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ADDI TI MpofdMEAl NI NG CATALYST 5 The present invention rel ﬁ;es to ocess
for sul phiding organic additive- containing catal ysts, CJé‘F‘%‘"@%ﬁs

organi ¢ additive-containing hydrotreatijng catalysts. Hydr otreating

catal ysts conprise hydrogenation netal conponents, generally a 10 G oup VI
nmet al conponent such as:- nol ybdenum and/ or tungsten and a Goup VIII netal
conponent, such as nickel and/or cobalt generally on an oxidic carrier.
Organi ¢ additive-containing hydrotreating catalysts are known in the art.
For exanpl e, European patent application 0 601 722 descri bes hydrotreating
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which 1is at |east one conpound selected fromthe gr oup of conpounds
conprising at |east two hydroxyl groups and 2-10 carbon atons, and the
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descrl bes drot atl n cat ared by a process in which a
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VI B et ahtfpstgonent, a Group VIIl metal conponent, and, optionally, a
phosphor us corrponent The support is dried at a tenperature bel ow 200C,
contacted with a polyol, and then dried again at a 25 tenperature bel ow

2001C. ese. pat en | icati n 4-166233 descrl bes an al koxycarboxylic
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VI gé %inatl on netal conmponents, and preferably a phosphorus conponent.
The i np 8 ted support is dried at a tenperature bel ow 200C. The dried

| npr egn@rgdniBuaeEitive WEnRALAIAG "Mydrotreating catalysts are known in the art. For
example, European patent application 0 601 722 describes hydrotreating

15 catalysts comprising a gamma-alumina support impregnated with a Group VIB
metal component, a Group VIII metal component, and an organic additive which |
is at least one compound selected from the group of compounds comprising at
least two hydroxyl groups and 2-10 carbon atoms, and the (poly)ethers of these
compounds. ‘

20 Japanese patent application’ 04-166231 describes a hydrotreating catalyst
prepared by a process in which a support is impregnated with an impregnation
solution comprising a Group VIB metal component, a Group VIl metal
component, and, optionally, a phosphorus component. The support is dried at a
temperature below 200°C, contacted with a polyol, and then dried again at a

25 temperature below 200°C. Japanese patent application 04-166233 describes an
alkoxycarboxylic acid-containing catalyst prepared by substantially the same
process.

Japanese patent application 06-339635 describes a hydrotreating catalyst
prepared by a process in which a support is impregnated with an impregnation

30  solution comprising an organic acid, Group VIB and Group VIII hydrogenation
metal components, and preferably a phosphorus component. The impregnated
support is dried at a temberature below 200°C. The dried impregnated support
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UB&ford hiie PHES ShdrobBRAtidrS rHERET @hPpoMbh@lp&t in hydrotreating
catélySts, including the additive-containing catalysts of the above references,
will generally be converted into their sulphides. This process is conventionaily
indicated as sulphidation or presulphidation. It is genverally done before the

catalyst is used in hydrotreating to ensure a stable reactor performance.

The above-mentioned references indicate that the catalysts described therein
can suitably be sulphided in the hydrotreating reactor by being contacted in the
liquid phase with a sulphur-containing hydrocarbon feed in the presence of
hydrogen. This can either be a feed to which a sulphur component, e.g.,
dimethyldisulphide, has been added (spiked feed) or, if the sulphur content of
the feed to be hydrotreated is sufficiently high, the feed itself.

However, not all hydrotreating units are suitable for such in situ liquid
sulphidation procedures. Some hydrotreating units use a gas phase sulphiding
process, conventionally with H,S and H, or with H, and a compound which
decomposes into H,S, such as DMDS.

