TI TANI A SUPPORTS AND CATALYSTS The present invention relates to a process
for the preparation of a titania catalyst or titania catalyst carrier or a
titani a- swpposdiass2gat al yst, and a process of the prepar aCr@r2a6/055705

hydr ocarbons from synthesis gas using the new catalyst. Titania (or
titaniumdioxide) is a well-known white inorganic pignment, and two main
processes are used to prepare titania on a commercial scale, nanely the
socal l ed "chloride process" and the so-called "sul phate process”". In the
"chl oride process", titani TGhT2BhtafPPRAGRTAWANRLERATALESESe chl orinated at
700-1200 OC . Titaniumtetrachloride is separated fromthe other chlorides
by distillation. The titaniumtetrachloride, optionally after further

purification, isThe piresiehit dmvexygen c¢entaicri rg ga@r@befs%mi@rrattwées
bet ween 900- 1400 OC to formtitania. In the "sul phate process”, the
titani um conPHHATG HAR met &r itdtarnd adicedsivsd oF ééﬁ@@ﬁ@ré@é@l§§¢phurlc

acid at 150- %%qugr‘CBE@D%QEdWlaJ€¥§p%QE%%I%%Qaﬁ ¢ p %@t'og erQ

sul phates results in a concentrat titanyl sul phaté sol uti elatlvely

pure titani a tdiehydregiaerats opr edi pivicatoech iy nisy dirohy siys tofe stilse geusl pisairey
solut%on at a out 100 ...The remaining inpurities, especially netal
sul phat es, 9 &Y e€d in further purification stages, especially

by washing w th dulttatnq@ aeird tak sy vhl eaekiitg) Theahydnatencan Reifdd tered
until a titania content of 30-40 wit% i s obtalned Then the filtrate

i sdried, cal dinfe@argroli@maid f @chéa Mede®r oGererdi g Somseive toype of

appl|cat|0n prepare titania on a commercial scale, namely the so-

called “chloride process” and the so-called “sulphate
10 process”

In the “chloride process”, titanium-containing raw
materials are chlorinated at 700-1200 °C. Titanium
tetrachloride is separated from the other chlorides by
distillation. The titanium tetrachloride, optionally

15 after further purification, is burnt with an oxygen
containing gas at temperatures between 900-1400 °C to
form titania.

In the “sulphate process”, the titanium-containing
raw material is dissolved in concentrated sulphuric acid

20 at 150-220 °C. Removal of insolubles and precipitation of
iron sulphates results in a concentrated titanyl sulphate
solution. Relatively pure titania dihydrate is
precipitated by hydrolysis of the sulphate solution at
about 100 °C. The remaining impurities, especially metal

25 sulphates, are largely removed in further purification
stages, especially by washing with diluted acid or by
bleaching. The hydrate can be filtered until a titania
content of 30-40 wt% is obtained. Then the filtrate is



Besides the use of titania as a pignent, it has other applications. One is
as use as a catalyst itself in certain chem cal reactions. Another

appl i cat iwo 20&/4B24use as a catal yst carrier or support pCORP2@5085705 use of
titani a-based catalyst carriers is the_catalytic preparation of

hydr ocarbons from a gaseous m xture conpri sing carbon nonoxi de and

hydr ogen, generally known as the Fischer-Tropsch_process. .,The .

£ scher - Tr opSEhcr 06645 1SR ba” GYBH PR EHG BohvEF&Fbhdof SRYAPIEAPbBRaceous
f eed stocks tﬂgot&bgub@ apgilerasebhd hydrocarbons. The feed stock (e.g.
natural gas, associated gas, coal-bed nmethane, residual oil fractions,

bi omass and/ or cB&F}drs EbAvepeedfi hlhanipseSsteplofedta ki xhafeobher

hydrogen a“daggﬁ983tﬁ89§¥iggﬁ(ﬁgiﬁsnhéguég ESCQ£BEQSEGESEEEQ §g as
synt hesi s gas or syngas) . e synthesis gas 1s then fed 1nto a reactor
wheresit i s cemreinhedheniaaldi nghetsbep.okepthesuappblieatcabal yst tat el evat ed

t enperature and pressureagnto paraffinic cogEounds rangi ng from net hane to

hi gh ol ecul 3°SwePght CAGALYES E8RPr-FSi R GPPPBT200 carbon atoms, or, under

particular circugptanees, oeveBemEeriCahabyshselsedthNytheckis¢hes- Tsopsch
synthesis often conprise a titania based support material and one or nore

met al s from GheupaVellytet phepPsritadiicoTablvdroespbenal Eyofr sngeReoison
group, optional in _conbi.nation wth one or .nore tal oxides an/or netals
thed BRERRirVerttondara

as pronntersmlﬁg CcTPAP TRt 8Pes § PeeR*grve PYy8t's conprising
cobal¢ as thgeeatahyli gably: asetive cerpaBertropBcBOpbbRakEON With one or
nore promoters sel ected froq1zirconiun1 titaniunk chrom um vanadi um
rheni um pl ati nufhe Fischer-Tropsch process can be used for the
conversion of hydrocarbonaceous feed stocks into liquid
and/or solid hydrocarbons. The feed stock (e.g. natural
gas, associated gas, coal-bed methane, residual oil
15 fractions, biomass and/or coal) is converted in a first
step into a mixture of hydrogen and carbon monoxide (this
mixture is often referred to as synthesis gas or syngas).
The synthesis gas 1s then fed into a reactor where it is
converted in a single step over a suitable catalyst at
20 elevated temperature and pressure into paraffinic
compounds ranging from methane to high molecular weight
modules comprising up to 200 carbon atoms, or, under
particular circumstances, even more.
Catalysts used in the Fischer-Tropsch synthesis often
25 comprise a titania based support material and one or more
metals from Group VIII of the Periodic Table, especially
from the iron group, optionally in combination with one
or more metal oxides an/or metals as promoters.
Particular interest has been given to catalysts
30 comprising cobalt as the catalytically active component,
in combination with one or more promoters selected from

zirconium, titanium, chromium, vanadium rhenium, platinum

and manganese. Such catalysts are known in the art and



and manganese. Such catal ysts are known in the art andhave been descri bed
for exanple, in the specifications of International Patent Application No.
WO A- 970088Do@ndsddni t ed States Patent publication No. UBcAEp2@5/08305 There
is a continuous interest in nore efficient_ways to prepare catal ysts
carriers and/or catalysts, especially titania based carriers and catal yst.
In addition ghere is a.conti in . the preparation of catalysts

