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. While the order of addmon o cata precursors |s not thought to be critical in the present mventlon

“ preferably the inventive composition. is . made by contacting the catalyst precursors, i.e., a suitable nickel

. compound, and- phsophine compound, ‘each present in a suitable solvent as decribed in this speclf‘catlon. T
50 at room. temperature for about 15 mmutes Subsequently the acidic compound present m a suitable . -
solvent, is added. o

- {n the catalyst composltlon the molar ratio of the phosphme Iugand to the mckel compound can be

broadly 0.01—4.0 to 1, preferably 0.5—2.5t0 1. The molar ratio of the particular acid compound used to the

nickel compound should generally be 0.01—10.0 to 1, preferably 0.05—2.0 to 1.

55 In accordance with another embodiment of the present invention i have dlscovered that ethylene is
efficiently dimerized by contacting ethylene at a temperature from 0°C to 200°C with the catalyst
composmon described in an earlier embodiment of the present invention, said catalyst composition being

~ present in at least one soivent selected from the group consisting of:
_ (i) an aromatic hydrocarbon of the formula

65 wherein R’’’ represents a C, to Cq alkyl radical and n is 0, 1, 2,3, or4; and
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?sol vent, is prepared as described above, |t S cont act ed with et hyI ene The
sprecise #ethod of establishing et h I en@v’amateal yst cont act dur| n t he '
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*—agl tati on (aipicsltyoluerah wae mnﬁtbeetdurneenamd qaﬁaea Safoentf @ira ﬁHmeprd&saomdurrdeaast added,
Fperi od. dissolved in a minimum volume of solvent. This mixture was stirred for about 15 minutes, internal
standards (pentane and heptane, about 3 g each) added and finally the acid component to be employed
was added, dissolved in a minimum volume of solvent. The reactor was then charged with ethylene to a
predetermined pressure, and reaction allowed to proceed in the range of room temperature to about 80°C,

45 heating or cooling provided as necessary. The reaction pressure employed was typically about 700 psig
(4.8 MPa gauge). The desired pressure was maintained by periodic incremental additions of ethylene with
up to about 15 additions per run. When the reaction was complete, about 10 mL of 2,4-pentanedione was
added to the reactor to quench the catalyst, then a liquid sample (about 5—10 mL) was collected in a 75 mL
stainless steel pressure bomb and set aside for gas liquid chromatographic (GLC) analysis.

50 Then the reactor was cooled to below room temperature, the ethylene pressure vented, and the reactor
contents purged with nitrogen before opening the vessel. The product mixture was weighed to determine
weight gain and then filtered prior to GLC analysis. A 45 m x 0.25 mm (150’ x 0.01") glass or stainless steel
capillary column coated with OV—101™! (a stationary phase of methyisilicon, trademark of Ohio Valley
Specialty Chemical Company) was employed for sample analysis. Analysis conditions were 100°C for two

5§ minutes after injection, followed by 32°/min temperature program up to 200°C final column temperature.

The bomb sample was analyzed in two portions. A first sampie was injected under pressure ontoa 6 m
X 7.5 cm (20’ x 1) stainless steel column packed with 19% bis-2-methoxyethoxyethylene on 60/80 mesh
{0.25/0.18 mm) Chromosorb P.™ (diatomaceous earth gas chromatography column packing support,
trademark of John Mainville). Isothermal analysis conditions at 40°C with helium carrier gas gave the

60 amount of fight (C,—C;) hydrocarbons in the reactor mixture. Another aliquot of the first sample was
injected under pressure onto a 3.6 mx 3.1 mm {12’ x 1/8") stainless steel column packed with 0.19% picric
acid on 80/100 mesh (0.18/0.15 mm) Carbopak C™ (graphitized carbon gas column packing suppors,
trademark of Supelco) maintained at 50°C isothermal to determine the amount of isobutylene present in the
C, fraction. Bomb contents were then cooled, vented and poured into an open vessel, then analyzed on a 45

65 m X 0.50 mm od (150" X 0.02" od) {0.25 mm=0.01" id) capillary column coated with OV—101™ (see above)
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Aronatlc hydr ocar bon ‘sel vents of the fornula 10

([err} 15 contenpl dted for use in the present invention include benzene,
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Exanple | Al reactions described were carried out in a 300 m. . stalnless
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0 132.840 [err] 0 .132 840°The results of these experinents denonstrate

