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The present invention relates to hydrotreating hydrocalr goﬁ geegstocks and
nore particularly to a process for the sul phurization of catalysts for use

for this purpose. hydrocar bon
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or ganosul phur conpounds to hydr ogen sul phide in the presence of hydrogen,
whi ch operation is known as hydrodesulphxﬂnzatlon (HDS), and for
converting organonitrogen conpounds to & nia in an operation which is
known as hydrodenltrogenatlon (HDN) . These catal ysts are general ly
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alumina, symbolized by the abbreviation: Co-Mo/alumina).

However, these catalysts are active in hydrotreating operations only in the form
of metal sulphides. Therefore, before being used, they have to be sulphurized.

As regards the éctivation of hydrotreating catalysts, the sulphurization of these
catalysts is an important stage in obtaining their maximum performance with regard to
HDS and HDN. As indicated by the authors of Hydrotreating Catalysis (Catalysis, Vol.
11, 1996, p. 25, edited by J.R. Anderson and M. Boudart), practical experience has
shown that the sulphurization procedure can have a significant influence on the activity
and stability of the catalyst, and much effort has been devoted to improving the
sulphurization procedures.

The most direct method for the sulphurization of a catalyst consists of treating
the latter with hydrogen sulphide mixed with hydrogen. This method, which has formed
the subject-matter of many patents (for example, US patent specifications US 3,016,347,
US 3,140,994, US 3,732,155, US 4,098,682, US 4,132,632, US 4,172,027,

US 4,176,087 and US 4,334,982, United Kingdom patent specification GB 1,309,457



-2- and French patent specification FR 2,476,118), is generally only used
i-n the | aboratory as the use of hydrogen sul phide has ngj or di sadvant ages
which do not allow it to be enployed on every industrial site.

I ndustrial procedures for the sul phurization of hydrotreating catal ysts are
generally carried out under hydrogen pressure with liquid feedstocks

al ready conprising sul phur conpounds as-2the sul phurizing agents. The

met hod chiefly used in the past by refiners consisted of sul phurizing the
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(Gl and Gas Journal, Dec. 20, 1982, pp 69-74) has reviewed these
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in hydrotreating t These vari . techni ques for _.the sul phurization
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specification US 3,140,994 was the first to describe the use of .compounds of different

natures which are liquid at ambient temperature, namely carbon disulphide, thiophene,
mercaptans, dialkyl disulphides and diaryl disulphides. Organic sulphides, in particular
dimethyl sulphide, have also been used. Dimethyl disulphide (DMDS) has been more
particularly recommended for the sulphurization of the catalysts and an effective method
for sulphurization with dimethy! disulphide is disclosed in European patent EP 064,429.
H. Hallie (Oil and Gas Journal, Dec. 20, 1982, pp 69-74) has reviewed these
procedures for sulphurization under hydrogen which are carried out directly in
hydrotreating reactors. These various techniques for the sulphurization of catalysts,
known as "in situ" techniques, have been compared and studies have shown that
sulphurization with a liquid feedstock to which has been added a sulphurizing agent
which has the property of decomposing at low temperature (spiked feedstock) is the best

sulphurization technique. The technique without an additional sulphurizing agent



-3- ° (nonspi ked feedstock) gives a | ess active sul phurized catal yst.
Preferably, the sulphurizing agent added to the feedstock is dinethyl

di sul phi de. Organi ¢ pol ysul phi des have al so been described as

sul phuri zing agents for the sul phurization of hydrotreating catal ysts. US
patent US 4,725,569 discloses a nethod for the use of organic pol ysul phi des
of RS[err]R type (wherein Rand R are tBe sane or different and x is
greater than or equal to 3) which consists of inpregnating the catalyst at
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use organic polysui phi or as sul phur=conpri si ng products.
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pol ysul phi degataigstgh as. tert nonyl pol ysul phi des (TPS 37 or TNPS, sold by

Elf Atochem, in a hydrocarbon of the white spirit type. This prelimnary
stage of . More recently, new techniques for the sulphurization of hydrotreating catalysts

comprising two stages have been developed. In a first stagc,..known as an "ex.situ".stage,
the catalyst is preactivated in the absence of hydrogen outside the refinery after having
been impregnated with a sulphurizing agent. The complete sulphurization of the catalyst
is carried out in the hydrotreating reactor in the presence of hydrogen. The "ex situ"
presulphurization avoids the need for injecting a sulphurizing agent during the
sulphurization of the catalyst under hydrogen. The "ex situ" techniques developed at
present use organic polysulphides or sulphur as sulphur-comprising products.

