matrices; *

0. 001% t 0 *30MA% prr %% rpmrgblnl‘bio/&s%, &0/deash pnesyyppriviselected fromithe Bow foxmeéﬂarar ably
0.0 1% to 25% q{s Ieast one?ﬁ; VII.I metal; and optionally * 0 to
90% prefer uslotf1 %1y01%to 80% of a zeolitic or

non zeol ity Cyoo1% m@@%eﬁbﬁ:ﬁﬁl @Io@%qo 55%,093151191“510% preferably 0.1%to 30%
nore preferably 0.1%to 20% | east one el enent sel ected fromthe
group forned ﬂo;ZO%oprefaxabkyloml%au zmpbfpﬂeapdsrmrgmup VII metal;
and optionally
e 0 to 90%, preferably 0.1% to 85%, more preferably 0.1% to 80%, of a zeolitic or non zeolitic
molecular sieve;
e 0 to 40%, preferably 0.1% to 30%, more preferably 0.1% to 20%, of at least one element selected
from the group formed by boron, silicon and phosphorous;
e 0 to 20%, preferably 0.1% to 15%, more preferably 0.1% to 10%, of at least one element selected
from group VIIA.

The group VB elements are selected from vanadium, niobium and thallium; the group IVB
elements are selected from titanium, zirconium and hafnium, preferably titanium. The group IIB
elements are selected from yttrium, lanthanum, cerium, praseodymium, neodymium, samarium,
europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, ytterbium, lutetium,
actinium, thorium and uranium. The group VIII elements are selected from iron, cobalt, nickel,
ruthenium, rhodium, palladium, osmium, iridium and platinum, preferably iron, cobalt and nickel.
The group VIB elements are selected from chromium, molybdenum and tungsten.

Compounds containing at least one element with an atomic number included in the group
constituted by elements from group IIIB, including the lanthanides and actinides, group IVB and
group VB, and groups VIB and VI, include oxides, hydroxides, oxyhydroxides, acids,
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exanpl e, be introduced in the formof a mxture of phosphoric acid and a

basi ¢ or gentaiging pitrpgesvstich as ammonia, primary and secondary amines, cyclic amines, compounds of

the pyridine family and quinolines and compounds from the pyrrole family.

A number of silicon sources can be used. Thus the following can be used: a hydrogel, an
aerogel or a colloidal suspension of an oxide of silicon, precipitation oxides, oxides from the
hydrolysis of esters such as ethyl orthosilicate Si(OEt),, silanes and polysilanes, siloxanes,
polysiloxanes, silicates of halides such as ammonium fluorosilicate (NH,),SiFs or sodium
fluorosilicate Na,SiF¢. Silicon can be added, for example, by impregnating with ethyl silicate in
solution in an alcohol.

The boron source can be an amorphous borate such as ammonium biborate or ammonium
pentaborate. Boron can, for example, be introduced in the form of a solution of boric acid in an
alcohol.

Sources of group VIIA elements which can be used are well known to the skilled person. As
an example, fluoride ions can be introduced in the form of hydrofluoric acid or its salts. These salts
are formed with alkaline metals, ammonium salts or salts of an organic compound. In the latter case,

the salt is advantageously formed in the reaction mixture by reaction between the organic compound
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matrix is generally selected fromthe group formed by alumna, silica,

si i ca- al uhe skilled person, for stample galimapluinémst t wo of t he oxi des

The catalyst can also comprise at least one compound selected from the group formed by

molecular sieves of the crystalline aminosilicate type or natural or synthetic zeolites such as Y, X, L
zeolite, beta zeolite, mordenite, omega zeolites, NU-10, TON, ZSM-22, ZSM-5.

The first step of the process of the invention consists of preparing a catalyst precursor
containing one or more compounds comprising at least one element with an atomic number which is
in the group constituted by group IIB, including the lanthanides and actinides, group IVB, group
VB, the porous matrix, group VIB and optionally at least one group VIII element, optionally at least
one element selected from P, B and Si, and optionally at least one anion from group VIIA. This first
step can be accomplished in several stages.

The matrix can first be formed and calcined before introduction into the mixture. Forming
can be by extrusion, pelletisation, the oil-drop method, rotating plate granulation or any other
method which is known to the skilled person. The pre-formed matrix is optionally calcined in air,
usually at a temperature of at least 100°C, routinely at about 200°C to 1000°C.

The matrix can be pre-impregnated with the transition metal or rare earth salt, or a salt
containing the element selected from P, B and Si or an anion from group VIIA. For example,

molybdenum impregnation can be facilitated by introducing phosphoric acid into the solutions,



cited above. Preferably, matrices containing alumna are used, in all of
Its fornms which are known to the skilled person, for exanple gama

al um na. The catal yst can al so conprise at | east one conpound

sel ected fromthe group forned by nolecular sieves of the crystalline

am nosilicate type or natural or synthetic zeolites such as Y, X L
zeolite, beta zeolite, nordenite, onega zeolites, NU 10, TON, ZSM 22,

