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A HYDROCARBON MOLECULE Catalysts for the hydroconversion of hydrocarbons
and particularly for the hydra-treatment of petroleum cuts generally
contain at least one element of group VIII or group VI of the periodic
classification or a combination of several elements from these same groups,
deposited on an amorphous oxide support, for example zeolithic such as for
example the designated solids Coi~tolAlZO3 NiMo/Al2O2 Or NiW/AhO; To enable
the catalysts to be active for different hydrotreatment reactions, i.e.
hydrodesulfuration, hydrodenitragenization, demetallation or demetahizatian
and certain types of hydrogenation, it is desirable to carry out a
suffocation of the metals with the aim of creating an active phase of the
mixed sulfur type. This pre-conditioning stake must be carried out with the
Greatest care as it conditions the future activity of the product in its ~
subsequent use. It can be carried out according to two different methods
The conventional . technique, called in-situ suffocation, consists of
carrying out this pretreatment after loading the catalyst into the
hydrocarbons conversion reactor. The other method of activating this type
of catalyst is to carry out an ex-situ suffocation, i.e. outside the
hydrotreatment reactor as described in various patents of the Applicant,
for example USP4719195, USP S l39983, USP 5397756, EP-A 785022. The object
of the present invention is to carry out an ex-situ presulfuration of the
catalyst for the hydroconversion of hydrocarbons in the presence of
hydrogen and at least one suffocated compound which can be suffocated
hydrogen or any other compound containing sulfur. The invention is
characterized in that, with the aim of improving the suffocation or
presulfuration, the catalyst is brought into contact with at least one
hydrocarbon compound. This hydrocarbon compound is added either preferably
at a stage before the presulfuration stage, or also before and during the
said presulfuration stage. Thus, the catalyst is preferably brought into
contact with the hydrocarbon compound during a state before the
presulfuration stage In this case, the hydrocarbon compound can be
deposited using any method, for example using the method of dry
impregnation of the catalyst by the hydrocarbon compound. This impregnation
takes place cold, i.e at normal temperature It will , most often be enough
to introduce the hydrocarbon compound into the porosity of the catalyst at
least superficially It is not necessary to go "to pore volume" Thus, the
pore volume of the i~diuuu~iouunAi   2 April 2003 2 



catalyst is filled completely or at least in part. Preferably, during this
treatment, 10 to 1D0,' of the total pore volume of the catalyst is
impregnated for example) and more particularly 30 to 100%, by the said
hydrocarbon compound. The said hydrocarbon compound is chosen from the
group constituted by the liquid hydrocarbons, but more particularly the
compounds containing oxygen) and particularly alcohols, acids, ketones,
aldehydes and other compounds containing oxygen Vegetable oils, nitrogenous
compounds, sulfurated compounds, polysulphides (in particular organic), and
more particularly also oil bases or base lobe oil, for example 150 Neutral
(150 N) type, diesel oils and possibly white spirits can also be used. The
latter have already been used in earlier catalyst presulfuration
procedures, but they were used as vector solvents of sulfurated compounds
with which the catalysts (in particular organic polysulfurs) were
presulfurated, whereas here the catalyst is firstly impregnated in its
porosity with these white spirits. The sulfuration phase can be carried out
at atmospheric pressure in a rotary system heated to between approx. 200
and 500C. In the case of a gaseous hydrogen/sulfurated hydrogen mixture,
the partial sulfurated hydrogen pressures can vary within the range of 0.05
to 0.7. The introduction of the reagents can be carried out at the point of
injection of the initial solid or at the point of ejection of the final
solid, the sulfuration is thus respectively called co-current sulfuration
or counter current sulfuration. f A possible explanation of the benefit
brought about by sulfuration in the presence of a carbon compound consists
of a thermal effect. The reactions transforming these oxide phases into
sulfur phases are very exothermic. If this production of heat is poorly
controlled, it can lead to significant heatings of the catalyst bed which,
apart from the obvious problems of the safety of the process, can lead to
the formation of poorly dispersed sulfur phases. This fritt of the active
phase would lead to mediocre catalytic properties. One of the means of.
improving the control of the temperature at the time of sulfuration
consists of impregnating the oxide catalyst with a hydrocarbon compound
preferably before the sulfuration stage proper. This addition probably acts
as a heat store during the exothermic sulfuration stage and permits an
appreciable diminution of   2 April 2003 3 the increase in temperature, in
particular in the core of the particle. The choice of this hydrocarbon
compound will be made from the wide range of organic compounds containing
or not containing a functional group. Another possible explanation of the
benefit brought about by this invention can be the following: the mechanism
of the sulfuration of an oxide phase like the mixture of Mo03/Co0 or NO
oxides supported on alumina involves a complete recomposition and a
migration of species to the surface of the support. The structures of the
initial and final phases are fully described in the literature. The oxide
phase is comprised of well dispersed species at the surface of the alumina
such as polymolybdates or tungstates associated with cobalt or nickel
oxides. The active phase is structurally very different from this oxide
phase. It is in the form of polygonal sheets of molybdenum or tungsten
sulfur, generally stacked in a small number from 1 to S for conventional
preparations) with cobalt or nickel atoms, so-called promoters, being
situated on the periphery of these sheets. It is assumed that the catalytic
activity is a function of the fine structure of this mixed phase and more
precisely of the location of these border atoms) be this in an edge or
comer position of these often hexagonal sheets. It is possible to imagine
that the necessary migration of species can be influenced by the presence
or not of hydrocarbon species on the surface of the solid, 'thus slightly
modifying the structure of the mixed phase. Another hypothesis which can be
proposed is that the carbon itself can be part of the active phase and thus
directly modify the catalytic properties. This role of the carbon would
obviously be different from that, better mown, f of depositing coke during
the product utilization cycle, provoking the progressive reduction in
catalyst performance values. EXAMPLES: Example 1 (comparative): here,
before or during presulfuration, the catalyst is not brought into contact
with a hydrocarbon compound. An oxide catalyst containing 18 9% of Mo03 and
4 2% of Co0 and an alumina support is introduced into a rotary oven
supplied with a gaseous sulfur-reducing mixture of hydrogen and   2 April
2003 