An industrial technique for the presulphurization of catalysts under “ex situ"
conditions, based on the use of organic polysulphides of the RS,R” type (wherein R and
R’ are the same or different and x > 3), is described in European patent EP 130,850. This
process consists of impregnating the catalyst, in oxide form, with a solution of organic
polysulphides, such as tert-nonyl polysulphides (TPS 37 or TNPS, sold by Elf

Atochem), in a hydrocarbon of the white spirit type. This preliminary stage of



-4- “incorporation of a sul phur conpound of a specific nature in the

catal yst is supplenented by a heat treatnent of the catalyst in the
absence of hydrogen at tenperatures not exceeding 150[err]C This operation
has the effect of renoving the organic solvent and of ensuring the
attachnment of the sul phur to the catal yst by neans of the organic

pol ysul phides. At this presul phurization_gtage, the catalyst is stable in
air and can be handl ed without specific precautions. It is supplied in this
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sul phur in sudgplddsi on in an oil (US patent US 4,943,547) has presented such

probl enms of industrial application that it has been necessary to develop a
new process for sHshoierisppysulphidecempemds, Wﬁhd&ﬁerewﬁw%tpges,d?avaﬁsa@pﬁg the

catal yst | Nt Qescribed for the presulphurization of hydrotreating catalysts under "ex situ" conditions.

The products recommended in French patent FR 2,627,104 and European patent

EP 329,499 have the general formula R’~(S,-R-5,-R-§,)-R’ and are obtained from
olefins and sulphur chloride by a series of successive stages which involve reaction with
an organic monohalide, followed by reaction with an alkaline polyéulphide. In Eﬁropean
patent EP 338,897, the products described are synthesized from olefins and sulphur
chloride with an addltlonal reaction with an alkaline mercaptide or an alkaline
polysulphide mercaptate.

The development of a technique for the "ex situ" presulphurization of the
catalysts using sulphur in suspension in an oil (US patent US 4,943,547) has presented
such problems of industrial application that it has been necessary to develop a new
process for sulphurization with sulphur which consists of bringing the catalyst into
contact with sulphur and an olefin of high boiling point. The catalyst, thus impregnated,
is subsequently heat-treated at a temperature of greater than 150°C and then the
sulphurization of the catalyst is brought to completion under hydrogen at temperatures of
greater than 200°C.

Very recently, in French patent FR 2,758,478, it has been shown that the joint
use of, for example, a tertiary mercaptan and another sulphurization agent, such as

dimethyl disulphide, makes it possible to obtain hydrotreating catalysts which are more



contact with sul phur and an olefin of high boiling point. The catal yst,
thus i npregnated, is subsequently heat-treated at a tenperature of greater
than 150[err] C and then the sul phurization of the catalyst is brought to
conpl eti on under hydrogen at tenperatures of greater than 200[err]C.

Very recently, in French patent FR 2,758,478, it has been shown that the
joint use of, for exanple, a tertiary ner&aptan and another sul phurization
agent, such as dinmethyl disul phide, nakes it possible to obtain

hydr ot r eat i ngelegtvatlystardunilehydrodesmrharization of hydrocarbon feedstocks than catalysts
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has now been found, surprisingly, that the joint use of a sul phurization

agent and afredsoeks. of orthophthalic acid allows catalysts to be obtained
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present invention there Is provided a process for the sul phurization of a
met al hydr ot withtrégagd edtydrodesulplvirizitiqmrof hgdwcarbopfeedstocks thaatthaeptdings cat al yst
wi th a sul phurization agent, wherein an ortnopntnalic aciu ester is added
to the sul pﬂﬁ?l’f‘i'&?‘?lﬁ?‘ﬁa‘éﬁ?f‘?@ ofan O“h"ﬁ‘ﬂi‘?il"ﬁ?‘éseétﬁ’f- i nvention applies both to
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conditions and to ose®carried’out under "ex Situ con
the sulphurization of a metal hydrotreating catalyst which process comprises treating the

catalyst with a sulphurization agent, wherein an orinopninalic ucia csier is added to the
sulphurization agent.

