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" The process for the preparation of the alumina-based extrudates and for the preparation of catalysts using
- the extrudates so-obtamad is further described in the following illustrative examples.
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nerally perforned at a tem perature of from100 to 600 [err]C, nmore . :°
yplcaPIy 150 to 350 [err]C preferably 180 to 270 [err]C, nost preferably .-
00- .. -
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250 [err]C and at a-.total pressure of generally 1 to 200 bar absol ute, y
erably 10 to 70 bar absolute. The space 40 velocity is typically from :
00.10.:20,000 [err] (STP) gaseous f@afs5e67gs r eacti on zone/ hour. The tefm: _' '
..éas used herein refers to a Standard Tenperature (of O [err]() and]?,d
2ssure (of 1 bar absolute) Preferably, the feed com prises hydrogen:ai
arbon. nmonoxide in a nolar ratio of 0.9:1 to 3:1, preferably 1:1 to.2.3;
L preferred enbodi nent of the process according to the present . .~
nvenAti-on, the preparation of hydrocBABLEBIdns from carbon nonoxi de -and-
g%n|s ..u_-s-e.d.—a.s_.i.h.e_.f_hl'_s.t__s.;_g,p__]_p__a__fmn step process for the SN
ation 45 of niddle distillates. 2 ﬁhlé gnd t he hydrocarbon” prod
‘gast that part 'of the product whi R Initial boi | i ng p0|nt“t
ove' the final boiling poinf—orThe testretTmudte—cistate—F+act i on,
'ected toMateatalytrc hydrotreat ment asathe secongd step |n4the process
;aualyt|c,hvdrntreatnpnt is sujtably carried out by contacting the hy-
~pcar bo éirlal fromthe first step at elevated tenperatures and D
“essures .an yesence of hydrogen 50 with a catal yst conprrsrng,w
. nor'e ne:acermaw|ng hydrogenation activity, supported on a carrier.".
: -hydrotrgaaeawsoduﬁgagren§§31s gi ven gho the ugg of a ca;gtyst 3
wpii-®ng . one or nore nmetals from G oup \f I'l, supported on a carrier. lLn .
ticular, a cataly§5 is preferred conprising platinumon a carrier, 13 to-f
596bymerght§9‘§@#¥ﬁﬁ| $ al unina and the reminderof silica. Preferred ‘
act-i-on cond|Coanmd|1trmahyd1234eat- mepg are temgeraturesy4dn the range
frog;about 175 to 400 [err]C, In particular In the range of from 250 to
b5 [err. C a - Qrogen partial pressure of 1 to 25 MPa, In partrculara
5.t 0. 15 MPArTEP edvelocity of 0.1 to 5 kg.l/h, in particular 0,25 t0' 2.,
‘#h and a hxif@gn/ oi | rati csedf 100 t 01000 Nllkg in pardid cul ar 250-t0-
00=N7 kg. Th roq&q@bo the preparation_of the alym na-ba d extrudates“
ot he. pr epar‘aﬁ on of’ Ratal ysts using the extrddates so-Obtained Is
rther described In the following Illustrative exanples. 4 EP 0 455° 307
EXAVPLE. 189% @ 480 én of the extrudate 5 Various extrudates, the iy
GRPOSHt t-on ofwarlhn.ch i's given izysTabl e |, ,gyere prepgred as fng | ows? -
weudeboehm:t.e was peptised-using diluted glacial acetic aci (3@bby meeght
s y¥asi %EFThereafter t he .cobal t . source and zirconi um source wer-e added.
ny. desi rRRPYH@CiqE{ghs |y, BIter was atided In séch an ansunt that for
exﬁrU|on m xture the required loss on ignition (LO) was obtalned Thts;
' he Vas fniBtulrflghby intimate mxing for the given mxing tine: e
nal:ky, "the Stéﬁftu;lng agent, AVICEL, was added and optionally a fiux Int:
MprOV|ng he extrudaBPe ni xt urle bt ai ned-®as ext Ruded usi.ng.a 1%
et. extruder with a 1.7 nmdeirin trilobe matrix. The extrudates, haV|ng_
‘obe f-qoD (b ed and | ci ned about 5 [err] Co,All extrusion
1 Xtures shomed(a ggogfto excelﬁgnt extrgﬁablllty Q?S gﬂytlc e
‘or:gance The cal ci ned extrudates, now call ed catalysts and i ndi cat ed i
the the saflxdngetime were crushed, |oaded into a reactor and dried at 260 ..
TC.in a ni(miagpn stream Thqodrled cafal yst Wapg reducedghy increasing PO
hy- -drogen content of the nitrogen stream The reduction tenperature-
5.260 [err]C. 20  After reduction the tenperature was | owered to- about
95. [ eﬁr] C rpdabil i r e gxseliential lgpodncr esmeath smooth

