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CATALYSTS IN THE PRESENCE OF CARBON AND ELEMENTAL SULPHUR The present
invention relates to a process for sulphurising a supported hydrorefining
or hydroconverting catalyst containing at least one element selected from
group 111R) including the lanthanides and actinides, group IVB) group VB
(groups 3, 4, 5 in the new notation for the periodic table: "Handbook of
Chemistry and Physics) 76`i edition, 1995-1996, inside front cover),
associated with at least one porous matrix, generally an amorphous or low
crystallinity oxide type matrix, and optionally at least one zeolitic or
non zeolitic molecular sieve, optionally at least one group VIB metal and
optionally at least one element from group VIII (groups 6, 8, 9) 10 in the
new notation for the penodic table), optionally at least one element
selected from the group formed by P, B, Si, and oprionally at least one
element from group VIIA (group 17). The invention is charactenzed in that
the catalyst is sulphurised using a mixture containing at least one source
of elemental sulphur and at least one source of carbon in an autogenous
and/or inert atmosphere. The present invention also relates to the sulphide
catalysts obtained by the sulphurisation process of the present invention.
The present invention also relates to the use of sulphide catalysts for
hydrorefining and hydrocracking hydrocarbon-containing feeds containing at
least one aromatic and/or olefinic andlor naphthenic and/or paraffinic type
compound) said feeds possibly containing metals and/or nitrogen and/or
oxygen and/or sulphur. Sulphides of transition metals and rare earths are
also used in lubricants, pigments, battery electrodes, materials for
sulphur detectors) materials with specific optical properties, additives
for luminescent materials) and anti-corrosion coatings in
sulphur-containing atmospheres. 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. i~d~ra~~~   19 December 2002 The synthesis of
sulphides by reacting a suitable precursor in the form of a mixed oxide of
transition metals or rare earths impregnated with a sulphur compound in the
liquid phase followed by treatment in hydrogen in a traversed bed reactor
is well known to the skilled person. The synthesis of sulphide catalysts on
a porous matrix by treatment of a bulk oxide precursor or an oxide
precursor supported on a porous matrix in hydrogen with a
sulphur-containing hydrocarbon feed, in particular sulphur-containing
petroleum cuts such as gasoline, kerosene, or gas oil, to which a sulphur
compound) for example dimethyldisulphide, can optionally be added, is also
well known to the skilled person. Bulk sulphides can also be synthesised by
co-precipitation, in a basic medium, of sulphur containing complexes in
solution containing 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, l973).
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 or W salts and in particular V, Mo or 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 disulphide with an amorphous rare earth oxide
or oxycarbonate at a temperature of over 1000C. European patents EP-A-0 440
51 b 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 rare earth compound with a carbon-containing sulphur
compound in the gaseous state, in a closed vessel at a moderate temperature
of 350C to 600C.   19 December 2002 3 



However, it is well known that certain elements such as group IIIB
elements, including the lanthanides and actinides, group IVB elements, and
group VB elements, are very di~cult to sulphurise. The known sulphurisation
methods which are routinely used industrially and' in the laboratory, such
as sulphurisation in a gaseous hydrogen/hydrogen sulphide mirtttre or
liquid Fhase sulphurisation under hydrogen pressure using a mixture of a
hydrocarbon feed and a sulFhurcontaining compound, such as
dimethyldisulphide, are thus ineffective when sulphurismQ such solids. The
considerable amount of research carried out by the Applicant on preparing
sulpaide catalysts based on sulphides of elements from groups )118, IVB ,
VB and numerous other elements of the periodic table, used alone or as
mixtures) associated with a matrix, have led to the disco4ery that,
surprisingly, by simultaneously reacting elemental sulphur and carbon with
a po der containing at least one element selected from group 1118,
including the lanthanides and actinides. group IVB, group VB, and
optionally at least one element from group VIII, in a closed or open vessel
in an autogenous or inert atmosphere, produces an amorphous or crystalline
sulpaide 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 tom soup 11T8, including the
lanthanides and actinides, group IVB, group VB, and optionally at least one
soup VIII element, with carbon with simultaneous sulphurisation of the
reduced element by the sulchur until the precursor 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 VIII element, is exhausted. The