The present invention applies both to techniques for the sulphurization of the
catalysts under “in situ" conditions and to those carried out under "ex situ" conditions.

In "in situ" sulphurizations, the sulphur compounds may be introduced during:the
treatment of the catalysts in the presence of hydrogen for the cbnversion of metal oxides
to metal sulphides. According to the present invention, the orthophthalic acid ester may
be introduced at the same time as the sulphur compounds which are generally used to
generate, in the presence of hydrogen, hydrogen sulphide which ensures the conversion
of the metal oxides to metal sulphides.

In "ex situ” presulphurizations, the sulphur compounds may be incorporated in
the catalysts before converting the metal oxides to metal sulphides. According to the
present invention, the orthophthalic acid ester can be incorporated as a mixture with the
sulphur compound.

The orthophthalic acid esters used according to the present invention suitably

have the general formula



In "in situ" sul phurizations, the sul phur conpounds may be introduced
duringthe treatnent of the catalysts in the presence of hydrogen for the
conversion of netal oxides to metal sul phides. According to the present

i nvention, the orthophthalic acid ester may be introduced at the sane tine
as the sul phur conpounds which are generally used to generate, in the
presence of hydrogen, hydrogen sul phi de which ensures the conversion of
the netal oxides to nmetal sul phides. In "ex situ"

presul phuri zati ons, the sul phur conpoundsQray be incorporated in the

catal ysts before converting the netal oxides to nmetal sul phides. According

to the present invention, the orthopfitha ir,\@gi ester can be incorporated

as a mxture with the sul phur conpg 1@ he orthophthalic acid

esters used according to the prese r(l:tign Rszuitably have t he general
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formul a i
[err] [err] I n which each of
Rlerr] and Rlerr], which may be the sanme or different, represents an al kyl
(l'i near or branched), cycloal kyl, aryl, alkylaryl or arylal kyl radical

whi ch conprises up to 18 carbon atons and whi ch nay be unsubstituted or

substituted By afg &Eh 5P Snd R?, which may be the same or different, represents an alkyl
(linear or branched), cycloalkyl, atyl, alkylaryl or arylalkyl radical which comprises up
to 18 carbon atoms and which may be unsubstituted or substituted by one or more
heteroatoms.

Preferably the orthophthalic acid esters according to the invention are those in
which R' and R? are the same and each represents an alkyl radical comprising from 1 to
8 carbon atoms. More preferabl)!, the orthophthalic acid esters are dimethyl
orthophthalate, diethyl orthophthalate or bis(2-ethylhexyl) orthophthalate, due to their
industrial accessibility and their moderate cost. ' .

Sulphurization agents suitable for use according to the present invention include
sulphurization agents known to a person skilled in the art, suc,ﬁ as the feedstock to be -
hydrodesulphurized its;elf, carbon disulphide, organic sulphides, disulphides or
polysulphides, such as di(tert-nonyl) polysulphides and di(tert-butyl) polysulphides,
thiophene compounds or sulphur-comprising olefins obtained by heating olefins with
sulphur. In one embodiment the sulphurization agent is dimethyl disulphide (DMDS).

The proportion of orthophthalic acid ester which can be used as a mixture with
sulphur-comprising compounds of different natures is generally from 0.05% to 5% by
weight. Preferably the proportion used is from 0.1 to 0.5% (1000 to 5000 ppm).

The catalysts sulphurized may be based on metal oxide(s). Metal catalysts
suitable for sulphurization according to the present invention may be based on
molybdenum, tungsten, nickel and/or cobalt oxides which are deposited on a porous

inorganic support.



