PROCESS FOR SULPHURI SI NG CATALYSTS I N A REDUCI NG MEDI UM The
present invention relates to a process for sul phurising supported catal ysts
containing at |east one elenent selected fromgroup I11B, including the

| ant hani des and actinides, group IVB, group VB (groups 3, 4, 5 in the new
notation for the periodic table: "Handbook of Chem stry and Physics,
76[err] edition, 1995-1996, inside flront cover), at |east one porous
matri x, generally an anorphous or |low crystallinity oxide type matrix,

optional | | fi olitic I ave,

opti onal I%FQE%%}S#R %%ﬁ%}gﬁ&sg}\é@@g r&rl%t é\r gﬁ%?‘@ﬁﬁ g‘?\gg 1 (groups
6, 8 9, 10 in the new notation for the periodic table), optionally at

| east one el enent selected fromthe group forned by P, B, Si, and

optionally at_|east one elenment fromgroup VIIA (group 17). The process for
preparing t haheprepptinvensign sdates) tg dtprqcess dprasulpbutdsineapparted eatalysts deatamingat yst i s

ot oo REY B b SBRLeOREm AAINAH" RO B alaiteS T Wit RO VB 37

at nosphere o one T eauc] ng’ gas o * The

present kHMEVBi(@BuRlSa, § &l Bt 86w hetatiRGoCRE BbialcSROt Hah@otiSf ORlifte RE OCESS
of the present _invention. The present invention also relates to

any reacPhysies, {767 editiono i 865+ 1996 ginsided frbnt choverhrat dedsi nup péreus swatkiphpaberally an
catal ysts aqbtai n]ed aﬁ. .catalysts for hydrogenation, _ . .
hydr odenﬁ‘%ﬁj’é‘_ﬁ&f oBhsryst WWo‘lféJﬁ%eﬁ%’P?"o?ﬁthldr Crash PR P igror gRo Zeolitic
nyar odesbigfilsRad lopnaly A AGAHE kbt 3B AN A oV RO AAKI B8uRls 5 o,
hydr ocar bon-contai ni ng feeds containing at lea ne aronmati nd/ or

ol ef i ni c10 ianitk/ e noaFbY foe the @erbodit/tahle) prpkiadaily Bi 16ast dHRRlcaRMREMEE fERiNe dfoapds
possi bly contai ning netals and/or nitrogen and/or oxygen and/or sul phur.
The sul pfiraekbyda R, Heans\optienally o desstippe elementifiom sadupriBisEes W) Cle aroeessuéor |
known to_the. skilled.persqn,. . . Crystallised transjtjon tal or
rare ear PTSUP %ﬁi Sﬁk’gurggﬁc%gy% {riPpraderized ""otéatrtgea‘i?ﬁ?ﬁb‘sts}’lﬁ S¢ 12>Vn“‘tq‘!ra?‘\§tt"é'llle or
rare eartdy Mﬂﬁ&&a‘ﬁiﬁ?%'élém%@tél@l R Smosite g ' ifrdTRAs" ina
process V\:hiﬁ('?h ics wel1l known 1tlglllthe ski Io?%hdgr;}gragée%&ioﬁét 'g&g?)l’% seggﬁné
chem stryiydrogeh.d but is expensive, in particular as regards industrial

appl i cation. . The synthesis of bulk or supported sul phi des by
reacting a sulbe@pset Hifvé%ttﬂ“é’éf’ relpfes teahe eptakystsfobipined using the process of the present

invention.

The present invention also relates to any reaction for hydrorefining and hydroconverting the
sulphide  catalysts obtained as catalysts for hydrogenation, hydrodenitrogenation,
hydrodeoxygenation, hydrodearomatisation, hydrodesulphurisation, hydrodemetallisation and
hydrocracking 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 knowﬁ 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-
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m xed oxide of transition netals or rare earth netals wth a sul phur
‘conmpound 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 polysul phides, sul phur vapour, COS, 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 nmetals 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
synt hesi s of bul k sul phide catal ysts Qr sul phi de catal ysts supported on a
porous matrix by treatnent of a bul k "oxi de precursor or an oxide precursor
supported on a porous matrix in hydrogen with a sul phur-contai ni ng

hy dr oc arcouaining pefysuiphides sulplow vapouss GOS inarbog distlghidé, iya patersed eadireacontiswelluch as
gasolinc—ia ker o qﬁgrdgas oil, to which a sul phur conpound, for exanple

di met hy I'GPERIPHPR &4 B 0pt i onal Iy be added, is also well known to the
skilled per SR, synthesis of sulghidés SeRBhEE $uiGHR pRlc8ReIR 1RVDIDEEL 2684 B¥ide of
co-precipitation, in a basic rediuny of sul'phur- contalining conplexes in
sol ut i onragsitidnamatall Ganti/ed rare tebrds Simpreghatednwithh @dsulphor benmaitid fire ¢heoliguidaphase
controlled pH and is terned honogeneous sul phide precipitation. It has been
used to {Bleysd b trgatment jinchydrogenyina Fravesied bedyatctor e gy ttheifhilled pesgigenbach,

P. Courty, B I our nal, . of | ysis,. volume 31 nage 264, 1973).
Synt hesi si ng %%%@1&§%%bugﬁ§ﬁlp%wuge%m§%£ gr ép{& rhbdﬁsca%éts i iS‘fPPB§e({)°rllg% Teht™or: a bul k

oxi de prgCikaiit oPh balk SRidelfreddRE of & bxidd PRI\ GuPFbrdd PATOpFoRBhAtiX id N a
hydr ogen/ hydr ogen sul phide m xture or nitrogen/hydrogen sul phide m xture

i s al so hwdtogerkwithva stlphuripentgiring | hydrogreron dfeed, in particular sulphyrednt8nag @strgdevment
US- A-4 491 639 descripes the prepargtion of a sul phur-containjng onpound
by react g & ﬁ%nsaaqlmgmkﬁmﬁngmg?% . RoWGl s ?&%awownmwgr e drampla), v

and W L . i | R . ments fromthe
cori s (HERNEARER L oDkl UG oth hSREL BRI T S T
Q her et hod Bulkesaihidee tanpilRHRSGEthdsBEd bh&-Srydipitabod, Sn @fbasid MpdiémSefl spiph@des. As
an exanple, the synthesis of crystallised sinple sulphides of rare earths
descr i beepntainingompExgv @ @hsion gontsniog two cations. This method can be carried out at a