-that, both aromatitc hydrocarbon solvents such as tol uene and alcoholf’”,

. sol vents such as 2-pentanol are effective for carrying out the invﬁ I,e

¢ dinerization reaction. 5 d ains 1.gﬁ %ition conprising (a) at M-edst
one ni ckel conpound sel ected from Q%@gga-cyclooctadiene)nickel (0), bis

(tricycl ohexyd - rRS P NBYsI cpdriits (dRehseiedarat rse@fdt) PhédpRines, adiuding

. bi s( et hyl @ievelplekiioysbiodee tydhpivaspiphine Jand aliséd-fuoto@henyllphosphink givepdxoalipiti etieylene

conmpound ehversien witlyhigll sglefRBy teites desiredesitinR-byttfependent | y represents H or a

¢ C, to 20 hydrocar byl radicaI\Mtr1trg%£mgMiso t hat any al keny

csubstitation be at |east 3 carbon agfbssseodved fromthe phosphorus atom

:and at | easin sries bY rdactivad wdre adifled( 6yt with bie@SicydidoetadieriethickelOD MIEODY, selagigt ed

_from (i) @meoiehtniptosainglcopfpotdnearfdgeipnerier Rp&GR%el sptventciopwitig thesggreralproggdure

" fluori n?t?g‘;ma%ﬁm 3 spsen 9@0?05-10!8 twew'ﬂ"?@- blys Riapdfies ofgraogedsled indapie al

Swith 1-Pd"EEPEENPURBHE® g Py sumatebityPPR Maci d of the formul a R* COOH

“wherein R' is at least a partially fluorinated alkyl, aryl alkaryl, or

iaral kyl radical with 1-9 carbon atons; wherein the nolar ratio of (b) to

"(a) is from0.01:1 to 4:1 and the nolar ratio of (c) to (a) is from0.01:1
“to 10:7° 20 2. The conposition of claiml characterized in that (a) is

- bi s(1, 5-cycl ooct adi ene) ni ckel (O). 3. The conposition of claim1 or 2

< characterized in that (b) is selected fromtriphenyl phosphine, tris(4-

i fl uorophenyl ) phosphi ne and di cycl ohexyl phosphi ne, preferably wherein (b) is

¢ di cycl Mexyl phosphine. 4. The conposition of any of the preceding clains

¢ characterized in that (c) is selected fromp- toluenesul fonic acid,

*trifluoronmethanesul fonic acid, trifluoroacetic acid and heptafl uorobutyric

sacid. 25 5. The conposition of any of the preceding clains characterized

¢in that?%the nolar ratio of (b) to (a) is from0.5:1 to 2.5:1 and the nol ar
;ratio of (c) to (a) is from0.01:1 to 10:1. 6. A process for the -

ioligonerization of ethylene which conprises contacting said ethylene with a {

*catal yst composition in the liquid phase present in at |east one solvent,

~ charactserized by utilizing a conposition as defined in any of claims 1 to 5
‘and a sol vent selected from 30 (i) an aromatic hydrocarbon of the i
sformula [err] 35 wherein each [err] independently represents a [err] alkyl ¥
‘radical and nis 0, 1, 2, 3, or 4; and :
35 :

50
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(EI ). an al cohol of t'he forpula [err] wherein each [err] independently
represents Hor a C, to C 2 al kyl, cycloal kyl, aryl, alkaryl, or aralkyl
‘radical. 7. The process of claim 6 w;al(r??ctaﬁbl zed by being carried oyt—gt a
terrperature from[err] 40 8. The "proCess of claim6 or 7 charac d

i n that said solvent is selected frombenzene, toluene, xylenes, ‘
rtrinethylbenzenes, et hyl benzenes, and cunene, preferably wherein said
:solvent is toluene. 9. The process of claim6 or 7 characterized in that

. said solvent is selected fromethanol, 2-pentanol, t- butanol, iso-butanol,
2- but ao.qfl, and 2-hexanol, preferably \/\herel n said solvent is 2-pentanol. 45
".Pat ent anspruche 1. Zusammnsetzung ent haltend (a) m ndestens eine

“Ni ckel ver bi ndung, ausgewahlg dus Bis-(1,5-cycl ooct adilen) - ni ckel (O,
Bis-(tricyclo- hexyl phosphlgh -Ini ckel LO) &,ycl odedecat rien)-nickel, und