ZSM 5. The first step of the process of thée invention consists of
preparing a catalyst precursor containgng one or nore conmpounds conpri sing
at | east one elenment with an atom c nunber which is in the group
constituted. by group IL1B, ingludi he | ant hani des, an ctinides roup

| VB, gr ouﬁglcglﬁ?g’me&‘ﬁ?b%ﬁgs F?aﬁ? i%"g‘&%ﬁb v‘(??léoa‘ﬁ’(?mgﬁtﬂi‘eoﬁ ‘T@V % v‘g'ea fh%’bne
group VI bhd3hiReoes tompeRhds@aebd véedibs & Q3 knovlt6 tRls@ilBerssg!| ected from P, B and
Si, and optionally at |east one anion fromgroup VIITA This first step can
be acconpl i shektheimatbeisepreferably ampregnated using tHEHWiryTempiegnating) miethpg whish if welhed
and cal ci ned beforg introduction into the mxture. Form ng can be by

ext r usi on qym tp thesialled B5FOR he i | - drop nethod, rotating plate granul ation
or any other &%%%MF& Be 'c%dE&‘%HPthsihgg s F'dsin?da Po%&ﬁ%mlﬂﬁépaﬁleaff ¢ med
matrix is optionafFly calcined 1n air, uSualfy at a tenperaturé of at | east
100[ er r ] Ceorstittidrit Bletyntaéf thdofniat cat®ef.err ] C to 1000[err] C The matri x
can be pre-inpregnated with the transition netal or rare earth salt, or a

salt contai ni Ty clements seleiast frope prown P, incliin theplanthgidss angractinidesngronp MBom
group M 1A ug &(5)339 ﬁg‘)%i’g?dgg i‘@’: %c?u%e\{tﬁ ntlule e r;1e rs]&é[ckegr}'roguatﬂe gr%ug %%},é(f l)tyq’t, ﬁ%m? y

i nt roduci ﬁrgo e sol'ut’i ons,

8 which gnahbere pbasRhekas iba Beup VITAOHRS,0cad SoeBkbddubsd by BAOYEmbR ion
catalytic activity. O her phosphorous conmpounds can be used, as is well
known t o tekehangkioperatibng srusies out on the seleciéslemateix.r isingi s sqlutivh evsthihipg iatfeag gnat ed
usi ng the "dr¥" I npregpati ng net hod which is well known to the skilled
person,  precursor of thy pranisition mefal ertare ied out' in a single step using a

sol ution cont agmi ' . . i tal yst.
The el enents méedgfﬂgga#arlsg% Egllr&g)ﬁlgg? Pf%b ﬁ#ﬁ@f °lf§|{eﬁgyi?tﬁ‘§p rlgélr‘#’%tglg 3@?5%%2&@
acti ni des pregtiestRattsVih inteprnlite MEp fob Byingid caghly@tipusybB carfédotid a4 tehperkti® in

el enment selected fromthe group fornmed by P, B and
: the range 60°C to 250°C.

n
U
v,
U
I

The mixture of powders containing all or part of the ingredients can be formed, for example
by extrusion, pelletisation, the oil drop method, rotating plate granulation or any other method which
is well known to the skilled person.

The sulphide catalysts obtained in the present invention are used as catalysts for
hydrogenation, hydrodenitrogenation, hydrodeoxygenation or hydrodesulphurisation of feeds
containing aromatic and/or olefinic and/or naphthenic and/or paraffinic compounds, said feeds
optionally containing metals and/or nitrogen and/or oxygen and/or sulphur. In these applications,
the catalysts obtained by the present invention have an improved activity over the prior art.

The feeds used are gasolines, gas oils, vacuum gas oils, deasphalted or non deasphalted
residues, paraffin oils, waxes and paraffins. They may contain heteroatoms such as sulphur, oxygen
and nitrogen, and metals. The reaction temperature is in general over 200°C and usually in the range
280°C to 480°C. The pressure is over 0.1 MPa and in general over 5 MPa. The hydrogen recycle
ratio is a minimum of 80, usually in the range 200 to 4000 litres of hydrogen per litre of feed. The

hourly space velocity is generally in the range 0.1 to 20 n'.



Si, and the elenment selected fromgroup VII A anions, can be introduced by
bne or nore ion exchange operations carried out on the selected matri x,
using a solution containing at | east one precursor of the transition netal
or rare earth netal. When the netals are introduced in a plurality
of steps for inpregnating the corresponding precursor salts, an '
internmedi ate step for drying the catal yst nmust be carried out at a
tenperature in the range 60[err]C to 250[err]C - The m xture of
powders containing all or part of the ingredients can be forned, for
exanpl e Dby extrusion, pelletisation, the oil drop nethod, rotating plate
granul ation or any other nethod which is well known to the skilled person.
The sul phi de cHieadfinet is intdyéstedrime the FS; HBNmnd senversion udivity.oFixek abjegted has to

catal ysts for, hydrogenation, hydrodenjiiraqgenation, hydrodeoxygenation or
hydr odesu WF&FN%‘%PF‘EY%”&?@&@’H&H b shpehe _g‘aFF‘éﬂ?ﬁ’t“i il d’_/r'*B‘F %l'@?’rﬁe&‘“éﬁq/ or
napht heni ¢.a00h0 tenfpfafild, ! frecREPRH Qﬂéhygf@wr faﬂﬁaﬁo QRd tPRRlimike @RARHP! NT
nmetal s and/ or nitrogen and/'or oxygen and/ or sul phur. In these applications,
t he cat al ypksvebdzitai Thecctivitytihienopn és Bnihcreasadtiyt in@ensing e tantperanoe, butahiis &cifewi t y
over the prior ar The feeds used are gasolines, gas _oils, vacuum

t.
gas oils, obedsiment etratpiystiabilits A siabilifypr seryes e dsreases ith forigassd PESSURR% o

d f i t . , d
e bgen, midiSeen sl AR GBARS g SLARARGP IR BB LRI OIVOSD BOE 1
and usual |y i nTHelf8lldwaORampl 81ttt Getifve BN wahohtGa atki vy BB ts 8cdps, Over 0.1

MPa and in general over 5 MPa. The hydrogen recycle ratio is a m ninmm of
80, usually in the range 200 to 400BXAMPEElof hydrogen per litre of feed.