sulphurisation process of the present invention comprises the following
steps: a) Forming, in one or more steps, a reaction mixture which
comprises: a powder or mixture of powders containing at least one element
selected from group IIIB, including the lanthanides and actinides, group
IVB and group VB) at least one porous matrix which is generally- an
amorphous or low crystallinity oxide type matrix, optionally associated
with a zeolitic or non zeolitic molecular sieve, optionally at least one
group VIB element, optionally at least one group VIII element, optionally
at least one source of an element selected from the soup   19 December 2002
4 formed by P, B and Si, optionally at least one source of anions from
group VIIA) at least one source of elemental sulphur and at least one
source of carbon) and optionally water; b) maintaining the reaction mixture
obtained after step a) at a heating temperature of more than 40C at a
pressure of over 0.01 MPa in a reactor. The reactor may be a closed
reactor. In this case, it may be charged in the open air and after sealing
and reacting) the pressure exerted is the autogenous pressure of the gases
produced in the reduction and sulphurisation reactions. The reactor can
also be charged in an atmosphere of an inert 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 an inert gas. Preferably, a closed reactor is used. The catalyst
can also be sulphurised ex-situ, for example in a zone which is outside the
zone where the catalyst is to be 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.
A11 of the forms of the carbon source which are known to the skilled person
can be used, for example graphite, oil coke, coal coke, amorphous carbon,
carbon black, charcoals obtained by partial combustion or by decomposition
or by dehydrogenation of vegetable compounds or animal compounds or
hydrocarbons. The carbon source generally contains hydrogen and one of its
characteristics is its H/C atomic ratio. Preferably, a carbon source with
an H/C ratio of less than 2, more preferably an H/C ratio of less than 1.7,
and still more preferably an H/C ratio of less than 1.4 is used. 



The reaction is carried out under autogenous pressure or under an inert
gas. The autogenous pressure is produced by the generation of reaction
products such as CO) COZ, HzO. The inert gas can comprise at least one of
the following compounds: 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.   19 December 2002 5 The present invention also relates
to sulphide catalysts obtained by the sulphurisation process of the present
invention, generally comprising at least one metal selected from the
following groups and in the following amounts, in % by weight with respect
to the total catalyst mass: '  0.01% to 40%, preferably 0.01% to 35%, more
preferably 0.01% to 30%, of at least one metal selected from elements from
groups )>IB, IVB and VB;  0.1 % to 99%, preferably 1 % to 98%, of at least
one support selected tom the group formed by amorphous matrices and low
crystallinity matrices;  0.001% to 30%, preferably 0.01% to 55%, of
sulphur;  0 to 30%, preferably 0.01 % to 25%) of at least one metal
selected from group VIB and group VIII elements;  0 to 90%, preferably 0.1%
to 85%, more preferably 0.1% to 80%, of a zeolite;  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;  0 to
20%) preferably 0.1 % to 15%, more preferably 0.1 % to 10%) of at least one
element selected from group VIIA. Compounds containing at least one element
with an atomic number included in the group constituted by elements from
group II>B, including the lanthanides and actinides, group IVB and group
VB, and optionally groups VIB and VIII, include oxides, hydroxides,
oxyhydroxides, acids, polyoxometallates, alkoxides, oxalates) ammonium
salts, nitrates, carbonates, hydroxycarbonates, carboxylates, halides,
oxyhalides, phosphates, and thiosalts, in particular ammonium thiosalts.
Preferably, oxides and salts of transition metals, lanthanides and
actinides are used. The preferred phosphorous source is orthophosphoric
acid H3P04, but its salts and esters such as alkaline phosphates and
ammonium phosphates are also suitable. Phosphorous can, for example) be
introduced in the form of a mixture of phosphoric acid and a basic organic
compound containing nitrogen such as ammonia, primary and secondary amines,
cyclic amines, compounds of the pyridine family and quinolines and
compounds tom 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
19 December 2002 6 hydrolysis of esters such as ethyl orthosilicate
Si(OEt)4, silanes and polysilanes) siloxanes, polysiloxanes, silicates of
halides such as ammonium fluorosilicate (NH4)ZSiF6 or sodium fluorosilicate
NazSiFb. Silicon can be added, for example, by impregnating with ethyl
silicate in solution in an alcohol. The boron source can be an amorphous
boron salt such as ammonium biborate or pentaborate, or aluminium borate.