Bi s- (ethyl en) - (di cycl ohexylsp# cﬁ){;l%) go m (B)| eine

_____Phosphl nver bi ndung der ForFPe“r wobei” jedes R unabhi ngi g H oder einen
5Cl - bi s C20- Hydrocar byl rest,\o‘bedeut et, nmt der MaBgabg, dalMjegliche

$Al kenyl substitution m ndesteng *3 Kohl en- stoffatome von dem Phosphorat om
ntfernt ist und m ndesteng gi|it R i ¢ht ¥H st 2 ufld §d) nindestens eine
aur e Ver bi ndung, ausgew~hBt E (TS (§) % fer ®SuPf ofisdlrle der Fornel <R SQBH,
wotei R H oder ein fluorierter] oder nichtfluorierter |Alkyl-, 55 Aryl -

2Al karyl - oder Aral kyl rest rfj t1151Q thl e.nst;of hat@gmeq [ist; und (ii) ei ner
#Car bonsdure der Fornel R- Bei R @ri BdeSt eRs dijnen teil weise
| uorierten Al kyl-, Aryl- karyl“ oder Aral kylrest mt 1-9

5§K0\J,enstoffatoman bedeut et vvcbei das MolverhAltnis von Ib) zu ia) 0,01:1
‘;bls 4:1, und das Mol verhaltm?s von (c) zu (a) _0,01:1 jbis 10:1 betrdgt. 60
2. Zusarrrrensetzung nach Agscpgu ) cga Lﬁcli ggkeﬁnzglchnet, dag (a)

{;Bl s- (1, 5-cycl ooct adi enk- |a:§‘e Os . Zu§angenget zung nach Anspruch 1
pder 2, dadurch gekenngej thrit|,~d ( ) Rausget hit st aus Tri-

' E’,&?phenyl phOSphI n, Tris-(&fl up‘rphenyl ) - phosphi n und- Di cycl ohexyl phosphi n,
h%\DbEI (b) vorzugwei se Bcydg-| hexyl p,hO%)hl,Jl LcstQ 68 4. Zusammenset zung
imach ei nem der vor her g€hendih |Afspf Oche,” d&dufch “geKennzei chnet, daft (c)
j%«io 0 132 840 Theuregu] ts_of| these experinments denonstrate that both

- Baromat i-c hydrocar on s&l verf g [spciRag8t @ u@eian& alBcphol solvents such as
#2-pentanol are effebtive| f&tEdarrying out the invVenfije dinerization

' i 5 Cains 1. A gonpgslition conprising
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(a) at "] east one ni ckel- conpound sel ected frombis _
(1, 5:cycl ooct adi ene) ni ckel (0), bis (tricyclohexyl- phosphine)nickel (O,
(cycl ododecatri ene) ni ckel , and bi s(ethyl ene) (di cycl ohexyl phosphi ne)ni ¢ :
10 (b) a phosphi ne conpound of th MQ PR3 wherein each R Q
I ndependently represents Hor a [err] h byl radical with the preatso
that any al kenyl sdihsbi thdld SBedfentil ddnRRState3the B0 Brortafid TRy dr REBYE JoifdnRch @s
phosphor us &R afckidhollseiagits Qibie ad2-penitanaitard-tffeativel fdr €drrirtg dueae tnvemve aiiedation
corrpound selegatioed from (i) a sulfonic acid of the fornmula R SOBH wherein R
Is H ot a é}uorlnated or nonfluorinated al kyl, 15 aryl alkaryl, or aral kyl
radi cal *I™10 carbon atons: and (i) a carboxylic acid of the formul a
R' COOH vvherel N, Recorhosdion Eﬁﬁ{ﬁ{slng partially fluorinated al kyl, aryl alkaryl,

or aral kyl radacaleastidni nitked cmmse@acvnﬁrowmeﬂércmclqclqedlm)fwke'r(@lt Pip (ttﬁvcl(:wm o]
(a) is fronP'@SM“ei""t"B“% (wclaﬁ*m’e @nﬁwp@r ap ?'f(gg‘hwe icwrp;: repres" §ip 'E@a Q41
to 10:1. 'droc rby, m \;lgsﬁeﬁ% dﬁoﬁ'l

