
EP 0 455 307 BI Description The present Invention relates to a process for
the preparation of an alumina-based catalyst to the catalyst so-obtained,
and to a catalytic process In which the alumina-based extrudate catalyst is
used. The preparation of hydrocarbons from mixtures comprising hydrogen and
carbon monoxide by contacting this mixture at elevated temperature and
pressure with a catalyst is known in the literature as the Fischer- Tropsch
synthesis.  A catalyst often used for this hydrocarbon synthesis comprises
cobalt, iron and/or nickel, a promoter, and a carrier material. These
catalysts can suitably be prepared by deposition of the active com- ponents
on the carrier material techniques known in the artsuch as precipitation,
impregnation, kneading and melting. Recently a class of Fischer-Tropech
catalysts has been found, which catalysts have the property of yield- ing a
hydrocarbon mixture comprising only very few olefins and oxygen-containing
compounds and consisting substantially of unbranched paraff ins. A
considerable portion of the hydrocarbons in this mixture boll above the
boiling temperature of kerosine and gas oil fractions obtained In the
conventional atmospheric distillation 15  of crude mineral oil (the
so-called middle distlillates; boiling range 150-360 [err]C). It has been
found that the high boiling portion of this product may be converted at
high yields into middle distillates by means of hydrocracking. As a
feedstock for hydrocracking at least a portion of the product is chosen
such that the Initial boiling point lies above the final boiling point of
the heaviest middle distillates desired as end product. Hydrocracking of
the product, typically proceeding at very low hydrogen consumption, yields
middle distillates having a consid- 20  erably better pour point than those
obtained by the direct synthesis of middle distillates using the Fischer-
Tropsch hydrocarbon synthesis process. Fischer-Tropsch catalysts in the
aforementioned class typically comprise silica, alumina or silica/alumina
as carrier material, and cobalt, iron or nickel, together with a promoter
selected from the groups IIa, IIIb, IVb and Vb of the Periodic Table, for
instance zirconium, titanium, chromium or magnesium. During the preparation
25  of these catalysts, the catalytically active metal, that Is cobalt,
iron or nickel, and the promoter are deposited on the carrier material,
after which the resulting catalyst is calcined. The catalyst is activated
before final use in the Fischer-Tropsch synthesis by means of reduction,
the purpose of which is to reduce oxides of the catalytic species to their
metallic states. When alumina Is used as the carrier material, a number of
drawbacks have been encountered. Firstly,  It 30  has been observed that
during the preparation of alumina-based catalysts the addition of ruthenium
and/or platinum/palladium is required in order to increase the reducibility
of the catalytic metal to an acceptablelevel. Even so, relatively high
reduction temperatures are still required for such catalysts. The cost of
these metals Is very high and Is prohibitive of the industrial production
of these catalysts. Secondly, it is known in the art that catalysts of the
aforementioned class, particularly those comprising cobalt supported on
alumina, show a lower carbon monoxide hydrogenation activity in comparison
to similar catalysts comprising cobalt supported on silica (Journal of
Catalysis Volume 85, page 78-88, 1984). Most surprisingly, research has now
revealed that the aforementioned drawbacks may be overcome If, in the
manufacture of this type of catalyst, use is made of an alumina-based
extrudate comprising a co-extruded cobalt, iron or nickel source. 40 Such
extrudates are known from Czechoslovak patent specfication No.264,792
(CS-264,792) and United States patent specification No. 4,388,222
(US-4,388,222). CS-264,792 describesa process for thepreparation 



of a catalyst by extrusion of Group VI and/or Vill metals of the Periodic
Table together with aluminium hydrate, followed by drying and calcining. US
4,388,222 describes the preparation of catalysts having an alumina/titanla
extrudate carrier. Catalytically active metals may be incorporated into the
extrudate prior to extrusion. Both 45  documents fail  to disclose the
preparation of catalystshaving catalytically active metals in the reduced
state. It is noted that the manner by which a promoter may be incorporated
In the extrudate Is not critical, and It may be co-extruded with the
alumina and the cobalt, iron or nickel source or it may be deposited on the
alumina- based extrudates by conventional means. The extrudates obtained
show a good crush strength and are very suitable for the preparation of
Fischer-Tropsch catalysts showing high activity, selectivity and stability.
