EP 0. 389 041 Bl Description The present Invention relates to the
preparation of “‘titania extrudates, to the preparation of a shapabl e dough
fortitania extrudates, to a shapghlf.dougdy fortitania extrudates and to the
preparation of calcined titania extrudates and to their use. Titania is
a well-known material, which is often used as catalyst carrier or catalyst
in vari of¢sgstPYeBsses. 1t should be noted that the titania-containing
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that the preferred rutlle_anatase rat2o to be applied wll be depending to
some extent on the :particul ar application concerned. Generally, ratios
rang- ing between 0.66:1 and 100:1 can be suitably applied. \Wen aimnng
ataynthesi s gas conversion reactions pref- erence is given to the use of
rutlle anatase ratlos of at Ieast 2 1 Exarrpl es of a swtable tltanla
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- 55 ponent- (expressed as amoni a) and water ranges from50 to 85% by
~ wei ght, preferably from55 to 80% by weight and nore preferably from60 to
" 75% by weight, in order. . to obt alg 348 L gydabl e m xture. The anobunt of
al kanol am ne or amoni a or amoni a-rel easi ng conponent (expressed as
ammoni a) rang- es from0.5 to 20% by wei ght, preferably from2 to 15%by
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whi ch are ridie inprition wilkeqw bedlustrated by preass gFtbe Eq“UﬁE?S?'t‘f&%sses like the
hydr oenet al | i zati on and hydr odesul phuri zati on of heavy hydrocarbon oils,
In the hEIAMBEIati on of hydrogenatabl e conponents or hydrocarbon fractions
such as kerosene and va- {? icle oils, in hydrocarbon
synt hesi s r‘%'a'étf"ed‘ﬁy’e?ﬁﬁedthﬁﬂ"getﬁ% F“@’éﬁg."%'ﬁ'ms O efinical |y unsaturated com
pounds with organi c hydroperoxides, in the hydration of olefinically
unsat urat ed conpounds to produce the eorrespondi ng al kanols and in the
purification of exhaust gases, in particular in the denoxing of nitrogen
con- 45 taining oxygenates. Exanples of hydrocarbon synthesis reactions
conprise Fischer-Tropsch type reactions aimed at produc-



ing (long chain) hydrocarbons from carbon nonoxi de and hydrogen. In
_parficular, the titania extrudates | oaded with suitable Fischer-Tropsch
“metal (s), e.g.: Goup Vil netals @05@%& Bpi ckel or cobalt, optionally
contai ning one or nore pronotors such as zirconia or rhenium can be
suitably appliied In the heavy paraffin synthesis 50 step which is one of
the process steps in gptaRi&y(€k cPequexee)ss fort va.Baguf acture of nmiddle
distillates starting from uce a syngag m xture which serves
s;starting material Vﬁgefﬂz&%ﬁgﬁﬁ%a% in synt%?egig and wherein the heavy
paraff ins produced amengebharelaming s(MEhlal vt ic2i&ady paraffin conversion
process to produce the desired m ddl e ¢htsdl | | atl®®..6Tkge i nvention will now
be illustrated by means of the follow ng Exanples. 55 EXAMPLE 1 A m xture

Was prepa s xmr}eaxésn ptantgs b{l chd‘ng CHIRARE o't tamia and e niixtite wadkhbadsd fdr 5§ ani a
(ex I;)g‘%g%g? .The resu::?:g mix was exﬂudﬁ%&ab& tX\@L)ﬁnrude_r.( SEBdiRl BlirudRED(1.5 mm) were dried

32.'5 9 94120 °C for 2 hours and calcined for 2FBHO RSOGO am'ne  (MEA)
g total The_ﬁbii %bl@ine&a]%ﬁfaﬂ)%iﬁéjﬁrgpemgt prepared by adding the MEA and wat er
to the tdgralieafedss igg M xture was kneaded for 30 10 mi nutes. The resulting

m X Was rRedluipdRGismatensd mpor atory extruder. The obtai ned extrudates (1.5 mm
wer e 4€r i gk valump 0Lg i or 2 hours and calcined for 2 hours at [err] The
titani a obtained had the follow ng properties: BET surface area 52 n2/g
medi um EXAMPUE Anet er 32 nm 15 pore volune 0.29 m /g EXAMPLE || The
experinment as described in Exanple | was repeated using a mxture

cont ai ni ngTiRGApegmertas descrhpdin Exsvie | wasPepeatedusing 8 mixiyee cantaipipg 208 o gf tigria powdsl