Bldst b'oE'a
bi s(1, 5- CyCth(BG s% r@@ﬁftﬂ'aﬁt al a one ¢i geyrposi tion of claim1l
characteri zed (¢t teksmbne(ém)dldeamselneeélededfrmn tri phenyl phosphi ne, tr| s( 4-

f1 uor ophenyl ) pho8 uﬁ@naavdi QﬁFh@ F’Ghé‘x s[jws'mehéH pwéﬁu@r'mvrm@wwmﬂ@)kw S

di cycl oheld/Ppben alk 1_’ oD
char act er i ZQELWL( rbr hﬁ‘: l rCZi ‘;laﬁdr?f th JC herein¥i is art]eegsg Porﬁaqlgqb&gatgll glwnéryl
trifl uor onewha&e el rhddiiratiodE bilto (a)rs ﬁ&monua&ﬂt i éndaBé Eolamvetidpd) &f (aLie frod Oty 11ite

aC| d 25 1Qr§r1[; The conp stSI tfl on 1?% any o‘fé tt{t\% recedsl ng ;cltgjl ms) c’gﬁé)acterl zed
t tPRe t cogpPe '°6f° aragterized ing ((t ~§vglo 'efe a'ﬁ h,g mt) ?4
t t f t hosphine, tris
rat o of (Cﬁuotr QE fﬁm d‘;h %» “:Jr era sdﬂécg S lELé lphosphme
ol i goneri zat @mef h&QF&éd.@e&a.ﬁelaﬁafctdnm |S&héi (at.hxz
cat al yst comp@sestumrc abua ttil@rdrhegfuinesuftras idp triis@ddceticacigltand bapsdfluombuty @l awsnt
char act er pzed % ewpmwsztlongm%{w@b GSPP?Q'M'%[BS ehefaptarizgd |nithat the redlar eatigi o) 1o (elds 5

and a sol veﬁ?mg |'de 8 to °f‘° a) 10
formul a [erga}a,\g R sdf fhe °' ° 'zatmn mﬁﬁ‘ Q.Pfj%ﬂ,, osssﬁegéfﬂ %ﬁgﬁiﬁ{{ﬁvle t?lﬁ( ga
radi cal andcdwos:.& ashef.&m anyQJIf cxi’msan@lsémdasm@nﬁemabwﬂrwf the for rrul aferr]

Mher ei n each [ er til]aniangeatie hetieatetogn pithe ogewies H or a [err] al kyl, cycl oal kyl ,
aryl, al karyl, or aral kyl radical. 7.@e process of claim®6 characteri zed

by being carried out at a tenperatur r] 40 8. The process of
claim6 or 7 characterized in that s solvefit is selected from benzene,

[ ol uene, ¥yl enes, trinethylbenzenes, ethylbenzenes, and cumene, preferably
pher ei n sai whagh eantR" indenshdestherep@sentsizeC, Bcadiybradital ghdan iM0G1.@r 3, Pr 4; and
Charact eri zed n('oae%?'c%pﬁ th q;sgg {R")s §°!$ @&W@@hﬁ'&#@tﬂﬁ%&fevr?em?%m Cee -
but anol , i st* %éerm §Blre BOXFhag o EL LA S D8P

ol vent i go 2- raem ess Affbl %ﬁ"éi'ﬁb? nE Hat saidl SGNBAER S8 bofdd Febm Bz
a) m ndest exmmes ltrimaetNmehahsseatbyIMmmgs, awegmnahkdfermwherem said solvent is toluene.

1, 5- | Fobheariicess pipn|6car aracpeyrized 'HhF Isgjvenhis sel¢ctad droptathenoln-pentanplp
ojcfodedicﬁmow ipal eqbutwaagg %hw%fpreém meew%é@r?mﬁm il c(k’e?

45 Patentanspriiche

1. Zusammensetzung, enthaltend

{a) mindestens eine Nickelverbindung, ausgewahit aus Bis-(1,5-cyclooctadien)-nickel{0), Bis-{tricycio-
hexyiphosphin)-nickel(0), (Cyclodedecatrien}-nickel, und Bis-{ethylen}-(dicyclohexylphosphinj-nickel;

50 “(b) eine Phosphinverbindung der Formel PR, wobei jedes R unabhéngig H oder einen C;-bis Cyo-
Hydrocarbylrest bedeutet, mit der MaBgabe, dal jegliche Alkenylsubstitution mindestens 3 Kohlen-
stoffatome von dem Phosphoratom entfernt ist und mindestens ein R nicht H ist; und