.puou interesﬁ _
havi ng i ncr ed8&§ EFF@n&FﬁFrégFﬁv%Pﬁ §K8TBr-CselBet NG PHSCAS1RELGESe@ above,

titania catakystreathibehll sakhiRehppliepatednb)oa NboR-begpenat ung process
or in arelatively |low tenperature process followed by calcination. In a

second step Vhétedr firetepnfeteal pybadapkednwNph BataF¢&P5rfBeri al s, shaped

and dried/calcin@gé CaLcinatiog LS in pa ticu%ar needed %?iggge strong
a

catal yst particl 685 Ft "hag HoW beeR fotRa fRat tTtERfa S&farySEC(¥aVFier)

and tjtani a- suppeebedecababyytsscanrbecobt ahagdrbyatheybydrol ysis of a
suitable titaniumconpound, followed by filtration to obtain_a wet
filtercake ofSPPfafildYahdtaidaoPafRe GetriFFfeprncaketPrhYPhe ¢at al yst

(carrier) prepangtibancnlhis st e BrhesalbusNYgRE-@a<PEavides a process for
the preparation of a titania catalyst or titania catalyst carrier or a

titani a- supporepdredtianyst cempiiystaghthénst epsrefsedbsairrnggha wet

(L) torpake, oL clitanazcthet Lanie havngagont Teds IVdLobuel 8 0beds oo

or npge catakystiRBkethahSer is either prepared by a high temperature
process or in a relatively low temperature process
followed by calcination. In a second step the carrier
material is admixed with catalyst materials, shaped and
dried/calcined. Calcination is in particular needed to

15 make strong catalyst particles.

It has now been found that titania catalyst (carrier)
and titania-supported catalysts can be obtained by the
hydrolysis of a suitable titanium compound, followed by
filtration to obtain a wet filtercake of titania and use

20 of the wet filter cake in the catalyst (carrier)
preparation.

Thus, the present invention provides a process for
the preparation of a titania catalyst or titania catalyst
carrier or a titania-supported catalyst comprising the

25 steps of:

obtaining a wet filtercake of titania, the titania
having been made hydrolysis of a suitable titanium
compound,

optionally admixing the wet filtercake with one or

30 more catalyst materials,
extruding said filtercake or said admixture, and

drying and/or calcining the so-formed extrudate.



extruding said filtercake or said adm xture, and drying and/or cal cining
the so-formed extrudate. Thus, a catalyst or catalyst carrier is prepared
whi ch doewonods/mequi re additi onal drying, calcining, etecrsre@sosser the
hydrol ysis of the titanium conpound. The,catalyst or catalyst carrier
so-fornmed al so has greater strength, activity and selectivity as di scussed

herei nafter when ﬁonpared %ﬁﬁh ﬁatal¥s£ gad fromdried and cal ¢i ned
titani a powder. THESeffetftdfYPheCtalein ¥anC?F5é?ﬁeﬁ? PEEP3 FEnove
crystal wateghita d@@@na@aeréghakbladdeeeaﬁaiiakymngtoaa@b§niaaq k@cconvert

organi ¢ and i norgani c conpounds to their respective oxides. Calcination
al so resul t sSERPSt p&hgar tpar hiveresysTReoéalkBpnatifaRivsh chEPrexpAuddhe is

normal |y carghedout al g.berperaLure:LD Lhecrands belueqn 340 .Geand 1000

C. Preferably al ci nat’ i's carried ou enperature I'n the range

of from 450 8€reag?h) @Ctivimyeapdeteiabkyvinyt he dasgasetdfrom 475 0C to

725 0C . The duration of the calcination treatnent is tépically fromO0.5 to
I

24 hours, prBfEFABPY teFoMENt GORPREGHs W1Ehi £abryYStnBadsl XAt FoASEr eat ment

is carried odhg Ra3aRi0%¥Y0geA¢aRtai BbRgeat nosphere, preferably air. The
extrudate may al so be dried prior to calcination. Drying is typically

carried out at aThenpéfacitrefofhapceéc3oetdon, tsaptabny 56- 200r6TOVer under
24 hours, prefergbly 1.Lo 4 hoycs, Aiier calelnatian, bhe pesyl ting

cat al yst naycﬁgs ti vated’'by "contacting the cafaly hydrogen or a
hydrpgen- conpaaiueg sgasndt ¥pi cahkyrat ocrgaperatutes nofrgabodt cdBBotpds00 0C

generally 200 to 350 OC . _ . _ _ .
to their respective oxides. Calcination also results in
stronger particles.
The calcination of the extrudate is normally carried
out at a temperature in the range between 300 °C and
15 1000 °C. Preferably, the calcination is carried out at a
temperature in the range of from 450 °C to 750 °C, more
preferably in the range of from 475 °C to 725 °C. The
duration of the calcination treatment is typically from
0.5 to 24 hours, preferably from 1 to 4 hours. Suitably,
20 the calcination treatment is carried out in an oxygen-
containing atmosphere, preferably air.
The extrudate may also be dried prior to calcination.
Drying is typically carried out at a temperature of up to
300 °C, suitably 50-200 °C for under 24 hours, preferably
25 1 to 4 hours.
After calcination, the resulting catalyst may be
activated by contacting the catalyst with hydrogen or a
hydrogen-containing gas, typically at temperatures of
about 100 to 500 °C, generally 200 to 350 °C.
30 The wet filtercake of titania can be provided from
any known hydrolysis reaction or source. These include
the the wet chloride or sulphate processes. Briefly, the

wet chloride process involves the hydrolysis of titanium



The wet filtercake of titania can be provided fromany known hydrolysis
reaction or source. These include the the wet chloride or sul phate

pr ocesseswoBoocaisBaz4 t he wet chl ori de process invol ves t reTpdscsioysos of
titaniuntetrachloride, e.g. by heating wth water the addition of
hydrochl oric acid, fromwhich a wet filtercake can be precipitated.

