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stirred. For exanple, with potassium tenperatures in the range of 80[err]

to 100[err]-are enptoyed. The catal yst systemis then ready to be charged to
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under the reaction conditions emBEPdy489 438B1t he di neri zation reaction. 25
Reaction Conditions The dinerization reaction of the invention can be

carried gut TS &g{elgh tch or continuous types of operation, although
t he cataé?@ﬁg—é ‘ﬁ@‘P )on are partlcularly mell SU|ted for continuous,

fixed bed, 1 QS tlon mﬁ% nent on e

aUt OC' AV %S}QE\HE rbo srh S, a ona é éﬁng %hﬁ Fyed
No-5pci emrsrtasfa re,%ﬁaw % sros 501& oul

Steel, Chamm chbnBl CLOBhOS s Aot v;a@n of @aﬁ@%&b . o iy

t enper at ddfiBndiehbs ¥RbibI madlwaﬂramé c@ﬁ s¢. and feed(s) enploye

Typi cal |y, The pRBDREasdHoE TEEBGH Brhnd?Osinglds &mnde} with aswr&ah%@raﬂew grures

of 80 * thoughOd sthiniEssastam! pis afitk r4r Ioths \WF DB2 am! (8 geh)3dlameddr. ThdQdxtudate Wad dhiddned I |

nosSt pr edoeverivd obecauns aven ptarmightnThe driat! ioxtrudsita ivasscaiined at[383riO(@ED ¥, Ulenaim) for80M

by- pr odunihutésotorfert aoswppoithe di meri zati on reaction can be carried out by

contacting the dinerizable olefins with catalyst in the |iquid phase or the

gas phase, depending on the structure and nol ecul ar wei ght of the ol efin,

as well as reaction tenperature and pressure enpl oyed. Pressure during the

di meri®zation reaction can vary between 40 wide linits. In general, higher

pressures favor the progress of the reaction. Thus, pressures of

at nospheric up to about 69,1 MPa (10,000 psig) and higher are suitable.

Preferably, pressures of 0.79 to 34,6 MPa (100 to 5,000 psig) are enpl oyed,

with pressures of 3.55 to 13.9 MPa (500 to 2,000 psig) nost preferred in

oxder to achi eve a good bal ance between reaction rate and m nim ze

equi pnment and operating costs necessitated by very high reaction pressures.

45 If the reaction is carried out in the liquid phase, solvents or

diluents for the reactants can be used. Saturated aliphatic hydrocarbons,

e. g.,zspent ane, hexane, cycl ohexane, dodecane; aromatic conpounds,

preferably those w thout an al pha-hydrogen (which woul d be capabl e of

under goi ng al kyl ati on under the reaction condi tions) such as benzene and

chl orobenzene are suitable. 1f the.reaction is carried out in the gaseous

phase, diluents such as aliphatic hydrocarbons, for exanple nethane, ethane

and/ o¥ substantially 50 inert gases, e.g., nitrogen, argon, can be

present. The contact tinme required for the dinerization reaction depends

upon several factors, such as, for exanple, the activity of the catalyst,

tenperature, pressure, structure of the reactants enployed, and |evel of

conversion desired. The length of tinme during which the dinerizable

ol efini c conpounds are contacted with catal yst can vary conveniently

bet ween 0.1 seconds and 24 hours al though shorter and | onger contact 55

- times can be enployed. Preferably, times of one minute to 5 hours are

enpl oyed. Were reaction is carried out in continuous fashion, it is

ceAvepi ent to express the reactant/catal yst contact time in ternms of weight

hourly space velocity (WHSV), i.e., the ratio of the weight of reactant

whi ch comes in contact with a given weight of catalyst per unit tine. Thus,

a WHSV of 0.1 to 40 wll be enployed. A WHSV of 1 to 30 Is 7 EP 0 489

438 Bl preferred, with 1 to 20 WHSV nost preferred for optinum catal yst

produtivity. Products 5  The olefinic products of the invention have

established utility in a wide variety of applications, such as, for

exanpl e, as nononers for use in the preparation of honopol yners,

copol yners, terpolyners, e.g., as the third conponent of ethyl ene-propyl ene

terpq!yners useful as synthetic elastonmers. A further understanding of the

preseﬁt invention and its advantages will be provided by reference to the
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foll owi ng exanpl es. .10 EXAMPLES Exanple 1 15 A) Water and Al cohol Catal yst
Support Preparation Twenty pounds of potassium carbonate (err) (JT Baker,
ACS reagent grade) were added tEPQ48843&8Bllancaster mi x-muller. The anount
~of water added was adjusted to account for noisture in the [err] such that

t he final_m xt er was evenly added to the m x-muller
over a tlwrﬁﬁ&o?fhea?%‘{ﬁ'f’"st%7@éeg % hutes. Then, n-propanol  (err) (JT
Baker, ACS reagent grade) - was evenIy added to the mx-muller over a tine of
about 5 m nutes, such that t.he final mxture had 0. 16g [err] The [err]
wafesy and al cohol mxtur;e.v\@szmaxed fﬁor 12 rp nutes, &gl then a cycle of 4.5
m nutes of no m xing st,aﬁd J! me‘) and 0.5 m..nut es of i(ffxi ng commenced and

continued for 35 mnu es";!heriaaﬁter §I’ e pa t was, f to a5 72 cm(2[err]
rature of 25

i nch) Bonnot single s re, gé g g Frrél te

30[err] The extrudate m [err] |nc ) di anmet ir. The extrudate was
vacuem dried at 157[e r]“}3:§5§ e#r] O\Eer ni gh?. The dri ext rudat e was
calcined at 270[err] (518[err]. ffor 3 hours, under air,*to forma support.
For inpregnation, potassiumwas heated to 75 err] and the support was
heat ed 100[err]under an inert atnosphere. Potassiumwas added to the

support, with o i ng. Potassiuminpregnation, or |oading, was 8 weight
 perdént, based o V\ﬁl gh® of .t he gal ci;ne® suppart, 30 B) Water Only
Cat al yst Support 33 |oﬂ' The pr ocedur e ;f the Water and Al cohol

Cat al yst Support Prepar&tl off was foll owed eactly, except for two
variations. The water/[err] m xture conprised 0.27g[err] Secondly, no
al gghol (n- 35 propanol) was added to the mxture. C) Di meri zation
Redction The di Zal ion of propylene was carried out in a steam heated
316 stainless st IE b& armreacto;r (1, 3; 408 x 50, § ch[err] x 20")). The
catal yst system (502 a'gs) §7as | oaded i nt o ¥he react:&r The contents of the
tubul ar reactor were he&edwto a reaction tenperature of about 160 C, at
aboet 11.14 MPa (1600 psig), and propyl ene was punped into the reactor with
a wei ght hourly space velocity of 1.2. After about 1.5 hours of reaction
ti me and eachone ho tghergafter fd‘r; the follow ng 6 hours, a sanple was
coll ected andanal yi y g s liqui d*chroma ography gglc) from each run.
Three runs e per d wgth each lgype ‘offcatal yst# 45 The sunmarized
restts represent the aver age anal ysi’s of the last dinerization sanple
coll ected fromeach of the 3 runs (see Table 1). TABLE I 50
Propyl ene Conversion, % Selectivity to 4MP1, % 4MP1/4MP2 Water &
Al cohol Extruded Support 19.8 87.2 16
V\at%r Only Extruded Shpport I 3 . §0.3 3 87.5
S) The data s)g Wntha th greg i 3 nogsupst antisal ydifference in

di meri zation resul ts spefwee the tWwogt ypks df cat gl y8t support preparation
procedures. However, & he use of £ aldoRol Fequires &dditional sol vent
handl i ng and recovery equi pnment, as weII as significant safety precautions.

