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RSORS The present invention relates to a process for the
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'ysts or catal yst precursors conprise a porous carrier. Mre
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carrierlo a catalyst carrier can be washed prior to extrusion to produce a
high purity starting material. It is outlined in the prior art,
European patent application publication number 0 167 324
(EP 167 324), that this process, however, holds the disadvantage
that washing a po#dered starting material is difficult and

15 expensive,.

EP 167 324 discloses a washing process to be carried out after
extrusion of zeolite containing silica-rich solids, but preferably
prior to calcination of the extrudates in air. It is noted in this
document that washing the extrudate after calcination in air is

20 very undesirable since calcination can cause the alkali metal to be
trapped, perhaps by encapsulation, so that removal by ion exchange
is possible only with great difficulty and is usually incomplete.

However, disadvantages of washing an extruded carrier prior to
calcination include the weaknesg of the extruded material,

25 resulting in breakage of the extrudates prior to calcination, and
the considerable loss of valuable metal compounds extruded together
with the carrier,

Surprisingly it has now been found, contrary to the teaching
of EP 167 324, that the undesirable compounds present in an
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| ect r @0yt e éYecthelypudous:1waedd from the group consisting of alkanoic acids
having from 1 to 12 carbon atoms, more preferably from 1 to 6
carbon atoms; dicarboxylic acids, preferably having from 1 to 6
carbon atoms; hydrogen fluoride; hydrogen chloride; hydrogen
bromide; nitric acid; nitrous acid; perchloric acid; phosphoric
25 acld and/or one or more salts thereof, preferably ammonium salts,
The alkanoic and dicarboxylic acids are optionally substituted by
alkoxy groups having less than 5 carbon atoms, hjdroxy groups and
cyano groups.
In a particulary preferred embodiment of the invention, formic
30 acid, acetic acid, proplonic acid, butyric acid, oxalic acid,
malonic acid, succinic acid, glutaric acid, phthalie acid; nitric
acid, hydrogen chloride, hydrogen bromide and/or ammonium salts
thereof are used as the electrolyte in tﬁe aqueous wash.
Preferably the concentration of electrolyte in the aqueous

35 wash is high enough to ensure reasonable lon-exchange capacity. To
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More preferably, the washing treatment comprises three steps,

wherein the catalyst and/or catalyst precursor is washed in each of

20 the first two steps with a solution comprising one or more
electrolytes. The electrolyte concentration in the wash used in the
first two steps is preferably between 0.05 and 5 M in both steps,
more preferably the concentration in the second step is loder than
the concentration in the first step. In the third step the catalyst

25 and/or catalyst precursor is conveniently washed with water or with
mixture of water and a water-miscible organic compound.

If desired, the washing treatment may be preceded by a
pre-wetting or filling of the pore volume of the calcined
extrudates by impregnation with a suitable liquid, preferably

30 water,

The washing treatment is conveniently carried out at
temperatures of from O °C to 120 °C, preferably of from 10 °C to
95 °C. Most conveniently it is carried out at ambient temperature.
Each step of the washing treatment is typically carried out for a

35 period of from 2 to 120 minutes, preferably from 5 to 40 minutes,
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product may be dried. Drying typically takes place at an air
temperature of from 10 to 300 °C. In cases in which organic
compounds or ammonium ions are still present in appreciable amounts
20 in the washed product, it is most desirable to calcine the washed
product to a final air temberature of at most 1000 *C, preferably
of from 400 to 750 °C.
The washing treatment of the present invention can be applied
to a wide range of catalysts or catalyst precursors comprising a
25 porous carrier. The washing treatment is preferably applied to the
catalyst precursors. i
. The extrudate sultably comprises at least one refractory
oxide. The extrudate preferably comprises silica, silica-alumina,
alumina, zirconia, titania or chromium oxide, Extrudates comprising
30 silica are especially preferred.
H Extruded porous carriers can be prepared in a number of ways
known in the art. An example of a suitable process is disclosed in
European patent application publication number 0 309 048, wherein a
process for the preparation of a shapable dough for silica