Moreover, some hydrotreating units are required by the authorities to carry out a

pressure test as part of their start-up procedure. This pressure test is generaily



07 OCT 2004 PCTIEPO /03887 3 carried out in the presence ofn Ey@ff%p
at a 'pregsgifgrabove operating pressure and a tenperature above 100 %e
absence of liquid. It has been found that when an additi VE&ERIAR#ng
catalyst is subjected to a gas 5 phase start-up procedure or a start-up
procedure including a pressure test, the activity of the catalyst is not
good. There is therefore need for a process for sul phiding
additive-containing catalysts which 3wuld make it possible to obtain
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activity can be obtained by wa a gas phase Sul phidation process in

whi ch a catal yst 15 conposition conprising at |east one hydrogenati on netal
compon f | .and/or G VII1 of the Periodic Table and an
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pr esentagtiyity 106 theicatalyséds natedgdt is added with the 20 organic liquid. The
sul phi dati on process In the process according to the invention, the organic
additive-containing 25 catalyst is first contacted with an organic |iquid.

The or deere lid Oitetefarneradd Vigha idd r 250 referably
150-500C. |t Igem_er ally is C!a ;())(Igt réo?ég%é% ?ggt%ﬁﬁdgf tl%gq-'r?\;%g?'&q%&m%et rol eum
fract i ciafalysispwinich wesdd trhake 12 passitiotto abtyigenataRasts o aBld F&CUhRES

COnpri gj I 8 w .9%.af .oxygen, preferably less than 5 wt.% nore
prefer zwghﬁg‘"‘??o? ﬁ%ﬁoﬂnvﬁ“.'pq'%E%’&i”%%&%l“ﬂ&‘“{ BRase paNvhicH ase reguirgdto (Z)xygen,

may be qursf eutr £drestlutd it Rstdd cabefidpowent ent of the organic liquid is not
critical to the process according to the invention, petroleumfractions

wi th and iodi ne nunber of 50 or |less, specifically 30 or |ess, may be
pref er niedas\h 16481 4buly 7thaOF-|.;,u?pq'1(|)éed catalysts with a high activity can be
obtained by way of a gas phase sulphidation process in which a catalyst
15 composition comprising at least one hydrogenation metal component of Group
VI and/or Group VIl of the Periodic Table and an organic additive is first
contacted with an organic liquid, followed by the catalyst being contacted with
hydrogen and a sulphur-containing compound in the gaseous phase, whereiﬁ

less than 40% of the sulphur present in the sulphided catalyst is added with the
20  organic liquid.

The sulphidation process

In the process according to the invention, the organic additive-containing
25  catalyst is first contacted with an organic liquid. The organic liquid generally has
a bailing range of 100-550°C, preferably 150-500°C. It generally is a petroleum
fraction. By their nature, petroleum fractions comprise less than 12 wt.% of
oxygen. Petroleum fractions comprising less than 8 wt.% of oxygen, preferably
less than 5 wt.%, more preferably less than 2 wt.%, specifically less than 0.5
30 wt% of oxygen, may be preferred. Although the olefin content of the organic
liquid is not critical to the process according to the invention, petroleum fractions

with and icdine number of 50 or less, specifically 30 or less, may be preferred.
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fracti owmO @oepsli si ng heavy oils, lubricating oil fractio i ner al:
| ube oil (360C < BP < 500C), atnospheric gas oils, vacuu%éggls)&gqsfgg, :
straight run gas oils (2500C < BP < 350C), white spirit (180C < BP <
220C), mddle distillates like diesel, jet fuel 5 and heating oil,

napht has, and gasoline. Preferably white oil, gasoline, diesel, gas oil,
or mineral lube oil is used. The orgaflic liquid ensures that the catal yst
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15 with the organic liquid will be less than 40%, preferably less than 35% of the
total amount of sulphur added to the catalyst with the organic liquid and by way
of the sulphur-containing compound applied in the gaseous phase, more

preferably less than 25%, even more preferably less than 15%.