eswefore, a catal yst support extruded using only water as a solvent is

much nmore preferable for economc, as well as safety reasons. 8 EP 0 489

438 Bl Exanple I ;@rpgratgve £xamke) 3 £ 0§ 8 2

% e e e © e o o e o = -

, 4

L. L]

28| 8. & &8¢ 38 &8 8

A 0 I R A S R R T N

.

50 !

.5
5§ § B &8 8§88 8 %8 3

565 :

The data in Table Il show that sodium carbonate and cesium carbonate can be extruded from a water-
only based paste. However, the sodium carbonate extrudates are inferior to potassium carbonate extrudates
(see Example IV), in that sodium carbonate extrudates have a rough exterior and have relatively weak crush

10



Cat al yst support was prepared by adding varying anounts of al kali netal
carbonate to asmall mx- nuller. Sodium carbonate (Fisher, reagent grade)
and cesium carbonate (Henley CheRP 988438 Bthnical 5 grade) were tested.
Sodi um car bonate (err) has a sol ubuIity in cold water of 7.1g [err] 1009

H20. Cesjum.c bo na err as a sol u o d water of 260
P FHEnete a’ﬁ%[é‘“’a? ‘6’ o ‘ES‘I'% %
v fod ggn‘gﬁe 2 i a L b i Famﬁ%ét ®

terrperatvucre 8?’ O[err] through a stainless steel die with 4 holes of 0.32
(1é8ekmmd' anmeter. The extrudate was dried in a 10 convection or
vacuum overn overnight. The dried extrudate was cal cined at 343[err]

( 650[ er r] conslgt sgbcfn wisQrepafed By RHEIRS20 doRindsWi Poiassiidambhate (P Baker, HEsIBagbt 45

50 Elgredeyd8 RehstdhRix-riRfigi| The aMbunt Gravafdihdded way djudted tol desdumidori mbista®ine | 1.
20 25 | theAizCGQ sﬁ?;di that the fidal mixture had 0.28g H20/g K2COs. The watér, which had a temperature of 4°C, | . h
18 ~ 10 -was evenly afidéd to the mix-muller over &tirte & aBc® 6°minutes. ThB total rdsidence 3ime of thé K.COsa

al 45N jand-water-in-the mix-r@iller was R0 BiinuiéS after comple@on of $he water addition. ' 8 8 8 -
< i uTie papte wagyfed to p5.78m (RF ingh) Bonnot single sargw extquder, -with.-a-barrel temperature of