{c) mindestens eine saure Verbindung, ausgewéhit aus

(i) einer Suifonsiure der Formel R’SO,H, wobei R’H oder ein fluorierter oder nichtfluorierter Alkyl-,

55 Aryl-, Alkaryl- oder Aralkylrest mit 1—10 Kohlenstoffatomen ist; und

(ii) einer Carbonsdure der Formel R"COOH, wobei R’ mindestens einen teilweise fluorierten
Alkyl-, Aryl-, Alkaryl- oder Aralkyirest mit 1—9 Kohlenstoffatomen bedeutet;
wobei das Molverhdltnis von {b) zu {a) 0,01:1 bis 4:1, und das Molverhéltnis von (c) zu {a) 0,01:1 bis 10:1
betragt.

60 Zg Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daR (a) Bis-(1,5-cyclooctadien)-
nickel{0) ist.

3. Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB (b} ausgewahlt ist aus Tri-
phenylphosphin, Tris-(4-fluorphenyl}-phosphin und Dicyclohexylphosphin, wobei (b} vorzugweise Dicyclo-
hexylphosphin ist.

65 4, Zusammensetzung nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daR {c)
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(b) eine Phosphi nver bi ndung der Fornmel PR3, wobei jedes R unabhingig H
er einen C-bis C20- Hydrotarbylrest bedeutet, mt der MaBgabe, daM
gliche Al kenylsubstitution mndestens 3 Kohlen--stoffatonme von dem
osphoratom entfernt ist und mi ndest i\aﬁ €4§ nicht- Hist; und (c)

ndest ens ei ne saure Verbi ndung, ausge us C ) einer Sulfonsaur r
rmel R SCBH, 1O RGlitsFotthd26 @kpefimBntf lubtRbrsBStt @Hat BER Mardhhdib th{drbQFdoR IsbiRénts bt las ,
Aryl -, Al dsmeis and @dériol fivehis $lidhexs R-pBitinolard Bffdéavl femnatrahd att areenventle dintemication
i) ei ner Gaadwnsaure der Formel R rCOOH, wobei R' m ndestens einen

il wei $¥ grierten A kyl-, Aryl-, Al karyl- oder Aralkylrest mt 1-9

hi enstoff #‘%W%n bedeut et; wobei das Mdlverhiltnis von (b) zu (a) 0,01:1
s 4:1, und da,sAWp\égﬁJ),cUotna}.g;ngvon (c) zu (a) 0,01:1 bis 10:1 betr~gt. 60
Zusanmenset i ngleaaodna reksipompbund selckadhUfrati big ek@wuzmtadhnempked@a big. Zecvciohexv!-
s-(1,5-¢ cﬂheti?t"alﬂlcwl (CYﬂ'%‘R@ﬁc elns*e' asd bigigty! ﬁ@@!% hPP&B'I'li’t}g prblgoc
er 2, dad%%‘f%@ﬂéal égaj:% ‘Iégs% tga?s sremqvedfro;‘;
enyl phospl}h@ph ‘;HQ han un cyc 0 exyI p osphi n,

bei vor zwmd;aseonaaayeh@npohm(gel d)s-prhl nist. 4. Zusammenset zung
ch e| nem der vdﬁheml ka @rid efithediosyuia R’ BE;H \emdm%hs ig@keﬂmpzeptemwetonf'@avqted(aé'w‘

0 1'328'\8463 faf'wﬁ' 'bP
i f I uor net Iym@pl f %ﬁﬁ& ﬁ:f{h F&’élrbé %cg}fﬂ here"hF? 'f—%geta%t-a ppifizlly fuorinated kvl 2!
sanme rafth msmtal QY is Y3 193&1 en dﬁﬁlthé\ﬁﬁﬁf K8 61 (c)da Blis Elom 0.01:1 to
kennze| chmat1 dag das Molverhaltnis von (b) zu (a) 0,5:1 bis 2,5:1 und
s Mol ver#al tﬂ-lT§eV@T’P°€'@ nzflfia( %@rwr'@dm that](g): 'S_Lb'tiét" ggmd'e"el?'c"e" g