controlled pH and is termed homogeneous sulphide precipitation. It has been used to prepare a
mixed sulphide of cobalt and molybdenum (G. Hagenbach, P. Courty, 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, 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,
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 disulphide 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



patent FR-A-2 100 551 proceeds by reacting hydrogen sul phide or carbon

“di sul phide with an anor phous rare earth oxide or oxycarbonate at a
tenperature of over 1 000C. Eur opean patents EP-A-0 440 516 and
US-A-5 279 801 describe a process for synthesising sinple transition
metal or rare earth sul phur-containing compounds by reacting a transition
metal or 3 rare
earth conpound with a carbon-contai ni ng sul phur conpound in the gaseous
state, in a closed vessel at a noderate tenperature of 350[err]Cto
600[err] C However, it is well’known that certain el ements such as
group 111 B elenents, including the |anthanides and actinides, group |VB
el enent srareagath geropund/Bith |acoaebon-sontaining sulphyr dénfifound fnt the gasesus|spteuini sdosedhe

known sul phurisation nethods wyu.¢ch are routinely used industrially and in
t he !abﬁg_é#ﬁtraﬂm ﬁfﬁ_e‘ﬁ%"_’%FB%‘)igﬁﬁogriin a gaseous hydrogen/ hydr ogen
sul phide m XtHUv@ev%H it 'iéh&lé(:jl EhoRRARE cortit dlMntsSAL ALAIGALBEEFS Ur €
using a mxture of a hydrocarbon feed and a su phur- —contal ning compound
such as thntiedideg| aid adtigiliésg @roup TV Bt dettentsn @afd @iup VB Veieaiens ) kg heeeyl giffegltsch
sol i ds. The consi derabl e anount of research carried out by the

Appl i cansulpiiwigs: o Bk kneymsiyiphurisgtion methedsywhich s gewtingly used ipdusgrially opd &t gent s
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containing at |east one elenent selected fromgroup I11B, including the

| ant hani demsaigingl ceropdund dash ag dimeghyldisBlphide, cup thiB, ingfifessvebivlienasulphudsisg swwhe

el ement fromgroup VIB and possibly at |east one elenment fromgroup VIII,
in a clostsor open vessel in an atnosphere of a reducing gas other than

hydrogen, pr Oﬂ%‘:c%ﬁg&gab%%&m ‘df regéa]rchcga.%{-ﬁa Al b iﬁtesggp‘iﬂ!m‘? %ncp;?{%{%ﬁ‘ﬂﬂphwet hout

wi shing to be boun y any particular eory, pears

sul phur i sahily@bdsed ebiuphitieslofenica oG owps [HIB,IVBS,0VB el miensls 606t dnithRg t he
el ement or elenents selected fromgroup IIIB , including the |anthanides
and act i rof theperiagicotalpe,| Ul alopenps Niturespessesirtdd with amatrisstsve bddo the dispovetlyB
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[11B, inc actini
least one element from group VIB and possibly at least one element from group VIII, in a closed or

open vessel in an atmosphere of a reducing gas other than hydrogen, produces an amorphous or
crystalline sulphide compound. Without wishing to be bound by any particular theory, it appears
that sulphurisation is obtained by reducing a precursor compound containing the element or elements
selected from group IIIB, including the lanthanides and actinides, group IVB, group VB, optionally
at least one group VIB element and optionally at least one group VI element, with the reducing gas
vﬁth simultaneous sulphurisation of the reduced element by the sulphur until the precursor
containing the element or elements selected from group IIB, including the lanthanides and actinides,
group IVB, group VB, and optionally at least one group VIII element, is exhausted.

The invention relates to preparing sulphurised catalysts, characterized in that the catalyst is
sulphurised by a compound containing elemental sulphur in an atmosphere of at least one reducing
gas other than hydrogen.

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

consists in:



group VB, group VB, and optionally at |east one group VIII elenent, is
"exhaust ed. The invention relates to preparing sul phurised

catal ysts, characterized in that the catalyst is sul phurised by a
conpound cont ai ni ng el enental sul phur in an atnosphere of at |east one
reduci ng gas ot her than hydrogen. More precisely, a process for
produci ng the sul phide catal ysts of the present invention consists in:
4 a) formng a reaction m xture which conprises: a powder or m xture of
‘powder s containing at | east pne el enent selected fromgroup I11B,

i ncludi ng the | ant hani des and acti ni des, group | VB and group VB, at
| east one porous matrix which is generally an anorphous or | ow

crystalli n'af Yoreih gl rehdHRE nﬁ?s&(e'vﬁxich%ﬁipﬁ&é’:u povRbr dr&RRtur O Hod@AY Ednkatnif arNON
zeolitic nol ecul ar sieve, optionally at |east one group VIB el enent,
optional | y atledseastelameet gieotep fivin groed Bie mdcluding the lanthpdidesraad hgtinades, Igeompt one
source of an elenent selected fromthe group fornmed by P, B and Si,
optional |y at!VBeadiereiReVBotirleast oe ROsPYS FRatF éi’ﬁcbrlbﬁ'ﬁ“e‘??ﬁ}’,&? agorpheissyr lge
source of ele L . . , i | . f. .an

opti onal |y veTEBly oris ope SiBWionsP bR Yooluf Qo Gt ERLDR e
step a) at a dpaaddipGt tRBPEHeAgUiE VI R, bpt@ally at least of®[gedup] Viladlerdent,
pressure of over 0.01 MPa of at |east one reducing gas other than hydrogen
in a optionally at least one sourcq hban elemenbselentay fiom the griours BamedeycR, BrandiSh t hi s

case, it may be charged in the open aif and a r ealing, it b
P ged i £ h” aTPaPTALY a BER OB tes O ARG EREF 1 F 2% A TR AR | s
i nt roduced. Agu'ip%%r,%ﬁfgﬁiﬂrygr%ourw@fcgtrb%%@ptit‘?]:?fa@lry%ﬁﬁr" s the pressure due to the

gases produced actions and to the resi dual reducing gas.