Y/ S ~30° Qdhrough a stainless stesl die with 48 holes of 0.32 ¢ (& dnch) diameter. The extrudate was dried in

~~~~~~~-3-000ygction open ‘Zéé’ @% FBI’"‘!&‘ ralé-rf t?1§°“’sc&ﬁ drier @¥ruden aee calshed gHA3EE have

50 F),.yn, f r
e 8%;%“*91 e b o ety c%% % D T I
extr udat $t'gn i@m ﬁ( als was nél %75| hlan E ’g{ s%pegtg %sc
q,,u P il Ao
h t 6

% m@nt Iaa(ll&f'? anilJa |ﬁ§ Wi w@ﬁm lHa;cerQ
{ ust edaibifbd3GsHRHNT or rml st ur e ln

The dimerization of propylene was carried out in a steam heated 316 stainless stesl tubular reactor (1,3

x 50,8 cm (% x 20")). The catalyst system (40 grams) was loaded into the reactor and was bounded above

and below by a total of about 10g of glass beads. The contents of the tubular reactor were heated to a

25 reaction temperature of about 150°C, at about 11.14 MPa (1600 psig), and propylene was pumped into the

reacior with a weight hourly space velocity of 3.75. After about 1.5 hours of reaction time and sach one

hour thereafter for the following 10 hours, a sample was collected and analyzed by gas liquid chromatog-

raphy (gic). Three runs were performed with each type of catalyst. The summarized results represent the
average analysis of the last dimerization sample collected from each of the three runs (see Table ).

30
TABLE Il
Run | % Na* | %K | 4MP1/amP2
35 1301. 0 100 45
302 10 90 45
303 | 15 85 37
304 20 80 38
(o 305 | 25 75 35
w40

*percent by weight, based on the total weight of the Na/K blend

The 4MP1 (4-methylpentene-1) to 4MP2 (4-methylpentene-2) ratio is critical because 4MP2 is un-
desirable, and is very difficult to separate from 4MP1. The data was obtained from the plots of ratio versus
45 selectivity. By comparing the performance at equal selectivity and conversion, a fair comparison of the
effects can be given. A selectivity of about 90% 4MP1 was used because that was an average selectivity.
The data show that at 10% Na/00% K (Run 302) there was no loss of selectivity compared to pure
potassium (Run 301). While not wishing to be bound by theory, this is probably due to the exchange of
sodium of the elemental alkali metal with potassium ions from the potassium carbonate support producing
50 additional potassium and generating sodium ions. At higher sodium levels, this exchange of sodium with
potassium is probably much less effective. .

Examgle v

55 The following Example describes the variable (parameter) screening process to determine the dominant
variable (parameter) factors and the optimization process of the dominant factors of the catalyst support
preparation procedure. Unless otherwise specifically stated, catalyst support was prepared as follows.
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the [err] such that- the final m xture had 0.26g [err] The water, which had
a tenperature of 4 C, 10 was evenly added to the mx-nuller over a tinme of
about 6 minutes. The total resiERA4BIAI/BIof the [err] and water in the

m X- rruIIer was 20 mnutes after corrpl etion of the wat er addition The past e

was 5fv L | nc 8 . Tn ew ext r _
bar (r)els ?"%” i’,:us{e tofwa% ’ésa? éﬂ?r e fg;gsggs
|
A agdd%e%' 335%5 'NJZ q’gﬁ ey qjt%g?ea a¢ é? A %ﬁy &t orm a
f , 1.9.,
suppor (&gﬁa;éi ldéSlea‘iethb!fat C\(ﬁ'FPdtbﬂn ﬁé( %bténiﬂ |on9§::§‘c’3?snﬁ' mgﬂgfiMmaﬂﬁﬁs 9 a

pot asseenies.e prepared by wei ghing out solid sodiumand potassium and

t hen nel tihe gasidedd edBEL 8T cm @9 inch)BohRY Eifkjle Stfew Gtr6dsR IThé bxtiddidieivas vaBliuml drs) was
heat edcdn@echi& driod hndotheh daftided; ueoit, toierd dsdpdortd t 0 100[err] under an inert

at nos pherfablesT Yeandd, thelow.cdiventbe bakmetdrk ahd rangssaif appecpriatel darchd eariblhie (patappent |

wi t h gesseenind Kiablg IV) 200 opEiinization (Table ¥) énalysesnet al (s) i npregnati on, or | oadi ng,
was 4 wei ght percent, based on the weight of the cal cined support. The

di neri zation of propylene wis®4&¥ried out in a steam heat ed 316 stai nl ess
steel tubular reactor (1,3 x 50,8 cm[err] x 20" The catal yst system (40
grafs) was | oaded into the reactor and was b3la)4] 61 ﬁﬁ&f,e"‘%t'ﬁﬂ bel ow by a
total Esxamekefyt 10g of gl ass beads. The contentS of th _f“bul ar reactor were
heated to a 25 reactio e;tqt ure of about 1%3sC, atg.apout 11.14 MPa

(1600 I"g)"° "%f 1 BV t‘eﬁe T d into th tor, Mhth a wei ght hourly
spagg V&8 '6*“3 "7%‘ "\g?,gw[}p&i“‘@eﬂ ur 99£‘2’e?‘g’a§t st time and each one
holr tH'e‘r’éa"l"t’ Yot 6?""’fh“"t‘o hours, a sanple was coI | ected and

anal yzeiitsytinnatter wiFetisddbilemEmaE™ r aphy (glc). Three rufls were perf or med
Wi th enagithgipe dofingcuikabyst . - The summari zed resuf s reptM®sent the average
anal ystdvefihg bhprep@xed padkareri zati on sanpl e col | ec¥ed frofeseach of the three

rungs ( 588 dib! Rixidgl dninudB3) TABLE |11 Run % Na* %0 K* 1204MP1/ 4MP2 35
301 pie foring 100 45 302 10 90No Yes45 303 15
85 ?‘14 Bonnot 2!‘.Ql.ruder aug&or m 38 305 40 25 60 75 35 40

*per CGE; rQYerV\@Jrgnt cooli’ﬁﬁe:‘imﬁﬁa&he({c@t?%)}\/e' ght 0; EJ&? NaJ'Q19})end The 4MP1

(4- nmet ent en 2 .(4-met hyl pentene-2), ratio ig critical because
ANPY §yl ‘ﬁ' °é°e %T"L’"ica’tgp Ef"'(s very d| fficult to separ at% from 4VMP1. The
data was obt ai ned fromthe plots of ratio versus 45 selectivity. By

conpar $988teRtEe perf or mance at equal sel ectivi +y-184¥8 conversion, a fair
conpar Pasens@t @he effects can be gi vend-Ae&ESeled §:% of about 90% 4MPL was
used, béseudditemnrataas an average sel ecli?vist42:6 ThRd/®at a show that at 10%
Na/- 80opi€ oRsn(2302) there was no | oss of sel eotd.vi by (SBfpate@eket Gopasr e

pot assbidnenf{dRa=301) . VWil e not Wi shi ng.és0cde.POunEedy theory, this is