Al ternativel the ul phate process involves the addition of sul phuric acid
to forn1titaﬁ?5 Bﬁﬁﬁégg Fr8n1§% ﬁaﬁlﬁgtWFFPt8?58Eet88na991F6Pﬁe8 Loy

hydrol ysis, @y@robwiaddicngcsadi grbhydnexhds, wbe Eoneeachkectrht gke. The
hydrol ysis reaction is well known in the literature. Also the filtration

step has beeRT863piitbE@d- nALherPiptevatty ethA ﬁuﬂphétesﬁmp§éséf met
[iltercake of ihantags tha:agugous Bydrolysts.gfqany donolved.

titani um con alnlng materra ncl anrarn crys i 17& CoF gnphorous
forms Agai n, sUﬂptheprEabmawh;cﬁuahwﬁﬁtéﬂﬂabrWQMbdchaVBebﬁemméﬁlBg and
calcined prior to_use. In the present invention, such material can be
slurried mntﬁY§r§&NFé§PeeSSIv@ﬁtad§&BH é@déuﬁa§¥dépxéd§U|Fébﬁér@cﬁd whi ch

provi des easb%%cﬁ¥Q&gk£s'%heTh9d%51§gag'&@bhxleﬁylgawx1§0Qﬁb@ﬁraﬁ'xh%20 to
90 wt %, and the total water nmay al So vary considerably. Preferably, the

solvent is adudeagtgmethaﬂsbhehblEuémcakeonssaepdhes(pHem tles6ribpdef er abl y

2tob5) . This ﬁet n%ter%al is then ready for use in the process of the
present i nverti 6ASwithSIE PEGuiring any further treatnment steps, thereby

saving in the over ahl-tpeeddelires e@stist Fherwetakel ber eakenis net tpeepar ed
froma titania precursor in a process which requires an internedi ate

cal ci nati on ggegouR hyelroflivister @dkanyi digerevar yigaepinedcrntepaiagt a

material, including titania in crystalline or amphorous
form. Again, in the prior art, such material would have
been dried and calcined prior to use. In the present

15 invention, such material can be slurried with a suitable
solvent, such as a base or a suitable acid, which
provides easier hydrolysis. The crystallinity may vary
considerably (20 to 90 wt%), and the total water may also
vary considerably. Preferably, the solvent is acidic, so

20 that the filtercake is acidic (pH 1 to 6, preferably 2 to
5). This wet material is then ready for use in the
process of the present invention without requiring any
further treatment steps, thereby saving in the overall
production costs. The wet filtercake is not prepared from

25 a titania precursor in a process which requires an
intermediate calcination step.

A “wet filtercake” is generally defined in the art a
filtercake having approximately 10-50% by weight of
liguid, generally free water, or other solvent such as

30 methanol or the like. Generally, more than 1% is water
bound with the titania, preferably 2-10%, based on dry

weight of the titania therein.



filtercake having approximately 10-50% by weight of |liquid, generally free
wat er, or other solvent such as nethanol or the like. Generally, nore than
1% is watwo 2bemsswi th the titania, preferably 2-10% basedressdsyrosnei ght

of the titania therein.Optionally, the_wgt _filtercake can be washed with an
anmoni a or an ammoni a-r el easi ng conpound such as an aqueous solution

conpri sing one or_nore nium co i bly at el evat

tenperature, to P85688a§gnn ﬁaﬁ?gp? ﬂtﬁﬁFggﬁuFﬁp 86| pASPLES. wEﬁanﬁPes of
this form of swashiiAg oar endbfgbasad rkne¥oi 03/ 838 8&ndPV§E@EaQEYanthe

adm xing of the wet filtercake of titania and the one or nore catal yst

mat eri al s i s28HLPVEd SOGHEBPINCRIRG 1SAIDI PA§ andMmerck ABRENAYM A
k“ead'”9/”U"'RgoG%BQ°dpo% BﬁgegEeeﬁé%E%BB et g EQEﬁEXSt BSFQ%uE'ta“'a as
e per#or REf ol

catal yst carri can be conprising t ow ng s

m xi ng the tcbaneainkinitier cakearanduaat suppWbkkEscont ai ni ng conpound
catalyst material, with or w thout optiqgnal pronoters, and which is at

| east partially F%Q@Q}eﬁr8€eFQBPyfQQ@%?foWaégéﬁg>96@6dFﬁ§éPﬁBﬁean t he
anount of |i gui @3use@.agho forma mxture, (b) extrusion shaping and drying
of the m xture thus-obtained, and (c) calcination of the m xture

t hus- obt ai ned. TﬁeeﬁeqabdymayhbeaamyxohgsuftabbeWthﬁndsekn@kﬁ pfi the art,
for exanple al cohol s, suc t hanol _and

. [ t hanol
b opanol | ket olig %o 0R &0eatBEong: TRFFer dialy Euba g  BlEpanora tAngd
aronpgic soI%@@t@y sU&Ands mohueng. aAdnest keeavenigent and preferred |iquid

is water.

A kneading/mulling method for the preparation of a
catalyst using titania as catalyst carrier can be
performed comprising the following steps: (a) mixing the
titania, filtercake, and a Group VIII containing compound

15 catalyst material, with or without optional promoters,
and which is at least partially (>50%, preferably >80%,
or even >90%) insoluble in the amount of liquid used, to
form a mixture, (b) extrusion shaping and drying of the
mixture thus-obtained, and (c) calcination of the mixture

20 thus-obtained.

The liquid may be any of suitable liquids known in
the art, for example water; ammonia; alcohols, such as
methanol, ethanol and propanol; ketones, such as acetone;
aldehydes, such as propanol, and aromatic solvents, such

25 as toluene. A most convenient and preferred liquid 1is
water.

Typically, the ingredients of the mixture are mulled
for a period of from 5 to 120 minutes, preferably from 15
to 90 minutes. During the mulling process, energy is put

30 in to the mixture by the mulling apparatus. The mulling
process may be carried out over a broad range of

temperature, preferably from 15 to 90 °C. As a result of

the energy input into the mixture during the mulling



Typically, the ingredients of the m xture are nulled for a period of fromb5
to 120 mnutes, preferably from15 to 90 mnutes. During the mulling
process, woan@y4sR4put in to the m xture by the nmullingrepEee@soss7oThe
mul | ing process may be carried out over a broad range of tenperature,
preferably from15 to 90 0OC. A s a result of the energy input into the

m xture durin t he nuIL proi sg, there will be a rise in_tenperature of
the mxture H PFRGS g YA ; Gi fabF& &BWFEWEFéﬁFVrEVQﬁIEBFe mul | i ng

nmachi ne nmay ﬁﬁxeuﬁeomaqlnghﬁuamaagt @Byegaagxbng subhabkyihetyeen 0.05 and
50 Wi/ mi n/ kg, preferably between 5 and 10 Wi/ min/kg. To inpfove the flow

properties oﬁvﬁhéahﬂ%t@ﬂéllhg m§CbFéEemﬁ§db§oemﬁéPM§é ofkeopmavneg Pifow
i mproving age ggn /o%ug% Bgtalgﬁebn ghgnglgbuwﬁéﬂgh?%gtp ext rusi on.