The r eact orb)CcasinainingaiakdciodDmixaurt betriRedSdr dpth) aeflidatiig tempetuR Sf Mofeitk@®d bed,
movi ng bed, ebullated bed, or fluidised bed reactor. In this case the
pressure exer4®4 a 3 prepsae Qffove0k MEa of pfgeaghane reducing gas gtherahapdhydrogen in a

sul phuri sation ¢an al so be carried out ex-situ, for exanple outside the

|l ocati on whef&The catal yst is used. The sul phur source is

el emental  sul pldtactd? mal Be 4lt1bdeB re200r. | RHIB casd, W PR FRArEed ih RIpen 4F and after

sealing, it may be purged with an inert gas such as argon or helium and the reducing gas is

d
er

introduced. After reaction, the pressure exerted is the pressure due to the gases produced by the
reactions and to the residual reducing gas.

The reactor can optionally 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 sulphur source is elemental sulphur in its different forms, for example flowers of
sulphur, sulphur suspended in an aqueous medium or sulphur suspended in an organic medium.

The reaction is carried out in an atmosphere of at least one reducing gas other than hydrogen.
The reducing gas can be one of the following: carbon monoxide, carbon dioxide CO,, nitric oxide,
N,0, NO,, methane, ethane, propane, butane, or ammonia. These gases can be used alone or as a
mixture.. These gases can optionally be diluted by an inert gas such as nitrogen, a rare gas such as
helium, neon, argon, kryptori, xenon or radon, superheated steam or a combination of at least two of

these compounds.



sul phur, sul phur suspended in an aqueous nedi um or sul phur suspended in an
“organi ¢ nmedi um The reaction is carried out in an atnosphere of at
| east one reduci ng gas ot her than hydrogen. The reducing gas can be one of
the follow ng: carbon nonoxi de, carbon dioxide CJerr], nitric oxide,
Nerr]O NJerr], nethane, ethane, propane, butane, or amoni a. These gases
can be used alone or as a mxture. 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. 5 The present invention also
relates to the catal ysts obtained using the above process, generally
conprising at, | east .one.netal .selected fromt.he follown roups. and in the
ol T ow ng amBli-een: AREeR reliEs sl id R et SR Er aoa

cat al YStcoH%?xﬁﬁg at"leddt Ode”mbi &R%ed ol @E 3oWirdy: Q&%&taﬁd $p¥e BMvAnPER G20 Y
0.01%to 30% of at |east one netal sel ected fromel enents from groups
111 B, |I'\@neaally ivB; by veigh@ovith reBedt to thredétalrcatalyst mlads:t 0 98% of at | east one

support selected fromthe daroup formed b anmor phous trices and | ow
Srystal 11 iy fudorhuetembiy 398 e 55 7oamoe Risterrly 01 G 0 SBbog' 5 lssiape getal

sul phur; %@dﬁfﬁ%’e‘ﬂﬁ%ﬁ%wgﬁﬁﬁ%&ﬁ% of at | east one netal selected

from group group ; and optionally 0 to 90%

pr ef er abl y09%kimb%n, SefeabOretomsed, of aldayt de tippbd séied ffm the Zesubiférned By non
zeolitic mol ecul ar sieve;, O to 40% preferably 0.1%to 30% nore
pr ef er abl yamorphieus mapiges and fovpgrystallindty mtrisess| enent  sel ect ed fromthe

Po 150 “ropoB¥ e BhaBr S BISH OGRRAR | cast one el onent sl ected
from groupgV bfds, preferably 0.010E1o59L Bf HHe R GBS Blk&eSELEGHAY VIBQRY YRR UM
ni obi um and t hal 17 um ghe group I'VB el enents are sel ect ed&?rom ti tégnl um
zi rconi um &M@mealkni um preferably titanium The group I11B
and optionally
o 0 to 90%, preferably 0.1% to 85%, more preferably 0.1% to 80%, of a zeolitic or non zeolitic
molecular sieve;
o 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;
s 0to 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 IIIB
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 VII 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 IIB including the lanthanides and actinides, group IVB and
group VB, and optional groups VIB and VTII, include oxides, hydroxides, oxyhydroxides, acids,

polyoxometallates, alkoxides, oxalates, ammonium salts, nitrates, carbonates, hydroxycarbonates,




el ements are selected fromyttrium |anthanum cerium praseodym um

neodynmi um samarium europi um gadolinium terbium dysprosium holm um
erbium thulium ytterbium lutetium actinium thorium and uranium The
group VIIIl elenents are selected fromiron, cobalt, nickel, ruthenium
rhodi um palladium osmum iridiumand platinum preferably iron, cobalt
and nickel. The group VIB elenents are selected fromchrom um nolybdenum
and tungsten. Conmpounds containing at | east one elenment with an
atom ¢ nunber included in the group constituted by el ements from group
I11B including the | anthani des and actigi des, group |IVB and group VB, and
optional groups VIB and VIIIl, include oxides, hydroxides, oxyhydroxides,
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orthosili gadg) §} Q(?éﬁ&éal shilpeRitES ot 0B ¥§ blhé’d?xeﬁrecﬁitit%ad%ﬁﬁs, oxiiel ¥oh! @xanes,
silicates of halides such as ammonium fluorosilicate

(NH[ er r ] ) BjdeslysfsSiof-[estens | suokt a5 oathyt northbsilivateo Si(OE)At stlarda [ and r joBisHines, r diloxdded, i con
can be added, for exanple, by inpregnating with ethyl silicate in solution
in an al caﬂzmﬂoxanes silicates T‘?feh%’é?soﬁ“‘%‘oﬁsr e@n@&%@uwm \aois @{Hdssl%ophtsedwch as

ammoni um ki bor. |um of ate
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Sour ces OfgiHdaWPanidofiole! enent s whi ch can be used are well known to the
skilled person. As

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
alcobol.