The hourly space yelocity s gengrally in the range 0.1 tg. 20 h[err].

0 “rhe et nEreRnEtol ol it rpiork el & e eRLE OBRHASPS ] on activity.
Fi xed obj ectivgs Jaie bRed B &@Wa@}f»f‘dﬁuééﬁ%rené’ﬂé‘@{et daRts Rk iBe o ARt | bl €
with economic reality. Thus Phe refiner seeks to reduce the tenperature,

t he pr esspesparedifrom ttecformed isagpen. Te dicdnd, a mbtrio campbsédofritaifing mbulirlbeelntiterdr y
space velocity. The activity is_known to be increased by increasing the

t enper at uralumign gel s¢ld by Conddpt(hemier Gmpl andrsithe wadatnage SBAvias psed- sThivedlivay. The
stability ot SGii Suldud SorlefdSSARERg Yhdh ek SEE PRy REGR%Ha8d Bhr gram of dry
gel), then mixed for 15 minutes. After mixing, the paste obtained was passed through a die with
cylindrical orifices with a diameter of 1.3 mm. The extrudates were then dried overnight at 120°C
and calcined at 550°C for 2 hours in moist air containing 7.5% by volume of water. Cylindrical
extrudates 1.2 mm in diameter were obtained which had a specific surface area of 243 m%/g, a pore
volume of 0.61 cm’/g and a monomodal pore distribution centred on 10 nm. X ray diffraction
analysis of the matrix revealed that it was uniquely composed of low crystallinity cubic gamma
alumina.
EXAMPLE 2
Preparation of a Mo/alumina hydrotreatment catalyst
The extruded alumina support of Example 1 was dry impregnated using an aqueous solution
comprising a molybdenum salt. The molybdenum salt was ammonium heptamolybdate
Mo,;0,4(NH,)s.4H;0. After ageing at room temperature in a water-saturated atmosphere, the
impregnated extrudates were dried overnight at 120°C then calcined at 550°C for 2 hours in dry air.

The final molybdenum trioxide content was 14.5% by weight.



hydrogen recycle ratio, but this is to the detrinent of the econom cs of

the process. The followi ng exanples illustrate the invention
without in any way limting its scope.

EXAVPLE 1 Preparation of an al um na support used in the
catal yst conposition An al um na based support was produced to

enabl e the catal ysts described below to be prepared fromthe forned
support. To this end, a matrix conmposed of ultrafine tabular boehmte or

al umi na gel sold by Condea Chenie GrbH nder the trade nane SB3 was used.
This gel was mxed with an aqueous sol ution containing 66%nitric acid (7%
by weight of acid per gramof dry gxAMPLE®EN nixed for 15 minutes. After

m Xi ng, the paste obtained was passed through a die with cylindrical
orifices with a di amePrepaation oBa GaMo/plming hydratreatmengeatalyshen dri ed

overni ght at Qlerr and cal ciped at 550[err] C for 2.hours in npi.st air
cont ai i ng" 7. SAEYST HnERG st el Eie DA ket Finec oot R

di anet er WefiRisb hdiiydachudndbobitsafs, SPRCbIy Bdedith AL RasPdufiRoniifm Bépdnttlydlisd / 9. a
pore volunme of 0.61 cnB/g and a nononodal pore distribution centred on 10
nm X ray MbOf4@8R)s4850 asdthe webalt salt waheobaltnitiate CalNO. GHOt haufter iageingaat reom quel y
conposed of low crystallinity cubic gamma al um na ) A

EXANPLE. 2 temperatire i Water-saurated aﬁﬂ°ﬁ§7ﬂ;@fﬁ3¥%¢ﬂ?ﬁﬁ%ﬁ“ xTRAgtes PR Oried PRt #dAR ment
catal ySt oc then calciddit S30°€ lf&l%oﬁ#s‘i’xl‘&rg%.smﬁ}{ai mgiﬁbfe}i gk Uit dhy/14.5%

i npregnated using an aqueous solutidn conprising a nolybdenum salt. The
nol ybdenuiby veegght. Whs finalresbalt raxida ajphiamtowysh2la¥eby Meight r Thd eatalyst Nbtained 4a20.
After ageing at roomtenperature in a water-saturated atnosphere, the

i mpr egnat eapressitativeiefiindpsialatalystsed overnight at 120[err] C then cal ci ned at
550[err]C for 2 hours in dry air. pnal nol ybdenum tri oxi de content
was 14. 5% by wei ght- EM{E“ '

10 ) Preparation of a Nb/alumina hydretrebalehit catalyst

Preparation of a CoMd/ al um na hydrotreat nent catal yst The extruded
al um na supporNiobiimF¥eamiided td theextruded alimina euppeart efExasipled byniraompeegnatiosof ait i on

solution of niobium pentoxide Nb(OEt)s in ethanol. After dry impregnation, the extrudates were
dried overnight at 80°C. The Nb/alumina catalyst obtained had a final diniobium pentoxide content
of 13.1% by weight.
EXAMPLE 5
Preparation of a CoNb/alumina hydrotreatment catalyst
Cobalt was added to the Nb/alumina catalyst of Example 4 by dry impregnation using a
solution of cobalt nitrate Co(NO;),.6H,;0 so as to obtain a final cobalt oxide CoO content of 2.9%
by weight.
After dry impregnation, the extrudates were dried overnight at 80°C. The CoNb/alumina
catalyst obtained contained 12.7% by weight of Nb,O5 and 2.8% by weight of CoO.
EXAMPLE 6
Preparation of a Ce/alumina hydrotreatment catalyst
Cerium was added to the extruded alumina support of Example 1 by dry impregnation using
a solution of cerium nitrate Ce(NO3),.xH;O. After dry impregnation, the extrudates were dried
overnight at 80°C and calcined at 350°C for 2 hours in dry air. The Ce/alumina catalyst obtained
had a final CeO, content of 5.1% by weight.