Sui t abl e addl |nc on’in m xture inc of gahi ¢ aci ds,
fattysanlneSprqmaEebmgryeawaanlOnﬁcenﬁomldwh/mmhykgnyl pyri di ne,
sul phoxoni um sul phoni um phosp honlun1and i odoni um conpounds, al kyl ated

aromati ¢ conmpounds, lQE?@VFCtHﬁnS EYr BERYFPFELSE] 89S, thﬁtF§XEEFﬁs l§ullﬁhonated

aromati c conpodrds,al ¢gheh 3ukrhahes, rehB?E ahepholpsulRhat 88ensyl phat ed
fats and oils, phosphonic acid salts, polyoxyethylene al kyl'phénol s,

polyoxyethylend/akceh@kgslpoly@ﬁveuhyténemakkykanpmesr pol paxyeshyphene

al kyl am des, I yl .S nd.acet I cols. Preferred
20Tt ves. ar SUSGHE Enaar Lrdeer SBEmiTRe KA o Lind B PeFFRGE . 176 00em n
strong extrudahesid bdisispr @E@chedmtlaeisnchudeemaweam&humﬁ\, prior to
extrusion, at least one conpound which acts as a peptising agent for the

titania. Sui CRBPEUPESti SPAYVAGEAt BYFaAingel G8LBROKANEHE, eSULRHABLEN,
phosphonium and iodonium compounds, alkylated aromatic

compounds, acyclic mono-carboxylic acids, fatty acids,
sulphonated aromatic compounds, alcohol sulphates, ether

15 alcohol sulphates, sulphated fats and oils, phosphonic
acid salts, polyoxyethylene alkylphenols, polyoxyethylene
alcohols, polyoxyethylene alkylamines, polyoxyethylene
alkylamides, polyacrylamides, polyols and acetylenic
glycols. Preferred additives are sold under the

20 trademarks Nalco and Superfloc.

To obtain strong extrudates, it is preferred to
include in the mixture, prior to extrusion, at least one
compound which acts as a peptising agent for the titania.
Suitable peptising agents for inclusion in the extrudable

25 mixture are well known in the art and include basic and
acidic compounds. Examples of basic compounds are
ammonia, ammonia-releasing compounds, ammonium compounds
or organic amines. Such basic compounds are removed upon
calcination and are not retained in the extrudate to

30 impair the catalytic performance of the final product.
Preferred basic compounds are organic amines or ammonium
compounds. A most suitable organic amine is ethanol

amine. Suitable acidic peptising agents include weak



m xture are well known in the art and include basic and acidi c conmpounds.
Exanpl es of basi c conpounds are anmoni a, anmoni a-rel easi ng conpounds,

amoni umworpeuase4or or gani ¢ am nes. Such basi c conpoumds/Ere@snssoyed upon
calcination and are not retained in the gxtrudate to inpair the catalytic
performance of the final product. Preferred basic conpounds are organic

am nes or ammoni .um conpounds. A_nobst suitable organic,gmne (s ethanol

ami no. Sui taBPa%aci APE FEATPYPNSCRBAAt S el Q68 TREAREERds OXRbA CoRANEY ¢
form c acid, sagebirepaehdc g¥xaki.c acid, and propionic acid. Optionally,
burn-out materials may be included in the mxture, prior to extrusion, in
order to create RRELOPOLEY i AurheopesuhtPRjaést hadabesinshirgdadl énbuha- out

materials arg;coqyanl v knowa i g.the-ach, TheotaLal campunt of flow inproving

agent s/ extrusi on ai ds, péptising agents, and rn-out nmaterials in mxture
prefesably isacmopbeecsangetok teeml@ihgt ex20Ulbyewnei ght rabbeebpraftenabl y

from0.5 to 10% by ight, on the basis of the total weight of the m xture.
Exanpl es of S@EEBR chFﬁl§§Pmﬁpg§a?89WBnlﬂeFﬁSdérés descri bed above are

di sclosed in WO AnQ9349171 andlftt bEarhawCahpkysingr §98Red /By g iBRESENt
i nvention can be used in any chem cal reaction kndown"to involve titania

catal ysts, sadHsaspepéibydgorygshnssef ahgdbogenovyanateriAlsi tanmaxtatal yst

mor e cat &l ySP “BRFEFPANS Ssatn ChEt SFTAPs e nbrll by oong st et “ERGA e it ani a.

In ong enbodheeBt pek feebpresentn ONEenbi a0z bheweigBachoat Rae dakakyst

material is preferably a . _

of the total weight of the mixture. Examples of suitable
catalyst preparation methods as described above are
disclosed in WO-A-9934917.

The titania catalyst prepared by the present

15 invention can be used in any chemical reaction known to
involve titania catalysts, such as the hydrolysis of
hydrogen cyanide.

A titania catalyst carrier prepared by the present

invention can be used to support one or more catalyst

20 materials, such materials generally being other than
titania. In one embodiment of the present invention, the
or each other catalyst material is preferably a
Group VIII metal or Group VIII metal compound, and is
more preferably a cobalt containing compound. Any cobalt

25 compound of which at least 50% by weight is insoluble in
the amount of the liquid used, can be suitable used in
the method of the present invention. Preferably, at least
70% by weight of the cobalt compound is insoluble in the
amount of liquid used, more preferably at least by 80%

30 weight, still more preferably at least 90% by weight.
Examples of suitable cobalt compounds are metallic cobalt
powder, cobalt hydroxide, cobalt oxide hydroxide, cobalt

oxide or mixtures thereof. Preferred cobalt compounds are



Goup VIII metal or Goup VIII netal conmpound, and is nore preferably a
cobalt containing conpound. Any cobalt conpound of which at |east 50% by
wei ght i swonsalubi2e i n the anmount of the |iquid used, caoThP2esio5=ms e used
in the nethod of the present invention_ Breferably, at |east 70% by wei ght
of the cobalt conmpound is insoluble in the anount of liquid used, nore

f bl I t by 80%weight, still : f bl t | t 90% b
Nel oht - ExanpPeOTop % LR8P4 cOBAPE E6RBOURGESLE RECAIFi B55304I ¢ ponder.
cobal t hydroxhﬁ?uggﬁ%%khgg§hge 9¥?Eﬁ§h§68983§§|t oxi de or m xtures thereof.