35 extrudates is disclosed, which process comprises mixing and
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catalysts, catalysts which may be used in a process for hydro-

20 demetallization of heavy hydrocarbon oils, in the epoxidation of
olefinically unsaturated compounds with organic peroxides or
oxygen, in the hydration of olefinically unsaturated compounds to
produce the corresponding alkanols, in the hydrogenation of
aromatics compounds, amides, nitriles, cyanides ete., in the

25 dehydration of alcohols, in the purification of exhaust gases and
Fischer-Tropsch catalysts,

The washing treatment of the present invention Is particularly
useful when applied to improve the selectivity and/or activity of
catalysts comprising at least one metal or metal compound selected

30 fxom Groups Ib, ITb, I1Ib, IVb, VIb, VIIb and VIII of the Periodic
Table of the Elements, more preferably from Groups IVb, VIb and
VIII. Preferably the washing treatment of the present invention is
applied to improve the selectivity and/or activity of catalysts

comprising at least one metal or metal compound selected from
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The pilica whi chysmy. g, used in the process is often described as
anorphous silica, and iIs usuall¥ a porous silica. The word anor phous,
when] used i n conbi naftorfthitnvBish B3y beHtrbdntheapressps 1s often Peseyibed
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crystal structure, as defined by X-ray diffraction. Some

20 short-range ordering may be present and is indicated by electron
diffraction studies but this ordering gives no sharp X-ray
diffraction pattern. The extent of porosity may be indicated for
instance by the pore volume and/or the surface area. For general
information about amorphous silica, reference is made to

25 Kirk-Othmer, Encyclopedia of Chemical Technology, Third editionm,
Vol. 20, p. 766 ff. .

A suitable silica to be used in the process for the
preparation of extrudates is silica gel, a more or less coherent,
rigid, continuous three-dimensional network of particles of

30 colloidal silica. The amount of silicon dioxide is usually between
96 and 99.5% by weight. The aggregate particle size is usually
between 3 and 25 micron, while the ultimate particle size is
usually between 1 and 100 nm. The surface area may vary between 150
and 900 mz/g, and is often between 200 and 700 mz/g. Especially

35 suitable silica gels are spray dried silica gels. It is preferred
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4 20 is usually obtained in high temperature processes as vaporising
silica, usually sand, at 2000 °C and cooling, thus forming
anhydrous amorphous silica particles. Other processes are the
oxidation of silicon tetrachloride vapour with oxygen or with
hydrogen and/or methane and flame hydrolysis of silicon ester
25 vapours. Pyrogenic silica tends to be less dense than other types
of silica. The amount of silicon dioxide is usually more than.99.5%
by weight. The aggregate particle size is usually between 1 and 10
micron, often between 2 and 5 micron, while the ultimate particle
size is usually between 1 and 100 nm. The surface area may vary
30 between 10 and 500 m2/g, and Ls often bétween 15 and 400 mz/g.
The purity of the silica to be used in the process for the
preparation of extrudates is sQitably more than 97% by weight based
.on water free samples, preferably more than 98%, more preferably

more than 99%. It i{s preferred to use a sflfca which contains an

35 amount of sodium which is less than 10,000 ppmw, more preferably



id.ica, usually sand, at 2000 [err]C and cooling, thus forning
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to be used is suitably Erom 3 to 100% by weight, calculated as the

amount of Group IVb metal dioxide, based on the amount of water

free silica. Preferably. the amount of Group IVb metal is from 5 to

60%, more preferably from 5 to 20%, most preferably about 10%.

