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par\u cul ate scbILMd(rmtled t indpx,q¥ foadb, 19CVASTM I$238 JondidomAiNt S conventjonal |y

used in such r"% Mhﬁhsar f?sP%"se Waﬁeiﬂg vahm 'ﬁ#’%’%b Fefl"tcl'% largyeight digtdipytion.

However, it i L avees e - Son hromgiedre tL | yst and
such woulg i n aﬁéte ﬂﬁ%ﬁa‘é— M #Eﬁ o a%

b&@&é"tk&gtm g whight
t he producta.anblﬁibnsuch arge | evel s of poI ymer per un|t of catal yst t hat

one can di sperfesurdiOnadutul, MRarfmr)aAS'm D@en al yst fromthe

therefore, fgg Foy “i"ﬂ‘e 'g? e’(’ﬁl‘“"&ﬁ at %,ar 'é’é" sgl idn
0. 0001 t @, O 0sivi l Il‘“g eeﬂ o parallel
di | uent, m)élﬁulﬁf phdrey s&lﬁtn n&i fﬁﬁ‘lﬁ 0 to SOG raﬂiﬁnﬁde 13g-log

dnount of cnloatfabquab d!ossamduaus mxﬂeanahmlmofmn g8 veaideteemihech Qmpm10$3he
garticul ar @eeta«esa'f'mltséoeqs&l’emoamtm vnesiont’k §Dl¢ssqlsﬂéarecmﬂotmt ef err ed
or ganoal um nurReeE¥ 9Bl $STM DIA%gh i s used 55 to provide at least 0.3 nole
of the c§ E?J"y per gram atom of vanadiumin the particulate solid

cat al yst errp etmtﬁnlﬁﬁﬁ]@fcﬁuldé (EAISE) liPSdded ®f a Mixtrd of tith-BuBApNbSPhN(S tand OCK, in
vanadi um i nhégisheGatadbhtsn prios aft Patbriesuch BOE.S (Fatettioa) 2,968,335, lantolly theBGYad produged. No
preferably abrtiewatd olid was Boevered. Stk catalyst systsmsiwhen uged |tq/ea'meﬂsbett'me@6%5’a‘f°aﬁ'§>'st
al so K arsptydhermall apayets chRREMYIERe. desired the activator can be used in
ess of that needed for nmaximum activatgion. Typical ratios for the noles
activator to ng 60 atons of Al would be about 0.5/1 to about 160/1, more
rably in the range of about 3/1 to about 100/1. Wen triethylal um num.
cocatal yst particularly good results are obtained when the ratio is

M0/ 1. The order of addition of. the pQlyperization reaction conponents
not considered to be particularly




critical. Typically in a batch process cocatal yst is added, when activator,
then catal yst, then hydrogen, then hydrocarbon diluents, and then nononer.

In view of the fact that. many haEfhy0l193#28 Bt which pernmt 65 the

f or mat™on _of the partlcul ate solid are al so actlvators it is possi ble to

prepare t ?’% ﬁate it 96.4 mmol ctI |n t CIG .n\‘/esgg ¢
el i m nat | BgyhhsspRials ?#“"eé’m & "‘°q2s5 %ﬁ sl El:ea m‘dwm
conpound stio°Caken\fitd :a/e RN l'dJﬁasQiBfmﬁHl o B iAste bérioB] 1 \hhi RN ZEswdiyHt
can be &dderderit bem&iblﬂtmnfmapmi midichivitie (16,6 vesdes] wasadiat tnttee redsalitioosThand

t hen an ofggl eprﬁtlveﬁfmé urg and hen @!@cm'dAw'et:ws e,m teeemered ond wpshey with
part o e e e e i o T R R e
added to Qads e za |on vesse ecu ar ase

t he nmel#d i ndeme aerivny bﬁhﬁ)ﬁnymmﬂy&wwﬁaénmr difly1dnb Poliymrfzation wWas Gidh aétyraﬁneam be
regul at ed US thi ees hdecﬂtalv;f ommmamlm thylatwnifiuin asra, 1 M sajdttiondn f-heptane
exanpl e h %Q;%P%' 'gﬂ &%?Bﬁ? 8% the pressyra fren oM & 3 u9saeithe
catal yst &, rent gygr f'ecY f 2 SORYA AW} vet hyl enes when the et hyl ene
pressurg i s reduced by hydrogen. Thus, tAggan attenpt is being nade to 10
produce hi gh nol ecul ar wei ght polyethylenes hydr ogen control woul d have to
be closely nonitored. IRunhasCatdiysty besedugtivited t hatHab var;M#tg the PN ratio
in the catalyst, it is l\fﬁ’ossi bl® to con®@l to SEAPSExt enPhe nol ecul ar

wei ght gi stribution of golyetgyghene. Thgogdensi t ygQlgy POl ynpes obtai ned from
et hyl ene can be varied by copol ynerization with butene-1 or other 1-olefin
as known in the art. 152 Tod9i nvent2BI® cat al Y815} have 0g8ovi ded et hyl ene
pol ymers havi ng den3|t| s . varying fro 968 to 1 g/nrd, nmelt indexes
varying,from0.1 HLM over®¥do M, @33?? Mn/_Mh ‘i%é?gg?. ng ;yroc‘)m 6.4 to 21. The
pol ymers have many phy5| cal characteristics in common with polyners

obt ai ned usi TH pb'?&\eﬂ?ﬁilﬂllr@ @roma0h 2 Bkl heteRiganity il as Hétbrmined bR MAWNIS 33,4, flexural

addi ti on, mdduiug vf\ﬂéﬁMRﬁee Fds;tma mvkmalseh of t31ab¢rewrbﬁ¢!99t°d dembat'w mdex
substan i %awﬁs el i%?@“l ‘é’,’,‘f‘ﬁ&%‘ rJ g%"g

usi ng tr t 34 Uqﬁ)%éctagly& po e %% {I%cl vﬁ}" Pf«éfﬁ.&aé%)v

cat al yst, |t i's possib to o tal n et hyl ene po ymers wherel n the nunber of
vi nyl gro&psmgietit 1000 car bon atons. as determ ned by |nfrar ed anal ysis is