20 The amount of organic liquid generally is 20-500% of the catalyst pore volume
which can be filled with the liquid at issue under the conditions of application of
the liquid. The pore volume can easily be determined by slowly adding liquid
under said conditions to a certain amount of catalyst in a closed flask while
shaking and determining by visual inspection when the liquid is no longer

25  adsorbed. Another method is to add excess liquid and to remove the excess
from the catalyst, e.g., by centrifugation. The person skilled in the art of pore
volume impregnation is familiar with these procedures. To get the desired effect
and avoid waste of material an amount of 50-200%, more in particular 50-125%,
is preferred. Evidently, if excess liquid is present it can easily be removed, e.g.,

30 by drying the catalyst.
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15  The sulphur-containing compound is H,S and/or a compound which is
decomposable into hydrogen sulphide under the conditions prevailing during the
contacting of the catalyst with hydrogen and a sulphur-containing compound.
Examples of suitable components decomposable into H.S are mercaptans,
CS;, thiophenes, dimethyl sulphide (DMS), dimethyl disulphide (DMDS), and
20 suitable S-containing refinery gasses and various polysulphides. The use of
HoS alone is preferred. The skilled person knows how to select a sulphur

compound which will decompose under the conditions applied.

The total amount of sulphur-containing compound which is incorporated into the
25 catalyst in the process according to the invention is generaily selected to
correspond to 50-500%, preferably 70-200%, more preferably 80-150%, of the
stoichiometric sulphur quantity necessary to convert the hydrogenation metals

into CogSg, MoS;, WS;, and NisS,, respectively. Gas recycle may be attractive.

30 The concentration of sulphur-containing compound in the mixture of Hy and
sulphur-containing compound is generally selected to be between 1 and 99
wt.%, preferably between 10 and 80%, calculated as H.S on the total of H,S
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this %y{{%%{ll either |lengthen the duration of this process ste re )
i ncrease e required space velocity. The contacting i n PEH Pg?é@iséas _phase
wi th hydrogen and a sul phur-containing 5 conpound can be done in one step.
In that case, it is preferably carried out at a tenperature of 150-500C,
preferably 225-400C. More precisely, when indicating a sul phiding
tenperature of, e.g., 350C, it neans fhat the final tenperature plateau is

at 350C, e tenperature of the first contact between sul phiding agent and
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obt ai ned when the contacting gaseous phase wt rogen and a
sul phurvelogityai ni ng conpound is carried out in two steps, with the first
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| at part of this part of the process. The total pressure during the
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15 final tempera%ure of 50-250°C, preferably 100-225°C. The second step is
generally carried out at a final temperature of 150-500°C, preferably 200-450°C,
more preferably 225-400°C. in this two-step embodiment, the gaseous mixtures
of H, and sulphur-containing compound applied in the two steps may be the
same or different. If so desired, this part of the process may also be carried out
20 in more than two steps, e.g., in three steps or in a continuous mode, as long as
the first step, or the start of this part of the process, is carried out at a lower -

femperature than a further step, or later part of this part of the process.

The total pressure during the process according to the invention, more in
25 particular, the pressure in the gaseous phase, is not critical. It will generally be
between atmospheric pressure and 300 bar, depending on where the process is
carried out. If the process is carried out ex situ, the pressure may, e.g., be
between atmospheric pressure and 10 bar. If the process is carried out in situ,
the pressure may be much higher, e.g., in the range of 25 to 300 bar.
30
The contacting in the gaseous phase with hydrogen and a sulphur-containing

compound can be carried out in any suitable manner, including in fixed bed
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processes. Since the sul phiding step is exothermc by nabGFEPIN/G38§7g
inmportant that the tenperature of the catalyst is well-controll ed.
General ly, such.control is easier in a noving bed process. In the context
of the present specification, a noving bed process is intended to
enconpass all 5 processes in which the catal yst noves relative to the
reactor. Exanples are _ebull ated bed processes, fluidized bed processes and
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si npl i f icesnpdundr adaddextrafeduisy to the hydrogBg. process according to the
invention is carried out ex situ, it may be desirable to passivate the

sul phided catal yst prepared in this way, since sulphided catalysts are
catal yor 5 L SRS dr e KROeot SB05 M, KM PR Shoi e B 6
15 ex situ or in situ. In the context of the present specification, the term in situ
means in the reactor in which the catalyst will eventually be applied to effect
- hydrotreating. Conversely, ex sifu means outside said reactor.
For example, it is possible to effect the contacting with the organic liquid ex sifu
while the contacting with hydrogen and a sulphur-containing compound is
20 effected in situ, optionally with a pressure test being carried out before the
contacting with hydrogen and a sulphur-containing compound; it is also possible
to effect the complete process ex situ, or to effect the complete process in situ.
It is generally preferred to carry out the complete process ex situ, because this
generates less downtime for the hydrotreating reactor and simplifies the reactor
25  start-up.