Fur- 50  thermore  these catalysts can be easily reduced at reduction
temperatures below 300 [err]C, preferably at 260 to 270 [err]C so that In
situ reduction is industrially feasible. Accordin ly, the present Invention
provides a process for preparing a catalyst by reducing a catalyst pre-
cursor obtainable by calcining an alumina-based extrudber prepared by a
process comprising the steps of. i) preparing an extrudable mixture of an
alumina precursor, a cobalt, Iron or nickel source and a solvent extruding
the mixture; and Ill) drying the so-formed extrudate. In a preferred
embodiment of the invention a cobalt source is used in the preparation of
the extrudable mixture. 2    EP 0 455 307 B1 The matrix of the extrudate
comprises an extruded alumina precursor. The alumina precursor may com-
prise aluminium oxides, aluminium hydroxides, aluminium oxide hydroxides,
or mixtures thereof. Preferred aiu- mina precursors are aluminium
hydroxides having free hydroxyl groups and which, upon calcination, are
con- verted-into porous alumina of good crush strength. Examples of
aluminium hydroxides are boehmite, pseudo- boehmite, diaspor, gibbsite,
bayerite and nordstrandite. Most preferred alumina precursors are diaspor,
boeh- mite and, In particular, pseudoboehmite. Upon calcination, diaspor Is
converted Into alpha-alumina, whereas boehmite is converted into
gamma-alumina, delta-alumina, or alpha-alumina, at calcination temperatures
of 450 to 560 [err]C, 750 to 1000 [err]C and greater than 1000 [err]C,
respectively. Pseudoboshmite tends to the formation of fibers on ageing and
drying. The surface area of the alumina may be as high as 500 [err]/g. 10.
The alumina precursor is mixed with the cobalt, iron or nickel source and
the solvent to form an extrudable.. mixture. The solvent is used to provide
an intimate mixture of the alumina precursor and the cobalt, iron or nickel
source and may be any of the suitable solvents known In the art. Solvents
suitable for providing an extrudable mixture or dough Include polar
solvents, such as water and lower alkanols, such as ethanol and methanol,
and mixtures thereof. The solvent is most conveniently water. 15   The
amount of solvent used to form the extrudable mixture is such that the
resulting mixture has the appro- priate extrusion properties, that is the
mixture may be easily extruded through the appropriate die plate with the
resulting extrudates retaining their form during the drying procedure.
Typically, the extrudable mixture comprises the solvent In an amount of
from 20% by weight to 120% by weight on the basis of the dry weight of the
alumina precursor. 



20   The extrudable mixture is preferably in the form of a dough,
obtainable by the peptisation of the alumina- precursor. Suitable peptising
agents for Inclusion in the extrudable mixture are well known in the art
and in clude weak acids, for example formic acid, acetic acid and propionic
acid. Aceticacid isa particularly preferred peptising agent. The amount of
peptising agent is sufficient to form a dough and is typically from 1 to
25% by weight on the basis of the dry weight of the alumina precursor.