Preferred coba ounds “ar eCo HA. O her catalytically

active netals i nchedempuhhenifuartialgptandtbirikel . fdhecapmpnt ebbeatal yst
material, for exanple cobalt conpound, present in the m xture may vary
wi del y. Typi E8PPYUNEhe PAERERIe 18P BestUpet BRAO VALY, ¥oBSIY -rel ative to

the total an@ggticgfn?at ah¥S i xRheterahby 1 1530w ¥ 4fhgrabayg,apount s of
cobalt refer to the tfotal anpunt of cobalt on Fhe basis of cobalt netal,
and can be deteépmiined tby throwrtellepmauat afiakpsihd yséchpirgdesabIlye cobal t

conmpound may . further ,copprise a G oup |Vb and/ or Goup VIIb, conpound,
P e v D R 2B e g P e PR e B Bt e o nd OB bE RPRPeY f ed
cobal t - cont akbRibR@ tCceIPewRd 1itS o Fh¥edagcobablr wapganesethydr axadeanThe

present invention further provides a catal yst whenever prepared by a
process as héeéegrdaser Phednowspedcarny akhapalygé scaeahpiauratedingl i s

CoP o0 o2 BB EOTRURE T0e RLeREH chveaLion sh30corow des vae -
process, a hgdoogewatlioonoppocess, paeferably a zirconium, manganese or
rhenium compound. The most preferred cobalt-containing
compound is a mixed cobalt manganese hydroxide.
The present invention further provides a catalyst

15 whenever prepared by a process as herein described,
especially where the catalyst material is cobalt or a
cobalt compound.

The present invention also provides use of a catalyst
as formed by the present invention in a hydrocarbon

20 conversion process, a hydrogenation process, a
hydrocarbon synthesis reaction, or in the purification of
exhaust gases.

The invention is particularly directed to use of a
catalyst formed by the present invention in a Fischer-

25 Tropsch process, wherein the catalyst is used to catalyse
the conversion of a mixture of carbon-monoxide and
hydrogen into a paraffin wax comprising product.

The mixture of carbon monoxide and hydrogen, also
referred to as synthesis gas or syngas, is prepared from

30 a (hydro)carbonaceous feeds, for example, coal, bio-mass,
mineral oil fractions and gaseous hydrocarbon sources.

Preferred hydrocarbonaceous feeds for the preparation of

synthesis gas are natural gas and/or associated gas. As



hydr ocarbon synthesis reaction, or in the purification of exhaust gases.
The invention is particularly directed to use of a catalyst fornmed by the
present iwoeandd/oags2sn a Fi scher- Tropsch process, wherei rCrirP2@asd7yst i S
used to catalyse the conversion of a mxtjre of carbon-nonoxide and
hydrogen into a paraffin wax conprising product. The m xture of carbon

nonoxi de and drogen,, also referred to _as.synthesis gas gr syngas, isS
pr epar ed froﬁFéS?hgaFgf%88?80nﬁ%@Sﬁspﬁégag} ¥6F 8§éﬁﬁl@?d285l¥tgﬁ8-nass,
m neral oil Eé@@kmqag,angugaigowésby@r@ﬁaépaehégméc%§s_Réeﬁﬁ@rﬁg/co
hydr ocar bonaceous feeds for the preparation of synthesis gas arée natural

gas and/ or asseadbat ed gasutAlt heseafieedst acksryabbed pasthalk-0xbgatihon
and/ or steam reform ng, %gually result in synthesis gas having H2/ CO rati os

g
of about 2 , C@&BaVEti §SatVEr FSGEod2ELSchar- FropsENPEaPal fetaa¥StheSuser

ratiosfor thihssbypeook eabakyshyl seakgoi1ahodts 2 but may be as lowas 1 .
The present invention further provides synthesis of hydrocarbons using a

catal yst fornmed Bpet heepeaseanviententi dnrtithe FrorhdesTegpsbhscat alfytic

conver si on process be perforned,under convention synt hesi s conditions
nown § n T hoPAPESCTy BREST PYonehe G4t ATyerc Golloer BFon iy “BESBFf ected at a
tenperature iiAaveRe ibangenef rfikerel50rbps380c8€alypref ebakkysfibam 180 to 260
0C . Typical total pressures for the catalytic conversion process are in

the range of PFPERSE Y206 Bar fapgsrutederorenyeetéprably syRSREE6St o 70 bar
PR LA ILE SOTeE oD ooes eanEe s b cataian 75 w6
conversion may be effected at a temperature in the range
of from 150 to 300 °C, preferably from 180 to 260 °C.
Typical total pressures for the catalytic conversion
process are in the range of from 1 to 200 bar absolute,
15 more preferably from 10 to 70 bar absolute. In the
catalytic conversion process especially, more than 75 wt%
preferably more than 85 wt%, of C5+ hydrocarbons are
formed.

Depending on the catalyst and the conversion

20 conditions, the amount of heavy wax (Cop+) may be up to

60 wt$%, sometimes up to 70 wt%, and sometimes even up to
80 wt%. Preferably, a cobalt catalyst is used, a low

Ho/CO ratio is used (especially 1.7, or even lower) and a

low temperature is used (180-260 °C, preferably
25 190-230 °C). To avoid any coke formation, it is preferred

to use an Hp/CO ratio of at least 0.3. It is especially

preferred to carry out the Fischer-Tropsch reaction under
such conditions that the SF-alpha value, based on the
obtained linear products having 20 carbon atoms and

30 having 40 carbon atoms, 1is at least 0.925, preferably at
least 0.935, more preferably at least 0.945, even more

preferably at least 0.955. Preferably the Fischer-Tropsch



Dependi ng on the catal yst and the conversion conditions, the anount of
heavy wax (C20+) ma Y e up to 60 wt% sonetines up to 70 wt% and

sonet i neswewvess/upi2to 80 Wt % Preferably, a cobalt catal petr/EP00asssips a | ow
H2/CO ratio is used (especially 1.7, ar gven lower) and a | ow tenperature
is used (180-260 0C, preferably 190-230 0C) . To avoid any coke

formation, i erred to_use an H2/ CO ga i 0 gf t least 0.3. It is
r séﬁ W£

E .S reE e
especially p 39@??85 PEScEFFY2But OPREEPECREr 1375 actB8h’under such

condi tions tEggfgggbig-qbp@@%yahggiog§g% 9B;theoohtai ned Iinear products

havi ng 20 carbon atons and havin carbon atoms, I's at |east 0.925,
preferably at | ea@adt 0i98bhernDrepprief prabkysainaleast a0s9dbryeyen nore

preferably at |east 0.955. Preferably the Fischer-Tropschhydrocarbons
st ream conpr P$&85€af P€a§tf%§e®t9§%35¥,pﬁPE?é?abF§pﬁélﬁ%@§ flore preferably