pr obabgvedtien Rent fikpetetedange of sodi um ofed twowbenental al kali netal with

POt asSidiPact QR urfih Pink }§ POt assi um car bonat e3 Su@Rort produci ng so

wedidd i PﬁﬁJninQOJe e§lc and generating so % f) At hi gher sodium | evels,
this ex§ %plgguo um Wi th potassi um '3 pgo a I)é much | ess effective.
Exanpl g The follow ng Exanple desd? M3 es the varjgble (paraneter)

screeni ng process to deternine the dom nant variabl e (paraneter) factors
and the optim zation process of the dom nant factors of the catalyst
supffort preparation procedure. Unl ess otherw se speC| fically stated,
catal yst support was prepared as foll ows.

60

55
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EP O 489 438 Bl Seventy-five pounds of potassium-carbonate (err) (JT Baker,
ACS reagent grade): were added to a | arge Lancaster m x-muller. The anpunt
of water added was adjusted to aEP®M8® B8Bi1nvni sture in the [err] such that
the final mixture had fromO0.24g H20 to 0.28g [err] per gram[err] The

wat er was evenly added, i.e. sprayed, onto the mx-nuller at a rate of 1.2
kg (2.6 I'bs) [err]/mn. Waterpgpddition tenperature 5 ranged fromf[err] (32
F), i.e., ice water, to 20 C (68[err] during the screening process and from

[err] (32[err] i.e., ice water, to 4[err] (A40dxpJrinencali!bdsihg ikres Opti m zation
Pr-OCESS parkid@er N Xi NG ti Me ranged from20 to 60 miewit es. Thiiskhaste was fed to
a 5. 72 cm([err] inch) Bonnot single screw extruder. The extrudate was
VaCUUM Bktet 6 y@edsimncachonaeel (aayddratieen cal ci ned, un®ét air, t%*forma support.
10 - Tabltgstihe/sfr@tivdder @icdan, (npbese) t he par anet eré and ranges, if

appr oprkagfatibdlvridgenixg i abl e (parameter) screenpng (Tabhe I'V) and

Opt i MozZ314200 (aPlsEnnY) edFedeY 365 PMBLE 1V 15 4 60

Experl ”‘ém@luw&ﬂ@g '-rle.l{pelia'iupabém'@'r) 121 (250) 232 (450)

Si carbona
0 25 Cﬂ“"gs 7"‘ s ‘Qr ro re?{nher ght a%ovggf)%n %%tn)kéfzo)(l nches)) 0.64
0

(0.25) St Tisg "W(ﬁ‘?g addi tion tenperature [err]
(32) 20 (68) Mxing tinme after water addition (minutes)

20 Constent®) o Agitation during mixing Yelue__—_
10 Bateh §3® Covering of prepared paste (75 1bs.)  K3005
No Mix-adder pH1eNGRIRh aforeremfor) r@ inehept eyt (1)
0. Wated @@ ivgryera®eol i Ng 1.2kg (2.6 1bs.)/min.
No/ Water ¥i@®t tEon7 Pempenafuae (FOIBGANDL Ext r uder 02§ *Ppm
40 Coveribg) ofideparelepastrar r el cool ant tenperatures(err) 30 (86)
50 (122ngiaf arthe dixiiz @@del 7821 nechani cal feeder o
35 Die 6005.55 Const ant s . Yes
Val uexsBgiLihieai ze (1) 48 0.32 cm (176") 1diGnetdDnbiis) [err]
ater dﬁU Hhesk AL € | 0,64 ln%0l3 LRnd)| bS)/min. Die
bol es er ba rel coolan temperature (°C) C('F)D 30 (86) 40 0.32 cm (1/ 8 )
di amet erkc';go model. 8?1 -eelman% a?%«der 0.64 cm (0' 25
i nches) Wecti 0 n tenper atu . 177[err] (350[err]
Conv et Fﬂ‘r‘i"’&ﬂh"ﬁ 't‘f"??é’tw) - MTC 30 3 rs 40
Cal ci ni g reitpararatiae _BARIC (60Q E)_Calcining
tine 30 m nutes 45 50 55 12 EP O
489 438 Bl TABLE V Experinental Design Limts Paraneter
Low Hi gh Notes: _

% (1) All samples were calcined at both caleining temperatures.

(2) All samples were calcined at both calcining times.

i A multiple linear regression analysis, Systat®, was performed by computer to determine the dominant
N~ 40 variable (parameter) factors. The Systat® computer program is commercrally available from Systat, Inc.,
Evanston, IL.
The dominant variable (parameter) factors analyzed are those listed as "Parameters" in Table IV. Based
on the multiple linear regression analysis, the most important variables are:
1) Hz0 to K2COz Ratio '
45 2) Mixer Residence Time
3) Fraction of Active Mixing
4) Extruder Auger rpm
5) Drying Temperature
These five variables were studied for optimization. The analytical results, in Tables VI and VIl below,
50 were also analyzed with Systat®, a multiple linear regression analysis computer program, to determine the
true optimization. The data in Table VI provides support and catalyst propertiess. The data in Table Vi
provides support and catalyst properties, as well as propylene dimetization process results. The dimeriza-
tion results were obtained under dimerization conditions similar to those previously described in Example 1.

65
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'y

Water to potassium carbonate (dry) ratio 0.24

0.28 Mxing ti'me after water addition (m nutes) 20

60 % Agitation during.mxing  EPO 489438 B1 ' 10

100 10 5.72. cm (err) Bonnot Extruder auger rpm 40
60 Convection Drying Tenperature (err) ((OF)) . 121 (250) 232
(450) Cal cining ‘Eé grature fery) (err), (1) 260 (500)

343, (650) Cal cinisngg Fisnes@EH NS séd)gecmsigeogeggacug . 30 -
180° 15 Constants =

Vafue Batch Size | (75
I'bs.) [err] M x=ngl | er rold er «shei ght above pan (cm) ([inches)) 2.54
(1) Water dellvela A " FSSNs s s asrsessssy 1.2kg (2.6

| bs.)/mn. Water “addition tenperature (err) (err) 0-4
(32-40) Covering pf prepared paste Yes
Aging after m xi @'#(mzn B - - 0 Die Cooling
Yes 25 ueh0|e3" a E#R E ] &ga.‘ﬁﬂ“ﬂa"ﬂcQ 48 0.32 cm
(1/8") di amater!]h es Die
0.64 cm (0.25 ibhcles) Extr o
30 (86) K-Tron Egépl FsSE8 1)

Convect i on ovend

ure (err) [err]
........ _‘.‘._‘_377[ ] (350[55 ]30
err err

555‘ 3 hours
mg:,t nperatures. (2)

i pl e I'inear
or med by corrputer togdeterm ne the
The fygrag emrd conput er program
T Ev’a‘h§to'h' ®I1. Thg domi nant

=2
n)g
7!) —
78)
71)
s0)
)
9.67)
b.n)o
n)"'
n<
3),

9.30p 37
0256
0.3p
oo
P
0.31p560)
-
v 0%k
0236
wnb
Oxb
o
n.ab

5
§v
%"

b
Convection dr ylgg I me
Not es: (1) Al &Elp
sanpl es wer&ag I“EI%
SUQ&@SSIOH anal ysi.s,
nant 40 varrd es B
i s cormermally iTa
vari abl e (par ar@fler’)..i pr.