M xt 3¢ e SRf Weteradd8lg MEA. Ths mikturr wasdnesder! forASnues padthenpublgctedds PupioN, dvigg yi ng
and cal cind aiginingsas desstibed iRrample EXhafania optaingdfiad thefoliqving prpReEtefied had t he

f.of | owi rRETSHGAs8PteR LMYBET surface area 51 [err]/g nedium pore diameter 39
nm por e Wrummmg!?steﬁ?%'@' 25 bul k crushing strength 0.59 MPa EXAVPLE I 1|
The exp«ﬁ?@?@ﬂ&fﬁqgﬂg&% g'@gd in Exanple | was repeated using 150 g titania
powdé&f Heieg TP (g% % 30 anmmonia (25% . The nixture was kneaded for
20 m nut equently, two batches of 10g water were added and the m

i ng was 0 Pﬁs‘nlsd for another 25 mnutes. The m xture was extruded, dried
and cal ci negl Gferfeit a8 Géscitfed in| EXarhpiéi s Ropbatedh3fg k40l Afitinfl poWdeR 30 § WaldPdhd BOIG

fol | Qi NGnoknRRAR5S. TRSmixte WaskibddBERr hnfiidted SubsdfdehtydwE Baltnesdf PO watétwardadded 27
nmM 35 Pyl Ghe\rhtkiny WasQontiluddlidr Andihdr k6 Mintied) TRGmixlufecnig leltruded) dridifaad EatollutPhddd-\/ 40
A m Xt uryribka f Exe@plal. Trb il ob@inbdiaad il fbilewing grogeedesosi tion titania (ex TIL)
228 g WedHEsurface area 47 m2/g 110 g 45

VEA mediumpog'ediameterZ?-nm 5 g total 343 g The m xture was
kneaded gooxvolibre 0i30oi/ees. The m xture was then extruded, dried and cal ci ned
as descriukecushipg S@ngiix@aPMBa | . The titani a obtai ned had the follow ng
properties: BEJ surface area 82 [err] medium pore dianeter 37 nm

EXAMPLE IV
40 A mixture was prepared having the following composition
Ny
_ titania (ex TIL) 228 g
! water 110 g
“ MEA 549

total 343 g

The mixture was kneaded for 45 minutes. The mixture was then extruded, dried and caicined as described in
50  Example |. The titania obtained had the following properties:
BET surfaceé area 82 m2/g
medium pore diameter 37 nm
pore volume 0.36 mi/g
bulk crushipilg strength 0.25 MPa

i
EXAMPLE ¥
e

A mixtufe was prepared from 114 g titania (ex TIL) and 107 g silica (ex Crossfield). To this mixture were
added5g N!EAand 150 g water. During the next45 minutes, another 60 g of water was added in small portions.
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pore volunme 0.36 m /g bulk crushing strength 0.25 MPa 55 EXAMPLE V A

m xture was prepared from 114 g titania (ex TIL) and 107 g silica (ex
‘Crossfield). To this nixture wergpadgdsghi® MEA and 150 g water. Duri ng the
next45 mnutes, another 60 g of waterwas added in small portions. EP 0
389 041 Bl The resulting mx. was extruded dried and. cal ci ned at ;errlhefor

hour s. T'ﬁ'?? re%%!'amm'a was ?’ﬁ“’&%ﬁdoﬂl"é??ﬁ’é’a"“ﬂ%ﬁft {PR"CrfeR12) hawR-r1ge fiprisseilicr phieinedde

surface "t?z medi um pore dianeter 22 nm pore volunme 0.76 rT1/g bul k
o(yshl ng '% I\/Pa EXAVPLE VI 10 A mixture was prepared from 150 g
tltana g of MEA and 50 g of water. To this mxture was
added 11 ushl E?§§ ; having a silica/alumna nolar ratio of 40, and
50 g of vva er. m nutes anot her 15 g of water was added. The