conpri sing nol ybdenum and cobalt salts. The nol ybdenum salt was anmoni um
hept anol ybdate Mjf[err]J]Jerr](NH err])[err].4H20 and the cobalt salt was
cobalt nitrate Co(NO3)2.6H20. After ageing at roomtenperature in a

wat er - sat ur at ed at nosphere, the inpregnated extrudates were dried overni ght
at 120 [err]C then calcined at 550[err]C for 2 hours in dry air. The final
- nol ybdenum tri oxi de content was 14.5% by weight. The final cobalt oxide
content was 2.8% by wei ght. The catal yst obtained was representative of

i ndustrial catalysts. ) EXAMPLE 4
Preparation of a Nb/alum na hydrotreat mEnt cat al yst Ni obi um was
added to the extruded al um na support of Exanple 1 by dry inpregnation of a
sol ution of niobi um pent oxi de No( OEEX&NMBLEThanol . After dry inpregnation,

t he extrudates were i ed _gverni t 80lerr]C.. The Nb/alum na catal yst
bt ained ad a final drPUBRIASRsaRmRg biekrengy e bl o7 U0 Oh

EXAMPLE 5 The catalyst of Example 6R¥48R&Y iddpte@Ratédf usihg @R Mpdedhs Solufion by sbbat figat ment
cat al yst Cobalt was added to the Nb/alum na catal yst of Exanple 4

by dry i nf@§0d6thA. usAfiey ageing odtutoomn tapfperabiomlin  anivatenssaturdiod NOBYsphedsi2be so as
to obtain.,a final cobalt oxide CoO.cont of 2.9% el N . After
ey T ot oREEPBIR CRTRAES PP AP SRE A Er G o o8 Rt St TROf By e o
CoNb/ al umi : | j 1 [ 0 2. 8%
by wei gh_t 121?53%%&&1& §)Exdé)®§1éhpﬁg lqg%@ \Q&Q\t. Fnd Had? YotiR o9t c&ﬁeg&ﬁ% /%%9 0
Prepar ati awight. a Ce/ al um na hydrotreat ment catal yst Ceri um was

added to the extruded al um na support of Exanple | by dry inpregnation
using a solution of ceriumnitrat EXANREBS[err].xH err]O After dry

pregnaton, he ext el gl ] pmcfbS BB LC 2
obtai ned  hads@g bf feshly 8L caa B0 w8 intRbuded | DiixedBediRhctor flushed with a stream of
nitrogen at atmospheric pressure. The temperature was raised to 300°C then 1% of carbon
monoxide in nitrogen was injected and the catalyst was heated to a temperature of 400°C and
maintained at that temperature for 10 hours. 2 litres per hour of gaseous mixture was passed per 50
g of solid. A catalyst was obtained which had been reduced by method R1. Each catalyst of
Examples 2 to 7 was then reduced using method R1.
EXAMPLE 9
Catalyst reduction R2 (in accordance with the invention)

50 g of freshly dried catalyst was introduced into a fixed bed reactor flushed with a stream of
nitrogen at atmospheric pressure. The temperature was raised to 300°C then 1% of nitric oxide NO
in nitrogen was injected and the temperature was increased to 400°C and maintained at that
temperature for 10 hours. 2 litres per hour of gaseous mixture was passed per 50 g of solid. A
catalyst was obtained which had been reduced by method R2. Each catalyst of Examples 2 to 7 was
then reduced using method R2.

EXAMPLE 10
Catalyst sulphurisation

50 g of freshly dried catalyst or catalyst reduced by method R1 or catalyst reduced by method

R2 was introduced into a fixed bed reactor flushed with a stream of gas containing 15% by volume

of H,S in hydrogen at atmospheric pressure. 2 litres per hour of gaseous mixture was passed per 50



EXAMPLE 7 Preparati on of a CoCe/al um na hydrotreat nent
cat al yst The catal yst of Exanple 6 was dry inpregnated using an
aqueous solution of cobalt nitrate Co(NJerr])[err].6Herr]QO After
ageing at room tenperature in a water-saturated atnosphere, the

i npregnated extrudates were dried overnight at 80[err]C then cal ci ned at
350[err]C for 2 hours in dry air. The final ceriumoxide content was 14. 5%
by weight. The final cobalt oxide content was 2.0% by wei ght.

EXAMPLE 8 Cat al yst reduction RL (in accordance with the
.l nvention) 50 g of freshly dried?catalyst was introduced into a
fixed bed reactor flushed with a streamof nitrogen at atnospheric
pressur e. gohwlitl emjibe cdtalyse waleated icce@mpaat3id Of ¢00°C @nd heintain¥d off tha seniporature
nonoxi de in_pjtrogen was injected and the catal yst was heated to a

t enper at ufs 1§ o¥P0[ err]C and maintained at that tenperature for 10 hours.