After mixing the componénts, the mixture is mulled for a
25 certain period, usually from 10 to 120 minutes, preferably from 15
to 90 minutes. The mixing of the components is suitably carried out
by mixing the silica and the Group IVb compound, followed by
addition of water.
In order to obtain strong extrudates, i.e. extrudates having a

30 high crush strength, especially after drying and/or calcination, it
may be preferred to add a certain amount of a basic compound to the
mixture. It is especially preferred to add ammonia, an ammonia
releasing compound or an organic amine or ammonium compound to the
mixture as these compounds do not leave behind any traces after

35 calcination. A preferred organic amine compound is ethanol amine.
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particularly having less than five carbon atoms, hydroxy groups and
20 cyano groups. Beside organic acids, inorganic acids such as
hyd}ogen fluoride, hydrogen chloride, hydrogen bromide, nitric
acid, nitrous acid and perchloric acid may be used.
To improve the flux properties of the mixture in the extruder
a surface acti?e agent or a polyelectrolyte may be added to the
s 25 mixture. The addition of the surface active agent or the
i polyelectrolyte further results in a smoother extrudate texture and
facilitates cutting of the extruded product. Further, formation of
macropores in the calcined catalytic material may be improved which
may enhance the catalytic properties of these products. Suitable
30 surface active agents are catlonic surface active agents (e.g.
fatty amines, quaternary ammonium compounds, aliphatic mono-
carboxylic acids, ethoxylated alkyl amines, polyvinyl pyridine,
sulphoxonium, sulphonium, phosphonium and iodonium compounds),
anionic surface active agents (e.g. alkylated aromatics, acyclic

35 monocarboxylic acids, fatty acids, sulphonated aromatics, alcohol
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The extruded, calcined and washed catalyst precursors prepared

in hereinbefore described are preferably used to prepare catalysts
25 for use in the preparation of hydrocarbons from synthesis gas, a
reaction which is known in the literature as the Fischer-Tropsch
reaction. Very suitable Fischer-Tropsch catalysts as well as a very
suitable process in which the catalysts may be applied have been
described in the prior art, for example European patent application
30 publication number 0 127 220.
Catalysts to be used for hydrocarbon synthesis may be prepared
by application of a suitable, catalytically active metal, for
example iron, cobalt ruthenium or nickel, or mixtures thereof,

preferably cobalt, to the extrudates.
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after application of the catalytically active metal. The

promoter(s) may also be applied before as well as after application

of the catalytically active metal. Suitable metal oxide promoters

may be chosen from the Groups IIla, IIIb, IVb and Vb of the Periodic

25 Table as well as from the actinides and lanthanides. Also chromium

may be used. Very suitably magnesium, calcium, strontium, barium,
scandium, yttrium, lanthanum, cerium, titanium, zirconium, hafnium,
thorium, uranium, vanadium and chromium may be used. Suitable metal
promoters may be chosen from Groﬁps VIIb or VIII of the Periodic
30 Table. Very suitably rhenium and Group VIII noble metals,

especially ruthenium, platinum and palladium, may be used. The
amount of promoter is suitably from 0.1 to 150 pbw per 100 pbw of
silica in the carrier.

The invention further relates to a process for the preparation

35 of hydrocarbons by contacting a mixture of carbon monoxide and
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repared  from 12 to 50 baw.grding to the processes as described above and

ed according The hydrogen antiOcdrheén plof6eite Obéntaleiny dsedt whiatenki oa.

The Lovanieoted %Eb%gdh?éa%% %9 &Jl%ghy QU QQ?JJ%OQFep%QQﬁ in a

uced. fore contaCting. t

ogen/ car boKay as described hergiopefgre mp%f{ﬁ'ém’E H’é‘sc%tt“aV%t“é’lé’F CAVEETRRY

vated by rédglodd ghan 1.5, preferablywitdm hylr ogeh 25r ® khedrfegérhsoat ai ni ng
“The FeduCly 98 MRBYaV &a¥io lower thhfl 1.5,SHid 0L Ye Pes GRLELER 19U 132

erature of ?rom 200 to 350 [err]C and
o have a value of from 1.5 to 2,5, preferably from 1.75 to 2.25.