Preferably, the extrudable mixture comprises 25  from 3 to 20% by weight
peptising agent. It has been found that extrudable mixtures comprising a
peptising agent in an amount in the upper region of the preferred range,
that is from 10 to 20% by weight, particularly - -            about 15% by
weight, result in particularly strong alumina-based extrudates. Although
alumina is preferably used as the extrudate matrix, mixtures of alumina
with titania and/or silica and/or zirconia may be used, provided that the
extrusion properties of the mixture are not adversely affected. 30
Anessential/feature
oftheprocessaccordingtotheinventionistheco-extrusionofthecobalt,
ironornickel source with the alumina precursor The cobalt, iron or nickel
source comprises any compound suitable for form- Ing an extrudable mixture
with the alumina precursor and the solvent and allowing the cobalt, Iron or
nickel compound to be reduced to the metallic element. Examples of suitable
cobalt, iron or nickel-containing com- pounds are inorganic or organic
salts, for example nitrates, hydroxides and oxides. Specific examples for
the 35   sources for cobalt are cobalt nitrate and cobalt hydroxide. In
general, hydroxides are preferred as sources for   - the cobalt, iron or
nickel because during reduction the volatile decomposition product (water)
does not result In environmental problems. Generally, the amount fthe
cobalt, Iron or nickel source is selected such that the catalysts prepared
com- prise 10 to 300 parts by weight cobalt, iron or nickel per 100 parts
by weight alumina. Preferably, the amount 40  of cobalt, iron or nickel in
the final catalyst lies in the range of 25 to 200 parts by weight,
preferably 40 to 100 parts by weight, most preferably 50 to 100 parts by
weight per 100 parts by weight alumina. The rheology of the extrudable
mixture may be improved by adding a structuring agent, such as polya-
crylamides, for example those sold under the trademark NALCO, and
carboxymethyl cellulose, for example sold under the trademark AVICEL. 46
To Improve the flux properties of the extrudable mixture in the extruder a
surface active agent or a poly- electrolyte may be added. The surface
active agent or the polyelectrolyte lowers the viscosity of the mixture,
gives a smoother extrudate texture and facilitates cutting of the extruded
product. Further, formation of mac- ropores in the calcined catalytic
material may be improved by the Inclusion of such agents, which may in turn
enhance the catalytic properties of the final products. Suitable surface
active agents Include cationic surface active agents, for example fatty
amines, quaternary ammonium compounds, aliphatic monocarboxylic acids,
ethoxylated alkyl amines, polyvinyl pyridine, sulfoxonium, sulfonium,
phosphonium and lodonium compounds, anionic surface active agents, for
example alkylated aromatics, acyclic monocarboxylic acids, fatty acids,
sul- fonated aromatics, alcohol sulfates, ether alcohol sulfates, sulfated
fats and oils and phosphonic acid salts and non-ionic surface active
agents, for example polyoxyethylene alkylphenols, polyoxyethylene
alkylamides, 55   polyols and acetylenic glycols. The extrudable alumina
precursor, the cobalt Iron or nickel source and the solvent are co-mulled
such that by the intimate mixing of these ingredients the extrudable
mixture Is formed. The mixing time is typically from 10 to 100 minutes,
preferably 35 to 80 minutes. Generally, the extrudable mixture has a solids
content 3  



EP 0 455 307 B1 of from 15 to 65% by weight, preferably 25 to 55% by
weight. After co-mulling, the extrudable mixture may be extruded using a
conventional extruder. An extruderof the screw-type may be used to extrude
the mixture through a die plate with orif ices of the desired form and
size. The extruded strands so-formed are cut to the desired length and then
dried. The extrudates may be 5   formed with any appropriate
cross-sectional design, for example, circular, multi-lobed forms or the
extrudate forms disclosed in US patent 4,028,227. Trilobe extrudates and
hollow cylinders are very suitable products. The extrudates may comprise
one or more promotors selected from the groups lla, Illb, IVb and Vb of the
Periodic Table, for example zirconium, titanium, chromium or magnesium, in
particular zirconium. Rhenium may also be used as a promoter. The promoter
may be added to the extrudate by conventional deposition tech- niques, or
by Incorporatin in the mixture to be extruded. if the promoter is to be
deposited on the extrudates, any conventional deposition technique may be
used, such as impregnation. Conventional deposition methods are disclosed
In US patent 4,522,939. Preferably, the promoter Is added to the extrudable
mixture, so that the use of a separate deposition step may be avoided and
the required extrudates may be formed in one single operation. Any promoter
source may be used. When the promoter source is added to the extrudable
mixture, it is desired that the extrusion properties of the mixture are not
adversely affected. Both inorganic and organic promoter compounds are
suitable for incorporation in the extrudable mixture. Examples of suitable
compounds are oxides, hydroxides, and carbonates. Suitable zirconium
compounds are zirconium hydroxide, zirconium carbonate and ammonium
zirconium carbonate. 20  Although the amount of promoter used depends on
the manner by which the promoter is added (deposition or co-extrusion), the
amount of promoter generally lies in the range of 0.1 to 100 parts by
weight promoter per 100 parts by weight alumina. Preferably, the amount of
promoter is 5 to 50 parts by weight alumina. After extrusion a catalyst is
prepared by a process comprising calcining the alumina-based extrudate pre-
- pared by the process hereinbefore described. The calcination temperature
is typically In the range of from 300 25  to 1000[err], preferably400 to
900 e[rr]C. If the extrudable mixture used forforming the extrudate does
notcomprise. a promoter, the process forthe preparation ofthe
catalystoptionally comprises an additonal step in which the promoter
compound is deposited on the extrudate prior to calcination. .