extrudate extrudate

Weight ratio
;ﬂ?: A1202/CO/2r: 100/70/32 100/25/12 100/25/12 100/70/32

1) dry weight (g) on the basis of oxides




‘.0 28 bar. Synthesis gas. was introduced Into the reactor at a gas hourly
.:'space vel OCIty of 800 NI/I/hr. The tenperature of the catalyst was adj ust ed .
rsuch that a e[rr] conversion of 68,697 73&,/ y/as obtai ned, cor r espondi ng to a
ace ‘“time yield (STY) of about 100 The performance of these: : .
alysts, expressed as [err]selectivity 25 -1s given in Table |1 Fer
onpar.i son purposes the catal ytic performance of two prior art catal ysts
was ‘tested, namely an im pregnat egagbfofdZr/ 100[ err] catal yst ‘and an- - .
,_|"_rmr,egnat ed 25Co/ 1La/ O. 5Ru/ 100[ errTcat al yst. Thef or ner.cat. _alystwas- reduced

-260-[err]C,  whereas the latter catal ystwas reduced at 350 C. Under: '
imat synthesis con- ditions the [err]Catalkystvity was 90% and 88% by
|:-_ght respect|ve|y Thus, .it.can be seen that the catalysts prepared
cording tongl present invention suffered neither of the di sadvant ages y
35?=5's-e€—-t:-at ed W spr| or art alﬁm na- base%l cat al yst3s d| scusséd ‘above and,’

3, have—shew Srcamoa . - . . _ ; trudate
_lvaterlal ' 1 2 -3 :
A4 10 Al um r?aedprce:(::lur sor I): Pseudoboehm te 133 : : -84 e

temperatir®; (SGir ce 29P- sour ceA990 Zr[err]260 58(?60 - 260 13"
'K 33 Sol vent -
). vt er 127 80 _ 7 L
050 Aot M2/ Q. E9e4 I ratio /2 gy 11 Y11 12 9.0 A
St ructuring agent (g) 40 1.6 1.6«
50 Temperatuxd (° c) 20251 40 220 2227 201 119370 -
57 BExtrudability: excel l ent =~ good snmoot h snoot h extrudate -

ek udfite vei ght Jatio 100/25/12 100/70/32 1) diy wei gnt (gll on. fﬁe””
'aS| s of 0)8%51 35 100 110 110

H,#CO conversion 67 61 65 63 66
*05+ selectivity -
-EXAMPLE2 -

‘Six further extrudates were prepared using the basic procedure outlined in Example 1 above. Thecom- "~ "~

- -positions of the extrudates are set out in Table Iii. e
The crush strength (N/m) of the extrudates obtained was tested, the values of which are given inTable =