Table IV. Ba§e 8 the srauf €
1)

—

®

-
ot = oy

| yzed thgsellsted as "Pafaneters” in
| iéarﬁg&bssum abEdd s, the nost
] Ratlo 45 2) M xer Residefice Tinme 3)

| Mpé¥ t ant vaf] |ab are:
Fraction of M?F‘mﬁﬂIF ERRe @‘R‘Pﬁm‘@? ey Te erature These
t"hgii

—~ o
v
o
3

five varlabl cal esults in
Tabl es Vi and VI |-j ow, e a éﬂ yzg at[ a

nul'tiple |inear fFegresgi op,gn_alygl r;pgter LRrogram to det .m ne the true
opt Phi zati on. ThHeddat s ism Jabi &4 We < PROW dess éuppor & hd Tat & §/st

properties. The dgta in Table VII provides support and cat altygt properties,

as well as prop ne d| rrerl zation process results. The di mer’|§a- tion
°‘§ o b

|

results were o ;%gggg%g@%ﬁg%ﬁ%ﬂ E t hose

prey ously desdr'i B;g
t .
-y
%Qﬂ 3333333533233333 3333332 ;;
. B
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extrusion, as well & prkoorhﬁgﬁ]'ﬁe "pest "’o?/gr’aTr' ""‘{:gﬁa'l Y8t and catal yst
support. The results, as determ ned by the Systat[err] program given in

Table VII1 below, are given as.ranges in order to account for reasonable
devi al’i ons fromthe onput er-generated optim zed conditions. 15 EP 0 489
438 Bl TABLE VI I f agregéjg"!;‘!,m,,ug,,,_g,g,zg,,,a,, Broad Range
Opti mi zed Conput er #iGenherated ™ [errT 0.23 - 0.29
0.25 - 0. 27 0.26 Total mxing tine (mn.) after initial water
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The multiple linear regression analysis performed on the experimental data given in Tables VI and VII

resulted in optimum conditions needed to perform an efficient extrusion, as well as broduce the best overall

65 catalxst and catalyst support. The results, as determined by the Systat® program, given in Table VIii below,

zre cgi;';\./en as ranges in order to account for reasonable deviations from the computer-generated optimized
onditions. '
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Extruder auger, rpm 20 - 100 45 - 70

60 rpm 10 - Convection Drying 100 - 260 C 145 -
205C 177[err] tenp., C (BErQ 389 438 B1 (212 - 500
[err] (293 - 401 F) (350[err] While none of the Runs correspond

exactly to the conputer-generated 8%'1 r’O“ ed conditions, Runs 414 and 453
correspond very closely to the corrg & generat ed optim zed conditions. The

on|y vatiances are 15 fnrr'l of 0. 2858 and drvin rr]
_(SDO[eﬂﬁ’a}amerns 414 and 453 show ‘go@d BwaeRenge all @dtiknized [@empdterGenaratedi um)
rfpreegnation, as well as good propyljiene converIi oﬂengel:/zppﬁrelzet:@qndiﬁqry, and

4MP1/ 4 gﬁ; tg). The exanpl es have Bgan gdgovi déghsTRiel v t 0 pbd Ustratje the
pract i §eotdd nixing Gmb (MiRNAHePiRitia WehoSdaBiidnJup \6 bnd®) Hofiddd -0 mits |t O | bdthih. t he jscope
of the Adﬁveﬁﬁﬁqhg}ma}ﬁethe appended cl aimgp in any|svape. 20 |Cl ai g 1. A Qrocess
for pre¢pauddiguger, gat al yst support corngr-i1ee ng pr 7o Ng t hi ekrppast e
conpa | §Coamgecpet xgisg um 25 car bonatjmoaneb wat ef145e2asrodli ng s&i*d pastife to
form anempt r@itt& e and dryi ng sai d ej@ranhao v)as @8 -[406F) opt (360T& | v,
calcining sard dried extrudate, wherern the water to pofasSsium carbonate

vei ght 1 ini®ndn8 of 8 Bl Bredhéhdbxacly & HE BonfpteRientiaod BhtiRel QhridfiSds RIS @1 HONaL €,
char acsdamsz Bélresbndl Réry cRadn oY @oﬁﬁ:htéﬂ&eﬁ@rﬁtb@ Bii¥inrfize@ @6haiBrsE Thetdnfy ViHdnk&chd OF @
M OfH,0RKICD; 2P 0126 adriThg HeinBSratiie ioD 149k O (08¢ F)LIRn® 31404Hd 489 show godFéibriigay M xed

for 1 ancii Shbtf) apaiasaiump impréymationt & welllat igog plopiRene Zconviebsionp BMIRE $8ledility; land m 1
wher ei smPaMiP2 paaibassi um car bonate and water are nulled at a tenperature from
0 to 25 [Ty examBles fidve bperomedded oferely tiillwstiatecthe Practive pictheingemtiah gnd tsha®d nolrbe
car horragdssoza ¢ Kmit the scapecof thgdayerition orthe appended cleips inanabawit 24 hours after

I Tin 4. The process of any of the preceding clains wherein said paste
is ext 'atm?d t hrough an extruder with a barrel tenperature fromO to 60
[err] 40 5. The rocess of any of the preceding clains wherein said drying
is a vhc qe 'BQ:E §ta'y“6 s“pPH% 'HE'@% grepgring | %ﬂ“?ﬁ RASR) ROMBRISING PRSI, - | um
drybeng i a;w ¥ c; ) ee%lf‘?i ﬂ%ﬂ% A8 g9 Gpd PO g8 gt o o o
\(/:vle?Ighmt 5p§19 wgat r ?‘%B? Siul barbpg elqhglratl? |stlg tﬁyéj % (f29 qrrﬁ?r\ln )S&GP grartg?pgﬁagom 3
process g aés&gﬁze%mﬁ&%hgs 1-4 vvher ein said dry| ng i's a convection dryi ng

process. Rondl SHaGviter Qe rimindd 13t 8 1b Bf aﬁ:‘ 0 aﬁcﬁt 6b ﬁﬂﬁW@%ﬁo& R bxksioh 3R

pro&ess 'a@twéi?ﬁﬁe@-for 10l SHBREM bith€tofal Miing el O 26 he process of
claim8 or 9 wherein the convection-dried extrudate conprises up to about

10 wei ghtrhgerocseabs diith & wherbia Said patissiuMaiboriatd and®ia@hére @lulldd e a @enipetatid fom 11.

The process2ofc.any of the preceding clains wherein said calcining occurs at
a tenperature from260 to 400 C.  EP 0O 489 438 Bl TABLE VII | Paraneter

Br oad ¥RaitbeeprocesOpit diaim Aend 2 wherrip séie potassivercatbeniteRmd gvater are @prdi fori aztimab €opdd t i on
[err] about 24 hours after mulling. 0.23 - 0.29 0.25 - 0.27 0. 26

4. The process of any of the precediﬁg claims wherein said paste is extruded through an extruder with a
\/ w© barrel temperature from 0 to 60 °C.

6. The process of any of the preceding claims wherein said drying is a vacuum drying process.

6. The process of claim 5 wherein said vacuum drying is done at a temperature from 145 to 170 °C.
% 7. The process of claim 5 or 6 wherein the vacuum-dried extrudate comprises up to about 3 weight
percent water, based on the total weight of the exirudate.
8. The process of any of claims 1-4 wherein said drying is a convection drying process.
50