It is observed that when unconverted hydrogen and carbon monoxide
is recirculated over the catalyst bed, it is possible to choose the
circumstances in such a way that the catalyst is contacted with a
25 synthesis gas having a substantial lower H,/CO ratio than the feed
synthesis gas, for example in the range of from 0.9 to 1.3, Thus,
the selectivity to longer hydrocarbon chains may be improved.
The catalysts prepared according to the above described
processes when used for the conversion of hydrogen/carbon monoxide
30 mixtures yield a substantially paraffinic product whose
high-boiling part may be converted in high yleld into middle
distillates by the use of a catalytic hydrotreatment. The feed for
the hydrotreatment chosen {s at least the part of the product whose
initial boiling point lies above the final boiling point of the
35 heaviest middle distillates desired as end product, although the
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The extrudates obtained in example 1 were analysed for their
sulphur and sodium content. It was found that the non-washed
extrudates contained 0,084 % by weight of sulphur and 0.672 % by
weight of sodium calculated on the total amount of extrudate. Three
25 columns (experiments 1, 2 and 3) were filled with 25 ml of
non-washed extrudate and kept at a temperature of 30, 60 and 90 °C
respectively. The washing treatment was carried out by leading 250
. ' ml of demineralised water through the columns in about 30 minutes,
. Before analysis of the washed extrudates, the washed extrudates
: 30 were further washed over a glass-filter with demineralised water (3
, times) and dried in air at room temperature, It can be seen from
; the Table that washing with demineralised water reduces the amount
of sulphur to about 0.04 % by weight. The amount of sodium is only
slightly reduced.
35 EXAMPLE 3

The general procedure of Example 2 was repeated with the



calculated as ZrJerr] on SiJerr]) and water, the-m xture having a
on* ignition of 59% The m xture was nmulled for 30 m nutes. After
$ing acetic acid was added in such an anount t-hat the pH decr eased
about 9.5 to 8.3 and nulling was continued for 10 m nutes. To
ove extrusion 4% by wei ght of the polyelectrolyte 15 NALCO
ademar k) was added and after addition-m4l i ng was conti nued for
her 10 m nutes. The m xture was extruded using a DELRI N
demar k) di exdeptdomridhat riheopeshingvinegteentonihzkreiegdneeewith a 1 6f 1.4 mm

olbt ai ngd aﬁmﬁiﬁr\(td’dégﬂt:@%o!\jﬂfci%ndfétedbéﬁc iga%nae&l g;% rl_iéetét:s 4, fours
cal ci ne I N rr r
t63| a\Si 1. alhq f9§ e so SecanF%t}_t flﬁ%ir[gduced tosul phur

ext rudat es®® i n exa weré ana

sodi um conPefd * br ‘Wécsh#ound t hat the non- vvashed extrudat es
ai ned 9. 084x iy yei ght of sul phur and 0.672 % by wei ght of
um cal cul ated oln t he a a unt f extrﬁ?ate Thr% d ¢ col ums
erinments 1, 2 ana §3"era F1e4 i repeate w &/aﬂh d
~fudat e and hep@ptapnattta@n’plm aaehie\gotr@@metﬂowaﬂchagﬁit{cblon]:@ith a0.1#

gectively. Ther gkt 8%ohiEHTESNM WBSt G87 firde ®Ulex yrﬂmeaeu Y €3%a 9y, ™
em neral i sed wat er through the colums in about m nut es.

re anal ysi &16% 1a5Blokdtel ekt Firggpdium F?fbte%s‘ffédr‘é%ﬁﬂd%& 8133 bY were
her wa8hed weyght.a gl ass-filter with dem neralised water (3 tinmes)
dried in aigga@p g gom tenperature. It can be seen from the Tabl e
t hal washi ng wTh dem neral i sed water reduces the ano of sul phur

t.o ‘about 0.04 % by W& §RRer=FhRrosRBf °brExeBrtumh ree GﬁP?"ted "’ithsF’i“’ght ly
ced. 35 eikXdpPloln Bhat the washingllheegmaet adasproudddirancodithxanplde 2 was

ated with Bnﬁonium nitrate solution for about 18 minutes (experiments 10, %ﬂ
ption that the washing treatment was carried out wth a 1 M