| ess than ab®geries °1°atqlwemeparemslff9awu emm'urwe'n yarigus phosphorus

: nn o Ie ti id re
subst arff yoqnf%ret {ene po menzat§dan?,a1§ Xa Hle\fl g%onygex |onb 'Qﬁ;? mr’g‘ for
appl i cat i cmﬁs&.ea fhahiwog%’ £ A0 am@s& uﬁdﬂﬁ: £h 63351 VWA and ibNE
pol yol ef i Man©1B-20/104ksy8 KPa €20 pSDR 5SS dftohiaszuw Tha llestits\bf e pollgmerizatiohe bdi Ng
to all whoeetdatinindgble #bri cati ng techni ques such as extrusion, injection,
bl ow exfrusion or rolling. A further understanding of the present invention
and its advantages will be provided by the foll ow ng exanples resulting
fromthe applicant's research. In'the foll ow ng exanples unl ess indicated
ot herwi se the follow ng procedures were used: All phosphorus conpounds as
purchas®#d were dried over Davison [err] alumna. The 30 dichl oronethane
used’ was Fisher certified and stored over Davison [err] alum na. The
al um num al kyl s were used as the hydrocarbon solutions as received from
Texas Al kyls. The vanadi um oxytrichl ori de and vanadiumtetrachl ori de was
used assor ecei ved from Stauffer Chem cal Conpany. All ethylene
pol yneri zations were carried out in a one gallon packed, Autoclave
Engi neers, stirred reactor. The autoclave was partly filled with heptane
and heated to above 1 [err] Hot heptane was flushed 35 out through a
bottomasal ve and then the reactor was flushed with ethyl ene and then three
times with isobutane. Cooling water was run through the reactor jacket to
bring the tenperature below [err] before charging the reactants. The order
of charging was cocat al yst, hal ohydrocarbon activator, catalyst, hydrogen
and i solgut ane. The vol unme of isobutane was always 2 1 while hydrogen was
charged as the pressure drop fromeither a 2.4 1 or a 0.325 1 vessel. The
reactor was then raised to the polynerization 40 tenperature and ethyl ene
was added so as to raise the reactor pressure by 1586 kPa (230 psi).
Et hyl eng pressure was mai ntai ned at this value for 1 hour and then
vol atiles were vented fronlthe reactor to
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trm nate the run. Productivities of (g/g) refer to grans of polyner

obt ai ned per gram of catal yst per hour of polynerization. Polyner

eval mations reported in.the foll quan used the follow ng
procetires: 45 M (Melt i nde%‘,gﬁmf@}'r] ASTM D 1238, Condition E.
HM (H gh load nelt index, g/10 mn, [veLEnASTM D 1238, Condition F.

HLM / M =Shear response wher e |Aadiganal catalysts fromMCh ahBARC br oader nol ecul ar

vvel ght distrjbution. Mv (Wi ght average nolecul ar weight), Determ nnesﬂyby
size exc) usiﬁﬁ chromgt ogr aphy. M ( NurrBE’f('% VB age 4ol eculydivmiei 9T Limi)
terni ned_hy"si ze exCltsl on CHPGlAt ography -~ 50 H (Heteragenerty

| hdex=Mn/ Mn) ,4 The thbgfpiospite nunber the $xmader the nol ecudzar wei ght
df stribution._ Flexural nodulus, MPa (psi %ﬂ ASTM D 790. ESCR ( Envi ro%n“eent al
ress Crackitg Re@pwyighpsehate [err] in hoth20 ASTMH 1693 &nditiorPK® .
| (Rhédl ogigal OQushiibiddida@n 1 ndex), Angifagr wayoqf evaluypting the
| ecul ar weight distribution 55 1involving subjecting a nolten pol yner
slanpl e t o a si nusotrigkhylplesphatd at i ng shear 2s300ai n besween t w6 paral | el
ci rcular plates at _[errA The frequency of oscillation is varied fromO0.1 to
500 radians pr se@BfyPhoaPhaly- | og pl ot of'"Pequen®® vs. dyHanic 1 oss
nodul us is nmegle anglthighospiRRe Of the curvgyeget ernpped whensst he | oss nodul us
is equal to .10,000 Pa ?hloo, 000 [err] dynes/[err]). RD equals the
rieci procal ofie t hat triglethgiphospaitesi t y, g/ nl , 4%@¥M D 1585. 60 Banple | Wen

t hyl al @ num di ch] ori d EA I.s added a m xgyre of

tiri - n- but yl pﬂbspha?eé‘a'a?fg"'éreigg%aﬁ“%ept ane‘%@ot augh%‘bli n priof art patents
uch as U. S. iPat enfiedilphodpiie: 345, an oi hyseeBss was4 producssd. No

atJj cul ate solid was recovered. Such catal yst systens when used to

ol ymer zze efidyl entilZghisdesthyllphesphite5 rel 819%el y sidl | anmoudh s of .
ol yet hyl ene., 5 EP 01936 Bl Exanpl e A4 CH2Cl 2 | ution of 16.6
| es VC14 W&s adgwt’t‘%’%ﬁg of [err] J’éorq 4. 5”11ms of tri?‘ﬁ- :
utyl phosphatie ( 16yfo-6hpRhedlphtsphatedded t azgiove a dark red eol ution. The
ol utiomewas heated for 3 hours at [err] then filtered in a glove box. No
ol i d was obt'8i nedtriethylphosahites ni nut e per 7$80 11 nfl%of 25 wl ght 5 PP cent
ept ane sol ut,,Lon of . et al .um num di chl ory (16. g ,mol es) 4gvas addgggsho t he
ed sol ution%The E"eég'ﬁl?’k('ji’sﬁg&sl urry was st“?’?draed foerG hours and t hen .
fliltereds A usol et whsvbiogylptsphitecover ed anrgl7zosashedswi th aboee 20 nl  of
exane and dried. The weight of solid recovered was 5.91 g. The solid thus
heor et i cal | y®cont Hiphenylepaselingei ght per c@%anadi®dm based’tipon t he
ssunption of,,a co b RLgat i on of t he gganadi umyz 10 The
ctivity,of op qnmggiyghggpﬁgfbg*{}ézf nnrrpr%%'adenolt for 4\63; byl enenh7pel--yn%r—|—za-t—|—e-n' ;
S then det qaug BAfl fhbsdhdhdg rﬁﬂ&:& SR 6da pYeRiphitbe ifl subBibrtiakPhe sdheway AP eAl S
m) of tri ﬁ\tthyigéﬁﬁmm%pé I n g&h@.?drﬂﬁidnrbfg's @foh 3hen e WCR ahd thefphosphorus
di chl or onetémguand Wi combihediarCHyClsandamehuhe thrrastioh loba partaitater wiidiwben the EADG WEs 4

| vessel,, WersdrWishitriostylahosbiiatecal thh Yahadiem et et ipigipitatscs Haweyer swsholn i Rum 91D | e
I \_15 recovered particulate solid was a moderately active catalyst. a_nglrrtl trimet| @ wit

) . . VMClina 1/1_| olar ratio gave s_E ky solid in CH,Cl,. Doubling' tive Triolar t of tr | phite
Pr OdUCt ' V! g’ééulted in zﬂution which régﬁl id ADC/VCI, mol@r ratio of 2/1 in or@ t8 bbtain a precipffdtél The
(psi) | RétBMing’ brecipitate was employed in Run 10 ahd is clearly a RigKiP active catalyst!, 600 276
(40) ,, 126 2 . 0119 23, 100 " 103 (15) 0.13 3

Exa
" 0143. '?agne’aggg oxytrichlorideG, %36 r]ﬁ(r)r?oles, was gddgé to 20 mi of CH,Cl,. Then 1.70 ml (6.30 mmoles) of

tri-n-butylphosphate was added to give a solution black to reflected light and dark red to transmitted light.
Addition of 6.30 mmoles of ethylaluminum dichloride caused a gradual color change to orange-black, to
dark green, and then to dark blue as a solid was formed. The yield of biue solid was 1.70 g. This calculates
to a theoretical maximum vanadium content of 18.8 weight percent.