9. The process of claim 8 wherein said convectlon drying process is done at a temperature from 100 to
260 °C.

10. The process of claim 8 or 9 wherein the convection-dried extrudate comprises up to about 10 weight
percent water, based on the total weig_ht of the exirudate.

11. The process of any of the precedmg claims wherein said calcining occurs at a temperature from 260 to
400 -C.
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Total mixing time (min.) after initial \A/ate___@o_ldm_on—aﬁWe (1) hour 20

- 40 mMn. 20 mn. Active mxing, %ti

45 70 10% 7 e L B | [I\||\\\\l\\“\\\\\l\l\\\“\ 0- 100

- 260[err] 145 - 205[err] 177 [err]*tehp., [err]
(212 - 500[err] (293 - 401 [errjpgéomO F) Wiile none of the Runs
correspond exactly to the corrputer-generat ed optim zed conditions, Runs 414

and L2 ocorvrvoaconond vnvas, Al Aol o~ t hr\ LE\M\I_Lf ﬂf\nf\t af_nrl r\nf Lm zad
JJ U UTTT C IO V_CI y T OoTTy C LA ZNER A g | L=m -~

condi F#’ﬁ?@e’ The only variances are [%fff’ﬁd]naﬂﬂe Doiipized ?‘WR\'@?"? Alqd;
149 ¢ (300 F). Runs 414 and 453 shbw good el ejrerieage al| RRYmizegiCongition
(potqg&lozgx}cmﬁpregnatlon as well Py eogr convergdgon, 4MPL
sel eqratalimiyng tiiedmiklyRiter fHivlivaten bddition [Up & ¢ prYRILel0 heviminbg¢en [@ooma.ded rerely to
I || uqbeting mixinge% gmact i ce of the i nvantbon and Bhewl d ngt beoread sojas to

| i m t|Extloder augepeprof t he i nvention o0t ¥ appe d7ac| ai | re0apy way. 20

Clraii rfBonyectise Byingess for preparing HpRP1C ¢onprivétg pré¢paring a
t hi cqtepBst € (Bnpri si ng potassi um ¢ NatdrFext B/ Ay saild paste
to forman extrudate and drying said extrudate as wel|l as, optionally,

cal ci niwrge adretht thel Fls EorlespdRd bRictiyb BeQoMpitdtYeNsrdierl optimizftDécnGifdns,MuasaoNat e

wel gérid 453 tcoespehdivietyalddely 3o the cOm@aRsr-geraraedvaptimitedd@ndiitn® Mhp @hIQ Yariabdes @ar bonat e,
char git:0dgik C@xlof | 025 tahd tryiba itainpe@tugss of | 1891 Q00T 6N s 41 dnd\l3ashoa gendraldmeetd! f Oor a

t i nealkl mefalt (polassivay) idOregriation; @ walli asr gaod preplylenss iconverainnl 4MP1 selectidtyi end y ni xed
for AMRIGAMAZ rifier cent of the total mulling time. 2. The process of claiml
wher ei A% §xaP|es havesheamPe¥desneehe ‘%’H‘(f“%a?*@rp"%&f"@ qiihe| ivgntiep apd ehoide@pteur e from
024 0"9%7%AS 1} limit the feopp pigheuigeentign o fhejappepdesiclabns im #YaY8Y- sai d pot assi um

carbgﬁ e and water are aged for a tinme of up to about 24 hours after

. mull E" 4, The process of any of the pr ecedi ng cI al nms wherein said paste

'S e e B JsPQ,%Eo ﬁb& ré{ ¢ nﬁﬁbgss
e SRS 5,
|55 a VpkHARy ILa sgig Qf ee,process 0 c al reln sald vacuum
dryi ng feSwaléne p@&ssﬂm; EAIRAE Weight rhloQ8 & .2300 828 glame-walr pdr rﬂ?arpg)&ﬁéﬁxﬁt of
cl ai m Ra®bnald, Wherei n the vacuum dr| ed extrudate conprises up to about 3
wei ght cp@sderéd mMalatsaid based on the total weight of the extrudate. 8. The
pr oces polésivimyariivhats lasd water lare! mulfed et i antintsadf dp €0 gbloi B0 inSiniites PAGIME BXtHusiBn Ehidy i NY
pf’”ocessactwsm miXéd fof hao pU meeeaisof dfe tadl aiulingtidier ei N sai d convection drying
process is done at a tenperature from 100 to 260[err] 10. The process of
cl ai 2n Fhe progespiobeiaim i wHeesincesio\rotassium calpdnetel a&(‘t’ﬂﬂ@éﬁ ulled ae femperatuge flom about
10 wei gHe 2péfcent water, based on the total weight of the extrudate. 11.
ocess of any of the precedi ng claims wherein sai-d cal ci ning occurs at
a tegpéﬁh&i’ﬁ’ﬁ’ﬁsﬁ gAMLY & Whemipsaidpotassiuni-parbpnats gnd wiorgie agedfor atime\gf up &9 « 17
The pr GBRE 24 Bursates MliNS: characteri zed by

~ 4. The process of any of the preceding claims wherein said paste is extruded through an extruder with a
barrel temperature from 0 to 60 *C.

ture of

s

P

40

5. The process of any of the preceding claims wherein said drying is a vacuum drying process.
6. The process of claim 5 wherein said vacuum drying is done at a temperature from 145 to 170 *C.

7. The process of claim 5 or 6 wherein the vacuum-dried extrudate comprises up to about 3 weight
percent water, based on the total weight of the extrudate.

8. The process of any of claims 1-4 wherein said drying is a convection drying process.
50 o, The process of claim 8 wherein said convection drying process is done at a temperature from 100 to
260 °C.

10. The process of claim 8 or 9 wherein the convection-dried extrudate comprises up to about 10 weight

55 percent water, based on the total weight of the extrudate.

11. The process of any of the preceding claims wherein said calcining oecurs at a temperature from 260 to
400 - C.
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(a) preparing a thick paste conprising potassium carbonate and water,
wherein the water to potassium carbonate wei ght gm'n”“luil gll H 29 grans
wat er per gram potassi um car bonatE®;0 489)438iBdi ng sdi m ﬂ ll)r atine
of up to 60 minutes, wherein said thick paste is acttivel'y ki x®d %S

for 1 to 50 percent of the total mixing tine, at a tenperature fromO0O to 25

[err] (c12 Jﬂ??’ﬂ‘iﬁsﬁg“’?ﬁ"b %{%%‘Zﬁdrﬂyou h an extruder to form an extrudate,
wher ei n sai d(aéi’f‘ﬁpﬁfﬂ'gr %‘g@s' P ‘PanBPH""b a?‘b"”ﬁﬁ"‘b’%{g ﬂ)waﬁfﬁ ng

said extruda sét‘"‘éa'
exdr udat e cof’f’%a %g);gme teigf :‘ D'(::i whir mPl e 1S val h&d

inutfi s ick 40 e
total *weight ho%u& Egiﬁdeigﬁjgiﬁﬁ" ;'Qx'g ;}ﬁ&dmtéaa anaa%% tPd

extrudat e at rocess o

the precedi ”@1) grr&.ocemaaat e RAPIrAGD | ieh 46 toCBboC BaE o%i&i’nréﬂiﬁéuee*tﬁu&aﬂe at

| east one el gippRAkiRY utb kBHut 10VRIGRL perdantratir asdd dn 8idltdtdl Woibht Y thb BXludale? andl4.  The
procegs of ClefkdBining thd WRiisiriBd Sddhtedt @ IBpbrtureditoknaded todbalc. | s sel ected from