Makh nelzqr”m%‘igﬁméﬁﬁ“ﬁ ex%:%g NG pre ‘ils S W%E\%fé’.s s E,gé%ﬂ Eﬁ% :

ndest ens GblO&mMﬁHB@:ﬁ mﬂh&elnemwlsmﬁgre acldja:d’ld:btb efEhcRdng ebmbfuetoputghibacian
ne Zusanens &iThe cgnpssidorn of asy ofdim nienedmms ime ciragacteriteid dn @atdbﬁ melprarptio of i tefelis

sungsni t t drom@$-hindiis andthemalgs ‘éwfm)tm fa 'Fff{g }l i tz es ntagr Oma‘:[i et?\vlene with a

iy ehmsse@% Jtﬁ%és;ﬁ t&%‘% Bﬁvgére{%da%lvgts 0 6bm? b:dett]t Stk

- bis G6 bistined AGnylo
I ) ei nensoAl kohal) atl elombtax Hyadocdrlin\éf Be@rmulaobei j edes RV unabhingi g H oder

nen C - bis C 2-A kyl-, Cycloal kyI j_ , Al karyl - oder Aral kylrest -

deutet. 7. Verfahren nach Anspruch ,S:h gekennzei chnet, daB es bei
nperaturen von 0 bis 200C durchgef

35
wherein each R’"’ independently represents a C, to C; alkyl radical and nis 0, 1, 2, 3, or 4; and
{ii) an alcohol of the formula (R");COH wherein each R" independently represents H or a C, to C,,
alkyl, cycloalkyl, aryl, alkaryl, or aralky! radical. .
7. The process of claim 6 characterized by being carried out at a temperature from 0 to 200°C.
40 8. The process of claim 6 or 7 characterized in that said solvent is selected from benzene, toluene,
xylenes, trimethyibenzenes, ethylbenzenes, and cumene, preferably wherein said solvent is toluene.
9. The process of claim 6 or 7 characterized in that said solvent is selected from ethanol, 2-pentanol, t-
butanol, iso-butanol, 2-butanol, and 2-hexanol, preferably wherein said solvent is 2-pentanol.

45 Patentanspriche

1. Zusammensetzung, enthaltend

{a) mindestens eine Nickelverbindung, ausgewdhit aus Bis-(1,5-cyclooctadien)-nickel{0), Bis-(tricyclo-
hexylphosphin}-nickel(0), (Cyclodedecatrien}-nickel, und Bis-(ethylen)-(dicyclohexylphasphin)-nickel;

50 {b) eine Phosphinverbindung der Formel PR,, wobei jedes R unabhéngig H oder einen C;-bis Cy-
Hydrocarbylrest bedeutet, mit der MaRgabe, daR jegliche Alkenylsubstitution mindestens 3 Kohlen-
stoffatome von dem Phosphoratom entfernt ist und mindestens ein R nicht H ist; und

{c) mindestens eine saure Verbindung, ausgewshlt aus

(i) einer Sulfonsdure der Formel R’SQO;H, wobei R’H oder ein fluorierter oder nichtfluorierter Alkyl-,

55 Aryl-, Alkaryl- oder Aralkylrest mit 1—10 Kohlenstoffatomen ist; und

{ii) einer Carbonsaure der Formel R'"COOH, wobei R"* mindestens einen teilweise fluorierten
Alkyl-, Aryl-, Alkaryl- oder Aralkyirest mit 1—9 Kohlenstoffatomen bedeutet;
wobei das Molverhiltnis von (b) zu (a} 0,01:1 bis 4:1, und das Molverhéitnis von (c) zu (2} 0,01:1 bis 10:1
betragt.

60 2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da® (a) Bis-(1,5-cyclooctadien)-
nickeHl0) ist.

3. Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, da (b) ausgewéhlt ist aus Tri-
phenyiphosphin, Tris-(4-fluorphenyl)-phosphin und Dicyciohexylphosphin, waobei (b} vorzugweise Dicyclo-
hexylphosphin ist.

65 4. Zusammensetzung nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daf {(c)
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B 8. Verfahren nach Anspruch 6 oder 7, dadurch gekennzei chnet, daB das

sungsm ttel ausgewahlt ist aus Benzol, ToI uol , Xyl ol en,

¥ i net hyl benzol en, Ethyl benzol en und cunol , wobei das L65ungsm’ tt e,

r zugswei se Tol uol ist. 9. Ver f ahrgnjgm@geAnspruch 6 oder 7, dad @

lekennzei chnet, dal das Losungsmittel ausgewahlt ist aus Ethanol,

E Pent anoF“SQ?WﬁBﬁx'ahé‘l's PiTalpieiifapRgpre. ZE'fB@tfmi'Eﬂ"Sl{fﬁEFaQ'BJ—ﬁRf&ﬁGFS'QWBe‘i'ﬂddH@*a
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1 bi
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ir ewendi ca'#drmgsm?e;sea'alnacstGrl 's6e en ce est e bi s(l 5-cycl o-
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"_- b) A (a)meiss3 demes ds: cirbanezdes atpmetde ehpse@rqetmmae moig po des fed wt Pes. Weet(c) A (a)