2 litres per F%Hﬁu : ' taﬁgtg_ [
catal yst was o tarﬁggg&a\/\%a gﬁﬁﬂgﬁg Ble%ﬁly%%%ogg%ﬁgcg tﬁglghlﬁ%&)%%é I(‘:’%P a‘ﬁéyst of
Exanpl es degrées Jf suipBurishiion ahé ctisddonteitghitidrd sHdwikln Table 1. The Table shows that the

EXAMPLE 9 L . Catalyst reduction R2 (in accordance with the
i nvent i onynethod of sulphurisgtiosy using an| Ko/dsS edxtungt eoulds produes ¢ reetisdstone degrert of a

fi xed bed t | ysh ith.a st f i t_at i
b sesur o SRS for b A B cooth GRS o BRERRER 6 g g
NO i n nit QAR WAQining/tRCEES B chetal) BicbRAD 6f té 1AhBai@Serbiph@a SRflurh OwetdPdrer r] C

and nmai ntained at that tenperature for 10 hours. 2 |itres per hour of
gaseous mlow.ure was passed per 50 g of solid. A catalyst was obtained
whi ch had been reduced by net hod R2. IIE&ch catal yst of Exanples 2 to 7 was
t hen reduced. usi-ng--ret-hod--R2 TABLE 1

EXAVPLE 1&atalyst . S content after C content ¢fer 5| yist sUP of sati on
50 g of freshly dried catal yePhgisationt 5 yst FERIERHODY net hedPRESHn cat al yst
reduced h s _intr@8ed inlo a (WS bed rieactor (%I)llch_ed_w th
a stream|ldt9 gas _caontaini ng 159%338 vol ump  of 9485 n hydr ogen 289 at mospheric
pressure. CJDNf‘Sl tres per hour of @éqpnuq [ﬁn_x_LuLéQ&iq passed per b5 '

Nb 0.85 <0.05 ! 14

CoNb 1.06 <0.05 16

Ce 0.20 <0.05 10

CoCe 0.45 <0.05 17

Sulphurisation of catalysts reduced by method Rl produced catalysts with the degree of
sulphurisation and residual carbon content shown in Table 2. It can be seen from this Table that the

- sulphurisation method using an Hy/H,S mixture after reducing &e catalysts by method R1 produced
a highly satisfactory degree of sulphurisation for the CoMo/alumina catalyst, and for the catalysts
containing the group VB metal, niobium. The degree of sulphurisation of the lanthanide group
metal, cerium, was considerably improved over sulphurisation without prior reduction. It should be

noted that using CO led to a deposit of small quantities of carbon on the catalyst.



12 g of solid and the catal yst was heated to a tenperature of 400[err]C
and mai ntai ned at that tenperature for 10 hours. Sul phuri sation of
freshly dried catal ysts produced catal ysts sul phurised by H2S with the
degrees of sul phurisation and carbon contents which are shown in Table 1.
The Tabl e shows that the nethod of sul phurisation using an H2/ H2S m xture
coul d produce a satisfactory degree of sulphurisation for the CoM/ al um na
-catal yst, but in contrast the degrees of sul phurisation for the catalysts
containing the group VB netal, niobium or the | anthanide group netal,
cerium were very |ow. 13 TABLE 1

Cat al yst S content after C content after

Degree of TARLpRAUri sation sul phurisation
sul phur i salatatyst S content after (W %) C content after (W Dggree of

(% M ; sulphurisation5, 3 sulphurisation sulph@isation

89 CoM . __. . .. , (Wt%) 6.6 (wt %) <0. %)

93 Nb Mo 361 0.85 1.13 <0. 0%

14 CoNb _CoMo 680 1.06 0.95 : <0. 0%6

16 Ce 'Nb 3.56 0.20 1.20 i <0.0680

10 CoCe : CoNb 427 0.45 1.13 <0. 063

17 "Ce Sul phurisatipn of cagsl ysts jreduced.6by net hod Rl psé&duced
catal ysts GuWCeh the degree of sullphurisdtion andsresi dual carbeh content
shown in Table 2. It can be seen fromthis Table that the sul phurisation

nmet hod using an Herr]/Herr]S mxture after reducing the catal ysts by

nmet hod Rl prod .3 hi i (0] ee of .s I i for. the
Cono al uri ha cSpyisfiof o TP hodl A Apdhnct RS Bodiled MBI Wi e BBl
netal , ni aRipHifisatidA@nd @ §ésRiBalChrbdt! LaHAL iRk Tkl 3.0 BRad B debiPRbA CigTMhat
metal, cerium was considerably inproved over sul phurisation w thout prior

r educt i on.th¢ sulphvdsatidn msthod otsing anNB/HySsinixtpraftdrareducing sthel epsdlgstst byo fethodiRR2

uantities of carbon on [he catal yst,
?_3 produced a highly satisigactory degree st sulphurisation fonhe @oyo@{ngp%,gafalyst, and for the

S content &Ia%é containing tshgI g?pcﬁlgt\ﬂ?g%eﬁf bfobium. The dseﬁxch s%ﬁ;h isation of the lanthanide

sul phuri sat risatién uri'sati1on
group metal, cerium, was considerably improved over sulphurisation without prior reduction.

TABLE 3
| Catalyst S content after C content after Degree of i
sulphurisation sulphurisation sulphurisation 3
(wt %) (wt %) (%) f
i Mo 5.6 <0.05 92
{ CoMo 6.8 <0.05 96
i Nb 3.8 <0.05 64
: CoNb 3.9 <0.05 58
i Ce ~ 0.68 <0.05 37
“CoCe 1.18 <0.05 ' 46
EXAMPLE 11
Catalyst gas oil HDS test

The catalysts sulphurised using the methods of Example 8 were compared in a gas oil
hydrodesulphurisation test.