resultangxm,ag_gwe was snoothly extruded. it was then dried at [err] and
cal C|,|aed—a‘r—50®'C for 2 hours. The titania-zeolite Y obtained had the
fol |l owi ng E\rﬂﬂq}ﬁ%@ﬁepaﬂeﬁ froma80 SlithriCLDSYuSR), 749 oNMEA et iglofivalel! 1 tif Aikllec! 32 .
NM por e &Y 4488 131 @ 8f dFeBNitd Y hiving fadMbirdNahirfalidiin i o0 Odhd BBg ofihiter. AXAMBLrknuds| 1. 6
M ExXt r ughtiRB15Y & Mailefasi 20dsaC THR rsbAIRAEMIXIre va Erfoofhiyextr ideR. Hf wekl @isud Idfdaiead 120m7C
Exanpl e Md weiw dt BQUr-eddt 2 thours dhe\litdnia-ZRolROY blitaitud had thp elidwingpeopertied t 0 al | ow

af t erssr eHETdurface andat2as Mg/glr ogen at [err] a Pt-content of 0.8% by wei ght on
titani a. médum pore digiterd2tral yst t hus prepared was used in a hydrogenation
exper i mepare volime Ok33aWegenat i on experi ment was carried out using a

hydr ot r ebulleajushing birengtp @198 MBR1  cont ai ni ng 273 mmol nonoar omatics/ 1 00
grammes. Its 90% by wei ght boiling point ambunted to [err] and it contained
112 pBnvEXMMRLEMIper il lion by weight) of sul phur and 7. 6 ppnw of nitrogen.

The experi glr%nt E@sdcarr i ed ou%oﬁat G? gres;urae of 50 ar 'Pgl‘w I1eartature
f-/ t m Ly a 1 [~
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i e S S

ammoni a- L&l oifrt i3 dh t@or@al X4 éjﬁp‘ﬁt Parts per rﬁithnp fhur
content ﬁdaam,v Phittdger? @ EXPerfRhtIAL carfidioufkt & BlastuRBr SFoaPandAFAIMpétathie b P
present joaGet. AWRLHBEndhat frie Aidh&aromaticd cafi8it Rt peBH :gmceae abdue70 thélh 00SgPanrRkS.
conte@gt of the mixture. 2. A process according to claim1l wherein the total

solids content ;is from55 to 80% by wei ght preferably 40 60 to 75% by
wei ght . @Glainfs pnocess according to claim11 or, 2 wherein use is made of

anat ase and/or ;rutile as titania source. 4. A process according to one or
nmore of & oA pracess f8r thia erepdration gin shgpatiedeughiwhigh conipikisas wibdngi and knpadisgympanficulates

i N anfSanmpunttanisnitiywelar and analkanchingper agsiaglatr ansmepris-teisiasing sompauadio gbtainamizion, by
wei ght . 5. haﬂ!“?a? totabsplids content efifiag 5P tp 85Ky weidhig healignolaning ergmmonia hgingPessentilse | s
made of a nAsyR§HUNtffromf)S tp 20% Py weight Wh@tah%ﬂnswgmmfdhemxter&r bon atons. 6. A
Rr gfgizsg CCIQ rr éengaocglylgg%cmm 1 V\pe?eru? he ]to?a? ?ohds corr@ﬁl e%g? ﬁ% F %l?%bBSO £
wei gh‘f’ of silica or Zi rconi um d| oxi de and/or a zeolite, preferably a
zellite ¥, Apro@dacssifing B clait\or 6 2 a6&rein Lisri¢ Madeof SRAGESANRrudb ad Ktirfd dodrce.

extrudates from a shapabl e dough according to claim1, which com
4. A process according to one or more of claims 1-3 wherein use is made of an alkanolamine or ammonia

in an amount between 2 and 15% by weight, preferably between 3 and 10% by weight.

45
5. Aprocess according to one or more of claims 1-4 wherein use is made of a mono-, di- or trialkanolamine
having 2 to 10 carbon atoms.
6. A process according to claim 5 wherein use is made of monosthanolamine.
50

7. Aprocess according to one or more of claims 1-6 wherein at most 50% by weight of silica and/or zirconium
dioxide and/or a zeolite, preferably a zeolite Y, is admixed.

8. Aprocé)ss for the preparation of titania extrudates from a shapable dough according to claim 1, which com-
55 prises irmxlng and kneading a particulate titania with water and an alkanolamine or ammonia or an am-
monia-xreleaslng compound to obtain a mixture having a total solids content of from 50 to 85% by weight,
the alkanolamlne or ammonia being present in an amount of from 0.5 to 20% by weight on the total solids
conten‘t of the mixture and extruding the mixture.
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6. A process according to claim 5 wherein use is made of monoethanolamine.
80

7. Aprocess according to one or more of claims 1-6 wherein at most 50% by weight of silica and/or zirconium
- dioxide and/or a zeolite, preferably a zeolite Y, is admixed.