hydrogen sulphide at respective partial pressures of 0.8 and 0.2 bar, the
gas ,and the _ solid circulating in counter current. The sulfuration of the
solid is obtained by progressively increasing the temperature during the
displacement of the solid inside the rotary tube, up to a maximum
temperature of 330C, the residence time inside the oven being approx. 4
hours. After cooling of the solid under reaction atmosphere and purging
under nitrogen, this is brought into contact with nitrogen-diluted air so
that its temperature remains below 45C. This sulfurated catalyst can then
be handled under air and re-characterized in terms of its sulfur and carbon
content (LECO brand apparatus). The level of sulfuration is defined as
being the relationship between the measured sulfur content, expressed on a
dry basis after correcting the ignition loss at 500C, and the theoretical
content corresponding to the MoS2 and Co9Sa sulfur phases, i.e. 10.02%
sulfur. Its catalytic evaluation in hydrodesulfuration of a petroleum cut
is also carried out. The catalyst test unit is supplied by a synthetic
charge with a density of 0.902 and a sulfur content of 1.70% by weight,
obtained by mixing equal amounts of LCO (gas oil from catalytic cracking)
and directdistillation gas oil. The hydrogen pressure is 3 MPa (30 bar) and
the hourly volume rate VvH lh-t, the temperature 330C. The liquid effluents
are collected during a period of 40 hours in stabilized conditions and
their sulfur content measured by X-ray fluorescence. The activity of order
1.5 is then calculated and compared to that obtained during a reference
test. This is carried out on the oxide catalyst under the same conditions
except that the start-up period includes a sulfuration stage in the
presence of the direct-distillation gas oil charge to which 7% by weight o
dimethyl 'f disulphide has been added. The results are as follows:   2
April 2003 5 TreatmentSulfurationLevel ofLevei ofLevel
ofHDSRelativeoperatingsulfurationsulfurationHDSactivityactivityconditionbef
ore test %after test /.conversion%%E:ampleEx situtgas
phaseT=330C95.299.697.004.28l02H2S-Fi2In situliquid
phaseDIvIDS-H2T=330CI00.896.904 20100 Example 2 according to the invention
The same CoMo/A12O3 catalyst is impregnated at normal temperature by a gas
oil (diesel oil) of direct distillation hydrocarbon cut type having initial
and final boiling points 250C and 350C respectively, and a density of
0.837. The impregnated quantity is 39.0% by wt relative to the oxide
weight, which corresponds to 90% of the available pore volume. After
impregnation, the solid is treated in the rotary oven under the same
conditions as in example I, i.e. 330C, 4 hours and H2/Fi2S mixture, then
cooling under reaction atmosphere, purging under nitrogen and oxidizing
passivation. The level of sulfuration of this catalyst thus obtained is
98.4% and the percentage of residual carbon expressed relative to the oxide
base is 3.9% by wt. The difference between the quantity of impregnated
carbon and the quantity of residual carbon represents the quantity of
hydrocarbons evaporated during the sulfuration phase. The test is carried
out as described in example 1, the resulting activity for this type of
preparation is improved as indicated below' 



2 April 2003 G TrcatmontSulfurationLevel ofLevel ofLevel of
HDS~SRelativeoperatingsulfurationsulfurationconversion
/.activityactivityconditionbefore test /.after testExamplE:c
situT=330C98.499.697.274.54l08r2gas oilH2S-H2~ Example 3 This example is
analogous to example no. 2 except that the hydrocarbon source is a 150
Neutral type base mineral oil, with a mass by volume of 0.89 g/cm3 and a
viscosity of 119 mm2/s and the quantity of oil impregnated on the oxide
base is 12.0% wt which corresponds to ca. 90% of the available pore volume.
The analyses carried out on this catalyst show that on completion of this
treatment, the solid is perfectly sulfurated and that the quantity of
residual carbon is 5.2% by wt relative to the oxide base. The level of
hydrodesulfuration activity is again slightly improved compared with the
references in example 1. TreatmentSulfurationLevel ofLevel ofLevel of
HDSHDSRelativeoperatingsulfurationsulfuratioaconversion
%activity-activityconditionbefore test %after test %'ExampleE:c
situT=330C101.4l02.097.l84.451063gas oilL-12S-H2 Example 4~ The same
CoMo/A1203 catalyst is impregnated at normal temperature by a white spirit
type hydrocarbon cut having initial and final boiling points of l80C and
220C respectively, and a density of 0.70 The impregnated quantity is 8 1%
by wt relative to the oxide weight, which   2 April 2003 