If the process according to the invention is carried out ex situ, it may be
desirable to passivate the sulphided catalyst prepared in this way, since
sulphided catalysts are self-heating. Passivation can be done by contacting the
30 sulphided catalyst with an oxygen-containing compound under controlled
conditions. The use of an oxygen-containing gas, such as air, is a well-known
embodiment. Alternatively, the sulphided catalyst ma'y be paséivated by being
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contacted with an organic liquid, such as diesel, gas oil, white spirit, or
| ube oil. Passivation processes are known in the art. See, for exanple,
EP-897 748 and NL 8900914, which describe the use of hydrocarbons, and
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Catalysts comprising the combination of a Group VIB hydrogenation metal

15 component and a Group VIl hydrogenation metal component are preferred. As
the skilled person will recognise, the metals may be present in any form. When
they are incorporated into the catalyst composition they are often in the form of
their salts or oxides. After calcination they are converted partly or wholly into
their respective oxides. After sulphidation and during use the metals are at least

20 partly present in the sulphidic form.

As Group VIB metals may be mentioned molybdenum, tungsten, and chromium.
Group VIll metals include nickel, cobalt, and iron. Catalysts' comprising
molybdenum and/or tungsten as Group VIB metal component and nickel and/or
25 cobalt as Group VIl metal component are the most common. The catalyst
usually has a metal content in the range of 0.1 to 50 wt.% calculated as oxides
on the dry weight of the catalyst not containing the additive. The Group VIB
metal will frequently be present in an amount of 5-40 wt.%, preferably 15-30
wt.%, calculated as trioxide. The Group VIII metal will frequently be present in
30 an amount of 1-10 wt.%, preferably 2-7 wt.%, calculated as monoxide. The
catalyst may also contain other components, such as phosphorus, halogens,
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cal cul ated as P205, may be preferred. The catalyst carrier which is
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15 range of 0.25 to 1 ml/g. The specific surface area will generally be in the range
of 50 to 400 m?/g (measured using the BET method). Generally, the catalyst will
have a median pore diameter in the range of 7-20 nm, as determined by N,
adsorption. The figures for the pore size distribution and the surface area given
above are determined after calcination of the. catalyst at 500°C for one hour.

20 The catalyst is suitably in the form of spheres, pellets, beads, or ‘extrudates.
Examples of suitable types of extrudates have been disclosed in the literature
(see, int. al., US 4,028,227). Highly suitable are cylindrical particles (which may
be hollow or not) as well as Symmetrical and asymmetrical polylobed particles
(2, 3 or 4 lobes).

25
The additive present in the catalyst may be any organic additive. In the context
of the present specification the term organic additive refers fo an additive
comprising at least one carbon atom and at least one hydrogen atom. Preferred
compounds include those selected from the group of compounds comprising at