8. Aproce}ss for the preparation of titania extrudates from a shapable dough according to claim 1, which com-
55 prises mixing and kneading a particulate titania with water and an alkanolamine or ammeonia or an am-
monia-releasing compound to obtain a mixture having a total solids content of from 50 to 85% by weight,
the alkanolamine or ammonia being present in an amount of from 0.5 to 20% by weight on the total solids
content of the mixture and extruding the mixture,



EP 0 389 041 Bl 9. A process according to claim38 whi ch corrprl S I ng
and ~kneading a.particulate titania with water and ag\l H ‘iﬁiﬂﬁl ng 2
"to 10 carbon atons or ammoni a tosﬁtatsﬁ’éﬁ 1@qM xture h ds
content of from60 to 75% by wei e aI kanol ani ne* or° ammoni um bei ng
present in an-anmount of from 3 to 10% 5 9 n. the tl'hotg §0I I ds
cont ent ®f Amecens aceqiding 12 flajm&which, eqmi etsﬁ@"“ﬁf’%’( %""gf(? '"%"3@ t@r% ihor

manuf act ur i gikeriaEn a‘"rtﬁ%l ’b%'k?t na "g ﬁ?g'?s a‘e%
cal,ci ni ng £ 95 Bom 64 t a7 bynejght, the % E‘@?J?rc?%"'{‘?u o g:;ﬁ'e il l'" '§

t enpef at ur LYk RS '36'[9 ff"e RV pr ocess accord| ng to claim
10 wher et)d‘l AW@%@%%%%&&HQ Eﬁcuféﬁ'ﬁt%h@&h‘ﬁyétesaﬁhlcﬁo&nﬂﬁﬂﬁrdﬂﬁdgraﬁd ¢altining ehertitange be-

tween 45 Huate’ Qedording kdsih 8B o b Aindl RefpératDe f Kaiesk 800 °4 éhd Goarel 725 C. 12
Use of titania extrudates prepared by a process according to any one of

cl ai m,10110rA frdceasaccarting i Shircrwhireinshe calcigtion iscanriphovt et@rieranemitusin HPGE‘IS%%S in
hydr ogenat i twaen#50 6@ asiS0 °G, prefeyaily cthe (3090 botwephdlSi° apdi2s {¢- ons or in the

purlflca'éﬁl‘on %%E%%ma%sﬁtstggases 15 Patenta ggptrOche ||m15 EEQ {carrl

Eﬁ;ts Eaﬁl L,‘I ng'géldg a‘r’s"g nversion pé?’?@‘ﬁ?%l‘"iﬂy %eé';@’f' RGN '(':]sydrgcl er un e| nem
Al kangl ani n® §Hae ?'h‘fz eHasy aese%erAmmnl ak-frei- setzenden Verbindung zur
Ausbi | dung el nes Genisches mt el nem Gesant feststoffgehalt von 50 bWws 85
Gew. - %u%@ akspr%pqgi das Al kanol ami n oder das Ammoni ak I n ei ner Menge von
0,5 bis e- zogen auf den Cesantfeststoffgehalt des Gem sches,
VOr i egt 4, 2usafren NRHbraDIRT IR RPmBRHIEE welohey Wk et MiGis i iKaetbredinat feiehal t
von 58 bi's glanbraiben ThandioHids it WeEdeBEhd ¥iéin AiRanblatin 68er SvitonifboberienegimmoBiak-frel-

Ver f ahren n@e@i&h&ﬂ%m&hg Tur@istiidung eM& Gemisehed niltieinain desanittaststoffdelaltAnmSQits 85