50 wtH The Fi,sehelnlnarseh<RHOGESS E@éf@%aﬁl?'HrEMrEE prasess or a fixed
bed FT process, especially a nultitubular fixed bed, preferably a three
phase fl ui di §edibedepr bedsproThesti nal anount of catalyst material (s) on

the titania carrier i.s eferably i.n _the.range_of fr to Q0 pbw per 100
bbw of car i er | AGFe SPBReriBly Y PEnribor s ehoRabsr  alREL: b SR bm 15T o 60

pbw. |If desitedantibeceatrakyst snpye@ksabipchudeneneadgensire raremals ter net al
oxi des as pronoters. Suitable netal oxide pronoters nmay be selected form
Groups HA, HBOO| yBY yBr VPB &Pvt Ré Périrégire TabPePseiekabayt farded Oand

e o AT e e W
thori um urani umifvaeadirem, the catalyst may also include one or more
metals or metal oxides as promoters. Suitable metal oxide
promoters may be selected form Groups IIA, IIB, IVB, VB,
VIB of the Periodic Table or the actinides and

15 lanthanides. In particular, oxides of magnesium, calcium,
strontium, barium, scandium, yttrium, lanthanum, cerium,
titanium, zirconium, hafnium, thorium, uranium, vanadium,
chromium and manganese are very suitable promoters.

Suitable metal promoters may be selected from

20 Groups VIIB or VIII or the Periodic Table. Rhenium and
Group VIII noble metals are particularly suitable, with
platinum and palladium being especially preferred. The
amount of promoter present in the catalyst is suitably in
the range from 0.01 to 100 pbw, preferably 0.1 to 40,

25 more preferably 1 to 20 pbw, per 100 pbw of carrier. The
most preferred promoters are selected from vanadium,
manganese, rhenium, zirconium and platinum.

The present invention further provides a hydrocarbon
product whenever prepared by a synthesis as herein

30 described.

The nature of the present invention is such that
prior to calcination, the extruded admixture of titania

wet filtercake and catalyst material(s), with or without



chrom um and nmanganese are very suitable pronoters. Suitable netal
pronoters may be selected from Goups VIIB or VIII or the Periodic Table.
Rheni um awmo 2@eodp42¥] | | nobl e nmetal s are particul arly suipCalEpegoswsi7os

pl ati num and pal | adi um bei ng especial |y preferred. The amount of pronoter
present in the catalyst is suitably in Hhe range from0.01 to 100 pbw,

preferably 0.1 tqo 4 nor e_pr ef er abl to 20 pbw, per 100 pbw of .carrier.
The moot br eFE¥T G ZBPEROEPEP P SeFUcted ot PORUARAR! uf OHanBRRGYENE

rhenium zirggehu®, asdcpl abundmoeThenpiaseat kpvanthen1fuet peecpravi-des a
hydr ocar bon product whenever prepared by a synthesis as herein described.

The nature ofatgénptésanefi hrenPrerursosuéhatRatoppi eptadyeal efnabieon, the
extruded ad .§E§Eﬁtoﬁnbi5@95ﬂ wet filtercake and catal yst material (s),
with or w thoutany further conponents such as pronoters, flow inproving
agents, etc, couffdebpreenatdenednasoca eatal psbvpdesuasproc€akcitnat tan of
the precursor |eads to a catalgzgnof the present invention. The present

i nvention al B5°pREGEAEE 2 pPot f-8r CRhe8 1 ¥rEpRFEEIEACET 4 £1EARTE cat al yst

precursor or chbikhagis? eat-ali st peakiir8brPEERPYL3E nGORREI 8kBGst Re st eps of:
obtaining a wet filtercake of titania, optionally adm xing the wet
filtercake with ohtasninore watafystemansei afstigadiextrudi ng said

adm xture. The tit ng%aggtaléagxcarrkgg cap %QEQeQEa gegi'ﬂ a_manner known

inthe art for c8PryrAg of SuUppdrifng oné or “nore-catal yst mat'erral (s),
suchi@s the gatal ystangiser malkefshidsedndn the Fischer-Tropsch process. The
extruding said admixture.

The titania catalyst carrier can then be used in a
manner known in the art for carrying or supporting one or
more catalyst material(s), such as the catalyst

15 material (s) used in the Fischer-Tropsch process. The
titania catalyst carrier prepared by this process has
reduced impurity content, especially reduced sulphur
content, compared with existing preparations of titania,
and will therefore be improved over the disadvantages

20 discussed above.

Catalytic material suitable for slurry FT reactions
can be made by grinding and sieving the material obtained
in the above process, e.g. the extrusion process. A sieve
fraction of particles having a diameter of 10-100 micron

25 can be prepared. This fraction shows the same
advantageous preparation as extruded material.

The present invention further provides use of a
titania catalyst or titania catalyst carrier whenever
formed by a process as hereinabove described, in a

30 catalytic process, especially a hydrocarbon conversion

process, for example Fischer-Tropsch process.



titania catalyst carrier prepared by this process has reduced inpurity
content, especially reduced sul phur content, conpared with existing

pr epar at iwo0afo4gd2tani a, and wil | therefore be inprovedprPorapr205855705

di sadvant ages di scussed above. Catalyticymterial suitable for slurry FT
reactions can be nmade by grinding and sieving the material obtained in the
above process, e.g. the extrusion_process. sjeve fractjon of particles
havi ng a dianeteFQSflfﬁ?Tgboﬂié?oﬁgﬁg eBelﬁfgﬁtF%E?dTRYSLP?ag?%gﬂw§ﬂ8ms t he
same advant ageawplpr, eRatahi Onoasvext r ydediaaheti k. usB8 phresent ri pyenti on
further provides use of a titania catalyst or titania catalyst carrier
whenever for B8 B§ORSpPECcELS ABVRBEEPRabBvenNde¥e¥ibed, in a catalytic
process, espggialhy q hydrocarbon conversion process, for exanple
Fischer-Tropsch—%rocess.The invention is further illustrated by the
fol |l owmi ng exanpl 2, mikitohe hewepeepashdutdnheinbegul3efl gotieshtacwethe scope

of the invention in any Y. anpl e A.m xture was_prepared containing
325 g_titan!gl%EFrfFFE@r%@QReggrgpﬁgﬁ%B e) 9 E@@?é05§§hfﬁfbx coprecipitate
(atomic rati 9;%&%@@@- QatbmaRd 3+ 309MAl caN-agl d56) pgRLi si.Rggagenknsuch as
an organic acid. A s extrusion aid 4.5 g polyvinyl alcohol was used. The
m xture was Rpeddedpfoti2éngi Adeas. sThe kessnonrpgniiti aaidloRy of the mix
was 30.3 9wt . . The.m xture s shaped.usin -k nch_Bannaqt t ruder
suppl i ed w t FE ISP OMmP R PoBs pbagy T THe Lobt BPHad BxPr Jaares ere dried at
120 O0C for 2mheuusecandscihended @&br55@ ACnthiees?2 fadr$oss on ignition

(loi) of the mix was 30.3 %wt. The mixture was shaped

using a l-inch Bonnot extruder, supplied with a 1.7 mm

trilobs plug.