het er oat ons. Preferably the orthophthalic acid esters according to
the invention are those in which Rlerr] and Rlerr] are the sane and each
represents an al kyl radical conprising froml| to 8 carbon atons. Mre
preferably, the orthophthalic acid esters are di nmethyl orthophthal ate,

di et hyl orthophthal ate or bis(2-ethy|hexy%) ort hopht hal ate, due to their

i ndustrial accessibility and their noderate cost. Sulphurization

agents suitable fqr use accordi n? to.the present inyention . in
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alumna, a silica or a silicalalumna. According to a second
aspect the i nvent Ibafollogingiexamplesillystratei thenventioa withpat lonitiagtit. ng cat al yst
prepared by the process of the invention. The i nvention al so

provides a process for hydrotreating a hydrocarbon feedstock which process
conpri ses contact CgghphbfieaetaMaqlE r«smpﬁuﬁwtﬁh%t@eﬂnaﬁwadlslhxﬂms reating
catal yst prepared by the process of the rnvention. The invention Turther
provi des the use ®he stohasaanztabyst a pifottung of Cdirestrteps Wit 76inllwfdr ocar bon

f eedst ocks.

commercial hydrodesulphurization catalyst composed'of cobalt and molybdenuin oxides
supported on alumina..

Use was made,. as sulphurization feedstock, of a gas oii resufting from the
atmospheric distillation of crude oil (Gas Oil Straight Run; hereinafter GOSR) to which
2% by weight of dimethy! disulphide had been added.

The sulphurization was carried out under a prc;,ssure of 35 bar, an hourly space
volume (HSV) of 2 h™' and an Hy/hydrocarbon (HC) ratio of 250 SV/1 in the following
way:

- rise in temperature from 150°C to 220°C at the rate of 30°C/h under the
sulphurization feedstock;

- continuous monitoring of the content of H,S in the gases exiting from the
reactor;

- temperature stationary phase at 220°C maintained until 0.3% by volume of H,S
in the gases is obtained;

- rise in temperature to 350°C at the rate of 30°C/h;



The foll ow ng Exanples illustrate the invention without limting it.
Conparative EXAMPLE 1 (Sul phurization with dinethyl disulphide) The
fest was carried out on a pilot unit of Catatest type with 75 m of a
comer ci al hydrodesul phuri zati on catal yst conposed of cobalt and nol ybdenum
oxi des supported on al um na. Use was nmade, as sul phurization
feedstock, of a gas oil resulting fromthe atnospheric distillation of

crude oil (Gas O Straight Run; hereinafter GOSR) to which 2% by wei ght of

di met hyl di sul phid el « ¢ 2cno. The sul phurization was carried
out under a pr essusﬁeét%g‘%}s‘%g%a@ﬂqgﬁuﬁgﬁf (ilcépace volume (HSV) of 2 h[err]

and an H[ err]/ hydr aessiRoie 6ldGhurfAtidi0feadstRQndkivlicling Ve (d Ok kavfeagstyery |
- rise in tenperature from150[err]C to 220[err]C at the rate of 30[err]Ch
under the sul phurTheadtishy pEibedselpbiized catalyst wasegplupted Bith arieshfaedstpekplet t he

content of H2S in th ases exiti fromthe reactor. =, tenperature
stationary p?fﬁ’é@s‘é‘ﬁ Og‘b é’ﬁr"f%ltﬁﬁ fnﬁ‘%ﬁiﬂ’rﬁ’ea(ﬁm 1pe .Stgg/%tlﬂf} of il Byt ‘E@é@?] Sin
t he gases isaéa]ti)%pei ned; - rise in tenperature to 350[err]C at the
rate of 30[err h; - 8-

- stationary phasBhofhadtehigtigsf die 185 Gedsto¢dTGOSR) are collagddap dierfolléhiag

sul phuri zation feedstock and switching over to the test feedstock.

The activi tyT‘B?leﬂhe sul phuri zed catal yst was evaluated with a test
feedstock al so conposed of a gas oil rrlglgglii ng fromthe atnospheric
distillation of crude oil but w thout ive. The characteristics

of the test feedstock (GOSR) are collated in the follow ng

Type of feedstock GOSR
Relative density, 15°C glem? 0.8741
Nitrogen ppm 239
Sulphur % pds 1.1
ASTM D86
SP °C 2273
5% vol. ’ °C ) 274.5
10% vol. CeC 2920
30% vol. °C 315.5
50% vol. °C 332.0
70% vol. °C 343.0
90% vol. °C 367.0
95% vol. °C 373.0
FP °C 373.7

After the sulphurization stationary phase at 350°C, the test feedstock was
injected as replacement for the sulphurization feedstock and the temperature was brought

to 360°C, the other conditions (pressure, Hy/HC ratio and HSV) remaining identical.