The principal characteristics of the gas oil are shown in the following table:

Density at 15°C 0.856
Refractive index at 20°C 1.4564
Viscosity at 50°C 3.72 ¢St



(wt 9% (wt 9% (A M

'5.61 1.13 94 CoMo
6. 80 0. 95 96 Nb
3.56 1.20 60 CoNb
4. 27 1.13 63 Ce
0. 85 1.60 46 CoCe
-1.11 1.45 43 Sul phuri sati on of

catal ysts reduced by nethod R2 produced catal ysts with the degree of

sul phuri sation and a residual carbon cqoptent shown in Table 3. It can be
"seen fromthis Table that the sul phuri'sation nethod using an Herr]/H2S
m xture after redusupbut he catal ysts hyrwesweigtR2 produced a highly
sati sfactory degr esimflatsddigilaionsat i on for the CoM/ al umi na catal yst, and
for the catalystsmeontaining the growse®B netal, niobium The degree of
sul phurisation of ke | ant hanide groegpeoetal, cerium was considerably

i nproved over sul pBo%i sati on wit hout prseor reduction.

TABLE 3 Catal yst 95% S g@ptent after C content after
Degr ee of EP sgbphuri sation sul phurisation '
sul phuri sation (wt % (wt %

(%9 M 5.6 <0. 05

92 Colb The gas oil HDS test was carried ogt \@der the following operating congitions:

96 Nb 3.8 <0. 05

64 CoNb Total pressure 3 Mpa <0. 05

37 Goce Caslystvolume 55 0. 05

46 o EXAMPLE 11

Cat al yst gas oil I%gxp est 'F'ﬁ%ccat al ysts sul phurised using the

met hods of Exanpl gy o appar ed ppa gas oil hydr odesul phuri sati on
test. The principal characteristics of the gas oil are shown in the
foll owi ng tabl e: Feed flow rate Deosiind at 15[err]C 0. 856 _
Refractive index at 20[err]C 1.4564 Viscosity at 50[err]C
3.72 cSt 14
Sul phur For these tests, the catalysty whirhohnad, begasyiphurised using the methodsSif Ferhmple ,

distillat b thus pre-reduced, were charged into the catalytic reactor then wetted by the feed at a temperature

of 150°C. The temperature of the unit was then raised to 340°C.

A reference test was carried out for each catalyst by charging the CoMo catalyst of Example
2 into the catalytic test unit and carrying out a sulphurisation step by passing the test feed defined
above, to which 2% by weight of dimethyldisulphide (DMDS) had been added, under the test
conditions shown in the above Table, except that the temperature was 350°C, said temperature being
maintained for 10 hours. After this step, the temperature was reduced to the test temperature, 340°

C, and pure feed was injected.. This sulphurisation method was termed A-DMDS.

The catalytic performances of the tested catalysts are shown in Table 4. They are expressed
as the activity, with an order of 1.5. The relationship connecting activity and conversion (%HDS) is

as follows:

Activity= [100/(100-%HDS)] % - 1



| P 153[err] C 5%

222[err]C 50% 315[err] C

95% 415[err] C EP

448 err] C The gas oil HDS test was carried out under the foll ow ng
operating conditions: Total pressure 3 MPa

Cat al yst vol une 40 cnjerr] Tenper at ure

340[err] C Hydrogen flow rate 20 | /h Feed
flow rate 80 cnB/h For {shese tests, the catal ysts which

had been sul phuri sed using the nethods of Exanple 8,

i oA b PG pe s o RO 0 1

wer e char ged |nﬁp thgre
tenperature of 1 BOPFEr

and thus pre-reduced,

340[ err] C. catalyst sulphufisdd®y DMIDS, A-DRESS, WaSashieli 6k Qidfi o OF each catal yst by

charging the CoM catalyst of Exanple
carrying out a sul phurisation step by TxBidt#g the test feed defined

to which 2% by melggt Ke)
t he test g

was 350][ erm
step, the: :

-;ed_Lg~LhéWQp<T t enpe

2 into the ¢

had been added,

atalytic test unit and
above,

under
hurisatign enperat ure

10 _hours _ After this

rature 6.:_9,MDprr1 C,_ and

1 nhnrl satiton net hnd

was ternef. 2A— DI\/DS

pure feed -wa

The cataIyL+g—peLi€$§5

he tested%atal ysts

are shown3#én Table 4.

They are express&x?hﬁgﬁ_Lhe

vity —wi td3an order

of 1.5 THAE relationship

connecti ng -activi IIV %c&l_g_g_m/ef sion (%—lf)‘h\lsl s_as fallows: Adfivity=
[ 100/ (100-%DS)[err] -1 _
15 To conpare the activities of the Mo and CoM catal ysts, in Table

4, the activityToéonpar thdactiwvaieabs/ st I\%Lﬂaﬁi%&'xﬁqulbls VRRivitoPMeSnonbRtaltic

assuned to be equal to 1

Nb/alumina catalyst suiphunsed by DMDS, A-DMDS, was assumed to be equal to 1.

TABLE 5

, Activity of Nb/alumina catalysts for gas oil hydrodesulphurisation
Relative catalyst activity
i Sulphurisation Nb CoNb
. DMDS 1 1.5
i H2S 1.05 1.5

_____RI-H28 4.05 5.5
. __R2-H2§ 5.21 6.8

To compare the activities of the Ce catalysts, in Table 6, the activity of the monometallic

Ce/alumina catalyst sulphurised by DMDS, A-DMDS, was assumed to be equal to 1.