l'ithium sodium potassium rubidium cesium and m xtures thereof,

pr ef er abigy TA®Protyss oy BE B recediigCtidirhsxéomphsingt dostacting the Laicinetileatryeial Gvits at ledst
clains 13 ete diémantabslieni mebio rodilcdramatalyét spdtdoal i netal conprises from1l to 20
wei ght of the catalyst system based on the weight of the support. 20 16.
The uge B Thé@rasegsabiyeiaimsiss wherein said ceflemestdl plkeliametalols selegtpdrdrom3liteiym,1 diugy  t he
di meri zat i Getessiume ubitiufscesipm, and mbgwiesdthageof. preferably sagivra.rnotaiiy™ ﬂ"‘bf"x’ﬁ'leéfhP'ﬁPfc .
conpounds. conpri sin contactln oleflnlc co ounds havi n %

car bon at%orfke pep oS5 G & ?és ¥ ?% $ 'éf“gtﬁ\ °3§‘p'i'.158 '?fgd P R0 8(ﬁ'9"‘8
claims 13 f 'Bcf%‘ StZSSte a?ﬁﬂ@?g'leﬁve'gﬁw zation is carried out at a
l\e’m)e? at ‘I’g q’p{,{nsgg;% Y% %r ! ]def%eg mfﬁsgfr c irh rf%g& %I_%r t‘]g dI%ZﬁZSnJXPo?‘OlefﬁI

wei ght hour rom e use clal m

wherein pr %?Qc%&%on’ th h\gﬁzraﬁ%%g oIEﬂncAt:o Suddd & P%tc%ﬁ'tgctmégeff) th%HB&ﬂésq{awe 1.
Ver fahren gyt 36h8 § nYihsSleP Roledtid Bﬂw%aéaﬁ&stﬁ $idIP ES defihbil iR &7/ Slaif8 93 to 15,

Her st g] | en wRbrbiR saifl dinteREbtbAR Lamsa But%{ BedpertiA] foniBo 163d0b L 8 /phesied o 6.9 to
~Wasser, dagzbxipelbdl 8 weighttho@y®pacBadibdity Horh Oh td3id. dung ei nes Extrudats und das
Tr ocknen di eses Extrudats sow e gogebenenfalls das Cal cl nieren des

get r ocknts @ne Gde of claimEB twhersia popyleusliedimetized Gawhattyl-Gpantdne:l t Ni s von WAsser zu
Kal i untarbonat 0,23 bis 0,29 g Wasser pro g Kaliuntarbonat betr~gt, dadurch
gekenpz ePaténtansprigh® das Kal i uncarbonat und Wasser vor der Extrusi on fUr
eine Zeitspan- ne bis zu etwa 60 M nuten einem Kol l er-M schvor g

unt er zogkn Varlireh 3pr Hergiellungseines,KelalysainsJ tigerarymisgsend daxHerptallenieiverdickpn Pagler mity
verm scht wiepmefehald an \Kefiymeprbengt yag NVaages pias Fxtrydioreno digger (Baste yrien Bildyng, oings, d
Wasser bei EXyydal “"Féﬁ?ie?%‘lkﬂﬁ" digsps Erimiats sowiecgeachengnially fas Calginioren At 5%‘5‘?8‘"""’"

o E%EF’
lligf Ie[l nc g(ra b Y° ﬁ' 'q?% %‘Pvﬂ% ﬁ'g(%ﬁ]%%? ; A%f%%@g?aé 69%8 el?sUﬁ 2%| he 3?81 P8rfnne

bi's 2 et vl BTeHly bt 55 o R Doy NS 0 h 8 Tg Stspan-
t eh d durch qkennz cqiﬁt bo uld d itspan
\gdr;sna,e(ra?emg@igﬂg&gim ‘lﬁm Q% ||§r- ex ro %l ert %eﬂgﬁh%g %%&%%hrfﬁﬁﬁich

ei nem der vor st ehenden Ansprache wobei es sich bei der Trocknung um emn
Vakuum 2 eldnksn Gasrehdspiéren) wobd takivmcarbonatviihd fvedased eirsirah Tehspatud @6h & bis @61ERi
di e Vakuunidem eismor-micliveiga un@rfzodedaeleat ur von 145 bis 170*C 55
durchgeffhrt wird. 7. Verfahren nach Anspruch 5 oder 6, wobei das
vakuuned.r Velahesn eadixansprdelt 1 bdes 2.zwpbeit KaliunBaBengt urith Wesser apch deazitnljerrMischforgsng
Gesant gewi dhiteing @eitspaone bislzu eiwa ehdtingden geaktqrt werden.

4. Verfahren nach sinem der voi‘st_ehenden Ansprliche, wobei die Paste durch sinen Extruder mit einer
Zylindertemperatur von 0 bis 60 °C extrudiert wird.

50 C
5. Verfahren nach einem der vorstehenden Ansprliche, wobei es sich bei der Trocknung um ein Vakuum-

Trocknungsverfahren handelt. .

6. Verfahren nach Anspruch 5, wobei die Vakuumirocknung bei einer Temperatur von 145 bis 170°C
85 durchgefihrt wird.

7. Verfahren nach Anspruch 5 oder 6, wobei das vakuumgetfocknete Extrudat bis zu etwa 3 Gew.-%
Wasser, bezogen auf das Gesamtgewicht des Extrudats, enthait.
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"EP 0 489 438 Bi . [! I Lj fijI 11111 I ren nach
ei nem der AnsprlUche 1 bis 4, wobel es sich bei '!Iim !l mﬂ]{m ij
Konvekti ons- trocknungsverfahr eBP 038488 B19. Verfa re ch 8,
wobel das Konvektlonstrocknungsverfahren be! einer Tenperatur von 100 5
bis 260 * C durch eflhrt wird. 10. Verfahren nach Anspruch 8 oder 9, vvobe|
das durachv e Racp sive rdgbﬁ?fﬂwg‘ L bip dc‘ﬂ‘ﬂ’é‘t? sick b 905 (Traskrung, ym @i fpnvelstiongsy, -
Wasser, bEZEYRF AN BN sant gevu cht des Extrudats, ent halt |o 11.

VeT”f ahre VoI st Ans r Uche, wobej |n| erung bei
‘ebFer o %ﬁ?gg %‘ﬁ cﬁ% ﬁ‘%& b% %68(%“” lonspre f"‘b"?sveqaﬁ'w"%g'r?' I’f°"}°\ pruch

1, gekennzei chnet a) Herst el l en einer dicken Paste mt einem Gehalt

an Kal iqp, o] , von
R eyl e g Sza{:°:5su“r°5§§§i}&’%%¥% et
(b) Verm schen der dicken Paste fOr eine Zeitspanne bis zu 60 M nuten,

wobeb  dil.eveiliatrendda $inem Uelbvorstshbndh AREprugRS; ¥BileP Bie \daRFiBRIARY bel BMbr FimpBratur von
Tenper at u260\bisr#00- heroig?S | C aktiv verm scht wird; (c) Extrudieren der

di cken Pasten dcirch ei nen Extruder unter Bil dung ei nes Extrudats, wobel
di e 2012 Verfahrerbech Ambeructyy;|geedmzeicinepdureat ur 0 bis 60 0 C betragt; (d)
Trocknen dd® Hexstelign giner dicken dlaste mitTeinanp Gebeituan KalivmcaiOndyiupd XEBset wobbicdas

Bi | deing ei rfe¥ichiaeriiismuan Wepsetry ratimearbongh giwei 29, Waseer o) oCSalumoshmpsiser ,

bezogen auf°® Gesant eW| cht des Extrudats, enthalt; und (e) Calcinieren

des auf di °§%‘ G 'F't?e |Pﬁ E’he'aﬁ"aafa'ﬂesb%@ 60dylipyian, wehelsdie dickgPaste i bis60 bi s

25 °' H“" @Reatun 0(?535'@;%@?{@ #irdnsor Uche,

unf gssend reﬂé er 5{‘ atur " V e?g?'b Youper toter Bfupg; oings; ?féfegg@hg'eel nem
nent ar e st ens. 14

Ver f ahr en Qd Hap r%brp % b§%8* %ﬁg %mr:jees y%eﬂ%::d :t:-

Li t hi um Nzgt,mmmd aI | um Rubl | um CASI um u m sc en avon un
vor zugswel 3§ cHiirenNads! dut BosdWeist Zeem%e%mm@nbﬁ%mmrm&wm& bedbisd. 15.
Ver f.eahr en m@eat. Anspruch 13 oder wobei das elementare Al kalinmetall 1 bis
20 Gew. -% des 35 Kat al ysat or systens, bezogen auf das Gew cht des

Tr ager $3. \dsmaxc hdch dldm dée rvaesbenden despriichs, @imfedsend &las ABAtEKtbeH @led Jalbihisrteh 5