After calcination the active catalyst according to the present invention Is
formed by reduction, preferably at a reduction temperature of less than 300
C, of the catalyst precursor obtained after calcination. Most pre- 30
ferred is a reduction temperature in the range of 250 to 280 [err]C. This
reduction may be In situ, that Is performed with the catalyst retained in
the reactor. The reduction is very suitably carried out by contacting the
catalyst with hydrogen or a hydrogen-containing gas. in addition, the
present invention provides a catalyst obtainable by the process
hereinbefore described. In yet a further aspect, the present invention
provides a process for the synthesis of hydrocarbons using 35  the
aforementioned catalyst. The preparation of hydrocarbons from a feed
comprising synthesis gas, optionally In combination with me- thanol,
comprises contacting the feed with the above described catalyst and is
generally performed at a tem- perature of from 100 to 600 [err]C, more
typically 150 to 350 [err]C, preferably 180 to 270 [err]C, most preferably
200 



to 250 [err]C, and at a total pressure of generally 1 to 200 bar absolute,
preferably 10 to 70 bar absolute. The space 40  velocity is typically from
200 to 20,000 [err](STP) gaseous feed/[err] reaction zone/hour. The term
"STP" as used herein refers to a Standard Temperature (of 0 [err]C) and
Pressure (of 1 bar absolute). Preferably, the feed com- prises hydrogen and
carbon monoxide in a molar ratio of 0.9:1 to 3:1, preferably 1:1 to 2.3:1.
In a preferred embodiment of the process according to the present
invention, the preparation of hydrocar- bons from carbon monoxide and
hydrogen is used as the first step In a two-step process for the
preparation 45  of middle distillates. To this end the hydrocarbon product,
or at least that part of the product which has an Initial boiling point
above the final boiling point of the desired middle distillate fraction, is
subjected to a catalytic hydrotreatment as the second step in the process,
The catalytic hydrotreatment is suitably carried out by contacting the hy-
drocarbon material from the first step at elevated temperatures and
pressures and in the presence of hydrogen 50   with a catalyst comprising
one or more metals having hydrogenation activity, supported on a carrier.
In the hydrotreatment preference is given to the use of a catalyst
comprising one or more metals from Group Vill, supported on a carrier. In
particular, a catalyst is preferred comprising platinum on a carrier, 13 to
15% byweightof which is alumina and the remainderof silica. Preferred
reaction conditions in the hydrotreat- ment are temperatures In the range
of from about 175 to 400 [err]C, In particular In the range of from 250 to
350 55  [err]C, a hydrogen partial pressure of 1 to 25 MPa, In particular
2.5 to 15 MPa, a space velocity of 0.1 to 5 kg.l/h, in particular 0.25 to 2
kg.l/h and a hydrogen/oil ratio of 100 to 5000 NI/kg, in particular 250 to
2500 Nl/kg. The processforthe preparation of the alumina-based extrudates
and forthe preparation of catalysts using the extrudates so-obtained Is
further described In the following Illustrative examples. 4    EP 0 455 307
B1 EXAMPLE 1 Preparation of the extrudate 5 Various extrudates, the
composition of which is given in Table I, were prepared as follows:
Pseudoboehmite was peptised using diluted glacial acetic acid (3% by weight
on dry basis). Thereafter the cobalt source and zirconium source were added
In any desired order. Finally, water was added In such an amount that for
the extruion mixture the required loss on ignition (LOI) was obtained. This
mixture was co-mulled by intimate mixing for the given mixing time.