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
and hydrofluoric acid. Hydrolysable compounds which can liberate fluoride ions in water can also
be used, such as ammonium fluorosilicate (NH,),SiFs, silicon tetrafluoride SiF, or sodium
fluorosilicate Na;SiFs. Fluorine can be introduced, for example, by impregnating with an aqueous
solution of hydrofluoric acid or ammonium fluoride. -

The chloride anions can be introduced in the form of hydrochloric acid or its salts. These
salts are formed with alkali metals, ammonium or an organic compound. In the latter case, the salt is
advantageously formed in the reaction mixture by reaction between the organic compound and

hydrochloric acid.



an exanple, fluoride ions can be introduced in the formof hydrofluoric
-acid or its salts. These salts are formed wth alkaline netals, anmoni um
salts or salts of an organic compound. In the latter case, the salt is
advant ageously formed in the reaction m xture by reaction between the
‘organi ¢ conpound and hydrofluoric acid. Hydrol ysabl e conpounds which can

| i berate fluoride ions in water can al so be used, such as anmoni um
fluorosilicate (NH err])[err]SiF[err], silicon tetrafluoride SiF4 or sodium
fluorosilicate Na2Si F6. Fluorine can be introduced, for exanple, by
“inpregnating with an aqueous solutiop of hydrofluoric acid or anmoni um
fluoride. The chl ori de ani ons can be introduced in the form of
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ZSM 5. first step of the sulphurisation process of the

I nventi orL Iboﬁlﬁ,llﬁta&e([ﬂte, proeddnitd, ngrega zeolitds| INE-10, TON, ZSM-22, ZSM-5.

The first step of the sulphurisation process of the invention consists of producing a mixture
of the source of elemental sulphur and the carbon source and a powder containing the compound or
compounds comprising at least one element selected from group IIB, including the lanthanides and
actinides, group IVB and group VB, the porous matrix and optionally at least one group VIB metal
and optionally at least one group VIII element, optionally carbon, 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

sontaining the element selected from P, B and Si or an anion from group VIIA. For example,

nolybdenum impregnation can be facilitated by introducing phosphoric acid into the solutions



of the source of elenmental sul phur and the carbon source and a powder
contai ning the conpound or conpounds conprising at | east one el enent

selected fromgroup 111B, including the |anthanides and actinides, group
I VB and group VB, the porous matrix and optionally at |east one group VIB
nmetal and optionally at |east one group VIII elenent, optionally carbon,

optionally at |east one elenent selected fromP, B and Si, and optionally
at | east one anion fromgroup VIIA This first step can be acconplished in
several stages. The matrix can first be forned and cal ci ned before
introduction into the m xture. Form ng 8 can be by extrusion,

pelletisation, the oil-drop nethod, rotating plate granul ation or any other
met hod whitidh bbiéd) BifiphRods8 Bekiakb@ided 8y S0 to HAGroRd el QAR dAYiE) XOlr
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carried out at a, tenperature in the range 60[err]C to 250[err]C
temperature in the range 60°C to 250°C.

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 second step consists of reacting the mixture formed in the first step to obtain the
sulphurised compound. A first method for carrying out the reaction consists of heating the mixture
of powders to a temperature in the range 40°C to 1000°C, preferably in the range 60°C to 700°C,
under the pressure of the reducing gas. Preferably, a steel autoclave which is resistant to corrosion
by the sulphur compounds is used. The duration of heating the reaction mixture required for
sulphurisation depends on the composition of the reaction mixture and on the reaction temperature.

The sulphide catalysts obtained in the present invention are used as catalysts for
hydrogenation, hydrodenitrogenation, hydrodeoxygenation, of feeds containing at least one aromatic
and/or olefinic and/or naphthenic and/or paraffinic compound, 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 m xture of powders containing all or part of the ingredients can be
formed, for exanple by extrusion, pelletisation, the oil drop nethod,
rotating plate granul ation or any other nethod which is well known to the
skill ed person. The second step consists of reacting the m xture
formed in the first step to obtain the sul phurised conpound. A first method
for carrying out the reaction consists of heating the m xture of powders
to a tenperature in the range 40[err]C to 1000[err]C, preferably in the
range 60[err]C to 700[err]C, under the pressure of the reducing gas.
Preferably, a steel autoclave which isdresistant to corrosion by the

sul phur conpounds is used. The duration of heating the reaction m xture
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.Preparation of an alumina support used in the catalyst composition

An alumina based support was produced to enable the catalysts described below to be
prepared from the formed support. To this end, a matrix composed of ultrafine tabular boehmite or
alumina gel sold by Condéa Chemie GmbH under the trade name SB3 was used. This gel was
mixed with an aqueous solution containing 66% nitric acid (7% by weight of acid per 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 wefe 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.



The follow ng exanples illustrate the invention without in any way limting
its scope. EXAMPLE 1

Preparati on of an al umi na support used in the catal yst conposition

An al um na based support was produced to enable the catal ysts descri bed
below to be prepared fromthe formed support. To this end, a matrix
conposed of ultrafine tabular boehmte or alumna gel sold by Condea
Chem e GtbH under the trade nanme SB3 was used. Thi.s gel was mxed with an
aqueous solution containing 66%nitric acid (7% by weight of acid per gram
of dry gel), then mxed for 15 mnutegy After mxing, the paste obtained
was passed through a die with cylindrical orifices with a dianmeter of 1.3
nm The extrudates were then dried WL%@ at 120[err]C and cal ci ned at
550[err]C for 2 hours in noist air containing 7.5% by volunme of water.

Cylindrical extrudat epregardtididf I NslhiafiRiaHydrRF@AuRitdh@ARS Whi ch had a
specific surface area of 243 nferr]/g, a pore volune of 0.61 cn8/g and a

nononodal por Niakjust wistadddddn theeepriruded alymineGuppert of Exampplelil b devcimprsenatiomefiaysi s
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10 . dried overnight at 80°C. The Nb/alumina catalyst obtained mlﬁdi%jobium pentoxide content
Preparation of a Nb/alum na hydrotreatnent catal yst Ni obi um was

added to dffid.1dymeibad al um na support of Exanple 1 by dry inpregnation of a
sol ution of niobium pentoxi de Nb( CEt ; ! err! in ethanol. After dry
i npregnation, the extrudates were rnight at 80[err]C. The

Nof al uri na_cat al st ol g it DA cdsfialn iyl Skt eREAIRKT 4o content o

Preparation ofCoBatCaiidabd! i e NWMiphd eALIPR RE EAhFE Y8y dry impregnafi@iPddidg y@s
added to the Nb/alum na catal yst of Exanple 2 by dry inpregnation using a

sol uti on wlutionbf¢dbalhnitrate tCa(MNE)NH,EOrso]a} foeobtdin 6 A4 cobrltamxidedCabtomient of 2f9%al
cobalt oxide CoO content of 2.9% by weight. After dry
i npr egnat PO¥eighthe extrudates were dried overnight at 80[err]C. The

