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ABSTRACT

80lid catalyst components for the polymerisatioa
of olefine modified with elestron-donor compounds, Gom=
prising a titanium halide suppoted on a magnesium di-
halide in active form and containing as en electron-donmor
compound a di- or polysther having speocific reactivity
characteristiocs towarda M ‘012 and TiCl,..
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COMPONENTS AND CATALYSTS FOR THE POLYMERIZATION

OF OLEFINS

ABSTRACT

Bolid catalyst components for the polymeri-
gation of olefins modified with electron-donor com=-
pounds, comprising a titanium halide supported on a
magnesium dihalide in active form and containing as
an electron-donor compound a di- or polyether having
specific reactivity characteristics towards HgCl.

and TiClu.
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The present invention relates 40 solid components
of eatalysts for the polymerisstion of olefins e the
esdalysts odtained therefrem,; The eatalysis inelwling
$itenivm compounds supported on magnesivm halides in
active form sre well known 4n the ert.

Ontalysts of this type are descrided for the first
$ime in the VA petent No. 4,296,718, B84l eatalysts wre
formed on titenivm $etrahalides supported on halides of
Nagnesitm in sctive fom,

Although the catalysts have high nstivity i{n the
polynerisation of ethylene as well as alpha olefins like
yropylens snd butene-l, they axre not very steresspecifie,

Tnprovenents o stereospecifieity have deen made
by adding electron-donor compounds to the solid oakslyss
eamponent (VeBs patent No. 4,544,717 ),

Substential improvemenis were made using, in sidi~
tion %0 the elestron-donor present in the #olid component, ‘
W eleotrin-donor sdded to the Al-alkyl co-oatM oom~
ponens (UeBe patent No, 4,107,424),

The oatalysts modified in this memmer although
they are highly stereospecific (isotactie index sbous 94
95) st1ill do not show sufficiently high levels of setivity:

Significant improvemsnts in setivity av stereo-
specificity were odtained ly prepering the solid od-:l:ﬁc
eoaponentt scecrding to the teehmique demcrided in U.S.
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padent No. 4,226,741, - ‘

High level performenoe in catalyst aetivily w
well as stereospesifioity have been ochiained with the
ostalysts descrided in Murepesm Pubent No. 0439T7. Sadd
“tajy-ﬁ have a8 a #0lid calalyst eomponnt, ai-gmniu
halide in aotive form en vhich is supporbted a titenivm
helide mreferadly !101‘ md em elsotron=donor compovad
nelested from specific oclasses of carboxylie eoid esters,
of which 1he phthalates are typleally exmuples, ual, o8
a co~-oatalyst somponent, a system forwed of e Al-“drielkyl
compound end a silioon ecmpeund eontaining at lewst e
S~ bend (R hydroesrtyl radiesl). After the appearenee
of ¥hs sdeve mentioned patents which maxk the fndmental
step for the development of the ecordinstiom ecslalysts
supported on megnesiun halides, mey patents have deen
f1led with the purpose of modifying emd/or impweving the
performenge of the sbove menticnsd eatalysise

In the prolific patent and scientifie literature

_ available, howsver, there is ne deseriptiom of eatelysts

endowsd with both high aotivity snd stersospecifisity fm
which the slectrom-donor of the welid extalyss sssponent
418 the only donor present in the cstalyst system, e
oefelysts knowm up ¥0 now that have both high astivity
and stereospecificity alweys ineluds the use of an elee-
+rop-doner in the soldd mm scuponent end in the oo~
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catalyst component,

Brprisingly, it has now boen fourd that it 48
poseible to prepare highly sotive snd stexreocspecifie
.Oltalyﬂt! where the only donor used is prewent in the
80144 cataly®t componemt,

‘!l.h; donors used in the catalysts of this inven-
tion are ethors with one or more ether grouws, which
Watisfy particular requisites of reactivity towerds neg-

nealums dichloride end titamdum tetrachloride’
The ethers of the invention form scmplexer with

magnesium dichloride but in a quantity of less than 60

'moleapcrloogofllgolag wﬂh!ucl‘ﬂuﬂhmdom

undergoe «f all mbstitution reactions or they reast this
way for less then 507 in molew.
Preferably the ethers fom complexes with magne-

#ium ohloride in quantities comprised between 20 mnd 50

mmoles, and react with 401, for less them 30,
The procedures for the tests of magnesium chloride
complexing &hd resction with 1‘161‘ are reported below.
Examples of suiteble ethers which satisty tho re=
activity criterion set forth sbove are 1,3-diethers of
Lormalas '
71,

BO o8, 0 —oH —cR
|

2ayyd
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m-n,nlma,mwmwmnmam“
alXyl, cyoloaliphatic, sryly, alkylsryl or sxylalkyld
radicals with 1-18 earbon atms, mdnlorsznq alse
be hydrogen.