30 least two oxygen atoms and 2-20 carbon atoms, preferably 2-10 carbon atoms

| and the compounds built up from these compounds. Preferably, the organic

compounds are substantially saturated, as is evidenced by a iodine number of
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15 are suitable for use in the present invention include ethylene glycol monobutyl
ether, diethylene glycol monomethyl ether, diethylene glycol monoethy! ether,
diethylene glycol monopropyl ether, and diethylene glycol monobutyl ether. Of
these, ethylene giycol, diethylene glycol, triethylene glycol, tetraethylene giycol,
proplylene glycol, dipropylene glycol, and polyethylene glycol with a molecular
20  weight between 200 and 600 are preferred.
Another group of compounds comprising at least two hydroxyl groups and 2-10
carbon atoms per molecule are the saccharides. Preferred saccharides include
monosaccharides such as glucose and fructose. Ethers thereof include
disaccharides such as lactose, maltose, and saccharose. Polyethers of these
25 compounds include the polysaccharides.
A further group of additives are those compounds comprising at least one
covalently bonded nitrogen atorh and at least one carbonyl moiety. Examples
include aminopolycarboxylic acids, such as nitrilo-triacetic acid and diethylene-
triamine-pentaacetic acid. In this case the organic compound preferably
30 comprises at least two nitrogen atoms and preferably at least two carbonyi
moieties. It is further preferred that at least one carbonyl moiety is present in a

carboxyl group. It is furthermore preferred that at least one nitrogen atom is
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is WO 01/76741 0 7 OCT 2004 PCT/EP01/03887 11 covalently bonded to at
| east two carbon atons. A preferred organic conpound is a conpound

satisfying formul a 1 ) v N(RI'R2') (1) 5 wherej,p R1l, R2, Rl
and R2' are i ndepe&%ﬁ%@lgge&%éﬁ%%m al kyl, al kenyl, and hgl ly) with up
to 16 carbon atons optionally substituted with one or nore groups selected

from carbon'yl,, ca%%ogll, ester, ether, amno, or amdo. R3 is an alkylene
group wiWREE R 1% & B8R R Gite InAeReNdRItymeeleeted frampwdty bytkeny!, and 10
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mul tival en tion, one X can adhere to twp or nore - R5 - COO groups.

Typi cal Céféﬂ%Y eSAPOXYEY ERTSL. BEIRS0BRINGIY aNKiA. dscltirahene Cetouhphewe it
is essential that the organic compound of formula (I) comprises at least one
carbonyl moiety.

15 Preferably, at least two of R1, R2, R1' and R2' have the formula - R5 - COOX,
wherein RS is an alkylene group having 1-4 carbon atoms, and X is hydrogen or
another cation, such as an ammonium, a sodium, a potassium, and/or a lithium
cation. If X is a multivalent cation, one X can adhere to two or more - R5 - COO
groups. Typical examples of such a compound are ethylenediamine(tetra)acetic

20 acid (EDTA), hydroxyethylenediaminetriacetic acid, and
diethylenetriaminepentaacetic acid.

A single compound as well as a combination of compounds may be used as
additive.
25
The amount of additive present in the additive-containing catalyst depends on
the specific situation. It was found that the appropriate amount of additive
generally lies in the range of 0.01-2.5 moles of additive per mole of
hydrogenation metals present in the catalyst. If the amount of additive added is
30 too low, the advantageous effect associated with its presence will not be
obtained. On the other hand, the presence of an exceptionally large amount of
additive will not improve its effect.
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the additive, and the hydro ﬁenatlo petal conponents with the carrier
tRYaby fi

mat'&r i SPNREDEYTER TR ByN® A9FENRati ng the carrier with an 15
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additive, | owed by drying under such conditions st part of
t he adsimulta@epssiryawnhetheeblydrngehetlmatradatyaé;tconTﬁurﬁenltatTieus caat beddorse,
descri becgi} 'Qy mixing the additive and the hydrogenation metal components with the
carrier material before shaping or by impregnating the carrier with an
15  impregnation solution comprising the hydrogenation metal components and the
additive, followed by drying under such conditions that at least part of the
additive is maintained in the catalyst. This latter method is described in EP
601 722.
It is also possible to incorporate the additive into the catalyst composition
20 subsequent to the hydrogenation metal components. This can be done, e.g., by
first incorporating the hydrogenation metal components into the catalyst
composition, e.g., by mixing them with the carrier material or by impregnating
the carrier with them, optionally followed by drying and/or calcining, and
subsequently incorporating the additive, e.g., by impregnation. The method with
25 intermediate calcination is described in WO 96/41848. At present, the additive-
containing catalysts prepared by the processes described in EP 0601 722 and
WO 06/41848 are considered preferred as source for the additive-based
catalyst to be suiphided in the process according to the invention.
Depending on the nature of the additive and the way in which it is incorporated
30 into the catalyst composition, the additive may be used in solid form, in liquid
form, or dissolved in a suitable solvent. It may be preferred for the additive to be
incorporated into the catalyst dissolved in water.
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15
The catalyst which is sulphided by the process according to the invention can
be applied either in a reactor which is started up in the gas phase or in a reactor
which is started up in the liquid phase, optionally in the presence of optionally
spiked feed.