Il 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 hlgh crush . _ o

strength. TR




307 Bl TABLE Il .Catal yst Conditions 1_};_f b R

3 ' 4 10 Reduction tenperature [err]
260 : 260 260 H /O eed” ratlo
1.1 o E”‘s%%m 2.0 Tenperature- (* C)
220 222 201 193 20 Run (hr)135
110 110 70 [err] conversion S LB
5 - 63 66 STY (g/l/h) : : 108"
100 1105 104 106 3@, C 4, selectivity HXAWPLE 2. Six
rther extrud tes werg {reparedyusing the basug procedure outfl i ned-i.n.
Eanpie | abovdg. Thg corr|- 40 pesitions of t heén ext rud@t es 8re set - out Ln
abl.e- . The fcrusi strgngth (NNm) of the extrudates obtained was tested,
tierval-ues-of whichfare diven In Tabte LLL. It can be seen thgt the process
sas+described hgrei ngeforg can be used to prepare al um na-baseq extrudates..
“havingrea very High drush |strength. In p@ticula, it can be sden t hat- the -
use.-of..amount s Jof pgptPsifng agerfe In the upper s egi on of tha preferred.3.i.0.
120%fange gived risq to ¢xtrudates haV|ng a pafflcularTy hi-gh crush 45 =
gth. 50 7 ER 045% 307 Bl s 14~ ~~0 115 co .
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Structuring
LOI (% by wt):
Mixing time
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Extrudability:
Calcining
temperature (°C):
th Strength (N/u) :

Process for preparing a catalyst by reducing a catalyst precursor obtainable by calcin ingan alumma-based
exfrudate prepared by a process comprising the steps of:
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c 'L M Si)|preparing an extrudabl e mi xture@of an alumina grecursor; a =
cobalt, iron or| nickel sgurce and a solvent extpuding the mxtyre; and iii) "~ -
drying the so-flornmed extrljudatg, 2. ,Process as &l ained inclaipl, - -- - -
char¥cterised ijn th khe redlg,;:ti org‘;i S carcr:i ed aut at a tenperature of |ess
than 300 [err]Q 3. { Prodess as clatned ineclai® 2, chflactdigded in that

the reduction ifs car;ried out at a tenperature i the ré&hge of 250 to 280 C.

10. 4 Procgss ag claijmed i n any preceding aim characterijzed In that

the gl umna prgcursqr is|selected fromthe groufl conprising boghnite,
pseudoboehm te,| gi bHsi te Jand M xtu®es thereof. Process as ¢lalned in

any precedi ng 4l aimj cRarjact em zed¥i n t hatot he )gobal t, @ ron er |ni ckel

source is a corft poynd sgl ected fromthe g?oup onpri si.‘fhg cébalft, iron or

ni ckel carbonat

cl aimed in ary {prece
m xture conpg¥i 4es a
preceding cl@ih $ha
| 8| 3
2 -
~ M
. 2
. =
“:._3"5’.'
"
45
60
65 Claims

e, hy+

dr oxi
di ng
co- |
ract 4

Material

de,

claim characterized ig that the extr

ait gourcgy, 20 7.

rizedhin thattheeygtru
. - i~

Structuring

nitrate and m xtur

3.6

3.6

agent (% wt):

47.5

47.5

IOT (%t by wt):

Mixing time

74

74

(min.):

Excellent Excellent Exc

Extrudability:

s t hereof.

Calcining

Prgcess as clai rre{j
d,gbi em )ét ur efmur
o =3

™~

-630

560

temperature (°C):

6.

b

53

51

Crush Strength (N/m):

Process as
dabl e -
in any

B

1. Process for preparing a catalyst by reducing a catalyst precursor obtainable by calcining an alumina-based

extrudate prepared by a process comprising the steps of:



"'p'ébt'i'si ng agent. 8. Process as clained in claim7, char acter| zed I n

“peptising agent fhe mixture conprises from 10 to 2001 || m IIH
cidi-on.the basis of dry weight al Process as

_c-edl ng claim characterized i ntﬁmt eext rudabl e mxturefurther corrprl ses
r.onpt er soyrce wherein the pronoter -is selected fromthe groups IIaf_-~ '