CoNb/ al um na 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 4
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(NO;)s.xH,0. 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.
EXAMPLE 5
Preparation of a CoCe/alumina hydrotreatment catalyst
The catalyst of Example 4 was dry impregnated using an aqueous cobalt nitrate
Co(NO;),.6H,0 solution. After ageing at room temperature in a water-saturated atmosphere, the
impregnated extrudates were dried overnight at 80°C then calcined at 350°C for 2 hours in dry air.
The final cerium oxide content was 14.5% by weight. The final cobalt oxi_de'CoO content was 2.0%
by weight.
EXAMPLE 6

Catalyst sulphurisation T1 (in accordance with the invention)



catal yst obtained contained 12. 7% by wei ght of No[err](err] and 2.8% by
~wei ght of CoO EXAMPLE 4
Preparation of a Ce/al um na hydrotreatnent catal yst Ceri um was
~added to the extruded alum na support of Exanple 1 by dry inpregnation
using a solution of ceriumnitrate Ce(NdJerr])[err].xHerr]0. After dry
| npregnation, the extrudates were dried overnight at 80C and cal ci ned at
350[err]C for 2 hours in dry air. The Ce/al um na.catal yst obtained had a
final CeQ2 content of 5.1% by weight.

- EXAMPLE 5 Preparation of a CoCe/al um na hydrotreat nent
cat al yst

The st of anmple. 4 was dry inpregnated using an
aqueous cobal%® ?ﬁﬁfef'@{ %‘N@ftém? ]“f’f’@?‘f‘“&ﬂ%@f@?‘@y?&gptq}“g‘ﬂ i?‘%‘fe gei ng
at 1 00MefERREN AiphirQsiblimBd WiihSF froR WORRISS bt 30 B3B8  \edsGddddhich bARpGRBALED
extrudates were dried overni ght at 80[err]C then calcined at 350[err]C for
2 hour s 1200 cf yheath¢aretical Téngicionmeny of elel wwation ibabed connheefotmma of £oSILBs, awdi ght .
The final cobalt oxide CoO _content was 2.0% tg
EXANPLE 25+ from CoO, Nb;Os, and CeOxrgspagtiyely depgnding on féafy%ﬁ cﬂalstSﬁ?fEéére@F%awce with
the invention) 50 g of freshly cal cined catal yst was
i ntroducéd into an autoclave and a quantity of powdered el enental sul phur
(sublimed suftmhaiftociah® Wad\ B Burgb®ivith 283 Hothe Wasn aekdedwithérefladed @5QNded t o
120% of the theoretical stolchi orretry of the reaction based on the
f or mat i ctreast ofTutEc oxildSN@rat]a preaswee of@@ﬁmsm}@f eThe]aufopI@m ‘@sChenNofled anfyeatedr |, and
Ce® res Lvel en n thet ata st, .of Examples 2 tgo 5.
The aut Otgﬁg(fl g“t ‘%ﬁf g“‘%m“ﬁ’? '8 %?Fg?ﬁﬁ“@?‘f‘gg‘?ﬁ S$hien
repl ace r ere.
The aut gcg g%lgd \{}\lh/aese?dtt ga%ms%glrg feh eat eglépt@ta G’Fé)??]%%m?g%kl%mﬁ%ﬁighAfter
cool i ng, protee tidiproduchve thmxdiﬁﬁtr easmmmdomgemwﬂier@ OMftert bienigg St blatk
cont ai ned, the autoclave was re-sealed and transferred to a glove box in an

i nert atwudates meretrecoveredand preseriie ‘pﬂqsw&ga%m atspadedpgipguled on reaction from

oxygen int h%hg épganntfgs to?elemgn?aq Imﬂghur ande powderecl'f carbon used for sulphurisation T1 of 50 g

of each catalyst of Examples 2 to 5 are shown in Table 1. The quantities of fixed sulphur and the
quantities of residual carbon on the sulphurised catalysts are also shown in Table 1. This table
shows that sulphurisation method T1 can produce a highly satisfactory degree of sulphurisation of

the group VB metal, niobium, and of the lanthanide group metal, cerium, when these were supported

on alumina.
TABLE 1
Catalyst 1| Quantity of sulphur S contentafter | Ccontentafter Degree of
‘ (g/50 g cat) I sulphurisation ! sulphurisation | sulphurisation
z : (wt %) (wt %) (%)
Nb 3.78 | 4.90 ; <0.05 i 83
CoNb | 4.39 E 6.2 j <0.05 92
Ce 1.14 i 1.50 <0.05 81
CoCe ; 1.63 : 2.19 <0.05 86
EXAMPLE 7

Catalyst sulphurisation T2 (not in accordance with the invention)
50 g of freshly calcined catalyst was introduced into a fixed bed catalyst flushed with a gas
stream containing 15% by volume of H,S in hydrogen at atmospheric pressure. For every 50 g of

solid, 2 litres per hour of gaseous mixture were passed and the catalyst was heated to a temperature



extrudates were recovered and preserved under inert gas in a sealed

. anpoul e. The quantities of elenental sul phur and powdered carbon
used for sul phurisation T1 of 50 g of each catalyst of Exanples 2 to 5 are

shown in Table 1. The quantities of fixed sul phur and the quantities of

- residual carbon on the sul phurised catal ysts are also shown in Table 1.

This table shows that sul phurisation nethod Tl can produce a highly

satisfactory degree of sul phurisation of the group VB netal, niobium and

of the | anthanide group netal, cerlunt mhen t hese were supported on

- al um na. TABLE 1 Catal yst
Quantity of sul phur S content after C content after Degree of
(g/ 50 g ©&#Y0°C for S0 hwhesr | Thais iswlphurisatioguTRHhisrostiielyoused in tiseulapdratorysadi st
(W 9 X ) w. % Nb 3.78 4.90
<0.(05  sometimesused md“fs%%ly- CoNb 4.39 6.2
<0. 05

<0. 05 The quantities og%(ed%lggur and residual carbon o% -t%gcatalysts from Examples 2 t% Sig

<0. 05 sulphurised using this seBéhd method S2 are shown in Table 2. This table shows that sulphurisation
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TABLE 2 Catalyst S content after C content after
Degree of sul phuri sation sul phuri sation

sul phuri sation EXAMPLE S W %) (WM 9%
(9

Catalyst sulphurisation T3 (in accordance with the invention)

50 g of freshly calcined catalyst was impregnated with 23 ml of 2 suspension of elemental
sulphur in toluene, said solution containing the quantity of elemental sulphur (sublimed sulphur
from AUROS, ref. 2012546) corresponding to 120% of the theoretical stoichiometry of the reaction
based on the formation of CoS, NbS; and Ce,S4 from CoQ, Nb,O5 and CeO, respectively depending
on the type of catalyst from Examples 2, to 5. The impregnated catalyst was poured into the
autoclave and it was purged under low vacuum. Carbon monoxide was then injected at a pressure of
one atmosphere, taking appropriate safety precautions.