Finally, the structuring agent, AVICEL, was added and optionally a flux lm-
10   proving agent. The extrudable mixture obtained was extruded using a 1"
Bonnet extruder with a 1.7 mm deirin trilobe matrix. The extrudates, having
a trilobe form, were dried and calcined at about 500 [err]C. All extrusion
mixtures showed a good to excellent extrudability. 15   Catalytic
performance The calcined extrudates, now called catalysts and indicated
with the same numeral, were crushed, loaded into a reactor and dried at 260
[err]C in a nitrogen stream. The dried catalyst was reduced by increasing
the hy- drogen content of the nitrogen stream. The reduction temperature
was 260 [err]C. 20  After reduction the temperature was lowered to about
195 [err]C and the pressure was gradually increased 



to 28 bar. Synthesis gas was introduced Into the reactor at a gas hourly
space velocity of 800 NI/l/hr. The temperature of the catalyst was adjusted
such that a e[rr] conversion of 60 to 70% was obtained, corresponding to a
space time yield (STY) of about 100 g/lh. The performance of these
catalysts, expressed as [err]selectivity 25  Is given in Table II. For
comparison purposes the catalytic performance of two prior art catalysts
was tested, namely an im- pregnated 25Co/1Zr/100[err] catalyst and an
impregnated 25Co/1La/O.5Ru/100[err]catalyst. Theformercat alystwas reduced
at 260 [err]C, whereas the latter catalystwas reduced at 350 C. Under
similar synthesis con- ditions the [err] selectivity was 90% and 88% by
weight, respectively. Thus, it can be seen that the catalysts prepared
according to the present invention suffered neither of the disadvantages
associated with the prior art alumina-based catalysts discussed above and,
indeed, have shown improved activity.    EP 0 455 307 B1 TABLE I Extrudate
Material                        1              2              3
4 10 Alumina precursor l): Pseudoboehmite           1337             84
84             76 15 Co-source :Zr-source1) Zr[err]   580             13
_ [err]                                       14             33 Solvent
(g): water                    1275              80            70
20 30 Acetic  acid  (g):             87              4              4
5 Structuring agent  (g):             40             1.6            1.6
2.3 50             53             51 40             57            70
57 Extrudability:    excellent   good    smooth    smooth extrudate
extrudate Weight ratio 100/25/12  100/70/32 1)    dry weight  (g)  on the
basis of oxides .    . 



EP 0455 307 B1 TABLE II Catalyst Conditions                      1
2              3             4 10 Reduction temperature  [err]
260            260           260      260       260 H /Ofeed  ratio
1.1           1.1            1.1    1.1         2.0 Temperature  (*C)
202            220            222    201         193 20 Run  (hr)135
100            110      110        70 [err]  conversion               67
61            65      63         66 STY (g/l/h)                   108
100            105      104       106 30    C +  selectivity EXAMPLE 2 Six
further extrudates were prepared using the basic procedure outlined in
Example I above. The corn- 40  positions of the extrudates are set out In
Table lll. The crush strength (N/m) of the extrudates obtained was tested,
the values of which are given In Table LLL. It can be seen that the process
as described hereinbefore can be used to prepare alumina-based extrudates
having a very high crush strength. In particular, it can be seen that the
use of amounts of peptising agent In the upper region of the preferred 3 to
20% range gives rise to extrudates having a particularly high crush 45
strength. 50 7    EP 0455 307 B1 s 14~ ~~0                   . 15. co
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c   L  M   S i) preparing an extrudable mixture of an alumina precursor, a
cobalt, iron or nickel source and a solvent extruding the mixture; and iii)
drying the so-formed extrudate. 2.  Process as claimed in claim 1,
characterised in that the reduction is carried out at a temperature of less
than 300 [err]C. 3.  Process as claimed in claim 2, characterised in that
the reduction is carried out at a temperature in the range of 250 to 280 C.