TABLE 6
Activity of Ce/alumina catalysts for gas il hydrodesulphurisation
Relative catalyst act1v1ty

| Sulphurisation Ce CoCe

DMDS 1 1.3
H2S 2.25 4.15
RI1-H28 3.85 7.34
_+ R2-H2S 4.98 | 8.67




TABLE 4 Activity of Mo/ alum na catalysts for gas oi

"hydr odesul phuri sati on Rel ati ve catal yst
activity Sul phuri sati on Mo

.CoMb DMVDS 1

6.2 H2S 0.9

5.4 R1- H2S 1.15

7.2 R2- H2S 1.18

7.9 To conpare the activities of the Nb catalysts, in Table 5, the

activity of the nmononetallic Nb/alum ia catal yst sul phurised by DVDS,
‘A-DVDS, was assuned to be equal to 1. . .

TABLE 5 Tables 4, 5 andACshbw itay the HDYYebrdidhdtaof @Rtcatalyst SulfhQfised 39 thRiH,/H,S
hydr odesul phuri sati on Rel ati ve catal yst
act i vi t y mixture is irdierigs e thesperforspance of the catalyst sulphurised bythe mixture of gas oil and

?g‘b DMDS, thDIrigéDgthe reference sulphurisation method. 1 (])' 5

1.5 It Bloul® & noted that the samples of catalyst redlﬁl:ecpgy carbon monoxide, R1-H2S, or

5.5 R2- H2S 5.21

6.8 nitric oXiide, RA+HISy pridr tesulphbrisation wsthe gasedue H#l,$ anieihry,stesg mpme adtvbten 6, t he

activity of the nononetal lic Ce/alum na catal yst sul ri sed by DVDS,
A- DVDS yv%nogg@gfpg&a%sthewiﬁv? ept was weak inthe}/ case of mo%t&ienum based%atalysts.

TABLE 6 qux B%ntrast, it w;asosrl]xbé&{tiial\f}i ﬁi!he? E‘or%e/&la% Biked glrl ng}()ﬁﬁ fﬂ%g{ ve @fémgﬂtl Thﬁs

hydr odes uri sat ati.ve- cat al yst
activity effect could beldphrtor beftad dispersion of the sulphide phase forme€&nd to better interaction of
S 1

CoCe DVD

1.3 cobalt with the gnolybdenum, niobium or cerium sulphide dge pospartial reduction of the cobalt,

4.15 Rl - H%S . . ?{ 85 .

7 34 rf_lﬁyqq?gxm, niobium or cenﬂmgfgm the start of sulphurisation.” The procgss éo}' producing the

16 . sulphRblcaflyd of TARBseh: B0k A tHul §rohRS sla@hﬁl%arasta?stmmﬁ gprewlial yst s
sul phurised by the H2/ H2 m xture is inferior to the pertormance of the

cat al yst aualyibpopstd. by the m xture of gas oil and DVDS, which is the
ref erence sul phurisation method.



It should be noted that the sanples of catal yst reduced by carbon nonoxide,
R -H2S, or nitric oxide, R2-H2S, prior to sul phurisation by the gaseous

H err]/H2S m xture, were nore active than the non reduced catal ysts. This
positive effect was weak in the case of nol ybdenum based catal ysts. In
contrast, it was substantially higher for the catal ysts based on a group
I11B or VB elenent. This effect could be due to better dispersion of the
sul phi de phase fornmed and to better interaction of -cobalt with the

nol ybdenum ni obi um or cerium sul phide due to partial reduction of the
cobalt, nolybdenum niobiumor ceriumfromthe start of sul phurisation.
The process for producing the sul phidgy, gl yst of the present invention
can thus produce sul phurised catalysts wth inproved catalytic properties.

17 1. A process for sulphurising supported catalysts containin Al Ib4st dne elemeft f2lcO6@ &&mf Or
sul phurising supported catal ysts containing at |east one el ement sel ected
from gr Fape [, nclyding thejlapthanides andyartinides. gwosp AR gieuni VB ded group ¥Uh

| VB, VB B . id bei h i zed, i
014 V2 s RSP ey B9 BRI E PR BB S 5l

that said catal I'S pre- uce eas

ot her than hydr ggetheP@hdliyarosed fifos sufhiSsisdald cadlya! yst. 2. A process
according to claiml1, in which the reducing gas is selected from carbon

monoxi de, 2. A prosessareording td elaioNR(n which the meslucing gra irselegtedfoem egrbdauhamogide,a
saturated cyclic, hydr.oc on qr ammoni a, used al one or as a
xture. i 1 ut RS Ay ey shens apbaln Pt A pprged el hydrocstbon o
super heat ed st @afnonis- used albneP5rQ8 GSRixAAE AMetSr Stferbls@bPad i | Begas,

whi ch t he cat al ysto?lurqts?ler cor#pri selg at | east e Wgﬂré&gr%&? {%el %as’n(gt al .
4, A pr ocesssuperthentaistegmt 0 any one of clains 1 to 3, in which the

catal yst conprises a porous . matri x, generally an anorphous or |ow
crystal linity ofiRigress,aoerrding tq claim Isor claim R, gy whisls the satalyst furthgr eampaisss ap irastof

cLa T L Lo, W igucatalyst aso comrises el Tenst [ tone
one of claiqrs 1Algodess debordlihg EanklbBe 683IAMY 3ito 8] ROAVENRE bafit BmprB&SE porous
matrix, generally an amorphous or low crystallinity oxide type matrix.

5. A process according to any one of claims 1 to 4, in which the catalyst also comprises at least
one zeolitic or non zeolitic molecular sieve.

6. A process according to any one of claims 1 to 5, in which the catalyst also comprises at least
one element selected from the group formed by P, B and Si.

7. A process according to any one of claims 1 to 6, in which the catalyst also comprises at least
one source of anions from group VIIA.