In particular R is en sliyl redicel with 1-6 emr-
bon atomzs, and more specifically it 20 me¥tyl. In tis
cane, vhanluuﬂvl, ctm., promyl or isoproryl, l'
nay be ethyl, propyl, isopropyl, butyl, isodaiyl, ¥
butyl, 2-sthylhexyl, cyolohexyl methyl, phenyl, or ben-
wyly vhen R is hydrogem R, ean be eityl, butyl, weel
butyl, t-dutyl, 2~ethylhexyly eyolohexylethyl, dirhenyd-
methyl, p=chloropenyl, n-naphihyl, l-decehyirenaphityl;
ltuuﬂ,mbotm-mdhmw.;m
butyl, isobuiyl, $-tutyl, nsopantyl, isopeniyl, rhenyl,
benayl or cyclohexyl. |

Exemples of representative ethers that we in-
eluded n the sbove formla aret 2-(2-ethylhexyl) 1,3=
dimethoxypropmne, 2-isopropyl= 1, J-dinethaxypropensy 2=
butyl~l,3-dimethoxypropans, 2+sec-~butyl=l,3-dimethoxypre=
pme, 2-ayolohexyl-l,S-dimethoxyproparne, 2-phenyl-l,3=
a1 ethoxypropens, 2~oumylyl,3-diethoxyrropame, 2-(2-yhe-
nylethyl )-1, 3«dinethoxypropens, 2-(2-oyclohexylethyl)=1y3~
dimethoxypropsney 2-(p-chlorophenyl -1, S-Ainethoxypropane,
2-(44 pheny inetty] =1, 3-8inethoxypropens, 2-(1-naghityl)=
1, 3-dimethoxypropens, 2)2-finarorhenyl)-1,S-dimsthoxypre=

— Y
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pane, 2~(1-deeahydronazhtiyl)-1,5-dinethoryprepme, 2=
(p-t-turiylphenyl }-1y 5-dimethonypropens, 2,2-dieyslonexyl~
1) 3-dimethoxypropens, 2,2-die¥hyl-l,3-dinethoxypropane,
2y 2-d4propyl-1, S-dimethoxypropme, 2,2-d1btyl~l, 3-dine=
thoxypropeney 2-methyl-2-propyl-ly3-dimethoxymropans, 2-
nehyl-2-bensyl-1, 3~di nethexyyropme, 2-methyl-2-sthyl-
143-dimethaxypropene, 2-methyl-2-propylel,3-dinethoxy=
propane, 2-methyl-2-bensyl-l, >-dinethoxypropme, 2-meihyl-
2-phenyl-l, 3~dinethaxypropans, 2-methyl-2-ayolohexyl-1,3=
dimethoxypropane, 2,2-bis(p-chlorophenyl =1,3-dimethaxy=
[ropane, 2, sz(?—qclohwl&l )1, 3-dimethoxypropme,

. 2emethyl-2-4sotutyl-], S~direthoxypropane, 2-methyl-2-(2-

*Rylheyl -1, 3-dinethorypropune, 2-nethyl-2-4sopopyl
1y3-dimethoxypropane, 2,2-d4isobutyl-l,3-2imethaxypropene,
2 201 phenyl-1, 3-dimethoxypropme, 2,2-d4benyl-l, Sudt=
methoxypropane, 2,2-un(m1ouwmuw1)-:,méq-
Fropms, 2y 2-diisotutyl-1, 3-diethaxypropsne, 2,2-41imo-