10.   4   Process as claimed in any preceding claim, characterized In that
the alumina precursor is selected from the group comprising boehmite,
pseudoboehmite, gibbsite and mixtures thereof. 5.  Process as clalmed in
any preceding claim, characterized in that the cobalt, iron or nickel
source is a com- pound selected from the group comprising cobalt, iron or
nickel carbonate, hydroxide, nitrate and mixtures thereof. 6.  Process as
claimed in any preceding claim, characterized in that the extrudable
mixture comprises a co- bait source. 20  7.  Process as claimed in any
preceding claim, characterized in thattheextrudabie mixturefurthercomprises



a peptising agent. 8.  Process as claimed in claim 7, characterized in that
as peptising agent the mixture comprises from 10 to 20% by weight acetic
acid on the basis of dry weight alumina. 9.  Process asdalmed in any
preceding claim, characterized inthattheextrudable mixturefurthercomprises
a promoter source wherein the promoter is selected from the groups lla,
Illb, lVb and Vb of the Periodic - Table. 10. Process as claimed in claim
9, characterized in that the promoter source is a compound selected from
hydroxides, carbonate and carbonates of the promoter. 11. Process as
claimed in any one of claims 1-8, characterised in that prior to calcining,
a promoter source is deposited on the alumina-based extrudate, wherein the
promoter source is selected from the groups lla, lllb, lVb and Vb of the
Periodic Table. 35. 12. A catalyst obtainable by a process as claimed in
any one of the preceding claims. 13. Process for the preparation of
hydrocarbons comprising contacting methanol and/or a mixture of carbon
monoxide and hydrogen with a catalyst as claimed in claim 12. 40
PatentansprOche -1. Verfahren zur Herstellung elnes Katalysators durch
Reduzieren eines Katalysatorvorlaufers, der durch 45..    Calcinleren elnes
Extrudats auf Aluminiumoxidbasb erhaltlich ist des nach elnem Verfahren
hergestellt: Ist, wedches die folgenden Stufen umfallt: -I) Herstelen eines
extrudierbaren Gemisches aus einem Aluminiumoxidvorliufer, iner Kobait-,
Elsen- oder Nickeiquelle und einem Losungsmittel; -    .9IQ Extrudieren des
Gemisches; und -   5 s 111) Trocknen des so gebildeten Extrudats. 2.
Verfahren nach Anspruch 1, dadurch gekennzelchnet, dat3dle Reduktlon bel
elnerTemperaturvon unter 300eC ausgefflhrt wrd. 3. Verfahren nach Anspruch
2, dadurch gekennzelchnet, daB dle Reduktion bel elnerTemperatur im Berelch
von 250 bis 2800C ausgefuhrt wird. 4. Verfahren nach einem der vorstehenden
Ansprflche, dadurch gekennzelchnet, daB der Aluminiumoxid- 10.
..     .   ..  ....  ...... 10    45530781    I 1111~111 11111E 111131 II
I!IJ vorlgufer aus der aus Boehmt, Pseudoboehmit, Gibbsitund Gemiechen
hievon bestehenden Gruppe su-, gewahit let. 5. Verfahren nach elnem der
vorstehenden Ansprilchs, dadurch gekennzeichnet, daiB dis Kobalt-, Elsenw-
5.  oder Nickelquells sine aus der aus Kobalt-, Eisen- odor Nickelcarbonat,
-hy-droxid, -nitratund Gemiechen hievn bestehenden Gruppe ausgewihIte
Verbindung 1st. 6.Verfahren nach elnemn dervorstehenden Ansprroche, dadurch
gekennzeichnet, dag das extrudiorbare Ge- 



-      ~~misch sine Kobaitquelle urnfait. 7. - Verfahren nach sinemn
dervorstehenden AnsprOchs, dadurch gekennzelchnst, daB dos extrudierbare
Go- misch weiterhin sin Peptislerungsmittel umfagt. -8. Verfahren nach
Anspruch 7, dadurch gekennzeiohnet, dall des Germmch ala
Peptislerungsmittel 10 bism 20 Gsw.-% Essigsiure, bezogen auf
Alumlinlurnoxidtrockengewicht, umfagt. 15 . ....9. Verfahren nach einemn
dervorstehendsn AitaprOche, dadurch gekennzelchnet, daB das extrudierbare
Ge-. , ** miach weiterhin sins Promotorqueiio umfagt, worindsr Promotor aus
den Gruppenlha, Ihib, l~bund.Vb... des Perlodensystems der Elements
ausgewghlt lat. 20.  10. Vertahren nach Anepruch 9, dadurch gekennzeichnet,
daBl die Pronmotorquelle sins unter Hydroxiden,: ....... ....Carbonat und
Carbonaten des Pronmotors ausgewihite Verbindung 1stL 1I. Verfahren nach
einemn der Aneprflche I bis 8, dadurch gekennzelchnet, daB vor dem
Calcinisren auf demn. Extrudat auf Aluminiumoxidbasls sine Prornotorquelis
abgsiagert wird, worin die Prornotorquelle asu den. 25  . Gruppen IIa,
Illb, IVb und Vb des Periodensystems der Elements ausgewahit let. I-~ 12.