-1 Vb - and \peeraing@ %’“P&%”f‘ tyre of an-alyynipa praqyrsors aopaliieon grnickel squrpa gnd 4 poive
:charact eri 4%3‘“%'“ Eﬁ"% % ter source is a conpound sel ect ed from"
yisoxi des, Bingthe <, W es of the promoter. 11. Process as’
aimed 'R, ap¥csdd 8s Gdiméd iR bl 1lcHaracteiad MGHebhb ﬁe&ums&ala.ﬁaowak%mwatsﬁbﬁsda....ng,
not er smdﬁg@ocs deposi ted on the al um na-based extrudat e, wherein- the
rofmot-er source is selected fromthe groups Ila, Illb, |Vb and Vb of ‘thé"

et.i:odi'c BabPwsesg s cidiped IAdeiatzubl;amctetmﬂmtmnﬁeedbsllomisparomsata@mewumdthen
ny -one- of tweﬂwféé‘bfeﬂwccl ains. 13. Process for the preparation of '

"ﬁgi.c{?rebﬁﬂﬁ"ﬁ\ﬁr BR o f A sl %@%@gﬁgﬁ@%ﬁ?t Bibaoriy g Q?mm
ent ansprdﬂ? 'Tge{’ﬁ?rg'ﬂt -Pipud ysat ors- durch

duzi er e, epRasss EsdiahediPdng ineél&lﬁlr&ara&&&eﬂh'{hﬁtlﬁ'ue‘lzﬁbalt iron or‘idkeFddilicE i @ Bon%' ne S

trudat s aupoufil sHdcib H6RRb el:ébblt. {7dh of fidkel @&Bona@ HydrBtideCriliravdink mikfurda: -
ergest"el | t: thefdbf, Wedches die foI genden Stufen unfallt: -1) Herstelen ei n‘

xtrudi er baren Gemi sches. aus ei nem Al um ni unoxi dvorliufer, iner Kobait-, _
El sen- od&r Rroesss prgiaimeddn Eﬂ!@@ﬂi@ﬁ?@b%’lﬂﬁg@ﬂﬁeﬁi“é’latth"x"“dabbl"@ﬂ??“l?d?eéﬁéﬁ des SR
.Gemi sches; ub¥tseurce.5 s 111) Trocknen des so gebil deten Extrudats. -

¥er f:ahren na I I
B e ALt s,
--.dadur ch. gekennze net, daB dl e Reduktion bel el nerTenperatur i m.Bere

on::250.. bigs. @%&Eamgdwhﬂh 7Véhandoteriked iNehaf 48 psptiSing @it tidinbaire eharpnse@fmman'd:

nsprf_l che, dmwmrgademu@hdiorbwsofda&eldmraluﬁmm ni unoxi d- 10. . i

e e 10 45530781 | 1111~111 11111E 111131 II

r'I Quf BP%?%W%VBB@HWMMWW tthe extyydablemixtyre tugther sompreies |

h best e AERAERT %F%ﬂ@'%’h“‘e P'Q'é%ﬂ'ﬁ gelepteq fromthe Q‘@Pﬁsé!ﬂ-r"é‘h 'VHéE‘hV‘b‘PfH@rﬁeMl"

st ehendenT‘ﬂFsprl | chs, dadurch gekennzel chnet, daiB dis Kobalt-, El senw—

oder - ?bcﬂ%&g% Llﬁimgd ﬂ%laﬁ'pfb@ﬁh joizse Q%et pror o %be i QmpblinG E&%&%ffm”a
p o

hy - dr-&i esbnate ShE& Sthre h fen uppe ausgewl
|n.dung 1s 6 Verfahren nach el nem dervorstehenden Ansprroche

-~ Iia, Iib, IVb and Vb of the Periodic Table. -
§ _ 12 -A catalyst obtalnable by a process as claimed in any one of the preceding claims.

_ 13_ Process for the preparatlon of hydrocarbons eomprlsing oontactlng methanol and/or a mixture of carbon
' monomde and hydrogen with a catalyst as claimed in claim 12.