Tabl'e 1:
f eedst ock
i5[err]C
ppm

1.1
227.3
274.5
30% vol .
[err]C
[err]C
[err]C
[err]C
[err]C

Table 1 Type of
GOSR Rel ati ve density,
g/ cnB 0.8741 Ni t rogen
239 Sul phur % pds
ASTM D86 SP [err]C
5% vol . 9.
10% vol . [err]C 292.0

0
After ag@?i_li@ation ]Lh%ger, ](1%18%17%(% Q,(&Pe catalyst %\;Qas/ol%gslu'red at 360°C and
expressed in égig%gforelative volume %g;ﬁ%%\ff\%fh regard to hydrodesulphurization

(RVA), this IBVB b@ing calculated in theRollowing way:
After the sul phurjzation stationary

phase at 350[ err] &fter ﬁ%é?htaég‘t’atlpéé’ﬂg‘t%nghlohj“’é@?@didé@w dhst actiiip genstant t he
| ph t f eed C, th
2ot ) P B S, BT O

feedstock. The RV A is the ratio of this activity constant to that of the reference test
(catalyst sulphurized with DMDS), expressed as a percentage, i.e. 100 x k/k. Thus, the
RVA of the catalyst sulphurized with DMDS is 100%.

EXAMPLE 2

The sulphurization feedstock used in Example 1 was replaced by the same gas oil
GOSR to which has been added 2% of a mixture composed of DMDS comprising
2000 ppm of diethyl orthophthalate (DEP). The RVA, calculated at 360°C, is listed in
Table 2. Only the temperature of 360°C is considered because it is this which makes it
possible-to obtain a residual sulphur content in the region of 500 ppm in accordance with

the specification for a gas oil.
EXAMPLE 3

Example 1, using DMDS alone as sulphurization agent, was repeated for

confirmation. The result is listed in Table 2.
EXAMPLE 4

Example 2, using a DMDS comprising 2000 ppm of DEP as sulphurization

agent, was repeated for confirmation. The result is listed in Table 2.



After a stabilization phase,

360[err] C and
t o hydrodesul phuri zati on

way:

activity constant with regard to HDS (k)
sul phur cont ent

expressed in terns of

(RVA),

the activity of the catal yst was neasured at

After each activation with DVDS, with or w thout additive,

rel ative volunme activity with regard
this RVA being calculated in the foll ow ng

t he

is calculated fromthe residua
in the test feedstock. ThE-RVA is the ratio of this

activity constant to that of the reference test (catalyst sul phurized with

DVDS), expressed dsXAMJHE&nt age, i

. €.

catal yst sul phurized with DVMDS is 100%
-sul phurization feedstock used in Exanple 1 was replaced by the sane gas oi

GOSR to whi

ch has -
2000 ppm of diethyﬁﬁ%

SPpRgEAet

ate (DEP

100 x k/k[err].

Thus,
EXAMPLE 2

& ¥oeRkto& J&gﬁ%@ EHR AR QAR eIV

e RVA, cal cul at ed

t he RVA of
The

SRERbTA

is listed i n GabReao 2hichay bédhadienié oADMBS odmAtdfe 000@phsoftdBRI der ed

because it
a gas oil.

in Table 2.

2000 ppm of DEP as sul phurization agent,
is listed in Table 2.

result

is this which nakes it
content in the regihsnesytt ishgedindadble Zaccor dance with

EXAMPLE 3
sul phuri zati on agent,

was repeated for confirmation.

Table BXRERIIg 2,

was repeated for confirmation.

EXAMPLE

4

Exanpl e 1,

ossible to obtain a residual

sul phur

usi ng DVDS al one as

The result
using a DMDS conpri sing

is |ist

EXAMPLE 1 2 3 4 5
Sulphurization | DMDS DMDS+ | DMDS | DMDS + DMDS + -
agent alone | 2000 ppm of | alone | 2000 ppmof [ 1000 ppm
DEP DEP of DEP
RVA at 360°C 100 113 100 112 115

Example 2 clearly shows that the joint use of DEP and DMDS during the

sulphurization results in a catalyst which is significantly more active than that of

Example 1 (sulphurization without orthophthalate).