ni um atet att@4shlut FOH M8 80fE %95 frithat BRE1PRPELPRENRE weduged to  5ng
Wth washi fgiats &9 perghkC t he sodi um content was reduced to 0.22 %
ight. 5 exk¢YPKE 4 The general procedure of Exanple 2 was

ated with the _ — exception that the washing treatnment was carried
With a 0.1 M The general procedure of Example 1 was repeated and the

extrudate obtained was analysed for its sulphur and sodium content.
20 It was found that the non-washed extrudate contained 0.23 % by
weight of sulphur and 0.33 % by weight of sodium. The non-washed
extrudate was washed in a continuous manner at ambient conditions,
by contacting the extrudate counter-currently with an aqueous 1M

ammonium acetate solution for 15 minutes at a liquid/solid volume

25 ratio of 3.05. This washing step was followed by a second step in
. which the extrudate was contacted counter-currently with water for

10 minutes at a liquid/solid volume ratio of 1.25. The two steps of

this washing treatment were divided into smaller steps of 5 minutes

duration. After each smaller step, the washing solution was

30 refreshed. After this washing treatment the extrudates contained
0.085 3 by weight of sulphur and 0.12 % by weight of sodium.
EXAMPLE 7

The general procedure of Example 1 was repeated and the
extrudates obtained were analysed for their sulphur and sodium

35 content. It was found that the non-washed extrudates contained




mtric acid solution for about 18 m nutes (experinents 7, 8 and 9).

Wth washing at 90 [err] C the sodi um content was reduced to 0.17 % by 10
weight . EXAMPLE 5 The general procedure of Exanple 2 was
tepdated with the exception that the washing treatnent was carried

out‘vvlth alM ammpniumnitrate solution for about 18 ninutes
(exgerinments 10, 11 15 and 12) Wth WaéPli'ng at 90 [err]C the sodium
contlent was recbu

%
The {general pr oc ?é’yoVejéE‘eErT%f guip \‘/\Efya eg% S PA Y 1?%% °'¥Ps°dl"8'xt rudat e

obt g ned was an@xysedhtieot).its sul phur and SOdI um content. 20 It was
fourj[d that the gQppy@shed extrudate contai ned 0. 23 %by wei ght of
sul ghur and 0. 33 % by wei ght of sodium The non-washed ext rudat e was

dina conti nu%tﬁ:?rlrré?fhé’lf gitruitient LsAted ('Jﬁs‘i’“@"‘“’le 7 pypecBnttest g
xtrudat e cownseepscultientakyr wict tpoatntaque@us:elxm 20 mirsgE®NiABM acet at e

ion for 15,0 Qi&S AL Achiqy déxﬁ‘?\lg' s‘(x%l’x{ﬂecgécent §811. 83 Qf vy A3gndhi s
ng step was foll owed by a second s whi ch the extrudate was

in
cted count® EU?Q‘HHF‘ISPW?E ‘Wa?eﬁi“ 1‘0‘?7 weight {ertivdgted)at a
d/solid voiaaserLEad i o of 1.25. The two steps of thls washi ng

ment were divigded jnto PS S dur at
each smal |l er gt%p,tqﬁ!l osflmx%mda esg ' uf |3r%“?/\</gnin§%(ample ef'r 6she ll‘&?
washi ¥y tredfifshtstemev st Pu’d‘ataesoréemweﬁeee solutiog, vssi%wemcght of

ur and 0. 12edp b){tl\/\ﬂﬁaggi @Btﬁ%@bb‘é’nbeing at W&Ee@ature and haviﬁ@@

al procedure ted and t
obt ai;ned were anaﬁ yse aE(r)rr%t 18#/&5 (‘“hﬁ‘%mg €50t °§t?§ed hac?'éﬁﬁent

founf that the sonteptistfe®- Bkt bna{eéshemtdail ﬁedium content of 0.12 % by

S ??