8. A process according to any one of claims 1 to 7, in which the elements from group B,
including the lanthanides and actinides, group IVB, and group VB are sulphurised in the
form of a bulk or supported oxide. |

9. A process according to any one of claims 1 to 8, characterized in that the following steps are
carried out:

i a) preparing a catalyst which comprises at least one element selected from group IIIB, including
the lanthanides and actinides, group IVB, group VB aﬁd group VIB, and optionally an
element from group VI at least one porous matrix which is generally an amorphous or low

crystallinity oxide type matrix, optionally associated with at least one zeolitic or non zeolitic

* c L M § *



one el ement selected fromthe group formed by P, Band Si. 7. A process
according to any one of clains 1 to 6, in which the catal yst al so conprises
at | east one source of anions fromgroup VIIA 8. A process
according to any one of clainms 1 to 7, in which the elenments from group
I'1.IB, i ncludi ng the | ant hani des and actinides, group |VB, and group
VB are sul phurised in the formof a bulk or supported oxide. 9.

A process according to any one of clainms 1 to 8, characterized in that the
foll owi ng steps are carried out: a) preparing a catal yst which
conprises at |east one el ement sel ected!¥romgroup I11B, including

t he | ant hani des and acti ni des, group |1VB, group VB and group VIB, and
optional | y an molecular sieed, eptionallyf at teast ghoelpmarit sdlectt] flomathé gromefopaediaysP, Bednd i X
which is generally an anprphous, or | ow .crystallinity oxide type
matrix, opti ondi PRoBAL gtleast ng afjor fomerqua Y4i- eptionallyspibpr, andeptiqpally AatF t i ¢

18 i . i | f
the group foPrEsvRE oft<hficinf BbABR bh the Bl Bhar I o B[ B pIAD BB 0T
group VII A opimibat bfreduiding @hkes athel tiap hidrogh lirya teadt@@at a heatindtpmpeardtig oN@oreut a

reduci ng treatnent on the catal yst Prepared in step a) by exposing it to a
gas or thamdO2€ @t &pregsure efiener 8l MB&es ot her than hydrogen in a reactor

at a heating.tenper.ature of re han 40[errlC.at .a.,pressure. of, over
0 03 oo | "% GG F vl eosingthy el itz 9 Bl 2l Tl v ot
obtained in st gfhalbud QufudMel dent bi Fidiperature in the raffe 428 PHROTH AR pradstg
agent at a tenperature’in the range 40[err]C to 1000[err]C and at a

pressure of ovef 0.&0MPa2.0. 01 MPa. 10. A process according to any one of

claims 1 to 9, in which the catalyst |s sul phurised by . exposi ng

sai d catallPst BPreresacerstias i autE Brlayut &)eninStignihg satalyst iy seiyErddy a

tenperature in e C r e 0 C

600 or 1] at " 5eRt HECBRRS L byl daleie” b En SRR AOARhal G
temperature in the range 20°C to 800°C, preferably 40°C to 600°C, at a pressure of over 0.01

MPa.

11. A process according to any one of claims 1 to 10, in which the catalyst is sulphurised by
exposing the catalyst to a hydrocarbon-containing feed containing sulphur.

12. A process according to any one of claims 1 to 10, in which the catalyst is sulphurised ex-situ
with respect to the location where said catalyst is used.

13. A process according to any one of claims 1 to 12, in which the reaction zone is in a closed
vessel with an autogenous pressure of the gases produced by the reduction and sulphurisation
reactions.

14. A process according to any one of claims 1 to 13, in which the reaction zone is in an open
vessel.

15. A procesé according to any one of claims 1 to 14, in which the matrix is first impregnated, in
one or more steps, with the salt of a transition metal or rare earth metal, optionally a salt
containing the element selected from P, B and Si, optionally the anion from group VIIA, and
in which an intermediate drying step is carried out on the catalyst at a temperature in the
range 60°C to 250°C between each impregnation step.

16.  Sulphide compounds obtained using the process of any one of claims 1 to 15.

I



11. A process according to any one of clains 1 to 10, in which the

catal yst is sul phurised by exposing the catalyst to a

hydr ocar bon- cont ai ni ng feed contai ni ng sul phur. 12. A process according.
tq any one of clainms 1 to 10, in which the catalyst is sul phurised ex-situ
Wi th respect to the location where said catalyst is used. 13. A process
according to any one of clains 1 to 12, in which the reaction zone is in a
ckosed vessel with an autogenous pressure of the gases produced by
t he reduction and sul phuri sation reactions. 14. A process
according to any one of clainms 1 to 13, in which the reaction zone is in an
open vessel . 15. A process acgeording to any one of clains 1 to
14, in which the matrix is first inpregnated, in one or nore steps,

with the salt of a transition tal ar rare r : i al t
cont ai ni ng Yhe Ssepetirhids F%‘E?"é‘g‘?sf at‘%‘f‘??‘ﬁ? {%laé%lgg |¥ ?b%gg%dla‘%lr?gﬁ?{/ﬁrtg %gsj (g)r?inyg?\&f rom

group VITA, and ¢ aims 1 td 15 Wkaklysdin 60 3 ot ydrosérwprting hpdroaibent out
on the catalyst at a tenperature in the range 60[err]C to 250[err]C
bet ween each i npomesiniag feeds. St ep.  16. Sul phi de conpounds obt ai ned usi ng
the process of any one of clains 1 to 15.

19 17. Use of sul phi de conpounds according to claim 16 or obtained
usi ng the process of any one of clainms 1 to 15 as catalysts in a
reactor for refining or hydroconverting hydrocarbon- cont ai ni ng
f eeds.

* [ L M S *