Examp~le 3 shows the good reproducibility of the method.

Examples 4 and 5 confirm the enhancing effect of the phthalates on the

hydrodesulphurizing activity and also show the low propertion which-can be used to

obtain this effect.

t he

g
r]C

t he specification for

ed
The



-10- . EXAMPLE 5 The sul phurization feedstock according to
Exanple 1 was replaced by the gas oil GOSR to which has been added 2% of

DVDS conpri sing 1000 ppm of DEP. The result is listed in Table 2.
Table 2: Results EXAMPLE 1 2 3

4 5 Sul phuri zation DVDS DMVDS + DVDS DMVDS +

DVDS + agent al one 2000 ppm of al one 2000 ppm of 1000
ppm DEP DEP of
DEP RVA at 360[err]C 100 100 112

115 Exanple 2 clearly shows thga!f&ltﬁ% joint use of DEP and DMDS

during the sul phurization results in a catalyst which is significantly nore
active than that of Exanple | (sul phurization without orthopthal ate).
Exanpl e 3 shows the god’docemoﬁootha(sulbhlllmztayombf a Inetanhbgtdhosatating catalystufﬁxdfrpl es 4

and 5 confirmthe enhanci ng effect the p al ates on the
hydr odesul phd’rf?“zq%"%tsmr%?n&#tmta st Wb as H@‘qzéwnﬁrgﬁ%ﬂlﬁéﬁl%l ch can be

used to obtaigybBitalff dc&ldster is added to the sulphurization agent.
2. Process according to claim 1, wherein the orthophthalic acid ester has the

general formula

0
I

oL
l(l:—o— R?
0

in which each of R' and R?, which may be the same or-different, represents an alkyl,
cycloalkyl, aryl, alkylaryl or arylalkyi radical which comprises up to 18 carbon atoms
and which is unsubstituted or substituted by one or more l.‘leteroatoms.

3. Procés.s according to claim 2, wﬁerein R' and R? are the same and each
represents an alkyl rad_ical comprising from 1 to 8 carbon atoms

4. Process according to claim 1, wherein the orthophthalic acid ester is
dimethy] orthophthalate, diethyl orthophthalate or bis(2-ethylhexyl) orthophthalate.

5. Process according to any one of the preceding claims, wherein the
amount of orthophthalic acid ester used is from 0.05 to 5% with respect to the weight of
sulphurization agent.

6. Process according to claim 5, wherein the amount of orthophthalic acid
ester used is between 0.1 and 0.5% with respect to the weight of sulphurization agent.

7. Process according to any one of the preceding claims, wherein the
sulphurization agent is a feedstock to be hydrodesulphurized, carbon disulphide, an
organic sulphide, disulphide or polysulphide, a thiophene compound or a sulphﬁr—
comprising olefin.

8. Process according to any one of claims [ to 6, wherein the sulphurization

A



CLAI'MS 1. Process for the sul phurization of a neta
hydrotreating catal yst which process conprises treating the catalyst with
a sul phurization agent, wherein an orthophthalic acid ester is added to

t he sul phurization agent. 2. Process according to claim1l
wherein the orthophthalic acid ester has the general fornula

[err] 12 [err]
[err] [err] i n which each

of Rerr] and be the sane ordifferent, represents an
al kyl, cycl o%ﬁR[% ‘%e@q d%g aryl or arylal kyl radical which conprises up

to 18 carbon ato m;9 an Q’r%k's%}:cbr%uig% dRpbid é{ttﬁégv?lﬁéedﬁigwm"s UigdeiR Ynone or

nmor e het er oat ons. Process according to claim2, wherein
Rlerr] and R[@pcessing 1stdamesiamlamahdpxemhe ofdprdexpen ascoatingifokii¢ "inati'tal
conprising from1 to rbon atons. 4. Process according to
claimi, \/\her%lilﬁh“flﬁ‘gloért?‘}i‘@}ﬂﬁﬁ ‘halic acid ester is dinmethyl orthophthalate,

di et hyl orthophth Ate N . .