' Patentanspriiche

1. Verfahren zur Herstellung eines Katalysators durch Reduzieren eines Katalysatorvorifufers, der durch .
" Calcinieren eines Extrudats auf Aluminiumoxidbasis erhéltlich ist, das nach einem Verfahren hergestelit. . .| .
' ist, welches die folgenden Stufen umfaiit :
- {)Herstellen eines extrudierbaren Gemisches aus einem Aluminiumoxidvorlaufer, einer Kobalt-, Eisen---
oder Nickeiquelle und sinem LSsungsmittel; :
i) Extrudieren des Gemisches; und
iii) Trocknen des so gebildeten Extrudats.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet daB die Reduktion bel einer Temperatur von unter
300°C ausgefihrt wird.

3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, dai die Reduktion bei einer Temperatur im Bereich
von 250 bis 280°C ausgefiihrt wird. '

-, Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, daf der Aluminjumoxid-

10




LR

<.t .., ~~m sch sine Kobai.tquelle urnfait. 7. - Ver | S
’dervorstehenden AnsprOchs dadur ch gekennzel chnst ”ﬂummgm;t! mE‘nbaref
)= sch wei terhin sin Peptisler yggs 7?1 unf agt .* - a .h;
ispruch 7,  dadurch gekennzei ohnet daII es Germmth al a

etlsleruns ttel 10 bism 2 % E: siure, bezogen auf .
Em inlur ng ”;g T(éﬁ :?P{HHT %SEH'FP\A%Q?'““' %@b&""d Gemischaphieyc H?Séﬂ?e?ﬁaaﬁ'"a?mﬁn

'?'dervor_stehen aprOche ‘dadurch gekennzel chnet, . daB das extrudi erbare’

+Gehartr. 27 5T QbrfahiR nhcleliem a8l vorstehérABIARPIALIR] adauranaem{nzemtldaﬂ% KobRLRisBH- - LIS

e -gppenl Bdfer Nibikelqdelle binbaLia der ¥ Kobaltc| EferP Sder NIIRREBSaE [Fy-dRRE, -SirR DR Betischen -
oghl t IaibvonBébteheﬂdanGk(fppéabgewamﬁa/eﬂmnMQmuch 9, dadurch gekennzéi.chnet
I'e Pronnotorquel l e sins unter Hydroxiden,: ....... Car bonat: un
at e d¥erfahwen nach einemdenyes dqné\r@pmehebﬁaﬂ@rmﬂgkenwbh@t. dafes exdirbare@eh’
I der Aﬂ\?ﬁ‘”‘!‘edf@am"ﬂﬁﬂm%t dadur ch gekennzelchnet daB vor dem = i

fiesrien denn Ext udat au | Si ror not &
bgsi ;gerte’ W ﬂ'" e @ﬁﬁt&%gﬂe ‘H’g@ﬁ" zelghnet, gaB(; ﬁ'? 8 RN,
“I-b; 1 Vb ung s s Btéfeeﬁ'*s"ﬂ%"t' El enent s ausgewahlt Iet |-~ 12..--,{
I-.;--ysat @, Vértdhreh hadmnemdn 754066 gestinkelARE el WheGeiisc biS P&PRsictaRgsmittel 10 bis:. -
-ehenden2deen Esigeaurpeaogen uarAlumiimoXitfobieigeniong uififater St el | ung von
I'enfaseersrtof fen, ummfasesend sin inberil hrungbringen von .Methanol . .
stesi femveiahes B#?h 9!!]%'" Jenyeraiehasdensisgricheedeagvrchaskenpzgichnelyflaldes exdrydierbare Ge- Lt
al-ysat or Fsehweily 515 ralfe fPromptorquelle umfalt, yani et Rromespraus deniSrupprilie, b, IVbund Vb..-
'par ation ges figricdapeypionasder Elgments quagewfiitist. d un progdniteur de catal yssur