- butyl~1y3-d4utoxypropene, 2dsodutyl-2-dsopropylel, 3«

dide thoxypropene, 2y 2-4i-seo-butylsl, J-dinethoxyrropans,
2y 2-d1 ~tertubutyl-1, 3«dinethaxypropans, 2.2-u-mopqv1-
1y 3-dimethoxypropene, 2-Asopropyl-2-4soperrkylel, S-ding=
thoxypropens, 2-phenyl-2-benmyl-l,S-dimethaxypropane; 2=
oyolohexyl-2-ayclohexylmetiyl-l, 3~dinethaxypropens:

Other suitable ethers arct 2,3-diphemyl-l,8- di-
othwmym, 2y5-d1cyelohexyl-l, 4-diethoxytane, 2,2-d4~

i

&BAD ORIGINAL @J



20

Densyl~1, 4~44 e¥hoxybutens, 2,3-d1bensyl-1y4-tmethony=
utene, 2,3-dicyclchexyl-lyd-dinethaxybttme, 2,3-2iive-
propyl-1, 4-ddethoxybatmme, 2,2-tin(p-metiylihenyl)-1yd=
ddnethoxytutane, 2,3—u-(p-ohlmﬂv1)-lo4Mw-
utens, 2,3-bis(p-fimerophenyl)-l,d-dinviboxybutme, 2,4~
diphenyl-1,5-dimethoxypentene, 2,3~diphenyl-1,6-dinethoxy-
pentens, 2y4-diisopropyl-l,s-dinethoxypentane, 2,5-dipheyl-
1, 6-ddmethoxypentane, 3-sethazymetihyltetrsdydrofurs, 3=
anchm. 1, 1-dinethoxymethyl-decdydrensgh
thelens, 1,1-dinethoxymetlyl-indm, 2, 2-dimethoxyne thyl~
indane, 1,1-dinmethoxymeityl-S-isopropyl-53-usttyleyele-
hexmne, 1,5-d41s0myloxyiropme, 1y2-diduobubexyprepms,
1,2-411motutoxyethmme, 1)3-44isomylarypropans, 1,2-ddine~
emloxyethens, 1,3-dinecpentaxypropmes; 2, 2-Aetraseiiylens-
1, 3-dimethoxypropene, 1,2-direcpentoxyethme, 2,2~tetre-
methylene-l, S-dinethaxypropme, 2,2-pentemethylene-1y3-
dinethorypropeme, 2, Mpestaettylene-1,3-dinethaxyyropuse,
2, 2-hexmethylene=1, -dimethoxypropane, 1,2-tis(methery=
methyl Joyolchexeane, 2,8-8icxaspira/S,5/miecme, 3,T-41=

oxablayole/S, 3, bmane, 3,7-0icxabicyole/5,3,0/octane,
3, 5444 80buty1~1, 3~ti cxomonane, 8, 6-041sobtyldtoxytiep-

Asw, 1,1-dinethoxymetiyloyslopropene, 1,1-bin/linethony-
nethyl/ eyolohexens, 1,1-biafsethoxmettyl/Mayela/d, e, 17~
hepbens, 1,1-dimethaxymethy} eyclopmtane, >-ueihyl-=
nethoxynethyl-1, 3-dinethaxypropens.

BAD ORIGINAL . Q
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The ethers preferred mre the 1,3-diethers belong-
ing %0 the general formla indicated sbove snd in perti-
oular those whers R is methyl smd Bl -=d Rz, indepenientbe
1y, e isopropyl, isolutyl, 4=dutyl, eyelohexyl, ime-
M‘ oyclohexylethyl., Ethers purtieulsarly preferred
sre 2, 2-diisobutyl~l,3-dimethoxyprepsne; 2-isopropyl-2«
isopentyl-l, 3-dimethoxyprepanet 2, 2-tis(cyelohexyinethyl)-
1y 3=dinethaxypropme.

The ether complexing test with Mgc:l’ is gonducted
a8 follows,

In a 100 ml flask with fixed blades mechwxionl ogli~
tator sre introduced in a nitrogen atmosphere, in order:

« T0 ml enhydrous n-heptme
= 12 mmoles rmhydrous "“"1: notivated nw desoribed below
= 2 moles ether,

The ingredients ere hested at 60°C for 4 houre
(stirring speed 400 rpm), then filtered md washed ot room
temperature with 100 ml n-heptene and dried with mechmiesl
pampe

The quentity of ether complexed is determined,
after treatmemt of the #0144 with 100 xl of ethems, by
quantitative gaschromatic snalysis,

The data relative to the complexing test wre showm
in Table 1.