. Another catalyst was prepared in the same manner using VOCI, and triethylphosphite rather than the
tri-n-butylphosphate. A violet solid in a yield of 1.82 g was obtained. The calculated vanadium content of
the solid was 17.7 weight percent.

Polymerizations were carried out with these two catalysts at 100°C in 2 | of isobutane with an ethylene
60 pressure of 1586 kPa (230 psi) and hydrogen measured from a 2.4 | vessel. A mixture of 0.5 mmole of
: triethylaluminum and 3 ml of CH,Cl, was used as cocatalyst. The results are summarized in Tabie lil.
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2 5 The polymer resulting fromRun 2 had a heterogeneity index as

determ ned by Mv Mh of 13.4, flexural nodulus of 1545 MPa, environnent al
stress crack resistance of '13ERM®i193 629 B ogi cal distribution index of
1.66”and a density of 0.9599 ¢/ n;A nese properties are consistent wth
t hose of many pol yet hyl enes 39at§l ,;'pgn n| ficant commercial applications.
(The term"catalyst” as used in e regard to productivity refers to the
solid ®abal yst conponent only dnetucyi®e not Hyncl ude the cocat al yBsnsind

act i VatNg . )~ ExPapgpherus pampeuatr | es (@B) cat alkPsips) wer M pr eI usi f@gmN/Cl4,
et hyl al umnumdr chT orT de, and vari ous phospnorus 35 compoundsS I n the sane
manner g5 gengfi-alLyiphdsshayed i N Bqppl e |43g e remul ting sol i doggkal ysts
were eval uated for ethylene polynerization as in Exanple Il, the only
excdpti & bei mipthirbosahite some r un42,4007 z. RIPBS20)- 14048t he he&dr ogenoﬁﬁi@ 414 kPa
(60 pmmmmmns

15- 20, siphwmRSt2l3® R moaSlud™s73 m %g W a 2.4 1 vessel. The results
of the°%i1bﬁ3’i§%smadmsae§alg§rg§q sgv&soﬂré 40 45 50 55 60 65 6 EP
01938629 Bl TABLE Il Additional catal ysts fromVCl 4 and EADC Run
Productivity ' Density 5 Phosphor us
conmpou ’Efmp'ev

trieth }Q Wo a ua‘e%)ie effect of the IIV| three real\t{{:%gs pon the resu ; él-, s a series of

. pared using different a vanadium, orus, and alu compounds.
trikatyl Y&t was prepared wnhoutlﬁe 458of any pho compound. 961, and EADC wéle 9616
10 6. reacted at la em ap ratis [mICHLG, to obtam 1 82 g of solldeZm mmoles of \ll:l.llﬁplymg 17.6 wéig'ht 7

triethy® "d

t r I eth 5$ paration 12.6 mmoles hosphlte bined wnth oles of VCI4 in
% ed that 12.6 mmoles of % needed to ely precipita %‘ nadium. The
¢d 1.38 g of catalyst with a d weight p anadlum of

t r i rret hyl Iﬁhes th‘ae,;%g’a;’g?n the P/V ratib3ard(fe AIV ratio lva€ raised to 3. PrB&plﬁﬁonlﬂlas not
hex amgptpm d@m particulate chfaly3\Was recovereds. O
di et hyl e other direction, the a nggbtnethylph pty_t,g and EADC we t 63 m
t Fi ( 33 Le% (ﬁ) Qﬁﬁ%ﬁbo moles, ther prepa to 20.8 mmole: éﬁ" sults in PV
’ZX ¢ lelded%éﬂ particulate ':%a% with a calcul ght percent
trinmet hbﬂaﬂ'hﬁﬁd’ B8 8nd the later 4.27 g of pa ohd with a ated 24.8 weig
t ri - 2- et Hite effect pf thésa tblgstein polymeﬂz’&;g(hﬂﬂlene is sum&:ar]zed in Table IV. 61 30 16

triethyl phosphite 70, 200 49 0. 9628
17 4 triethylphosphite "TABLEL}?h%QO 4.2 49
0.9659 35 18 triisopropyPRifgdi ' 22,700 . 8.0
66 19 tri jagnyl phosphi Rductivity 33, 700 8.5 74 20
tri phenyl phosp¥a. ne oe {o/g) 23, 8om* HMIgME  Mw/Mn 4 'RDI
40 23 0 3,750 0.22 11, '
24 "0.30 28,000 0.08 122
- 25 0.30 34,900° 006 136 16.0 179
45
L 26 0.60 30,500 0.22 57
16 1.0 70,200 14 49 9.4 1.56
50 27 2.0 28,200 14 30 70 1.48
28 3.0 49,300 0.95 30 6.4 1.42
55 2 All polymerizations were carﬁed out at 100°C in 2 | of isobutane with ethylene pressure of 1586 kPa

{230 psi) and 414 kPa (60 psi) of hydrogen measured as the pressure drop from a 0.326 | vessel. As'
usual 0.5 mmole of triethylaluminum and 3 ml of CH,Cl, were charged to the reactor.
® The amount of triethylaluminum was increased to 1.5 mmole.

60 The catalyst prepared with the phosphite is clearly not as active as the inventive catalysts. Variation in
the ratio of phosphorus to vanadium gives some control over the molecular weight distribution. Values of
the HLMI/MI ratio, heterogeneity index (Mw/Mn) and (RDI) rheological distribution index all decline as the
P/ ratio increases. This indicates a narrowing of the molecular weight distribution as the P/V ratio
increases. Also as the P/V ratio increases the amount of aluminum required to give complete precipitation

65 of the vanadium increases.