n, %ggﬁﬁgﬂ na&ié,gﬁtj% idn.%n ekw;h d:a%rpfﬁoiamslnea&mnw; Hpérsma

o

Pr oCd@an&AMING 2R Blaten Qs Prordtors attbowahih Velbiiditaligt - - - - - - - - -
,pare un nol ange extrugé% r&ﬁ(g E?\‘ggrog ~ni t sur c?t'al um ne, d'une sourc
alt 1.0 Werfahifen oath eitiam der Ahsptlichect bistH, dedurBiogekaninzeichilk), dalivoe ddn Caltinicreh anfiemii 6
) - on s GethaatBuldtiminkormiddizsis sine Promgtérquelle abgélager WG weri dierPrémaotarquelersds demt i 0N~
'-m:t ~r | Sruppen llacltie ibeund BeldestPetiodansysiemsi deciderdnteategewdttdstp 61 at ur sedo mmsde
Prao6d6 sel on | a revendlcation 2, caract&is en cée quo la

Geluict ._Qn 1&at<ﬂte'¥ﬂa@& f{?é%"c'av-ch piaem \ariabypn, i ineinan st Ywha%mwwﬁ'teé}ewmugmd@_

28049, yiRnief tellung vor Kbhlenwasifsidifdn, Gits@dbedd ﬁb FHARd G ﬁ o
C o Vi i ML A
#si dana 1s groupo conprenant I'a boshmts a pseudo oe mto

o et lours mi- v | anges. 5.. PI’OCI d6 solon i'ne quel conqu_e _de_s
caimomumﬁﬁﬁdent es, caractirisfi. en co quo |a source do.co-..bait
au.. do ni ckel oat .un conpos5 choi si dans I's groups conprenant..ls$.
ale; A" Pyodéds xy prégeBition duntatalysiucpatiéductidnalluh proglinitéude catalyshor polrekiire oliténu.”
Bl 'anges caldf@nt@n extiddatd\Bésertialuoine ipiéparé pareh prosédéiemymsant ioy Stambs sekdn lesgesl-
~grnt'es, Earact&is en co quo la source oxtru- dable comprond une = =
do C o b al) en prépare un mélange-extrudable d'ur progéniteur d’alumine, d'une source de cobait, de fer ou de .

“7 " nickel et d'un solvant ; '

... 2) on‘extrude le mélange ; et

. 3) on séche I'extrudat ainsi formé.

. Procédsé selon la revendication 1, caractérisé en ce que la réduction est effectuée & une température de':ﬁ S
- -~---moins de 300°C.

3 Prooédé selon la revendication 2, caractérisé en ce que la réduction est effectuée a une tempémture._"'_
. comprise.dans I'intervalle de 250 & 280°C, R

. Procédé selon l'une quelconque des revendications précédentes, cra'ctérlsé encequele progéni_te_ur : o
" d’alumine est choisi dans le groupe comprenant la boshmite, la pseudoboshmite, la gibbsite et leursmé-
langes.

. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que {a source de co- R
~ balt, de fer ou de nickel est un.composé choisi dans le groupe comprenant le carbonate, I'hydroxyde ot
le.nitrate de cobalt, de ferou de nickel et leurs mélanges. :

. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que Ia source extru-
. dable eomprend une-source de cobalit.

1




_1gu455 307.S1DI1'1111111i1s ! - 7.  Procdé sol on |$gm! ﬂu nﬂﬂﬂntﬁunes "
cat ions pr6c6dentes, caractg,g&&.,,g@,&:p quo o nbl '

nd aussi un agent peptlsant . Proc6d6 sol'on*la*

¢cati o ct6rbe6 on, ce conme agent sant | 0 "Bl ange'-
30 e o e o R el e
I,um ne. roce "une quel conque des revendi cati. ons

[ent @S, PRBSESHEH b AferRidatioR TCUdﬁctkr%é AR bR Sooffthe aﬂdﬁ%aﬁaﬁ 16 BB Rolnbha ST
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