The test for reactivity with n(!l‘ is gomducted

\BAD ORIGINAL _Q)
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a8 follows,
In a 2% nl test tube with a magnetio acliutor‘
are introduced, in a nitrogen stmosphere, in order:

- 10 m} enhydrous n-heptene
= % pmoles 1'1014 |
= 1 mnole ether domor
The ingredients ere hested wt T0° for 30 min, them
cooled st 29°C and decomposed with 90 ml of ethamoll
M™e solution obteined is mé\lq!od ges chromatogre=
phieslly using a stenderd HIMONE method rvrdlable upon
request, with a Cerlo Erba HRGO 5300 Mega Series gas ohre~
metograph with a 25 meters Ohrampack OP-SIL 5 OB eapillery
oohumi, The deta relative to the resctivity tests are
shown in Table 1,
The megnesium dichloride used in the sonmplexing
Yot with the ethers i» prepered = follow, |
. Tn a 1 1 container of a vilrobing mill (Siebtechmik's
Yitreatran) containing 1.8 kg of stesl spheres 16 mn in dia-
neber, are introduced under a nitrogen atmosphere, %0 g
ertydrous VgOl, and 6.8 ml 1,2 dichlorosthens (DOR); The
mixture is milled at room temperature for 96 hours, after
which the sol4d obtained i dried rt 50°C for 16 hours
under vaowm of a mecheniosl pamp, ’
§0144 characterisstion.

In the x—éq powier specirumt

)« \
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= half pesk treaith of 110 reflection » 1,15 emy
= presence of a halo with macimm

intensity at angle 2 © = %2,1%
- Burfose sre (B.E.T.) = 128 n/gy

5§ - Rosidual IXE ® 2,57 by weight,
2ahle 1
Ether Complexing :

Reaction
with Nga12 (*)  with Mol (+*

2, 2-dinethyl-l, 3=
‘10 dinethaxypropene 395 o0
2-methyl-2-4sopropyl~-
1, 3=-dimethoxypropans 1,6 n
2, 2-d11v0butyl~1, 3~
dinethoxypropmns 33 %
15 2y 2-d1480butyl-ly 3~

diethoxypropane 2,0 : 100

2, 2441 i sobutyl-1, 3-41~

n-butoxypropane 0,5 97
2y 2-a1phenyl~1, 3~
20 d4methoxypropens 0,7 . B

AT, e . 3 10
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Zakle 1 (follew)

2,2-bis (oyclohexylmethyl )~

1, 3-dimethoxypropens 1,8 ss

1, 3-41isomtexypropane 2,6 99

2, 2-pentemethylens-1, 3~

Adinethoypropame ‘ 2,4 100

1,1-btis (nethoxymethyl )=

bieyolo~(2,2pk=heptmme) 1,9 L )

1,5-dinethoxypropens 9,6 . 100
66665~

1-isopropyl-2, 2=dimethyl-

19 $=dinethoxyrropame 1,3 0

2«4 mopentyl-2-isopropyl

1, S-dimethoxypropme 2,3 98

1,2~dimethoxyethane %94 ¥ (]

(*) Moles of ether X 100 camplexed Wy 100 g of MgOl2
(**) Tercentage in moles of ether recovered efber resction
with 4014




e preparstion of {he 99144 extalyst eompement
inoluding the ethers of the invention i3 carried eud
sscording $0 various methods; |
Por sxmple, the magnesium dihalide (used in méyydrous
stute sontuining less thmm 1% of waber), the Hitamtvm
eompound and the 41 & pelysiher wme grownd tegether
under conditions where sstivetion of the magnesiwm 4i-
halide comrs. e milied produst s them trested ons
nlmunuuth&m'hm qi.i-pmm
between 80 md 155°0 and then washed Tepestelly with
hyfroesrbon 1,00 hexme wntil all ehlorine fene &4y~
appesr, : .
According %e mother method, the mhydrous megne-
sim dihalide is preactivated ssocording 40 dmows methods
ummumumuumatqmunm‘
vhich conrtadns the ether compend 4n solutien; of ten—

peratures betwen 80 vt 138° 0; Te trectment wth Ma1,

unputuum-maummuﬁmu
oumm'mmummnm.‘:
Acoording 40 snother method, m MgOl, nROH saduet