def i ni er t Bdiyuddstrail yigdestensehmiresianeptaren Bikaipretal atteraBidung RInG3 KKdtalysetorsystdtns. 17.
Verfahren zur Dinmerisation von ol efinischen Verbi ndungen, unfassend das
Kontsak i4-fedphreno pach | Arspriagh. 13 cvabal dasr ejemantarey Aliralinietall Jinter ditihan, Kiddwivema Jalivind, at oen
pro Mol ekiyPidiym Césiym Kt Gppisehen davea tuadnvereugBralseckster Nekipmi Kaliwn uneh Geimisehen der
Ansprt | cH’é"°I'3°“?ﬂ°§5"lt5""dV\obel d| e D| nerl sation bei einer Tenperatur von 80
‘bi's 20 ei ne %ﬂs WV, 14 27,6 MPa und einer auf das Gew cht
bezoge q%gﬂg%’g v& Uehyi ‘7’ %d? GEemggre dllalipgtall 4 bisyeh GryeP ofest
wird yRER °W3LPﬁé°gﬁ'é fn% 9 ‘c 9or% SHEREH opyl en zu

4- MEt hyé \}ewgﬁ%g %eghngr{e\'ns e?rAmsﬁ%cIng 13 Rgvﬁnﬂhlfeé}{e %at%lgsa?ors | Onzucliqflmensg%{\gour

prdparer Jhofka de catal yseur conprenan une
ai sse conprenant du car bonate de potassi um et de I eau, |'extrusion de

ep;
Hd l4d €19 AleRarPMUSur DM diBdtion! Nor dibnldeidh Vakbinkings Gnadsond Wi ﬁ(o%ugrwa&n g que,
event uel |sewsnterbindurah &iitreabis 80 Kehishistoftorioh tpeiatnolsmc Al .defl ARy ASHYRlem! @mizBPPOT t
ponder al deaDefiifisrhio Rlbe ddEARDIEBSIILIE 155 ivotBEdi® Ditbrisatiéh B sipérarsmpératlr Wa 8o par
granme ddis 200" C, einem Druck von 6,9 bis 27,6 MPa und einer auf das Gewicht bezogenen Raumgeschwin-
digkeit pro Stunde von 0,1 bis 10 durchgefithrt wird.
45

18. Verwendung nach Anspruch 16, wobei Propylen zu 4-Methyi-1-penten dimerisiert wird.

Revendications

50 1. Un procédé pour préparer un support de catalyseur comprenant la préparation d'une péte épaisse
comprenant du carbonate de potassium et de I'eau, I'extrusion de ladite péte pour former un extrudat
et le séchage dudit extrudat ainsi que, éventuellement la calcination dudit extrudat séché, dans lequel
le rapport pondéral eau:carbonate de potassium est de 0,23 & 0,29 grammes d'eau par gramme de
carbonate de potassium, caractérisé en ce que ledit carbonate de potassium et ladite eau sont amenés

86 a I'état de péte pendant une durée allant jusqu'a environ 60 minutes avant I'extrusion et sont mélangés
activement pour 1 & 50% de la durée de mise 2 I'état de péte totale.
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carbonate de potassi-um caracterise en ce que |ledit carbonate de potassium
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revendi Cat i @NFocBic SASHE Nin SqueltididFe LEIKGInalcaRhd SreBRLG ez% Kb Lrayers
une ext r uderaBseR fdverd Do Jxﬁﬁmgﬁgat/w dne &%p@%ﬂ e%E?Iin 6 dd 0 Oc.gueg?a%ﬁ%%ﬁtg_este
procedd selon |'une quel conque des revendi cati ons precedentes, dans | oquel
| edi t 105 e8-hagProesmss suiBn Pind GRSIENER o8 cdvartiRafns BradddbiRtes, Bans idgud idaft SilageCdsPlh | @
revendi cat poédB de déhagel soasiede. | edit s~chage sous vide est realise A une
tenperature de 145b 170C. 15 7. Le procede selon |la revendication 5 ou 6,
dans | odiele prechidé selort In rrtteridicst®o 15edano bgueV ledieséeingp s didp st Go4lidd 200Ms itdnpBraihé en
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| " une’™quel conque des revendications 1 A 4, dans | equel |e sechage est un
procede 720'e Procégs selendp syendisation St Fedans lequedledit extrudabeschitisoys vidmeamarend jusqu'a
revendi cat POKOS3% §UAIS EagtSricyi#r fo R9ids lialde kpstruidlc hage par convexi on est
rdal i sGdﬁ_Henemt oRer a};uure 3e 100, b 2600C, 25910' Le procede selon |l a
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18. Le procédé selon I'une quelconque des revendications précédentes comprenant la mise en contact de

45 I'extrudat calciné avec au moins un métal alcalin élémentaire pour produire un systéme de catalyseur.

gﬁntéa dre%ad@estgflg upe t?ﬁ@ératura

14. Le procédé selon la revendication 13, dans lequel ledit métal alcalin élémentaire est choisi parmi le
lithium, le sodium, le potassium, le rubidium, le césium et leurs mélanges, de préférence le sodium, Is
potassium et leurs mélanges. :

50 .

15. Le procédé selon la revendicati_on'_13 ou 14, dans lequel ledit métal alcalin élémentaire comprend de 1

4 20% en poids du systdme de catalyseur sur la base du poids du support.

16. L'utilisation du systd®me de catalyseur comme défini dans I'une quelconque des revendications 13 4 15,
56 pour la dimérisation d'oléfines.

17. Un procédé pour la dimérisation de composés oléfiniques comprenant la mise en contact de composés
oléfiniques ayant de 3 & 30 atomes de carbone par molécule avec un systéme de catalyseur comme
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potassium et |eurs n6langes. 50 15. Le procede selon | a revendication 13 ou
- 14, dans léquel ledit nbtal alcalin el 6nentaire co mm “I"ﬂll[ﬁl“le

poi ds du systbne de catal yseur EBO48a 43884 du poi drsnmm E

L'utilisation du systene de catalyseur conne defini dan$ | *un® duel*conque

des revengﬁll%lg s 13 & la dinerisation d olefines. 17. Un
proced6 p euf:re * s tem a;f“fe'g M@H§ 43 2 JPedans, logul leditesfimdrisaion est eisans e en
contact dg, Ganp 'f: (fpe grgssion ge-fP & 27FMPay@ upe ViERstecspaligle

m)l;ecul e avec un s s e cat aI yseur come 19 EP 0 489 438 EII

'f“ilal 18.Tll'gthlga1|orl ée'lon IJ Je\LenblLatlLﬁ H gans ﬁf%sllg 8u ?{M:ylén§ ost Fqulg'lsc? %n 4da 5 I-J}-IP%%[%F ‘on est

quel conque des revendi cations 1 eque

m se en oeuvre d une tenp~rature de 80 a 200, C, une pression de 6,9 a 27 6
MPa, et une vitesse spatiale horaire pond6rale de 0,1 A 10. 5 18.
Lutilisation selon la revendlication 16, dl ans |aquelle du propyl bne est
dim®ris6 en 4-nb6thyl-1 -pentf ne. 10 is S 20 25 30 35 40 45 50 65 20
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