st de B, 01c apmeips
3n3| Ste aami ;ggé m@f %g SO BAlRR 58 by o TS o
Eat al yseur'en @ha D6 earboeplRuIRST tea neamcmourb&nmq@udwe&tumawamwl se.

BN ce qu' ayle Bkanyke ol iamikyle e CCDOgrOSNdinsquartiekiEment fiyod®:; def i ni e dans | "une
Eiucl cortd L@nﬂ'eguel*@e eareerbaelricie (0 4 fp) &t deA Ocit 4 bitledARPOB MSTaP dplardte) est@e POl

3 ydr ocar bﬁ_ﬂ* Q %ERE‘&Hoﬂ u?elornGBO pqurnﬁcafaénl q Qrgt%‘”sge QQ ce que (a) est le bis{1,5-cyclo-
Rol | octadiéne)nickel(0).
% 3. Composition selon les revendications 1 ou 2, caractérisée en ce que (b) est choisi parmi la triphényl-
45 phosphine, la tris(4-fluorophényi)phosphine et la dncyc!ohexylphosphme de préférence dans laquelle {b)
est la dicyclohexyiphosphine.

4, Composmon selon 'une quelconque des revendlcatlons précedentes, caracténsée ence que {c) est
choisi parmi I'acide p-toluénesulfonique, I'acide trlfluorométhanesulfonlque, I'acide trlfluoracethue et
‘acide heptafiuorobutyrique.

- .50 5. Composition selon l'une quelconque des revendlcatxons précedentes, caractérisée en ce que le
rapport molaire de (b) 3 (a) est de 0,5:1 & 2,5:1 et en ce que le rapport molaire de (c) & {a) est de 0,01:1 2
10:1.

6. Procédé pour I’ ollgoménsatlon de I'éthyléne qui consiste & mettre en contact cet éthyldne avec une

composition de catalyseur en phase liquide présente dans au moins un solvant, caractérisé en ce qu'on

55 utilise une compaosition telle que définie dans 'une quelconque des revendications 1 2 5, et un solvant
choisi parmi:

{1) un hydrocarbure aromatique répondant a la formule -

. O,

dans laqueile chacun des R’’’ représente indépendamment un radical alkyle enC,aCgetnestD 1,2 3;0u
65 4; et . . .
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dans I;af:]uel | e chacun des R'': represente i ndependament un radical alkyle en

C, aC6et nest 0, 1, 2, 3;°0ou 65 4; et 11
Yl L 0 132 840 (2) un al cool repondant a la fornule (RIV)3CCH, da@
l‘aquel | e chacun des RIv represente gnqgregggmment H ou un radi cal alk

cycl oal kyl e, I e al karyi e ou_ar aI kyl e en C, Pr ocede

selon lar evend i‘)g° ’epefgia%ch P? Qe d‘r“l’s @S"Ee" f°f'@t‘ @65 &" URerésente
unra k am
t, errper at ur ngcr;%n revern atlon %? égpace ll%ﬁy ﬁfc%be é% fi%@r@ife%% ago@é’ 7,
Gar act el"l se &) P%@edﬂ%@loﬁ@es OtaPdctéRsy & cd §uel ce soivant est choisi parmi le
l}enoezeﬁd bédnezéh@lla@@ne, lees(ym;els emsme&mﬁsentzéfnleﬂﬁs‘s féshytbenzzren esie cliredne, de preference

ét hyl benzeﬁ@%l?velbesgrrmelet@@n or ef e{ encqe dans | eq ue(l)| ce@ze‘l vant e%}\ 'eﬁ
tol uene. 9, PBriueeedss VP YT cpgUs e gkp é g % uo
ce sol vantzg%ri'ang'lﬁg?sﬂ"angqe ?étc Wgzﬁ’otaﬁr%ﬁ §h°é‘ﬁ :?f b5l r;"?%“g tan

L' i sobutanol, le 2- butanol et | e 2-hexanol, et est do preference Ie
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