- 15%- 0. Jdigixbyeiru@ide ah. sul phur and 0.54 % by wei ght of sodium
(extjudatel). EXN‘“,LEXLAdVPLE 8 A portion of extrudate 1, obtained
in Example 7, was—washed two steps with water at room tenperature

for PO minutes. An The exté)&@#‘t}da’eezwaed Gbektatedd HavExryries 1 .pAudndc8nt ent  of
0. 03] % by wei ghtespectively, were used for the preparation of Fischer-Tropsch

catalysts 1, 2 and 3 by impregnating them with cobalt (30 parts by
weight cobalt on 100 pbw eilica). Impregnation was carried out

20 using a concentrated solution of cobalt nitrate. After impregnation
of the carriers the impregnated particles were dried and calcined.
After activation with hydrogen, the activated catalyst particles
were contacted in a fixed bed reactor with synthesis gas at a HZ/CO

ratio of 1,1 and an inlet pressure of 26 bar). A heavy wax was

23 obtained. For catalyst 1, falling outside the scope of the
invention, a 100 g/1/h space time yield (100 STY) was obtained at
232 °C with a CS+ selectivity of 81 % by weight. With the water
washed catalyst 2 a lower 100 STY temperature of 220 °C was
obtained with a CS+ selectivity of 87 % by weight. The use of

30 ammonium acetate washed catalyst 3 resulted in an even lower
100 STY temperature of 212 °C with a C.+ selectivity of 87.5 % by

weight.
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anpi a podi um content of 0.54 % by weight (extrudate 2).

A portpon of extrudate 1, obtained in Exanple 7, was washed in 10.

first [step with a 1M ammoni um acetate solution and iin a second
ter, both steps being at roomtenperature and having a

with

dur at.ifjon of 20 m nutes.

content of 0.03 % by wei ght and a sodi um canggnt of 0.12 % by
(extrydate 3). 15

obt ai

ed in Exanples 7, 8 and 9
prepatati on of Fischer-Tropsch

them w th cobal t €30, pa

EXAMPLE 10 The extrudates 1, 2 and 3
respacsivel y, were used for the
catalysts 1, 2 and 3 by inpregnating
i ght cobalt on 100 pbw silica).

EXAMPLE 9

An extrudate was obtai ned having a sul phur

step

wei ght

. &ESNob.y 3 by .
| npregnation was carried out” 20 bivalehr suhrtet r at el mokeigtansediumobal t

nitrage. After inpregnation of the carriers the inpregnated particles
were dried and cal ci ned. After gcpjvation with hydrogen, the
activited catalyst payticles were contacted in a fix d57oed react or

wi th
of 26
the s
was o

wei ghy.

of 22

wei ght.

even
sel.ec
- 16
by we

bynt hesis gas at  a Herr]/CO

12 0.04 0.19

d (100 STY)

0.04atio of 1.1 and am.5&l et pressure

sulted in an

%

bar). A heavy wax was 25 obt @.oed. For catalyst 1, $6al | i ng outside
fope of the 4 invention, a 1Q0,g/1/h space tine yi e
bt ai ned at 232 [err]C with a %[err] sel ectivity%o?8 81 % by
Wth the wat e washed c&: @ yst 2 a | ower 10003y t enperature
[err] C was 6 obtained withoapfferr]+ selectivitéi){e 87 % by
The use of 3G anmoni um acefa £ washed catal yst 3°
ower 100 STY tenperature of” 212 [err]C with a0J&rr] +
ﬁivity of 87.5 % by wei ght 0.05 0.24
9 - 0.0s ABLE Experingnbl\lo.
ght sul phur 10 % by wei ght os&di um 0‘25
11 0.04 0.22
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T 5431 CLAI MS CLAIMS 1. Process for the
prefgarati on of extruded catal ysts or recursors, which catal ysts
or ‘gat al yst precursors conprise a porous carrier having a
rel’tively | ow content of aIkaIi or aIkaIine earth ions

or sul phur contalnln

whi ch ri ses

g the caral ySREoGPREAeR i PEVRSATLG: DA ppayats or cataly3E

porous ca%rié%’ﬂﬁ@%ﬁ% eréik@iJEi id% Gkﬁﬂéﬁhlof(i@ﬁ£f¥3kﬁr' zed in
t he wash npri ses, wa a mxture of water and one

re alkajtpe eapch dpoRiBh(eH SUBREENT T BERIRALRS . Whick Process
ocess’as clompnbsksi Raghimgnti, catrlyattar Fawdykh freatrsoreobtained after

calcination of a non-washed extrudate with at least one aqueous
wash.