0 Most of th‘e phosphorus conpounds produced precipitates in substantially

“the same way as observed i'n the preparation of Exanple Il, nanely the
sformmtion of a solution whén thegpeiygsgdot gy Phosphorus conmpound were
“conbheried |n [err] and then t he forrratlon o a partlcul ate SO|Id when t he
e el e U Sy R e
2 preci pi ta&rﬂ 0" nes hich a& ﬂU-'F‘ S d
‘vas a nodarnqaa‘ér&aﬁ pfokese & na o%beny:(éreatee;mé a bQJh

W th [ er rjatalyst. Thd fedulisatecsumimatized irgBab2 Va st i cky solid |n [err] Doubl | ng the

nol ar anount of trimethyl phosphite resulted in a solution which required an
[err] molar ratio of 2/1 in order o WBLEYn a precipitate. The resulting
preci pitate was enpl oyed in Run 10°RAMMPEONRar |y a highly active catal yst.
50 Exaspl gud V Vm,addt.um oxyt igeghl ori de,p,6. 30 mMmolgs, was added t opgpgipym  Of
[err] ThenNb. 70 m (¢/@. 30 nmeradpsi) of tkﬂa—(ﬁbl)buty| p#aqaqahate VB adde@b/rm gi ve

a solutio 5 ; -0
JAddi tion of296 30 RS of ’é%? L umi AGHRi chl or i de caused 8 grad?r 54c0l or

'change 4 0 qpange- biaple tO dad Bagyr €enqz9R$ then to dark blgyg as aggski d was
formed. The yield of blue solr‘g%s 1. 73(8)( ﬂ. This calculates to a

.t heor eti cal3imaxi nu2d.getnadi LISBE @3 ent 073 (253 8 wei ght per ceanthigh Anot he223

cat al yst prepared in the sane manner using VOCl13 and tri et hyl Bhosphi te
rat her ¢ hartt he trf%f%put yI B ate. A violet dMEY in a%field oP*¥'82 g
was obtaine@d. The gidogul at e@dag/@sdi um content ohsg @@ sol i gswas 17ggggei ght
percent. Polynerizations were carried out wth these two cat al ysts at 1000C
in 2 1 of i¥dobutan®sPth an6@f§liene 60 pressunds (@ 1586 6RPa (2309¢3di ) and
hydy og MEasured froma 2. 4 I VESSet. A mxture of 0.5 nmol e of

{;Lmrr'z:a“rrrw i A L @%ﬁzt%ﬁrz, BEha ot él%ﬁérr-""'ﬁ“* 1A

[err] Run “ma“wessel Productivity

Density 5 ° ogen measyrpdhesthe pressutecsingroftama 0.325 | vessglg/ ) kPa (psi) M
HLM / M° T"t‘g/'?ﬁ"?s‘ﬂe°b‘='"°d(‘r¢“ 1A PG phat e 23, 000b 138 (20)
0.72 ° Exa 0.9675 10 22 triethyl phosphite 49, 400

1138 (20) néﬁd in ExampiB |, it was not fdin® peddibie td\8utdiA\apatticdlatelsbiRdftbmithe rEBdigh bPvCl,673
MPa, RDI EADG 9nd F3chutylghoaphate i@ a litwid/bonkisting, esfentioliv ohhydroparbidn. & s&ﬁ@&f Maa were

RDI =1. %Zmaﬁﬁ:ﬁg t‘s'“atfﬁ' euwa'rorrv e tPé?"e cPféP%lC%‘es ofigh : g
v e BT O ik S e
cat al yst elQkigd weemé %hlfwe éﬁoe& Da®EIHHL 51 ™ djun'i OS har u

{and al um nm:ndmrmsoumlsv:r &Qnethyrphéspiwawsma:mley)sto MBSmp-bes)af vdl.\m n!neurtofuhe

use of4a J:'f aiy mjtrmn %e%m%mgﬁm@@m aggzbmealge)e(fas agdegfalvul!%unwg ar

rat|0|n Wik s' ey fodhg ge Yihdp a of prtiquiate soli yi ng
d f

17.6 wei§ ?s.mm e‘i'é am L'é’.e :éﬁ'ﬁi?iéisb;tma%@»&b%m%a@dmbﬁﬁe of

tri et hyl pRoG prd dt,a.vweroethse yst K. 3 nmol es of VCl4-in [err]

not ed 4hat WkenGthensarhee smauntstokDiR m ma;mlsdm&r@usd keemhll &aoe. cmsneeraﬁhe
vianadi uma'“‘f'i'ﬂé°fz®v %’d’ét" p%ddf teJ?BH eMer. iﬁ’dt‘g dhe DFH"‘ strsrangém‘

wei ght péﬂ'"cﬂ%ﬁs' aai gﬂﬂ'@? chulonl &e"(?fr Qﬁlﬁfﬁgﬂ FAPYEWER ?‘ﬁ%’eTDKf"( zgi”f 0

and the AW Ihgbritasti8ithe FRLBSRaIed o TG AAode EtEQEbtéﬂ@ﬁatﬂBthqtﬁ&HWHrgﬁtﬁas Hauwyer ,

0. 07 gsooﬁvhprarthe QUbpherus oMbyl wWEsS trremvmuﬁbﬁid Addiibm pf | T8t henoldsha@23 mi of

directi ortf'et:'wweowhmmﬂ@ G*“O!es PEY G dh mbﬁhr?hleroam:ﬁmmdlmlrvea toﬂ\atohe- Exen

o I umr al L} 1
|28$ 8 sraqcié o t orob téne YVEen &-F%f S us?d there was sfi gur':(:jgnﬁydlsorg| form;E?f n Eut it I';?rl? %P%lt I on

to eeaﬁd a EﬁD S SbQ of a‘rose colored powder was isolated.

Example VIl .

All the polymerizations tabulated thus far have used triethylaluminum and CH2Cl2 as the cocatalyst
system. Numerous other cocatalyst systems have been tested. A summary of the results obtained using
other cocatalysts and the same catalyst as used in Run 4 is shown in Table V1.
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30 ratios of 0.6
w th.a cal cul ated
particul ate solid
t hese™cat al ysts i
IV 35

and 03. The forner yielded 2.43 g of particulate solid

wei ght percent vanadium of 21.8 and the later 4.27 g of

with a cal cul aERPdI02193620i Bit percent V. The effect of

n polynmerizing ethylene is summarized in Table |V. TABLE
Varying the PN ratio Run

Productivity No. P/V (9/9 [err] HLM /M Mn/ Vh
RDI 40 23 -0 3,750 0.22 - 111 24

0. 30 28, 000 0. 08 122 25 0. 30 34, 900b 0. 05
136 . 16.0 1.79 45 26 0. 60 30, 500 0.22 57
16 1.0 70, 200 1.4 49 9.4 1.56 50

27 2.0 28, 200 1.4 30 7.0 1.48 28

3.0 49, 3 0.95 30 6.4 1.42 56 A

pol ymeri zati ons 3
pressure of 158@&
the pressure dr
triethylalum num
amount of triet
prepared with t
catal ysts. Vari &
control over thé&
rati o, heterogeng
all decline as t}
nmol ecul ar wei gh&
ratico increases t
precipitation 65
The catal yst edpl
tri et hyl phagphg
et hyl ene G®
of copol ym&i z&t i
cat al yst.gEhe re;s
10 Run gy Pg
Q
Ii/llen5| ty I\E
0.18
0.13
V. high
(60)
138 (20)
138 (20)
2 1 of isobuta

'\\/.

lysts

s cocata

VOO Q
N O

© vafo
MM CACHYBtes or mm

Cocatalyst
DEAC

Run
No.