20
Example 1
Starting material

25 A conventional hydrotreating catalyst containing 26 wt.% molybdenum,
calculated as trioxide, 4.7 wt.% nickel, calculated as oxide, and 6.7 wt.%
‘phosphorus, calculated as P,0s, on a gamma-alumina carrier was impregnated
by pore volume impregnation with a solution of diethylene glycol in water,
containing 0.44 mole diethylene glycol per mole of the total of molybdenum and

30 nickel. Then, the catalyst is dried rotating with hot air to a product temperature
of 130°C.,
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addlQ i veraBnfaialsig stmaog HpYRGRAtaRINg Prijpregugted  Ni-Mo-P/y-Al,03
catalyst (10 ml) was sulphided in the gas phase in one step in the same way as
described above.

Two-step presulphiding according to the invention

15  The additive-containing starting catalyst was pore volume impregnated with
SRGO (straight run gas oil) in an amount corresponding to 0.18 g SRGO per
gram catalyst. This additive-containing SRGO-impregnated Ni-Mo-P/y-Al,O3
catalyst (10 ml) was sulphided in the gas phase at atmospheric pressure using
a mixture of 10 vol.% H3S in H; (flow = Si/hr)-in two steps. The temperature was

20 first increased by 0.5°C per minute to 180°C and held at 180°C for 3 hours.
Then, the temperature was increased by 0.5°C per minute to 300°C and held at
300°C for 3 hours. |

Testing
25 The catalysts were tested in an upflow tubular reactor using a SRGO with the

properties given in table 1. The reaction conditions are given in table 2.
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to 300C and held at 300C for 3 hours. Testing 25 The catal ysts were
tested in an upflow tubular reactor using a SRGO with the properties given
in table 1. The reaction conditions at® given in table 2. WD 01/76741 15 5
Tabl e 1'I€éee.§to K ro erties Type feedStraight run gas oil N trogen (ASTM
D-4629) €Y ASTM D- 4294) (wt. % 1. 2  Density 15C (/m 0.84

Di st. (CryfeNeeNl D 1160) TBPIZI 5 r@tra(%;” : ~90p3 30 vol . %254 50
vol . %29pP 70 vol . Y3830 90 VoI 3886 .U aé{b" BP4 6 Table 2: Reaction
condi ti PRRrcEer (ASPRIH hBQ@qBBmWIUI tign Tcupc' at-tr+e—( C) 340340 Pressure
(‘bar) 30B8yiphur (ASTM D-4294) (wt.%) 1.2
Density 15°C (g/mi) 0.84
Dist. (°C) (ASTM D 1160)
IBP 121
5vol.% 177
10 vol.% 203
30 vol.% 254
50 vol.% 292
70 vol.% 330
90 vol.% 386
95 vol. % 412
FBP 476
Table 2: Reaction conditions
5
1% condition 2nd condition
Temperature (°C) 340 340
Pressure (bar) 30 30
Ho/oil (NI/1) 125 250
LHSV (h-1) 2.0 1.0
The oil product from the reactor was analysed, and the relative volume activities
of the catalysts for hydrodesulphurisation, hydrodenitrogenation, and
hydrodearomatisation were calculated, with the activity the starting material
10 activated using the comparative presulfiding procedure being set at 100. The

Table 3: test resulis

~results are given in Table 3 below.