Process accordi ngalto ar@gcoe%e g%dﬁ%qgk@gcgd)fC%&C‘%]g%wmg%r?gleﬁr%%m%%unt of
or t hopht hal i cfirsgy ehreied &t nuﬂledbSeﬁcé dﬂlﬁﬂ&g%adcﬁrdﬁ% toitlid ek eBWESEslshurRetiode ght
of sul phurizati on agent. Process according to claim5b, wherein

t he anmount ofte@m!qv@pht hal i ¢ aci d ester used is between 0.1 and 0.5% w th
respect to the we f sul phuri z t|on a

according to any Ic}ﬁe of T F‘Eé‘é‘& ﬁ“yc?%%me RigseHing ﬁlafrﬂ% v@&ﬁb‘h in}%{‘?li on
agent is a f%ﬁ%@&%ctsgl @nﬂ'ﬁ% Q%ﬁwtiﬁg&ﬁ'oﬁ%l}'&ﬁﬁlﬂﬁ Nufdsihl RidkElGnd AP

organi ¢ sul phi dé, disul phide or pol ysul phide, a thi ophehe conpound or a
sul phur - corrmobait owjdes| velfichnare deposited ¢ a porowrioergamsc agportdi ng to any one of
claims | to 6, Whelr ein Ptrorclzgsssalélcoegllrjlé Itoza?ntyI o%g of claims 1 to 10, wherein the metal catalyst
to be sulphurized is a mixture of cobalt and molybdenum oxides, a mixture of nickel and
molybdenum oxides or a mixture of nickel and tungsten oxides, the mixture of oxides
being supported by an alumina, a silica or a silica/alumina.
13.  Process according to claim 1 substantlally as hereinbefore described.
14. Process for the sulphurization of a metal hydrotreating catalyst
substantially as described in Example 2, 4 or 5.
15. A sulpflurized metal hydrotreating catalyst prepared by the process
claimed in any one of the preceding claims.
16.  Process for hydrotreating a hydrocarbon feedstock which process
comprises contacting the feedstock with a sulphurized metal hydrotreating catalyst
prepared by the process claimed in any one of claims 1 to 14.
17.  Process according to claim 16 substantially as hereinbefore described.

18.  Use of a metal catalyst, sulphurized by the process claimed in any one of
claims 1 to 14, in the hydrotreating of hydrocarbon feedstocks.

(T 0 I



-12- agent is dinmethyl disulphide. 9. Process according to any
one of the preceding clainms, wherein the processing is carried out in the
‘presence of hydrogen according to the "in situ" sul phurization technique.

10. Process according to any one of clainms | to 8, wherein the processing
is firstly carried out in the absence of hydrogen according to the "ex
situ" presul phurization technique. -13- 11, Process according to any

one of the preceding clains, wherein the metal catalyst to be sul phurized
is a catal yst based on nol ybdenum t WRgFRAET NI ckel and/ or cobalt oxides
whi ch are deposited on a porous inorganic Suppo 12. Process
according to any one of clains 1 to 10, wherein the netal catalyst to be
sul phurized is a mxture of cobalt and m)l ybdenum oxi des, a m xture of

ni ckel and nol ybdenum oxXREEESS EOREHE SHIAHURAATIGN @K ungst en oxi des,
the m xture of oxides bei ngﬁmm%ma silica or a
silicalalum na. aiml substantially as
her ei nbef ore descri bed. 14. Process for the sul phurization of a
metal hydrotreating catalyst substantially as described in Exanple 2, 4 or
5. 15. A suTphinvéentied reteteato dprocent foe dteisniphaddadiby of caalepafoed by t he
process clajned in any_ one_ of _t recedi ng cl ai ns. 16. Process
for hydrotrg%érpﬁﬁﬁ‘tlagﬁyﬁp%h?fb@ﬁﬁsf‘@gﬁstock whi ch process conpri ses

contacting the feedstg&g& aégtg &%Eﬁ%ﬂr{h%r%qsgx%bf& d%éporfg{ %l ng cat al yst

prepared by the process c I'n"any’one o

Process accaiflglui@atich @aahétm@dmlaﬁ@matawst Yontish@ e AREhe caalysswith Eed

18. Use of a netal catalyst, sulphurized by the process clained in any
one of cl ai MphurwxoxmgentnwtxﬁemmyxMDplébahcragxd@stehydddﬁdate tersuiphadsttonk s.
agent.

The catalysts sulphurized according to the present invention are more

active than conventionally sulphurized catalysts.