& froma 0.325 |

0.5 “tH,CI

re carried out at 100Cin 2 1 of isobutane with ethylene
Pa(230 (fsi X afd f14okPa (60 Psidy of hydmogen eeasured as
vessel . As usual 0.5 mmol e of

and 3 mM of [err] were charged to the reactor. b The

| al um num was increased to 1.5 mmle. 60 The cat al yst
hosphite is clearly not as active as the inventive

Pond ndt hd ratid of pRosphdBus td& vghad® uB gRve® sone

'mol ecul ar wei ght distribution. Values of the HM/M

ity index (Mv Mi) and (RDI) rheol ogical distribution index

e PNratio increases. This indicates a narrow ng of the

@ sgri gutgonmasgt h‘g W rat ig) i ncreases 8 ABsolasmt he PN

he anotnt ofNal umifdum requiTed® t§ gitvecoffpl & e™

of the vanadi umincreases. 8 EP 0193629 81 Exanple VI

oyed in Run 4, i.e., one produced from VCl4, EADC, and

S W8s gnpkoyed gn rices gof goolgyneri gat gong i4 which

E-yrrgrigec{gwygh % tge.. F -8 Igyr Rsofl pgr p§se§ a coupl e

ons"wete al s& conduct®d usi ngTa gh- acti @i t® t®tanium5

sults are summari zed in Table V. TABLE V Copol yneri zati ons

bductivity C2H4 [err] [err]

~ (9 (psi) kPa (psi)

"29'9 % § 93%258% ©

15 173 (25)

31

P 3

30

0) 414

Cly

055 CH.Cl, &
& cic
060 TF,CIC

o.sg

T™MA
TIBA
TIHA
TEA
TEA
TEA
TEA
TEA
TEA
TEA

" TEA
TEA
TEA
TEA
TEA
TEA

35
36
37
38
39
40
41
42
43
45
46
a7
49
50
51
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triethyl al uni numand 3 m
as the pressure drop from
pressure drop froma 0.325

W th%gtitanium catal yst.
found possible to obtain a
DC, and tri-n-butyl phosp
ydrocarbon. A series of t
oul d all ow the recovery o
2Br 2, 1-chl or obut ane, an

of [err] These runs contai ned hydrogen neasured
a 2.4 1 vessel. b Hydrogen neasured as the

1 vessgp. 03(83 629 B{hese results were obtained
Exanple VI1 As noted in Exanple I, it was not
particulate solid fromthe reaction of [err]
hate in a liquid consisting essentially of
ests were 35 made to determ ne what other 1iquids
f a particulate solid. The liquids tested were
d tetrachl oroet hyl ene. The liquids were first

shed wth concentrated H2504 and then aqueous potassium bi carbonate and

ter. Subsequently the Ii
ver Davison [err] al um g3
mol es) to 7.18 mmol es of
ed solution. As 4.8 m §&f
ol ored solid formed. Sofy
.86 g of particulate soli
oted for this catal yst.
bove was heated to [err

the catal yst was 30, 300

rieactants were used in tet
rled liquid separated in th
itirring for 1 hour stilk
olid. The activity of t Fe
lfow activity is attributed
tjhe resul ts obtai ned usjng
t as suitable 50 whens

th
dition of 7.18 g‘%

h

[0 Williou T SR g Wil W SV o WL~

—

o
14 in 20 M of 1-chl o8
ating to [err] dicnof d

L.

=P mlar

qui ds were dried over magnesi um sul{fate and t hen
Addition of 1.22 ml of triethyl pjosphate (7.18
VEL14m| N 259 My Ofy 1-m 4@ Cld ORODKt agg gave a dark
EADC solution (7.2 mmol es) was added, a bur gundy
of the solid adhered to the reactdr walls but

d was recovered. A productivity of |20,500 g/ g was
results were obtai ned when tlh€ sol ution
bgf oge ¢ he; adgl t%']org ofy tige RADE. &r ogucti vity for
g. 45 When the sanme anounts of |t®e sane

rachl oroet hyl ene, a consi derabl e anpoent of oily

e first step. However, addition of |tBe EADC and
pEr@ttgd heeiplgig of B 58 gxdf gparticul ate
catdl yBt daF lFowsvel, ®erp 18w, Sd. ¢ 1780. The
to aggloneration of the catalyst. I|§ contrast to
triethyl phosphate, the atlernativeg B quids were
e phosphorus conpound _was tLi ethylph@sphite.
33%)1 péj)f gjrigt gl %o%h%} egé,_t o%_?.éﬁ &l es of
WBare iIImRli & el Fav& ak ol y8sdrijdE Even
issolve the solid. Simlar results re obt ai ned

i ng tetrachl oroet &l ene
s used there was siill gg
ter EADC additionul. 90¢eg
kanple VIII Al thédgpol
i et hyl al um num and™[err]
pcat al yst systens have be
5ing other cocatal ysts gn
pble VI. 60 65 9 EP 81
]

—Hc O 7
mmoles A

Cocatalyst

Run
No.