Katalysator, erh~ltich nach sinern Verfahren, wle In elnemn der
vorstehenden Ansprflche beansprucht 13. Vorfahren zur Herstellung von
Kohlenwaseersrtoffen, umnfasesend sin inberilhrungbringen von Methanol:
unodsresinem Gemisch aus Kohlenmonoxid und Wasasrstoff mitesinem
Katalysator nach Anspruch.12s..... -Rovendicatlons 1. ProcidA de
pr~paration d'un catalyseur par r6duction d'un progdniteur de catalyssur
pouvant Otreobtenu- 35 en calclnant un extrudat A bass d'alumine prapar6
par un procdd6 compranant lea ftapes mellon lesquel- ......... ..leg.: 1)
on pr6pare un m6lange extrudable d'un prog~nitsur d'alumine, d'une source
do cobalt, de fer ou. do nickel. et d'un solvant; 2) on extrude is m6lange
; et 3) on s6che.1'extrudat ainsi form6. 2.  ProcWd6 solon la revendication
1, n amct~riaA on cequoIa r6duct ion esteffectuhseAunsetemp6ratursedo mosde
3000C. 45  3.  Prao6d6 selon la revendIcation 2, caract&ris en ce quo la
r6duction eat effectu6s di une tsmpopature comprise dane l'intervalls do
250 A 28000._ME is         ~~~4.  Proc6dd solon l'une quelconque. des
revendicatlIons pr6chdentes, caractirisi en ce quo Ie prog6niteur d'alumino
est choisi dana Is groupo comprenant la boshmits, la pseudoboehmito, la
gibbelto et lours mi-   :v langes. 5.. Procid6 solon i'ne quelconque des
revendications pr6c6dentes, caractirisfi en co quo la source do co- bait,
de for ou do nickel oat un compos5 choisi dans Is groups comprenant Is
carbonate, 'hydroxyd eSt is nitrate de cobalt, do for ou do nickel. et
lsurs m6langes. 58 6.  ProcWd melon l'ne quelconque dos revendicatlons
prkc~entes, caract&ris en co quo Ia source oxtru- dable comnprond une
source do cobalt. :7~ ~ ~~~~~~~~~~~~~1 



7. *  ;  _; .M
EP 0 455 307 S1IDII111111Iils  ! - 7.   Procd6 solon lNune quelconque des
revendications pr6c6dentes, caractris6 en co quo lo m6lango ox trudable
comprend aussi un agent peptisant. **- . --.    8.   Proc6d6 solon Ia
rovendication 7, caract6rbe6 on ce  quo, comme agent peptisant, lo m6lange
comprend do 10 a 20 %  en poids d'acide acetique, par rapport au poids A
sec d'alumine. 0-9.   Proced6 solon l'une quelconque des revendications
pr6c6dentes, caracterlse en ce quo Is melange ex- trudable comprend aussi
une source de promoteur, ob le promoteur est choisi parml les groupes. Ila
lilb, i'!4--.-. '---w       .. _ . IVb et Vb du tableau p6riodique des
6lements. 10. Proced6 salon la revendlcation 9, caracteris6 en ce quo la
source de promoteur eat un compos6 cholsi parmi les hydroxydes, et
carbonates du promoteur. 11.  Proced6 solon I une quelconque des
revendlcations 14, caracteris6 en ce quo, avant la calcination, une source
de promoteur ost d6pos6e sur loxtrudat A base d'alumine, la source de
promoteur etant choisle parmi los groupes Ila, Illb, IVb et Vb du tableau
pailodlque des 6l6ments. 12.:  Un catalsur pouvant etre obtenu par un
proo6d6 solon l'une quelconque des revendications preo6den- tes. -... .2o
13.  Proc6d6 pour la preparation d'hydrocarbures, compronant la miss en
contact de m6thanol etlou d'un me-. lange d'oxyde de carbone et d'hydrogene
avec un catalyseur selon la revendication 12. i.-.:.....    .:  .
........: ;..     26: 15~~3 ........ .    -:, :.  ;; .......   ::. '45. i
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