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 and hydrofluoric acid. Hydrolysable compounds
which can liberate fluoride ions in water can also be used) such as
ammonium fluorosilicate (NH4~SiF6, silicon tetrafluoride SiF4 or sodium
fluorosilicate Na2SiF6. 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. The normally amorphous or low crystallinity porous
mineral matrix is generally selected from the group formed by alumina,
silica, silica-alumina, or a mixture of at least two of the oxides cited
above. Preferably, matrices containing alumina are used, in a11 of it forms
which are known to the skilled person, for example gamma alumina. 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
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   19 December 2002 compounds comprising at least
one element selected from group 11T8, including the lanthanides and
actinides, group IVB and group VB, the porous matrix, optionally at least
one group VIB element, optionally at least one group VITI element,
optionally at least one element selected from P) B and Si, and optionally
at least one anion tom group V1IA. 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 100C, routinely at
about 200C to 1000C. 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. As an example, Mo impregnation can be
facilitated by adding phosphoric acid to the solutions, which also enables
phosphorous to be introduced to improve the catalytic activity. Other
phosphorous compounds can be used, as is well known to the skilled person.
The matrix is preferably impregnated using the "dry" impregnating method
which is well known to the skilled person. , Impregnation can be carried
out in a single step using a solution containing all of the constituent
elements of the final catalyst. The elements selected from group )~,
including the lanthanides and actinides, group IVB, group VB, group VIB and
group VIII, and the element (or elements) selected from the group formed by
P, B and Si, and the element (or elements) selected from group VILA anions,
can be introduced by one or more ion exchange operations carried out on the
selected matrix, using a solution containing at least one precursor of the
transition or rare earth metal. When the metals are introduced in a
plurality of steps for impregnating the corresponding precursor salts, an
intermediate step for drying the catalyst must be carried out at a
temperature in the range 60C to 250C.   19 December 2002 s The mixture of
powders containing a11 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 40C to 1000C, preferably in the range 60C to 700C, under autogenous
pressure. 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, hydrodearomatisation,
hydrodesulphurisation, hydrodemetallisation, hydroisomerisation and
hydrocracking of hydrocarboncontaining feeds containing aromatic and/or
olefinic and/or naphthenic and/or paraffinic compounds, said feeds
optionally containing metals and/or nitrogen and/or oxygen andlor sulphur.
In these applications, the catalysts obtained by the present invention have
an improved activity over the prior art. The feeds used in the
hydrotreatment and hydrocracking process are gasolines, kerosenes, 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 200C and usually in the range 280C to 480C. 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 h~~. The refiner is interested in the hydrodesulphurisation
activity (HDS), hydrodenitrogenation activity (HDI~ and the conversion.
Fixed objectives have to be achieved under conditions which are compatible
with economic reality. Thus the refiner seeks to reduce the temperature)
the pressure, and the hydrogen recycle ratio and to maximise the hourly
space velocity. The activity is known to be increased by increasing the
temperature, but this is often to the detriment of catalyst stability. The
19 December 2002 9 stability or service life increases with increased
pressure or hydrogen recycle ratio, but this is to the detriment of the
economics of the process. The following examples illustrate the invention
without in any way limiting its scope. EXAMPLE 1 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 Condea 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 were then dried
overnight at 120C and calcined at 550C 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 mz/g, a pore volume of
0.61 cm3/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
Nb/alumina hydrotreatment catalyst Niobium was added to the extruded
alumina support of Example 1 by dry impregnation of a solution of niobium
pentoxide Nb(OEt)5 in ethanol. After dry impregnation, the extrudates were
dried overnight at 80C. The Nb/alumina catalyst obtained had a final
diniobium pentoxide content of 13.1% by weight. EXAMPLE 3 Preparation of a
CoNblalumina hydrotreatment catalyst Cobalt was added to the ~Nb/alumina
catalyst of Example 2 by dry impregnation using a solution of cobalt
nitrate Co(N03)2.6H20 so as to obtain a final cobalt oxide Co0 content of
2.9% by weight. After dry impregnation, the extrudates were dried overnight
at 80C. The CoNb/alumina catalyst obtained contained 12.7% by weight of
Nbz05 and 2.8% by weight of CoO.   19 December 2002 io 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(N03)4.xHz0. After dry impregnation, the extrudates
were dried overnight at 80C and calcined at 350C for 2 hours in dry air.