Eneri zatibnd t abul at

in the place of the 1 -chlorobutanel 8Wen CH2Br2
unmy solid formati'on but it was not| & severe and
Bf B rose, cd o&dgooweﬁ VRS &,soJ,,ar &. 55
&d thus fdr Raveé uded

as the cocatal yst system Nunerogs
en tested. A sunmmary of the resul{;s
d the sanme catal yst as used in Rug
03 629 Bl [err] 10 FP 0193629 31

%.

bt ai ned
g s shown in
[,;err] [err]

CH.Cl,
CH.C
CH.C
CH.C
CH.CI
CH,Cl;
CH.Cl,
CH.CI
CH,Cl,
CH.C
CH.Cl;

0.5
05
0.5
1.7
1.7
1.7
1.7
3.3
33
33
33

0.5

TEA
TEA -
TEA
TEA
TEA
TEA
TEA
TEA
TEA
TEA
TEA

TEA
(230 psi) and the following:

@ All polymerizations were carried ou

52
53
55
56 -
57
58
59
60
61
62
63




EP 0193 629 Bl Condition A--138 kPa (20 psi) of hydrogen neasured froma
2.4 1 vessel. Condition B-414 kPa (60 psi) of hydrogen neasured froma
0. 325~ vessel . Runs 35-39 showaphenuams Bllittle difference in

beha¥or , uetivity sults were obtained
oo oo R Rt B e ot G 0 O
hal ocar bon Runs ast-zsls%mr&u difteréritt fr BeR@dor Jaxceptiin Gétm® b6 QUNID. Tha Bedl Ot

Sui t abl e restits were gbtained wlﬂutrladivlalomtnhm and auith itiisabytylgfumiriven. Bveremdja:r e bélbaarhotes.

Li kewi e arfypforsqfy, P@pewewm* syighipdiisdsaty wtrerh i g\éfﬁ@%wtv of

re ?l
chl ori ned'83Ac ‘c'f]% % s@jg d@zd RaTt ?:tﬁ?'ﬁ?‘f‘ﬂ') logingp s .
Runs 52- Qm ﬁmf ti:t e %&wzatsrvstmesﬂev@hea é\ters)wrdenafrae i@ i ed
over a vvrr.dre chahigg @ catalybr praduttivity. ek:&age gobd Raiie et obpired With b CHICK/TEESRRE ratib| v

good r@smbﬁ@owere obtained with a CH2Cl 2/ TEA nol ar ratio 10 near 20.
( lg%(jrﬁé\dd%r on OrII, 2]9 m of tlhe 25 wei ghz perce[rt EADC hep:{iﬁnegsﬂal ution
30 no | & thd 25 Veld}i{ PHAAPBABE nbpithe TSRS (30! dimdifs) T 535 et ane
gave tWOtmafﬁﬂ 52(% rﬁﬁ%’léﬁ% ﬁ%b?{l’%ﬁﬁﬁ@mn p% ﬂtﬁchﬂ?ﬂd’r&r&“mlegﬁc whbe a hemer
phase #agpoaidal edthé dower gRasenwes adtiedfo @mmqnomomrm sz‘nl GHAGLIZ,a \doleti polvder vaswder
was i sol dgolatpdthatiwagg agivesatalygteWhen o1 gitempt war madmtoforne tgtcatalgt Withde hertaneor m
the cat als§etongf¥Hl gniya stickyeil wan Qbfaingl of [err] only a sticky oil was
obt ai ned g le X 20 I n anot her preparation VCl4 was added to 20 m of
[err] iohen .aRothér padpataién VCN Washa@édas 2o &o&rtdn;mptmasoaddedeamtﬁdpme doldmnni
of tri et lwab péredpid then anasm!aa!d'sdwlplfmhl vwed@d Tfulpdmbsme@id 27od°fa
Te

sol i d. TiTBe agtivit,eft ?Ff"dt"h@h\ﬂ i ly £2 %;ﬁ

using 0. "éim ri% $§‘J‘1~§}e mvg,z 3213 Dot ffar o1

CFQL2- &F s)zs ww&t RQhdd% évstéﬁnsga

When the4s,anmg/g/e.act ants were conbr ned in the rmst preferred reactron order
of phosphr te to VC14 25 foll owed by EADC, a solid was obtained which with
t he sane Sl ave roductivity of 43 5 / X
Anot heg, q,e}? °ﬂ'° & @%Pg ﬁ\grpreep?)'g%"sé"rgeh'md"s"r hemePYnge ﬁtaﬁ%tgad‘qrr{ﬁ%ﬁngs oHﬁ'

than those mma.s lpﬁua ndrrbtﬁﬁbrmgnmeeeadmge rmsopbasmadarto @h equirh@frarhirturenst 6.3
et hyl al umimeles &€y mnthurﬂmoéﬁksﬁ)cm Aaoiale!m 1 i)mmnleeqlﬁAﬁﬁ s neﬂdm Qrgivedf

6.3 nmol é’fﬁcli’itatVCM and tLL-n- rbut ‘% gr te i % @gt‘fl Z\g‘égﬁ%
ol es SC
was rep 5@}% et E@#ﬁ?’ m ntgir,h et hox F‘E z%@g“ ven &t an rI\tlmr atio of
35 1 no sol rrﬁoﬁmtfmrerwdcun%ﬂoefam% pamiciiate salid Lsihgti-nghatulphasphate aed DEAEO] wigem

whi ch 1. SXFAEO wias bsed ama preriitatiod ageat fard GCHICKmixtiresof| V&t @nd tripthylpknasphites precipitatee

di fficult sePtate @5 ﬁ%fa japfionty iSaYVailesame of tirtoli wis stickt Toide.ef prviuistesold Wit
DEAEO &S effectNe® bleBbitath e IfcPla fcﬂrCl sdi6tidn] oanét Uidy Of
VCl14 and t’hﬁﬂeﬁ% atloaoflﬁfs%ingit&gﬁ&t%f;yﬁae produt 2tateﬂfis/Q\ervdiez'i.'[W&nOf
only 0.5.EANCiwas usaainan tbé cm,lca selotl‘dncbfmlsalstmaﬂeyrylpﬁnsdrﬂtegn odntrparatstldullmt@latsmsr d
was 401’ % w%rrgééaomwd;;gsggvggsergarlab §@'ate<r¥hew‘ %E. o ‘bﬁ'%t‘%%g the
preci pft at % ‘% '\7&‘1‘1} % SPRPLE. An
Al‘lxl,/ratrgs}d1 S oper ptloé% C%J m"’g rt'?lﬁg@jm uc aﬁ e 'rrf{ at ed as a powder.
When EADC was used on t he [err] soI ution of VCl4 and tri phenyl phosphite, in
contrast a sticky material was obtained fromwhich no powder could be

i sol at &d. 45 The above described particul ate catal ysts were eval uat ed
in the polynerization of ethylene using the sane conditions as enployed in
Exanple Il. The results are summarized in Table VII. 50 55

55
60

. 65
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EP 0193629 Bl [err] 13
dt hytal uni num di chl ori de.

srlethylphosphlte

dummari zed in Table VIII. TABLE VIII
;err] activator Run Acti vat or
Dl es nmol es 9/9 15
22,300 69 0.5 2=
26,300 20 71 1"‘§
1.0 37, 300 é
18,100 74 2.0
33,400 30 76 2.Q
0.5 30, 400 3%
_ 12, 000 These results #n
of activity are obtained when one &s
nd the nolar ratio of activator to
bout 8/ 1. A 40 conparison of the e
ndi cates that the results wili gene

ery high nolar ratios of 1,2-difluo
onmewhat in contrast to the results
ctivator.
]

See Runs 52-62 of Tabl g &

EP 0193629 B1 This denonstrates that

dat al ysts can be prepared using alum num conpounds other than

Exanpl EPXI0 193 629 Bfot her series of ethyl ene
dol ymefi zati ons were conducted using a catal yst pr epared from[err]

and EADC and a cocatal yst conprising triethylal um num
@TEA) and 1,2- difluorotetrachl oroethane as activator.