Comparative One-step Two-step
presulfiding presulfiding presulfiding
procedure procedure procedure
according to the according to the
invention invention
condition 1st 2nd 1st 2nd 1st 2nd
RVA HDS 100 100 188 193 204 203
RVA HDN 100 100 119 117 125 121
RVA HAD 100 100 | 143 138 136 145
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productwlyApsife reactor was anal ysed, and the relative volune activities
of the cat aI ysts for hydrodesul phurisation, hydrodenitrogBhHEPSH388nd ‘
hydr odear omati sati on were calculated, with the activity the starting

mat eri al

set at

100. The results are given in Table 3 below. Table 3. test r

Conpar ati veOne- st epTwo- st ep presul fi dighgpresul fidi ngpresul fiding
pr ocedur epr ocedur eprocedure according to theaccording to the
i nventioninvention conditionlst 2ndlst 2ndlst 2nd RVA HDS100 100188 193204
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catal yst prewetting step, shows a hi

i nproved activity as conpa

the conPafparee totlar Grrmraratve Persadigiag PTﬁ@e@wﬂ Viheyadlivitniobéained afer
eboti menERter STeRORBRE RS illeh Src P SEESIEARESWEG A Betvid

hydr ot r eatdoimeat af;tmtmentxam nivag evén \Wig l%rm)l ybdenum cal cul ated as

trioxide, 4 wt.% nickel, calculated as OXI de, and 7 wt.% phosphorus,
cal cul ated as P205 on a ganmma-al um na carrier was inpregnated

10

15

20

Example 2

A conventional hydrotreating catalyst containing 24 wt.% molybdenum,
calculated as trioxide, 4 wt.% nickel, calculated as oxide, and 7 wt.%
phosphorus, calculated as P,Os, on a gamma-alumina carrier was impregnated
by pore volume impregnation with a solution of ethylene diamine tetra-acetic
acid (EDTA) in water, containing 0.11 mole EDTA per mole of the total of
molybdenum and nickel. Then, the catalyst was dried rotating with hot air to a
product temperature of 130°C.

The catalyst was presulphided according to the invention by prewetting it with
SRGO followed by two-step gaseous presulphiding in the same way as
described in example 1. The catalyst was subsequently tested in accordance
with the process described in example 1. Table 4 shows the results obtained.

Table 4
Feed Product 1% condition | Product 2" condition
Sulphur content 1.2wt% |[0.16 wt.% 0.03 wt.%
Nitrogen content 115 ppm | 54 ppm 25 ppm
Aromatics content 284wt % | 26.9 wt.% 25.8 wt.%

25

10 activated using the conparative presulfiding procedure being

esults

red to
5 a’
rred
i onal



bé(}@@[ | une i npregnation with a solution of ethylene dianne _
e?r -acetic acid (EDTA) in water, containing 0.11 nole EDS[@ per nol eEgp103887
the total of 15 nolybdenum and nickel , Then, the catal yst was-dkie ,
rotating with hot air to a product tefiperature of 130Cp grhe cat al y&t 7 BET 2004
presul phi dEETAEEBHEPBEY to the invention by prewetting it wi&h 2$SRGO
foll owed by two-step gaseous presul phiding in the sane way as 20<descri bed
in exanple 1. The catal yst was subsequently tested in accqoifance with the
process desdANEY i n exanple 1. Table 4 shows the results ‘obt ai ned. Table 4
Feed I Product I't conditionProduct 2 condition Sul phur contentl.2 wt.%). 16
w. %0.03 w.% N trogen content115 nb4 n25 m Aromati cs content 28.4 wt . %26. 9
W .-9@5. 8 Wi, % 2% PEo@Rs200 SURMIAIEG04/ Q38§ CbpYBitibA ESHBHSIAY /at leakt BRCESS

on

for sul phiding catal yst conposition conprising at |eas
hydr ogenat i on @Nﬁf%?&?ﬁ@ﬁe‘ﬁ‘%fc@gabem ohrfarosie @l cansi/an Grogp VHe of the