The autoclave was then sealed and heated to 400°C for 10 hours. After cooling, the
autoclave was depressurised by pumping out the gases it contained, the autoclave was re-sealed and
transferred to a glove box in an inert atmosphere to protect the product of the oxidation reaction
from oxygen in the air. After opening, the black extrudates were recovered and preserved under
inert gas in a sealed ampoule. This sulphurisation was termed T3.

The quantities of elemental sulphur used for sulphurisation T3 of 50 g of each catalyst of

Sxamples 2 to 5 are shown in Table 3. The quantities of fixed sulphur and the quantities of residual



Nb 0. 85 <0. 05

14 CoNb 1.06 <0. 05
16 Ce 0.2 - <0. 05
10 CoCe 0.70 <0. 05
26 EXAMPLE 8
Cat al yst sul phurisation T3 (in accordance with the invention) 50 g

of freshly calcined catalyst was inpregnated with.23 m of a suspension of
el emental sul phur in toluene, said solution containing the quantity of

‘el emental sul phur (sublined sul phur from AURCS, ref. 2012546)
correspondi ng to 120% of the theoretidal stoichionetry of the reaction
based on the formation of CoS, NoS[err] and Ce[err]S[err] from CoQ

No[ er r ] ation Jonathd dulphlutsed JcataRystp egd iamelsyovdememdmegs OThid blet 3hp@s @t Gid al yst
from Exanples 2, to 5. The inpregnated catal yst was poured into the
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out the gases it contained, the autoclave was re-seal ed and transferred

to a gl ownﬁtmnfqarboammﬂenuhuasedvalee to protect the product of the

oxi dation reaction from oxygen in te air. After opening, the black
extrudates we YoTalVI= c & s gas—+hAa-seal ed
anmpoul e. Thi scétﬂllyﬁhurl satQ"&ﬁ“’%ﬁg i%F‘?Féﬁ“l@r C content aﬁ3'3“I' eDegreatfi tj es of

el enental sul phur used forS“B’BFrphurf‘%@PPﬁﬁ°WBS'b‘Ph‘SBatlj’nof5“€’§Eq‘§a% al yst of
Exanpl es 2 to.5 are showd@02vathi b 3(Wfah qiantM s of il&’ﬂ)ri sul phur and
the quantitie¥bof _residual 3.78 5.5 , 2.7 '

13 carbon onSeNe sul phuri sk catal ysf83 are-al sol-Ehown in ‘Bﬁhl e 3. This

t abl e shows LESI_Lhe__suLphh}ﬁ_salLQn_hﬂ_thM_quducﬁ_&_m_ghl y

sati sfact ory i §efs ' ' : @ _gr ni_obi um and
a nmedi um degree of sul phur| satl on for the catal yst of Exarrpl e 5 containing
the |anthanide group netal, cerium It should also be noted that the use
of CO toluene, led to a hi gher dexAbdye #f carbon in the sul phurised

QO

catal ysts. TABLE 3
Cat al yst Quantity of S Caslye ghs AFMPS tést content after Degr ee of
sul phur sul phurisation sul phurisation sulphurisation

The catalysts of Examples 2 to 5, sulphurised using the three methods T1, T2 and T3 of
Examples 6, 7 and 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 1.4564
20°C

Viscosity at 50°C 3.72 ¢St
Sulphur 1.57% by weight
Simulated distillation

14 153°C
5% 222°C
50% 315°C
95% 415°C
EP 448°C

The gas oil HDS test was carried out under the following operating conditions:
Total pressure 3 MPa
Catalyst volume 40 cm’

Temperature 340°C



(9% NB

(9/50 g cat) (wt 9% (wt %
-3.78 5.5 2.7 93 CoNb
4. 39 6. 03 1.5 88 Ce
1.14 1.05 3.2 . 56 CoCe
1.63 1.63 3.7 62
EXAMPLE 9 Catal yst gas oil HDS test

The catal ysts of Exanples 2 to 5, sul phurised using the three nmethods T1,
T2 and T3 of Exanples 6, 7 and 8, were conpared in a gas oil

"hydr odesul phurisation test. The principal characteristics of the
gas oil are shown in the follow ng table: Density at
15[err] C 0. 5& dr a ractive index at 1.4564

20[err] C ydrogen UQW B%si ty At "50[ err] C 3.72 cSt

Sul phur 57% by i Si mul at ed
distillation Fecd flow rae | P 80 it 153[err] C

5% 222[err]C 50%

315[err]C For these tests, the c@BB/sts which had been sulphurised usidd bethods T2, T2 and T3 were

EP . ‘448[er(3!1‘C The gas oil HDS test was
carried Gfhffsedripterthe (ratalyle |reasion Jhegpwstied; bygthe Jfes £4 arigmperatwre of 150°C.  The gy g
pressure,, o« Cat al yst vol une 40 cnB

Tenper at it méaeratute ofthe'\RR was ‘hﬁﬁﬁtsed to. 3&0 C.

14 Hydr ogen fl ow rate 20 1/h Feed flow rate

80 cni err]/ h A reference Rest whdersrdedtoat fos cachvetalystitgl chapiag e @talystidtoltbeeatalytic
sul phuri sed using nethods T1, T2 and T3 were_  charged into the cat a|°}/tIC

react or te§eyitzee F@E’IW“E A eulphugizatian stsp by pasERG: e fest %‘fd Q@ef%fmoytw whigh 2
tenperat %r %velrgix é}h %ﬁ%@*laxsu {ﬂg@?@ﬁg%@? z%d?’d4 (\).\L&%t tkleq st con “é'f‘@ stf ﬁff ﬁxr ence

test was Charging the ca o't he

cat al yti GhoveerableUsNckptansl tsatempbﬂaﬁr@was #5080 ﬁmlfeh%é}ﬁﬂu&nbe%{geﬂaﬁt‘im&ﬁﬁo‘ilmg t he
test feed defined above, to which 2%
hours. After this step, the temperature was reduced to the test temperature, 340°C, and pure feed

was injécted. This sulphurisation method was termed TO.