The results are

to
Cocat al yst Productivity No.
68 0.5
@ Jalgo 20, 100 70 0.5
® 8 0.p 30,800 72
e oS 73 1.0
0.5 31,500 75 2.0
2.0 31, 500 77
o - 48 47
Jli"cat% tthat {he best results in terns
bs at |l east | mole of the activator
[EA is in the range of about 1/1 to
;ulizts;oflg ng 68-77 with that of Run 48
ally not Be|las desirable if one used

ot et rachl or

bht ai_ped._ usg]
Sh@eid 8

(

pet hane to TEA. This is
Tg di chl oronet hane as an
is shown that high

preductivities are obtained even
i gh as 160/ 1. The best in Runs 52-“6.2-“are'th'05€;h
gnol es of activator and an activator{TEA 45 nol &
bout 1611 to about 28/ 1. Cains 1. A process for

cocatal yst nolar ratios as
sing at | east about 8

r ratio in the range of
preparing a catal yst

s f@ivpt @ @

gonponent conprisinng reacting jn & lijquid corrpone-nts (A) and 50 (B),
onponent (A) being conpriseg ®f 'IE% t Se §p ne vanadi um hal i de having a
-X linkage where X is hal ogem ané%i q? ne qr ganophosphor us conpound
Raving a P-L |inkage where Lml% s&l e¢ted from
>
=
S8|2 8 , =
E|lE & & 5
Q| 2 8 £ g4
ol 2 28 & ¢ |
218 & o §
512 2 & =
Q .
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al kyl , al koxy, aryl, aryloxy, cycloal kyl, cycl oal kyl oxy, cycl oal kyl aryl,

al kyl am no and hal oal kyl oxy radicals, or (A2) at |east one conpound havi ng
functtonality of the fornula 55 LEP 0193 629 B1L 60 wherein each L is

i ndi ¥=¢lual | y as defined hereinbefore, and (B) being at |east one

or ganoal um nﬁh‘Fc}éﬁ;}?ﬂﬁm?ﬁ‘ﬁ GEfalysie cAm LRLPrAPATRY MpingyRlumiRYD eomBoYnds SeR thathch
R is indi ¥MAMMPYNdEPlaieeey from al kyl, aryl, cycloal kyl and al koxy

radi cals, BRfhpidys a nunber from1l to 3, and recovering the reaction
product £ romanather seriegibfCsthyldna palytnerizatiand were tdnelctesiaisihgracataiysb prepared: from | Weh.
out in a |irigwvighaspiritei sandnGABE bandarst icagat Sbfcoesrimaﬁp@ﬁﬂgmwnwal F&MHrasdarBon.
14 EP oditluprestepchigroqthpne a3 acfiypias Thg reauits argsupmarized in 10l Y- e r epared usi ng
al um num conpounds ot her than ethyl al yggRwa di chl oride. Exanmple Xl I 5

Anot her sseries of ethyl ene pol ynmeri TediiopOsastiester conduct ed usi ng a catal yst
prepared from[err] triethyl phosphite, and EADC and a cocatal yst conprising -
triethyl al uni num (TEA) arfiinl, 2-Acfyateryor ofCegefalysh| or fsed as activator. The
results are sunmarized i nN¥abl e™®F TABLE™A? | 10

[err] agkivator Run Aggi vat orgs Cocatoa yst 2Pseeduct i vity No.

nmol es nmol es g/g 15 68 0.5

0.5 22,300 69 - 69 0.85 1.01.0 20100 20,100 70

0.5 2.0 6, 300 71 1.0 0.5

30, 800 73 1o 1 168 2037 300 25°%

73 1.0 210 10 18,13 74 30,800 2. 0 0.5
31, 500 75 2.0 1.0 33,400 30 _76 2.0

2.0 31,500 77 72 4.%0 9.5 87300 30,400 35

48\ 47 5 . 12, 00}, These rgs4d t's indicate that

25 . . 1.0 s . 5
t he best results in terns Of activity are obtai ned when one uses at |east 1
mol e of the activator ancgsathe nobar ratiood activangeoto TEAis in the
range of about 1/1 to about 8/ 1. A 40 conparison of the results of Runs
68-77 with that of Run 487Fndicat@8 that theP resul t 3#P9 | generally not be
as desirBble if one used wgry highonolar rajjos of 150 -
1, 2-di fl uorotetrachl oroet hane to EA This 1's sonmewhat I n contrast to the
resul ts obtained using di &l oronesbhane as a6 acti vat39d00 See Runs 52- 62 of
able VI wherein it is shown that _high productivities 3 e obtai ned even at
ctivatd¥ to.cocatal yst m#ar rat¥os as hi gh° as 160/ %% he best in Runs
2-62 are those using at least about 8 mmles of activator and an
cti vat or / TEATHbSe rebits Hdicatd itha® thle Bedt Piultsan BemO6F aotivaryl re bblaihed @herbmetusddit [bast 1
Cl ai ns 1. AnipolecftBsadtivatorane tha imoka rasio obdctivajes to wﬁpmnwnmmusyhg: abegt & Ag
in a lioi domparisomefithesequiy of Ryep 68—77 with that o I_?un48md|catesthatthe results will g¢ nerally not be
as desirable if one used very high molar ratios of 1,2-difluorotetrachioroethane to TEA. This is somewhat in
contrast to the results obtained using dichloromethane as an activator. See Runs 52—62 of Table vi
wherein it is shown that high productivities are obtained even at activator to cocatalyst molar ratios as high
as 160/1. The best in Runs 52—62 are those using at least about 8 mmoles of activator and an activator/TEA
45 molar ratio in the range of about 16/1 to about 28/1.