Peri odi ¢ Tabl e, I h |

e tirer cont aef SHeSRITAERAENE A BroanE AR Reblindfl Al s CouRRestian |

hydr ogen, fol | oiedirsty comectat Wiﬂ\sbnbai'gwwi&sqmﬁ@@ﬁiﬁdtm shibstuftiaueBsanck 3
ase

sul phur - cont ai ni ng conp d in the gaseous phase, erein | ess than 40% of
t he sul phur pr ebaafogew ?‘HE’W BYithedcatalyst peing sontagted withhhydregen apanac

liquid. 2. The 3 ol ai i h hur - cont ai ni.ng conpound

appl i ed i 1 he uREEEEoRtelig dBripd AR Th b Gaebu B bha e M Brin JeSE fRen

precedi ng cl ai nd0%hef éhe suliEhwor gresent lin dbé dsulshided catalyst is added with the
organic liquid.

2. The process of claim 1 wherein the sulphur-containing compound applied
in the gaseous phase is H,S.

| 3. The process of either of the preceding claims wherein the organic liquid is -
a hydrocarbon with a boiling range of 150-500°C, preferably gasoline,

white spirit, diesel, gas oil, mineral lube oil, or white oil.

4. The process of any one of the preceding claims wherein the contacting of
the catalyst with hydrogen and a sulphur-containing compound in the
gaseous phase takes place in one step at a final temperature of 150-
500°C.

5. The process of any one of claims 1-3 wherein the contacting of the
catalyst with hydrogen and a sulphur-containing compound in the gaseous
phase is carried out in two steps, with the first step being performed at a

final temperature which is lower than that of the second step.
6. The process of claim 5 wherein the first step is carried out at a final

temperature of 100-250°C and the second step is carried out at a final
temperature of 150-500°C.

AMENDED SHEET



r bon with a boiling range of 150-500C, preferably (uasQCrngi04 white
:% %6%,{5563% esel, gas oil, mneral lube oil, or white oil. 4. The processF8f03887

any -one of the preceding clains whereijg the contacting of the catalyst
wi t h hydr ogeRT@pgd4 @388t phur - cont ai ni ng conpound in the gaseous phase takes
pl ace in one step at a final tenperature of 150- 500C. 5. The process of
any one of clainms 1-3 wherein the contacting of the catalyst with hydrogen
and a sul phur-containing conpound in the gaseous phase is carried out in
two steps, with the first step being perfornmed at a final tenperature

. which is | duer tHan prowEssodcddrdingetm athysorp.of Ghe Threcadingesiain® wiHareim fe

wherein the first step (i%dj.carri ed out at a final tenperature of 100-250C
and the second X'EPNICAANYG &seipcted oM ithagrove A ccmmrewndss camprisingGat

AMENDED SHEET 26eli 4808 dhoky QS 20041 5293 03881 ELTLEPR. 1038AT 18,17, The

process according to any on the precedrng claimnms

- additive is sel dpolyjethesnoftthesgronpaindgsonpounds conprising at | east two
.. hydroxyl -groups and 2-10 carbon atons per nol ecule, and the (poly)ethers
of these conpounds. _ 8. The process according to any one of the preceding

claims 1 t@ 6 whig{s£} I it | Ni;G: CO d.which
conpri ses ;Bt' I eastee?%egggfreégeab g? %?r‘g %ﬁn%ggp% @'[aés??amé‘%'ﬁ%mwweé@ﬂes.
9. The process aheorgtirﬁgaﬂditiaeysmeotg‘arﬁ@eo@nﬁ@gﬁdimﬂcwb@hﬁiséb%@éaﬂstmbh
the contacting w.,th the organic l?l uid and the contacting with hydrogen
and a-sul phur - cO¥HOg&1 AgMmand ah Ve LAY miess.situ. 10. The process
of claim9 wherein the ex situ sul phided catalyst is passivated after the
treatment with hydrogen and the sul phur-contai ni ng conpound. AMENDED SHEET
9. he process according to any one of the preceding claims wherein both

the contacting with the organic liquid and the contacting with hydrogen
and a sulphur-containing compound are carried out ex situ.

10.  The process of claim 9 wherein the ex situ sulphided catalyst is passivated -

after the treatment with hydrogen and the sulphur-containing compound.

AMENDED SHEET