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)] ** -

To compare the activities of Nb catalysts, in Table 4, the activity of the monometallic

Nb/alumina catalyst sulphurised by method T0 was assumed to be equal to 1.

TABLE 4
Activity of Nb/alumina catalysts for gas oil hydrodesulphurisation
Relative catalyst activity
Sulphurisation Nb ! CoNb
T0 1 [ 1.7
T1 2.15 6.5
T2 0.87 1.6
T3 1.87 73




by wei ght of dinethyl disul phide (DVDS) had been added, under the test
conditions shown in the above Table, except that the tenperature was
350[err]C, said tenperature being nmaintained for 10 hours. After this
step, the tenperature was reduced to the test tenperature, 340[err]C, and
pure feed was injected. This sul phurisation nethod was ternmed TO.

The catal ytic perfornmances 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 (%IDS) is as follows: Activity =
[100/ (100-%1DS)] [err]-1 Toigonpare the activities of Nb
catalysts, in Table 4, the activity of the nononetallic Nb/alum na

catalyst sl REULLASERUCATREAY0 AQIBRARSHIRAI © BEn 8Ol b0 chromesae

TABLE 4 alumna ¢ or ‘gas ol
hydr odescd/4dahind SdlysOstlphurised by the TO method was assumed to be equalto 1. Rel ati ve
catal yst activity Sul phuri sation _ Nb
CoNb TO TABLE 5 1
é' g _ Tl ty of Ce/alumina catalysts for gas oil hydrodesplé;unsatlon
' Relative catalyst activity 1 87
1.6 13- _ —3-8
7.3 S“bm”“”mn To-conpare—tfactivitids—of thecb'eeataLysts, in
Tabl e 5; ibn~ﬂriiuxfyrci t he—rpnometal-i-c—Cel-al-inina catﬂhrgt st-phur i sed
by the T ) 1o 1 321
TABLE 5 - i ] | ysts for gas—oil 1.13
hydr odesulp phurisation : 2.17 : Ji"{gau;\flp -cat al yst
activity Sul phuri sation Ce
CoCe TO 1
%- g? It can be é_l%n from Tables 4 and 5 that sulphurisation with e%mgxgal sulphur in a nitric oxide
1: 13 atmosphere or id[8CO atmosphere resulted in better activity than Z(-nlcitalysts sulphurised by the
3.39 can he seen from Tables 4 and 5 that sul phurjsation with
of ertent aFHF P& OFf AR 1) o RHEhEHsed PirHe a2 e (12) P HELEME Pe

resul ted dl'lerko qebte&e%rdls%grtsmx ok Yhe sul%ﬁd; Sﬁasg ?Otnﬁlt&/ BdcRus? %k HQL{J ésgn%g l?éfn Ehh Start of

sulphurisation, of the reducing gas which acts as a mild reducing agent compared with the hydrogen
usually used, as in sulphurisation methods TO and T2. The sulphurisation process of the present
invention can thus produce sulphurised catalysts with improved catalytic properties. It can also be
seen that the performances of the metallic catalysts are improved by the presence of the group VI
element. The sulphurisation method of the invention can thus also produce multimetallic sulphide

phases supported on alumina with improved catalytic properties.



m xture of gas oil and DVDS (TO or sul phurised by H2S in the gas phase
:(T2). This effect could be due to a better dispersion of the sul phide
phase forned because of the presence, fromthe start of sul phurisation, of
the reducing gas which acts as a mld reducing agent conpared with the
hydr ogen - usual |y used, in sul phurisation nethods TO and T2. The

sul phuri sat | m\ﬂmﬂ}\“e present invention can thus produce

sul phuri sed&mﬁ“ X'hl'nproved catalytic properties. It can also be
seen that the perfbrnhnces of the nmetallic catalysts are inproved by the
"presence of the group VIIlI elenent. The sul phurisation nethod of the

i nvention can thus al so produce mul ti nttallic sul phi de phases supported on
alumna with inproved catal ytic properties.

16 CLAIMS CLAI M5 1. A process for

sul phuri sin port.ed catal ysts containing at. | east one_el enent | ect ed
From 19 R ofiRSE FrsubRirBimb uong e e CHAPBE St Y RATHPLE Ee] FOHp | VB,
and group VB, g5 ﬁngmeﬁsﬁg the 1m&mﬁdb@inﬁ&c&ﬁ&%,?%gﬁ{] tfs%a Bold B, SR ocggt al yst

is brought into contact wth at |east one co contail nin

el enent al sul {@lingrcharacterived inmbstsaidroatalyét ifbrolighi Sdto QbiRact @tk at 18t gRsScoipbd@id t han
hydr ogen. 2. .A process according to claim1, in which the source of

sul phur is el ©rHing clemend] sulphy johaa atmosphere gqf ot east ore rodrding e4s aigr phanr |

sul phur in S“Eﬁ?o”?xi; on in an aqueous mnedi um or sul phur in suspensi on
in an organic medi um and in which the reducing gas is at |east carbon
nonoxi de,2. A procefdiabédr@in@t0 AMm INiPWRILD the ¥WBkrBADEsuIRE 8 RRmeRAIORRAE: in B4 ane,
or amoni a, used alone or as a m xture, diluted or otherw se by an
inert gas, a fommefdmwersoef wipbay hdpltuedn stspension iB.an aquedup mediessoasiphndinng t o
claim1 or claim2, jn which syl phurisation is carried out in the
presence of cdrFHgfen ngn °rgmﬁﬂﬁa%ee§§l i, Whigh therefluriae gasys BifastGrben mpaasids, ¢ o 3,

in which the tn ri . e ..Sel ected
from groups \/ﬁ@%ﬁ?\}ﬁqj .El{ehl%.&e’ g\’ ﬂﬁ‘?p%g%yslméeé groar'r%rfl%néa’ ?szehgfégg%r%tao oo s 1
to 4, in whi childtdlieor otkbiiseHy afi @R Ighss £ faredzak) OF Siiperheated steam. MAL i X, general ly an
anor phous or low crystallinity oxide type matrix. 6. A process

accordi ng-t o Angroessreacedrdingdp izin ltay chimi2n immihich sulpburisatioal iy sérried s@ isdimpr i ses
at | east

presence of carbon.