The Ce/alumina catalyst obtained had a final Ce02 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(N03)~.6Hz0 solution. After ageing at room temperature in a
water-saturated atmosphere, the impregnated extrudates were dried overnight
at 80C then calcined at 350C for 2 hours in dry air. The final cerium oxide
content was 14.5% by weight. The final cobalt oxide Co0 content was 2.0% by
weight. 



EXAMPLE 6 Catalyst sulphurisation S1 (in accordance with the invention) 50
g of freshly calcined catalyst was introduced into an autoclave and a
quantity of powdered elemental sulphur (sublimed sulphur firom AUROS, ref.
201246) corresponding to 120% of the theoretical stoichiometry of the
reaction was added along with the quantity of powdered carbon (NORIT
carbon, 211, 660 mz/g from AUROS, ref. 4040250) corresponding to l10% of
the theoretical stoichiometry based on the formation of CoS, NbS2, and
CeZS4 from CoO, Nbz05, and CeOz respectively depending on the type of
catalyst of Examples 2 to 5. The autoclave was then sealed and heated to
400C 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. The quantities of elemental sulphur and powdered carbon used for
sulphurisation S 1 of 50 g of each catalyst of Examples 2 to 5 are shown in
Table 1. The quantities of fixed sulphur and the   19 December 2002 a
quantities of residual carbon on the sulphurised catalysts are also shown
in Table 1. This table shows that sulphurisation method S 1 can produce a
highly satisfactory degree of sulphurisation of the group VB metal,
niobium, and of the lanthanide group metal, cerium, when these are
supported on alumina. TABLE 1 CatalystQuantity of sulphur (g/50 g
cat)Quantity of carbon ~ (g/50 g cat) ~~S content after ' C content after
sulphurisation sulphurisation (wt %) ~ cwt %)Degree of sulphurisation
(%)Nb3.78. 0.98 ~5.901.7100CoN_b_____~ 4.39~ 1.196.651.398 Ce _ _ ___
1.14__ _ 0.2 ' 1.76 0.1_ 95 



CoCe 1.63 0.37 2.47 0.3_ 94 EXAMPLE 7 Catalyst sulphurisation S2 (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 HZS 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 of 400C for 10 hours. This sulphurisation, S2,
is routinely used in the laboratory and still sometimes used industrially.
The quantities of fixed sulphur and residual carbon on the catalysts from
Examples 2 to 5 sulphurised using this second method S2 are shown in Table
2. This table shows that sulphurisation method S2 could only produce low
degrees of sulphurisation for catalysts containing the group VB metal,
niobium, or the lanthanide group metal, cerium. This can be attributed to
the fact that the metals are supported on alumina and interact strongly
therewith.   19 December 2002 CatalystS content aftersulphurisation ___(Wt
%) _ _ ___ .___ _0.85 -__ - _CoN_b____ __1.06Ce _ _ _ _ ~_____ 0.2CoCe0.7
12 TABLE 2 C content after ~Degree ofsulphurisationsulphurisation("~'t
%)________ ~%) _ _ _ _<0.05_______ __ 14 <0_.05_ _ _ _ _ __ _ _ 16 _c_0.05_
-__ ___ _10 _ _ 



_<0.0526 EXAMPLE 8 Catalyst sulphurisation S3 (in accordance with the
invention) 50 g of freshly calcined catalysr was impregnated with 23 ml of
a suspension of elemental sulphur in toluene, said solution containing a
quantity of elemental sulphur (sublimed sulphur from AUROS, ref. 2012546)
corresponding to 120% of the theoretical stoichiometry of the reaction and
a quantity of powdered carbon (NORIT carbon, 211, 660 m2/g from AUROS, ref.