2. Process as claimed in claim 1, characterized in that the wash
comprises water or a mixture of water and one or more

10 water-miscible organic compounds.

3. Process as claimed in claim 2, characterized in that the
water-miscible organic compound is an alcohol having from 1 to 10
carbon atoms, preferably from 1 to & carbon atoms, especially
methanol or ethanol.

15 4, Process as claimed in efther of claims 1 or 2, characterized
in that the wash comprises one or more electrolytes, preferably
selected from the group consisting of organic acids, inorganic
acids or salts thereof, more preferably selected from the group
consisting of alkanoic acids having 1 to 12 carbon atoms,

20 preferably 1 to 6 carbon atoms; dicarboxylic acids, preferably
having 1 to 6 carbon atoms, sald alkanoic and dicarboxylic acids
optionally being substituted by one or more alkoxy groups, having
less than 5 carbon atoms, hydroxy groups and cyano groups; hydrogen
fluoride; hydrogen chloride; hydrogen bromide; nitric acid; nitrous

25 acid; perchloric acid; phosphoric acid and/or one or more salts

thereof, preferably ammonium salts.

5. Process as claimed in claim 4, characterized in that the

electrolyte concentration in the aqueous wash is in the range of

from 0.05 M to 5 M.
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Mto 5 M secon step a wash comprising one &6r more electrolytes is gsed
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Process as glai ngdyl &1a@¥me:Gﬁd OJelﬁééddmfer bQons Qﬂarﬁﬁt eh'l%edm) in
the washing treatnent is carried eratureo fromO
C o 120 [SEb] GITR e uiEf e HoArPEBLodar o016 (S OSAP diiepncs.

preferably from Groups IVb, VIib and VIII.
10. Process as claimed {n claim 9, characterized in that the

20 catalyst comprises at least one metal or compound of a metal
selected from the group consisting of titanium, chromium, iren, -
cobalt, nickel, zirconium, ruthenium, rhodium, palladium, rhenium
and platinum preferably iron, cobalt, ruthenium and nickel, more
/5f;ferab1y cobalt.

25 11. /A catalyst or catalyst precursor whenever prepared by the

process of any preceding claim.
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|
of ! Process as claimed in any preceding claimwhen-used in the 15
preparation of a catalyst, which catal yst conprises at |east one-

VI b,

metal or metal compound selected from Goups Ib, Ilb, Illb, |Vb,

V1p and VI11 of the Periodic Table of the Elements, preferably from
‘G aqups Vb, VIb and VIII. 10. Process as clained in claim?9,
sharacterized in that the 20 catal yst cpmprises at |east one netal or
conpound of a netal sel ected fromthe group consisting of titanium
chriomi um iron, cobalt, nickel, zirconium ruthenium rhodipuggsy

pal} adi um rheni um and platinum preferably iron, cobalt, roTheni um
and} ni ckel , nore preferably cobalt. 25 11. A catalyst or catalyst

pregursor whenever prepared by the A B S ToRacess of any preceding claim
C13| T5431FF

WASHING TREATMENT FOR CATALYSTS AND/OR CATALYST PRECURSORS

A process for the preparation of extruded catalysts or
catalyst precursors, which catalysts or catalyst precursors
pomprise a porous carrier having a relatively low content of alkali
or alkaline earth jions and/or sulphur containing ions, comprises
washing the catalyst or catalyst precursor obtained after
calcination of a non-washed extrudate with at least one aqueous

wash.
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