Claims

1. A process for preparing a catalyst component comprising reacting in a liquid cor_nponents (A) an.d
50 (B), component (A) being comprised of (A1) at least one vanadium halide having a V—X Ilqkage where X is
halogen and at least one organophosphorus compound having a P—L linkage where L is selected from
alkyl, alkoxy, aryl, aryloxy, cycloalkyl, cycloalkyloxy, cycloalkylaryl, alkylamino and haloalkyloxy radicals,

or (A2) at least one compound having functionality of the formula

% L L OL L

N/ I N7/
—0—P—0—V—0—P—0—

% wherein each L is individually as defined hereinbefore, and (B) being at least one organoaluminum

compound having the formula AIR’,Xs-, Wherein X is halogen, each R’ is individually sel_ected from alkyl,

aryl, cycloalkyl and alkoxy radicals, and n is a number from 1 to 3, and recovgring the_ reaction produ_ct from

said liquid, characterized in that said reaction is carried out in a liquid consisting substantially of
g5 honaromatic halohydrocarbon. )

14




5 (B), conponent (A) being conprised of (A) at |east 1mun llﬂ'm l
haying a V-X linkage where X is halogen and at |east one ;]m ﬂ

c ound having a P-L |inkage where L is selected from al kyI koky,s aryl ,
arfl oxyr~ cycl oal kyl, cycl oal kyl oxy, Efci®39R628 B1 al kyl ani no and

oal kyl oxy r e coipound having functional it
the forMilggy é:%eﬁ‘bﬂsw ﬁgﬁztr g;‘?{y%sgé%u e i P vuflaﬁaﬁq r9'"as FEPPAEd © thery than
ei nbefore, and (B) being at |east one organoal um num conpound havi ng t he

mul a [errﬁxmwlin X is hal og en each R is indivi duaIIy sel ected from

yl, ar y oS jes of ¢t Iywaﬁﬁag%tzt?er%_ﬁqj\d frop ¥Cl,
ocover SRR A B R T Ry TR
d reaction is carried out 1n a |qU| consi sting. su stantlally of 65
aromati ¢ hal ohydr ocar bon. EP 019B881EMBL 2. The process of claiml
racteriZed in that said vanad| um h&F¢EECE: activiterct ed with sai d
anophosphorus conpound a t he ting t i Nl €act ed with
d organoal um num conpoun&g 3. ﬁ,‘igggocesggﬁ? ysf l§r°é;j,lﬁ "2 characteri zed
t hat sai d hal ohydrocar r obut ane,
rachl orBet hyl ene, di br onoéet hane ®&d di chl ®¥onet han&2.3® The process of
im3, characterized in th t said ‘ﬂ@l ohydrocaorbon | Y &’
hl or onet hane. 5. ‘The process of any of the precedl n&é ai
aracterized in that said vanadi umggnpound ixp sel ect edabég om [err] and
rr]. 6. %he process of any of t-he 1precedl ng clains characterized in that
i d vanadi um conmpound is VA%, 10 107  The Mfcess of308M of the
ecedi ng cl ainms characteri int sai d organophosj 9§d*5 conmpound i s
I é(;‘t ed fromtriethyl phosphite, tributyl phosphate tri yl phosphi te,
i et"hyl phassphat e, trioctyl-73phosphate, trinmetdoyl phosphighen
xanet hyl phosphoram de, diet hyI phosphite, tri(2-chloro-ethyl)- phosphl te,
i met hyl phosphate; tri(2-etHyl hexy$9 phosphat®® triisd6ehyl phosphite,
i phenyl phosphine, and tri pﬂenyl phogphi ne oxige. 15  338¢9 The process of
y of thesoprecedi ng cl'ai ms characteri zed in that said organosphosphorus
rrpound is tri-n- butyl phospreate. 9.200he procexs of any1séothe preceding
ai s characterized in that sal d or‘ganophosphorus compaund i s
i et hyl phosphite. 10. The ptocess any of (3 preced®®® clai s
aracteriged in that the PNygatio gf the reagggnts is 42820 the range of
2/1 to 4/1 and the AI/P La-u-e—o-f—t-he—l;eaet-an-t-sqqsq-n—t-he—r-ange of 0.5/1
2/ 1. 11. The rocess of an i}g{pl;egte rltgcetgl ng qfcl ai s chargﬁ:terl zed ;sr;“as”
at said or o8 L‘I 'Ef"sf one us e

: 0 vator r 1/1 to about 8/1. A
chlori de40 gfl' Eéﬂg %’i& m&@gg@;‘;‘ lht 1% %g‘tﬁ;ﬁ:} ;u:v“{ ge(:\eara?;/tnot be

i i sobut yl aladabsiveile if 84 e R mns.asﬁuélof: ma &et?d% hislid Bdmewhat in
hoxi de. 12.cofftrest fr the essnit0bbraingd adingt dﬁehlqmeetﬂdtem; an| aztivagor.cSerr Runs G2-+-820f Table VI

at said or 'B'Hﬁhmt@% bawdu@ﬁmesgﬂf%‘! ed|even ahactivatoran¢ogptplyist moipgratiqyps high
ocess of ,a ?‘1’ ol ?ng‘:@e inBung Qihtﬁf;’;t?i'rg astAbPYtBANMefes 9f agtivatprang an atugter(fEA
t‘a‘r yst co onen? 'F‘Fed’ rocar bon- sol ubl e conmponents. 14.
e use of trmmmat aI yst conponent as obt ai nable in any of cI ainms 1 to 13
r the polyrrerlzatlon ora%oirol n'eri?ziatlon of " a- ol ef| ns. i 15 The i (A7
odi ment _ of B s Pds' i"zaa qu oneq
(B) co {A} being ¢ ris sto lide a ewhere is
i T e e
ganoal um nuiRyl; ARG LEHA W sy bycloBRAL cyo & Q;g@léhkylaryl alkylamino and haloalkyloxy radicals,
or (A2} at least one compound having functionality of the formula

55
L L OL L

\ / N
—O—P— 0N O—P—0—

60 _ .
wherein each L is individually as defined hereinbefore, and (B} being at least one organoaluminum

compound having the formula AIR’,X,-, wherein X is halogen, each R’ is individually selected from atkyl,

aryl, cycloalkyl and alkoxy radicals, and n is a number from 1 to 3, and recovering the reaction product from

said liquid, characterized in that said reaction |s carried out in a liquid consisting substantially of
g5 honaromatic halohydrocarbon.
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sdbstituted al'’kane having from1 to 10 carbon atons ascjmum {l 3{’ M“I
aotlvator 16. The enbodi nent of claim 15 characterize

act ivator is selected fromchlori t al kanes” havi ng no mor e
than-t.wo chl orine atons on any pr %@*Qg%n%?om no nore than 35 one
chl orine at 0, OfheAfhYce3E GP AR Vi BriFdeRFized! i Nthatagiitl RénadimONdline i irantted rwithn yaid
tertiary cafgdandphdiphbius lRevhputina raB¢ theclesuiting pradubtiisrthen magtedwitls seid lorgegoatynieym
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