4040250) corresponding to 110% of the theoretical stoichiometry based on
the formation of CoS, NbS2 and Ce,S4 from CoO, Nb~05 and CeO, respectively
depending on the type of catalyst from Examples 2 to 5. The autoclave was
then sealed and heated to 400C 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 S3. The quantities of
elemental sulphur and powdered carbon used for sulphurisation S3 of 50 g of
each catalyst of Examples 2 to 5 are shown in Table 3. The quantities of
fixed sulphur and the quantities of residual carbon on the sulphurised
catalysts are also shown in Table 3. This table shows that sulphurisation
method S3 can produce a highly satisfactory degree of sulphurisation of the
group VB metal, niobium, and a medium degree of sulphurisation for the
catalyst of example 5 containing lanthanide group metal, cerium. It should
also be noted that the use of an aromatic solvent, toluene, led to a higher
quantity of carbon in the sulphurised catalysts.   19 December 2002 13
'TABLE 3 Catalyst ~Quantity of ; sulphur i ~ (g/50 g cat) 'Quantity of ~
carbon ~ (g/50 g cat)S content after sulphurisation , (wt %)C content after
sulphurisation (wt %)Degree of sulphurisation (/.o)_ _ ~ Nbi 3.78 '0.98
I5.93.7 '100_ 



CoNb4.391.42~ 6.753.5100Ce J1.14 !0.2! 1.24.265CoCe! 1.63 i0.661.9 ~3.372
EXAMPLE 9 Catalyst gas oil HDS test The catalysts of Examples 2 to 5,
sulphurised using the three methods S 1, S2 and S3 ofExamples 6, 7 and 8,
were compared in agas oil hydrodesulphurisation test.The principal
characteristics of the gas oil are shown in the following table:Density at
15C0.8S6Refractive index at1.456420CViscosity at 50C3.72 cStSulphur1.57% by
weightSimulated distillationIP153C5%222C50%31SC95%415CEP448C The gas oil
HDS test was carried out under the following operating conditions: Total
pressure Catalyst volume Temperature Hydrogen flow rate Feed flow rate 3
MPa 40 cm3 340C 201/h 80 cm3/h   19 December 2002 14 For these tests, the
catalysts which had been sulphurised using methods S 1, S2 and S3 were
charged into the catalytic reactor then wetted by the feed at a temperature
of 1 ~0C. The temperature of the unit was then raised to 340C. A reference
test was carried out for each catalyst by charging the catalyst 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
(DNLDS) had been added, under the test conditions shown above, except that
the temperature was 350C, said temperature being maintained for 10 hours.
After this step, the temperature was reduced to the test temperature) 340C,
and pure feed was injected. This sulphurisation method was termed S0. The
catalytic performances of the three catalysts are shown in Tables 4 and 5
below. They are expressed as the activity) with an order of 1.~. The
relationship connecting activity and conversion (%HDS) is as follows:
Activity = [100/(100-%HDS)]  5 - 1 To compare the activities of Nb
catalysts, in Table 4, the activity of the monometallic Nb/alumina catalyst
sulphurised by method SO was assumed to be equal to 1. TABLE 4 Activity of
Nb/alumina catalysts for gas oil hydrodesulphurisation Relative activi of
catal stSul hurisationNb; CoNb !SO ~1j 1.5 iS 13.25~ gS2~ 1.05i 1.5i S3j
2.72~ 7.2 



To compare the activities of the Ce catalysts, in Table 5) the activity of
the monometallic Celalumina catalyst sulphurised by the SO method was
assumed to be equal to 1. TABLE 5 Activity of Ce/alumina catalysts for gas
oil hydrodesulphurisation   19 December 2002 l5 Relative catalyst activity
~nlnhuricatinn I C'P , C'nrP SO I1 I1.3 IS 1 I2.25 ~4.15S2 I0.95 '1.05 iS3
,1.93 ~2.86 It can be seen &~om Tables 4 and 5 that the activity of the
catalysts sulphurised by a mixture of powdered elemental sulphur and
powdered carbon, S 1, was better than the catalysts sulphurised by the
mixture of gas oil and DMDS (SO) or sulphurised by H2S in the gas phase
(S2). The catalysts sulphurised by method S3, i.e., with the suspension of
elemental sulphur in toluene, also performed better than SO or S2. This
effect could be due to a better dispersion of the sulphide phase formed
because of the presence from the start of sulphurisation of the carbon
powder which acts as a mild reducing agent compared with the hydrogen
usually used, as in sulphurisation methods SO and S2. 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 VIII element. The sulphurisation method of the invention can thus
also produce multimetallic sulphide phases supported on alumina with
improved catalytic properties.   19 December 2002 16 CLAIMS 1. A process
for sulphurising supported catalysts containing at (east one element
selected from group Q1B, including the lanthanides and actinides, group
IVB, and group VB, said process being characterized m that said catalyst is
sulphurised by a mixture containing at least one source of elemental
sulphur and at least one source of carbon in an autogenous or inert
atmosphere. 