und/ oder Rubéw.-sinTgRS@ba daswikatlolartio oded das\Agmoaibk ie minerdMengenion 8.6 bis @@ Bewrdh ber en
der Anspl’Q:ib@erﬂalbﬂéh@samm‘stnffgbhﬂtdﬁbGa’nlsttha#TiVWIIMGr Ammoni ak I n el ner Menge
von 2_bis 15 Gew. -% vorzugsweise von 3 his 10 Gew. ej ngesetzt wird. 5.
Ver f afir e n¥erfahren pashABwpeych gé’fﬂ“%?%ﬁei?@}”eﬁﬁ%ffﬂe'&tﬁ%"isbﬁ éf go‘?"ﬁ‘l'gsé'ﬁﬁe ¥Who- |
Di - oder TrSOhiaZRawsihbteidstt 2 bis 10 Kohl enstof f at onen ei ngesetzt wird. 35
6. Verfadi eOerﬁ%Fné%nipJ HEH 1 3ger $Q¥okiMalRRAGSAUGEL Atk uﬁdl&ﬂﬁ%ﬁt&ﬂge“tit Wird. 7.
Ver f ahi en” nac nem o ?‘lreren (Jer AnsprCche 1 bis 6, worin bis zu
hochseng, SOerfafiéh n%amerﬁbhdrmeﬁrbuﬁdérmwrﬁbhumdlls Gperid bin latkandlamih asler Amraomigk dder an
ei nem Zeol i éiher MéAFeA/GS 18 1 5Gewl00 Mirkiysihiseatm 2 bis SThdwa singeeatit witd) 8. Verfahr en
zur Herstel lung von Titandi oxi d- Extrudaten aus ei nem fornbaren_Tei

Anspr uch 81, Vetfahren pseh@ingm gdgymebmien derdvsaeiinbe & Ris 4 wroia ein Mopo- i pdsr Fi8 E‘@ |

Ti t andi oxi d@'tﬁFFU‘&@’tH"St&ffﬂP"@Pﬁ@?ﬁsﬂFWHol am n oder Ammohi | ak oder el ner

Ammon#sak - f r n ﬁdﬂﬁrp nes Gem sches mt el nem
Gesantff&tg?r ; Bgﬁgﬁf‘”y%hgﬁ%qgﬂgn gl,g |lggé{g?‘g‘('av‘?d'das Al kanol ami n oder das
Anmoni ak 7i Ny&iaRiRh nAdRBEEM d&er mehrereiy G467 ARspFiicke Bbis6) wavbis AhstheBOLFOGen % ad Sil-
Gesant f est stighdigiundrbderBikormmmdionid DfFodens BihéneTHolith wodugsiveiseZeblitulY, zuflemisehtwete s
Genmi sches uaémBt. 9. Verfahren nach Anspruch 8, welches eln Mschen und
Knest n eines teilchenfOrmigen Titandioxids mit \asser und eI ne
Alkanol ali nVerfahrep zysiHersteliung yen BadiaxEExTYdgie avrpinem formbater, {5 ?"‘ﬁ'usﬂ 'T dung
el nes 50 eheseNisstenuasiper snenieiien mgera@fdme iy h g et
Gew. - % wob&m™ ;fmenwm e " | e;'ga;b"s e
bezoggn auf ©§ é’?’b Ffe Vé%efa e Aot jﬂé ‘iﬂé ? di(%del'v al n
rste n

Extrudl eren Qﬁa%ﬁ ~en zur
calciniert ef"'aboﬁf’ o%I "E)% r udat e, wel ches ein Trocknen und Cal ci ni eren
der S5 vIHthFéﬂ%MngprEehtd WEiBHe8 elRMidtnéV A KréEh Snes dsicheRfomigen ditandioxids mit
Endt enper at WasdePihd3RBRrARATRIaMinMRGistoKatidnbtoffatdmen \dasr frit AmeonisicanhAudbignglenks 10,
wor i nscdas Calemistlies mft BindheGesaintiestsioeiggalt &inlb bis M5 Bew.-84, e/bbeiAlkandiadid Gidn AmmrHae C,
VOr ZUj SWei S dirsr aige var B bin10 GERSB(bdaogen AXTEN Gesantidsisiuffpehalk deg Ge@isches, zugegen

ist, und ein Extrudieren des Gemisches umfafit.

ﬂ}.l—'r

10. Verfa ren zur Herstellung calcinierter Titandioxid-Extrudate, welches ein Trocknen und Calcinieren der
56 ﬁtandipxid—Extrudate nach Anspruch 8 oder 9 auf eine Endtemperatur von 300°C bis 1000°C umfaft.

H .
1. Verfahli'en nach Anspruch 10, worin das Calcinieren bei einer Temperatur im Bersich von 450°C bis 750°C,
vorzugj'_sweise im Bereich von 475°C bis 725°C ausgefiihrt wird.

j
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50 42, Utilisation d’extrudats d’oxyde de titane préparés par un procédé selon 'une quelcongue des revendica-
tions 10 ou 11 comme supports de catalyseur dans les procédés de conversion d’hydrocarbures, dans
les procédés d’hydrogénation, dans les réactions de synthése d’hydrocarbures ou en purification de gaz
d'échappement.
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