The obtained extrudates were dried at 120 °C for
15 2 hours and calcined at 550 °C for 2 hours.

Reference Example 1

Titania powder was obtained after drying of the wet
filter cake at 120 °C for 72 hours.
A mixture was prepared containing 224 g of this
20 titania powder, 103 g CoMn(OH)x co-precipitate (atomic
ratio Mn/Co = 0.057), 2.3 g of an acidic peptising agent,
90 g of a 5 w% polyvinyl alcohol solution (demiwater
based) and 16 g demiwater. The mixture was kneaded for at
least 26 minutes (the actual kneading time was
25 44 minutes; however, an optimum dispersion of all
components is reached within 26 minutes, and further
kneading does not improve the catalyst performance). The
loss on ignition (loi) of the mix was 31.0 %wt. The
mixture was shaped using a l-inch Bonnot extruder,
30 supplied with a 1.7 mm trilobs plug.
The obtained extrudates were dried at 120 °C for 2

hours and calcined at 550 °C for 2 hours.
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Activity 151 122

STY (g/1/h)

Selectivity [ 91.5 87.5

Cg+ (3w)

Activity 1.28 1.03

Coeff.

Strength 298 101

FPCS N/cm

Table 1 details a number of conditions and results in

comparing the catalyst performance of the catalyst

prepared by Example 1,

Reference Example 1.

As can be seen,

pressure and temperature,

run—-hours.

and the catalyst prepared by

each test was carried out at the same

and for approximately the same

It is clear that Example 1 provides a number of

superior results over the catalyst of Reference

Example 1.

In one regard, the STY

(space/time yield)

activity of the catalyst of Example 1 was 151 g/l/h,

compared with 122 g/1/h of Reference Example 1, a 27%

increase.

In another aspect shown by Table 1,

the Cg+

selectivity of hydrocarbons prepared having a carbon



I n anot her aspect shown by Table 1 , the C5+ selectivity of hydrocarbons
prepared having a carbonchain link fromat |east five carbon atons, has

i ncr easedwonrom@s425% wei ght of the total product using trhe/ERedsnssTOR
Exanpl e 1 catalyst, to 91.5% by wei ght_ ofg total product for the Exanple 1
catalyst. On the Iarge industrial scale of the Fischer-Tropsch process,

t hi f | d dth ' f t
advant age.  THE=ABL L1ty EBRr PFci at of Fhc-CApalyar JBF - EXapl BT aaRfar ed

wi th that of fRehepenee kxagpteot bas abseli peveasedubing ¢n83 to 1.28.
Table 1 al so shows an the increase in strength of the catal yst of Exanple

conpar ed wi t RefREENEF EHameafallySPtalyREf ekendé- Exahipl ee19htTRE EpFaagt h
has 'ncreaseg Eﬁﬁgklgér“%ﬁg‘ﬁgaﬁgﬁ “ﬁcghtglggér Qoﬁ%éng ?ée in strength.

Wth this inCrease in strengt ére I's significant fon in the
crushi ng of theueatabysscahereactbe tibeberespepsahl proeastor thibesswhich
are |l ong and high such as tho used in the Fischer-Tro sc?, rocess. This

| eads to a sPgArfie ﬁFaPEdM&FiganﬁrFﬁéernépaeﬁEB§ Bf S¢dtrd }E?nﬁreakdomm in
reactor tubegcoapfithanebarggkoss of efficiency and through-put. Wth
regard to the | arge |ndustr|al scal e of many catal ytic processes, any
reduction in theThﬁcadémUeSYOﬁOeéﬁaCysntc@ﬁshhﬂgca§&@MEt|@énEkymphsréases

t he consistenc reac%hotha$h§ftﬁerefore eId 9f Ergduct on a

si gni fi cant 88 8%?8 gc talysts® pré%g &3 i'n"BXafpPe 1 and

Ref erence Exanpkeatewereotnested wusi mg28.Fi scher-Tropsch process i nvol vi ng
the input of a mxture of hydrogen and carbon
Table 1 als® shows an the increase in strength of the
catalyst of Example 1 compared with that of the catalyst
of Reference Example 1. The strength has increased from
101 N/cm to 298 N/cm, a near 200% increase in strength.
15 With this increase in strength, there is significant
reduction in the crushing of the catalyst in reactor
tubes, especially reactor tubes which are long and high
such as those used in the Fischer-Tropsch process. This
leads to a significant reduction in the incidences of
20 catalyst breakdown in reactor tubes, and therefore loss
of efficiency and through-put. With regard to the large
industrial scale of many catalytic processes, any
reduction in the incidences of catalyst crushing,
significantly increases the consistency of reaction, and
25 therefore yield of product, on a significant economic
scale.
The catalysts prepared in Example 1 and Reference
Example 1 were tested using a Fischer-Tropsch process,
involving the input of a mixture of hydrogen and carbon
30 monoxide in a manner known in the art.
The present invention provides a number of

advantages. Firstly, it removes the need for current

separate drying and calcination of the titania sulphate



nonoxi de in a manner known in the art. The present invention provides a
nunber of advantages. Firstly, it renpoves the need for current separate
dryi ng amstocadanis4gti on of the titani a sul phateproduct pPCOEPR@SI05505

adm xture with a catalyst material, and ;syihsequent second cal ci nation.
Thus, the present invention nore easily and quickly proves a catal yst
product by the i,ntegration_of .catalyst carrier, and catal yst terial prior
to calcinatiBE?dgg%oBﬁﬁggdtPol%ﬁea8¥é¥F8FﬁiHb£8fatﬁ@€??¥§ﬁi§ggﬁféﬁ st
material, whheh subseguent! yetequi eescidethen. pragesstatepsekentits

conmbi nation wth one or nore catalyst materials. As described above a
second advantBYENIF3Opr B8 R§SalvabBAySHiGKLE PReVeasadcdtpreérgth. React or

fubes for cababytle pLOcRESes syeh 2yt e Eheghere Teopsel poggess can often
be high, such as tor exanple nmetres high, and with a narrow
cross>secti onat8ilgsitf meantrisfrpmgbh ks reduinediby,t he ocppakydt tbotkapport