4. A process according to any one of claims 1 to 3, in which the catalyst further comprises at
least one metal selected from groups VIB and VIII.

5. A process according to any one of claims 1 to 4, in which the catalyst comprises a porous
matrix, generally an amorphous or low crystallinity oxide type matrix.

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

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

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

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

a) areaction mixture is formed in one or more stages, which comprises a powder or mixture of

powders containing at least one element selected from group B, group IVB, and group VB,

optionally at least one group VIII element, and optionally at least one group VIB element,



one zeolitic or non zeolitic nol ecular sieve. 7. A process according to
‘any one of clains 1 to 6, in which the catalyst al so conprises at | east

one el ement selected fromthe group formed by P, B and Si. 8. A process
according to any one of ‘'claims 1 to 7, in which the catalyst al so conprises

at | east anions fromgroup VITA 9. A process
according to ‘“\m Mm&\gﬂ\ 1 to 8, characterized in that the follow ng

steps are S Out : a) a reaction mxture is formed in one
or nore stages, Whl ch conprises a powder or m xture of powder s
containing at | east one elenent selected fromgroup I11B, group IVB, and
group VB, optionally at |east one group VIII elenent, and
optionally at |east one group VIB el enent,

17 andnd: eantaining ﬁgleat omeems@uscnaéﬁvpmptiwllmt Feast one pedliin ar ko greliieast

one zeolitic o;eﬁ ar, si

| 1 t t
one source of™® éerrﬁ’n"tph%"éﬁ%ﬁ'tl%aat WSW?CH’E aﬁfl(?{?ﬁntfsglf?ﬁedd& 2 the grols §° e"ngand
Si, optional ly p?i; A@ﬁsspt@mysaeua& 8neouRB bOATonk HBAN PEPURIA/lat Rast Ble so&@St one

source el emental sul phur, optionally a source of carbon and
optional |y wafeemental sulpjur,toptionaing squwe oficaxtion asd etivadllysdtesf t er step a) is

mai ntai ned at a heatin terrgerature of nore . than 40[err]C at a
pressure oP Sreteacion i ingd afier step &) Fempipi@iged Alge b“é&n%feﬁ@Fra‘Pﬁaﬂf P’r ogen
in rdi l1to
o in which (h0 antrsEs of PR A RuloRheh i e 2R BBy | L%,

the range 40[agédcoss t 0 1000[ err] C, preferabl y in the range 60[err] Cto
700[ err] C, under the pressure of the reducing gas. 11. A process
accor di niP-t o Aaprpceshieecerfling fopdnyone ofickpiml toj %y inwhieththe rraction suixtiugns wiphwrised a

Gases pr oduc e PR Btkar 07 RS praRantin be wise e POslofe 1
A process acgpl Lé@&e%ﬂh@ﬁﬁu&%%a?f claims I to 11, in which the reaction
zone is in an vessel 13. A process according to any one of
clainms 111.0 14 procéss \akdotding toeang ahabyddims S tpriepiarwidctethe s¢aktion zone is a closed

vessel with a pressure exerted by the reducing gas and the gases produced by the reduction

and sulphurisation reactions.

12. A process according to any one of claims 1 to 11, in which the reaction zone is in an open
vessel.

13. A process according to any one of claims 1 to 12, in which the catalyst is prepared ex-situ
with respect to the use of said catalyst.

14. A process according to any one of claims 1 to 13, in which the matrix is first impregnated, in
one or more steps, with a salt of a transition metal or rare earth metal, optionally a salt
containing the element selected from P, B and Si and optionally an anion from group VIA,
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.

15.  Catalysts obtained using the process according to any one of claims 1 to 14.

16. A catalyst according to claim 15 comprising, by weight with respect to the total catalyst
weight:

s 0.01% to 40% of at least one metal selected from elements from groups [IIB, [VB and VB;
o 0.1% to 99% of at least one support selected from the group formed by amorphous matrices

and low crystallinity matrices;



wWith respect to the use of said catalyst. 14. A process according to any
“one of clainms | to 13, in which the matrix is first inpregnated, in

ohe or nore steps, with a salt of a transition netal or rare earth netal,
optionally a salt - ~ containing the element selected fromP, B and Si

and optionally an an group VIIA and in which an
i nt er medi at 1‘“‘ ﬁ]ﬁ“}“ﬁ carried out on the catalyst at a tenperature in
t he to 250[ err] C between each inpregnation step.

_15. Cat al y&ts obt ai ned using the process according to any one of clains 1
to 14. 16. A catal yst according to,glaim15 conprising, by weight with
respect 'to the total catal yst wei ght : 0.01%to 40% of at

| east one netal sel ect ed fromelenents fromgroups I11B, 1VB and VB;

0.1%to 99% 8004 19 303eef sgiRBUs ypport sel ect ed fromthe group formed by

anor phous t

18 0. Oogg}g)ﬁ%ﬁg/ggat easw e thﬂele&g&o@%%gé/% at zYsﬂtI o%tia metal sel ected
from groupaﬁdlothmdy.group VI Il netals; and optionally: * 0 to 90% of
a zeolitic or non zeolitic nolecular sieve,; * 0 to 40% of at |east one
el ement sel‘e@tt‘éﬁp% phrFephitic gmvﬁmmlepuwmws on, sili con and

phosphor ous, a to 20% st one, el ted f.r om grou
Ora o0 % ok Sf g6 Bemid AL aBh o R SRR bR o R 4 16 or
obt ai ned by PRspRYISusOf clal ns 1 to 14 as catal ysts in a reactor for
refining or hydr oconvert i ng hydrocar bon- cont ai ni ng feeds.

e 0 to 20% of at least one element selected from group VIIA.
17.  Use of sulphide compounds according to claim 15 or claim 16 or obtained by any one of
claims 1 to 14 as catalysts in a reactor for refining or hydroconverting hydrocarbon-

containing feeds.