7 corresponds to 20% of the available pore volume. After impregnation, the
solid is treated .in the rotary oven under the same conditions as in
example 1, that is to say 330C, 4 hours and H''/H2S mixture, then cooling
under reaction atmosphere, purging under nitrogen and oxidizing
passivation. The level of suffocation of this catalyst thus obtained is
95.6% and the percentage of residual carbon expressed relative to the oxide
base is 0.6% by wt. The difference between the quantity of hydrocarbons
evaporated during the suffocation phase. The test is carried out as
described in example 1, the resulting activity for this type of preparation
is indicated below: TreatmentSuffocationLevel ofLcvel ofLevel
ofFIDSRelativeoperattngsuffocationsuffocationFIRSactivityactivityconditionb
efore tat /.after testconversion/./s/sExampleEx situ.igas
oilT=330C95.6l00.197.094.36104H2S-H2 f   ' k 2 April 2003 8 CLAIMS 1. ~~
Process for the ex-situ presulfuration of a catalyst for the
hydroconversion of hydrocarbons in the presence of hydrogen and of at least
one sulfurated compound characterized in that the catalyst is also brought
into contact with at least one hydrocarbon compound before the .
presulfuration treatment . 2 , Process according to claim 1 in which the
contact between the catalyst and said hydrocarbon compound is carried out
before and during the presulfuration treatment. 3 . Process according to
one of claims 1 to a in which the sulfurated compound is sulfurized
hydrogen.  Process according to claim 3 in which at least part of the pore
volume of the catalyst is filled by impregnation with the said hydrocarbon
compound. 5 . Process according to claim 4 in which 10 to l00% of the said
pore volume is filled. 



6 . Process according to claim 4 in which 30 to 100% of the said pore
volume is filled. Process according to one of claims 1 to 6 in which the
hydrocarbon compound is chosen  from the group constituted by the liquid
hydrocarbons) oil bases, diesel oils) white spirits) vegetable oils)
nitrogenous and .sulfured .compounds, polysulphides and the compounds
containing oxygen chosen from the group constituted by alcohols, acids,
ketones and aldehydes. g , Catalyst treated according to one of claims 1 to
7 .   2 April 2003 8a 9. A process according to one of the preceding claims
for the ex-situ pre-sulphurization treatment of a catalyst selected from
the group consisting of CoMo/A12O3, NiMo/A12O3, and NiW/A1zO3, comprising:
-impregnating said catalyst at ambient temperature with a material
consisting of a liquid hydrocarbon selected from the group consisting of an
oil-base, a diesel oil and white spirits; and -contacting the hydrocarbon
impregnated catalyst, at a temperature of 200-500C directly with a gaseous
mixture of hydrogen and hydrogen sulphide for a sufficient time to
presulphurize the catalyst, and wherein the step of impregnating is
conducted entirely before the contacting step. 10. A process according to
one of the preceding claims for the ex-situ pre-sulphurization treatment of
a catalyst selected from the group consisting of CoMo/A12O3, NiMo/A12O3,
and NiW/A1z03, comprising a step of contacting and impregnating said
catalyst at ambient temperature with a material consisting of a liquid
hydrocarbon selected from the group consisting of an oil-base, a diesel oil
and white spirits, and thereafter a step of contacting the hydrocarbon
impregnated catalyst, at a temperature of 200-500C, directly with a gaseous
mixture of hydrogen and hydrogen sulphide for a sufficient time to
presulphurize the catalyst. 11. A process according to one of claims i-8
for ex-situ presulphurization treatment of a catalyst selected from the
group consisting of CoMo/AIz03, NiMo/A1203, and NiW/AI203, comprising:
-contacting and impregnating said catalyst at substantially ambient
temperature with a liquid hydrocarbon, and thereafter -contacting the
hydrocarbon impregnated catalyst, at a temperature of 200-500C, with a
gaseous mixture of hydrogen and hydrogen sulphide for a sufficient time to
presulphurize the catalyst, said liquid hydrocarbon optionally containing
sulphurizing agents to an extent wherein not more than 60% of the total
pre-sulphurization is accounted for by said sulphurizing agents, with the
remaining pre-sulphurization being accounted for by contacting the
hydrocarbon impregnated catalyst with hydrogen sulphide. 12. A process of
hydrodesulphurization comprising catalytically hydrodesulphurizing a
sulphur-containing hydrocarbon feedstock in a reactor containing a
presulphurized catalyst prepared according to claim 11 under
hydrodesulphurizing conditions without any further sulphurization of said
catalyst. .A,{.A{.A`.A`Y.Ahl .A4l.A&Y.Ah.A(Y 
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