itself in such elongate tub w_ t hout crushing, B dm Xxi the titani d
t he catalystpﬁﬁféPFan€S?¥iﬁﬁﬁ ﬁé?aﬁéﬁnfaﬁéthF W¥§gﬁgg§;n%HéCgonLoﬁgh?sa?s

obtai ned as capRapednwhyhrBhxinast harsare cePRBERSNLEEBS @by MBLerials. This
better adm xture provides increased flat plate crushing strength, that is,

t he force whcembanagitonudath ear enmdupsewhnehadvashwaterihla-two fl at

plates. Wth increa . in rengih h Lyst . pr red.by the

P esent 1 nvent i ohS, Beret R BRe b Eoa aptetfBhRhts 1 81 BRBh Rl choby

ei they stoppcagatljetr @achi ancreassdgBiireagnhl. yReapabli agbeat &bytic activity

and therefore efficiency. Athird advantage Etovided by the present
i nvention i sCBRALYERE PAPSPYSESofUfhedpr E8ENEL1SAVERTTERPASES BEBRSSS

can often be high, such as for example 12 metres high,
and with a narrow cross-section. Significant strength is
required by the catalyst to support itself in such

15 elongate tubes without crushing. By admixing the titania
and the catalyst material(s) in a wet form, better mixing
of the components is obtained as compared with mixing the
same components as dry materials. This better admixture
provides increased flat plate crushing strength, that is,

20 the force which an extrudate can endure when crushed
within two flat plates. With increased crushing strength,
the catalyst prepared by the present invention is less
likely to collapse in a reactor tube, thereby either
stopping the reaction, or significantly impairing

25 catalytic activity and therefore efficiency.

A third advantage provided by the present invention

is that the catalyst of the present invention has been
found to provide greater catalytic activity, especially

in Cg+ selectivity.



found to provide greater catalytic activity, especially in C5+
selectivity.CL Al MS 1. A process for the preparation of a titania
catal yst wo2bid/agiza catal yst carrier or a titania supporCedpredsatyres
conprising the steps of: obtaining a wet. filtercake of titania, the titania
havi ng been made by hydrol ysis of a sui tlable titani um conpound, optionally
adm xing the wet filtercake with one or nore catalyst materials, extruding
said filtercake or said adm xture, and drying and/or cal cining t he
so-forned extrudate. 2 . A process 8sLcRaln¥dSin claim 1 wherein the wet
filtercake of titania is hydrated titania. 3 . A process as clained in
claim2 wherein the hydrated titania is obtainable fromthe sul phate
process, especi ahl yprbbesbydsel yeespebpbitanyh 68l phateafosnmedtyythe
reaction of titaniumcontaining material and sul phuric acid or fromthe
chl oride proeés§itania Eﬁééé§§ aS2Erapkedri A ELARRL2 GHBPErRefhe wet
filtercake o aEbE@Qkacbﬁ ?hgaphg §¥e§%HBEylng titani um contai ni ng
material w th one”or solvents. ) process as claimed in any one of
t he proceeding cbatasnmhgreiwethéimaEatyke ot eitahiés) the bneaoianore
met al _ or ¢onpounds s | ected fromthe group co L Si G oup VI

met al s or | Gr BERLOPI PERE: BROBoRHoUHAS O BFoFef BoPy SESBAPL of La<BORE!
conmpound. 6 CoﬁPgﬁggess as claimed in any one of the preceding clains

wherein the so-formed extrudate is calcined. 7 . A process as clainmed in
any one of the ppeptédhagly admixing the wet filtercake with one or

more catalyst materials,
extruding said filtercake or said admixture, and

10 drying and/or calcining the so-formed extrudate.

2. A process as claimed in claim 1 wherein the wet
filtercake of titania is hydrated titania.

3. A process as claimed in claim 2 wherein the hydrated
titania is obtainable from the sulphate process,

15 especially the hydrolysis of titanyl sulphate formed by
the reaction of titanium-containing material and
sulphuric acid or from the chloride process.

4. A process as claimed in claim 1 wherein the wet
filtercake of titania is obtainable by slurrying

20 titanium-containing material with one or more solvents.
5. A process as claimed in any one of the proceeding
claims wherein the catalyst material(s)is one or more
metal or metal compounds selected from the group
comprising Group VIII metals or Group VIII metal

25 compounds, preferably cobalt or a cobalt compound.

6. A process as claimed in any one of the preceding
claims wherein the so-formed extrudate is calcined.
7. A process as claimed in any one of the preceding

claims wherein the wet filtercake of titania is washed



clainms wherein the wet filtercake of titania is washedw th anmmoni a or an
anmoni a-rel easi ng conpound prior to adm xture with the catal yst nateri al
(s). 8 . wopnapasesas clainmed in any one of the precedi rgT@EP2VBHSIVIESr €i N
the adm xing of the wet filtercake of tijgania and the one or nore catalyst
materials is carried out by mxing, rmulling and/ or kneading. 9 . A process
as clainmed in any one of the preceding clains wherein one or nbre pronoters

are added to Epﬁa%hh g&gagg gﬁd ﬁﬁgg%lng ggghalcgmé rlgﬁgf§£§§trusion.

10. Use of a'ca prepared accor oCces Pn any of

clains 1 to admmxauhydwmearbba eaﬂaeyStomapéﬁ$@$$s ya hydrogenation process,
a hydrocarbon synt hesi s reaction, in the purification of exhaust gases,
preferably a®Fi sSGhBFOFEBPsEn 5?6&%@@ 1p13ngynbhesl stbf RyBEFeEarBons from

synt hesi s gaélgﬂmg'@Mé&@@nt@HBGEQEEQEng”QfPEHéSHEE S Sr akatgkyst as

prepared according to a process described in any one o aims 1 to 9,
optidnally fbﬁtemed bydathgdpoeonvemsrencptategss maiérlélhydsocarbmad
product whengyer, formed by 2.5Y0hheshy, 88 fdgliged in claimil.
9. A process as claimed in any one of the preceding
claims wherein one or more promoters are added to the
filtercake and catalyst material(s) prior to extrusion.

10 10. Use of a catalyst prepared according to a process as
claimed in any of claims 1 to 9 in a hydrocarbon
conversion process, a hydrogenation process, a
hydrocarbon synthesis reaction, or in the purification of
exhaust gases, preferably a Fischer-Tropsch process.

15 11. Synthesis of hydrocarbons from synthesis gas at
elevated temperature and pressure using a catalyst as
prepared according to a process described in any one of
claims 1 to 9, optionally followed by a hydroconversion
process.

20 12. A hydrocarbon product whenever formed by a synthesis

as defined in claim 11.