2. A process according to claim l, in which the sulphur source is elemental
sulphur in the form of flowers of sulphur, sulphur in suspension in an
aqueous medium or sulphur in suspension in an organic medium. 3. A process
according to claim 1 or claim 2, in which the carbon source is a solid
carbon such as graphite, amorphous carbon, carbon black, carbon obtained by
partial combustion or decomposition of vegetable compounds or animal
compounds or of hydrocarbons with a hydrogen/carbon atomic ratio of less
than 2. 4. A process according to any one of claims 1 to 3, in which the
catalyst also comprises at least one metal selected from metals from group
VIB and group V III. S. ,l~ ~rfices$ 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
Gom group VIIA.   19 December 2002 17 8. A process according to any one of
claims 1 to 7, characterized rn that the following steps are carried out:
a) a reaction mixture is formed in one or more steps, which mixture
comprises a powder or mixture of powders containing at least one element
selected from group IHB, group IVB, and group VB, and containing at least
one porous matrix, and at least one source of elemental sulphur, at least
one source of carbon; b) the reaction mixture obtained after step a) is
maintained at a heating temperature of more than 40C at a pressure of over
0.01 MPa in a reactor. 9. A process according to any one claims I to 8, in
which the reaction mixture is sulphurised at a temperature in the range 60C
to 700C under autogenous pressure. 10. A process according to any one of
claims I to 9, in which the reaction zone is a sealed vessel with an
autogenous pressure of the gases produced by the reduction and sulphurising
reactions. 11. A process according to any one of claims 1 to 10, in which
the reaction zone is a closed vessel, charged under an inert gas
atmosphere. 12. A process according to any one of claims 1 to 1 l, in which
the autogenous pressure is produced by generation o f reaction products
such as CO, COZ or H20. 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 claims 1 to 13, in which the matrix is pre impregnated
in one or more steps with the salt of a transition metal or rare earth
metal, and in which an intermediate drying step is carried out on the   19
December 2002 18 catalyst at a temperature in the range 60C to 250C between
each impregnation step. 15. Sulphide compounds obtained using the process
of any one of claims 1 to 14. 16. Use of sulphide compounds according to
claim I S or obtained using the process described in any one of claims l to
14 as catalysts in a reactor for refining or hydroconversion of
hydrocarbon-containing feeds. i7. A process according to claim 8, wherein
the reaction mixture in step a) further comprises at least one group VIII
element. 18. A process according to claim 8, wherein the reaction nuxture
in step a) further comprises at least one group VIB element. 19. A process
according to claim 8, wherein the at least one porous matrix in step a) is
a zeolitic or non-zeolitic molecular sieve. 20. A process according to
claim 8, wherein the reaction mixture in step a) further comprises at least
one source of an element selected from the group formed by P, B and Si. 21.
A process according to claim 8, wherein the reaction mixture in step a)
further comprises at least one source of anions from group VIIA. 22. A
process according to claim 8, wherein the reaction mixture in step a)
further comprises water. 23. A process according to claim 14, wherein the
matrix is pre-impregnated in one or more steps with a salt containing the
element selected from P, B, and Si or an anion from group VIIA.
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