~ (pertioularly in form of spheretdel particles) in whieh

B 18 o nuber froam 1 40 3, o ROH 4y othmel;, Wrbemol;

umm-nuhmuummmdnm‘m

mhmmmmn.m”
rally betwoen 80 d 120%, After the resstion, the mo-

L GRIGINAL @
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wtumadmmumnu‘;m-mu
waahed with a hydrosarben umtil ¥he chlorine ions wre
renoved,

According to snother method, alecholsbes o
ehloroalocholntes of megnesium, the ehlaroslecholabes
prepexed accarding to VeB. putemt No, 4,220,354 are
frested with MOL, in sxoess combelning e eiher sempount
in solutien, wnder reaction acnditions desarided shove.

Mcording 4o snother method complexes of magnesive
helide with titenime alosholutes for exmsple the oomple
nm,uwmghunuuuuu.mumﬂuummm
uuzun“umnmmmmmum
lutien, The »0lid product 48 separsied end further
Mddw&thnmntnu‘mﬂmwd
washed with hexene., The resstion with !101‘ 1s eonduated
of Seuperstures between 80 d 120°0%

Acoszding %o a verimmh of Whe above methed, ¥he
dcaplex between NgTly md the Sitantum slocholate 18 re-
aoted in hydresarbon solution with hydropelyxyloxmee The
separsted molid product is reacted ot 50°C with sildioon
tetrechlaride oonteining the sther egmpamd {n solution
and ¥he #01id 48 trested with 01, in exvess opersting
o 00-100°0, It in possible to resst with MM in ex-
cu»umwmuuuaMr«munummmm;wmu'
styrene~divinylbeusens resing in spheriesl partisle form,

\ B AD OR\G‘NAL g
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impregasted with solutions of compounds or eemplexes of
Mg soluble in orgmnie selventwe A

he resine snd their nethod of impregmation
deseribed in Rmropesn Patent No, 344793,

e reaotion with M1, is exrried oud &t 80-10090,
snd after seperating the T4Cl, exoess, 1he resstion is
repeated wmd the »olid is then washed with a hydreesrbon.

The molar ratio Mgtl./ether sompownd used in e
resotions intieated above 1s gwerally detwesn 411 and 12115

The ether oompound is fixed on the magaesiue helile
imtdﬂumpmﬂinmﬁnmmy\ﬁnu!d
20€ mole,

However, in the cane of components supported om
rowing, the molar ratio between fixed ether sampownd i

. 4he magnesivm present in genevally between 0.3 sd 0.8

In the catalytiec components of the invention the
rutio Mg/ iv generally between 35011 sd 4:1f dn thw eom~

ponents supperied on resing the ratie is lower, gemarally
firon 211 %0 311,

e titmivm compounds that san bo used for the
prepuretion of extalytic conponeis are the halides end
halogen alecholstes. Titemiva fotrashloride 19 Yhe pre-
forred emfound, Sstisfecticey results are obisined slse
with trihelides, pertieulsrly MOl HE, MOL, ARA, end with
haloalecholates, such a8 !m,m,' vhere R 48 & yhay)

- u -
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radical.

The above mentioned reactions result in the
formation of magnesium dihalide in active form.

In addition to these reactions, other re=
actions that result in the formation of magnesium di-
halide in active form starting with magnesium compounds
different from halides are well known in literature.

The active magnesium dihalides present in the Ae-
1id catelyst components of the invention show in the X-
ray powder spectrum of the catalyst component the re=-
placement of the most intense diffraction present in
the powder spaectrum of the non-activated magnesium
halides having a surface area of less than 3 m2/g by
a halo with the maximum intensity peak shifted with
respect to the position of the most intense diffraction
line, or a half peak breadth of the most intense dif-
fraction line at least 30% greater than the half peak
breadth of the corresponding line of the non-activated
magnesium halide. The most active forms are those
where in the X-ray powder spectrum of the catalyst
component a halo appears.

Among the magnesium dihalides, the magnesium di-
chloride is the preferred compound. In the case of the
most active forms of magnesium dichloride in the halo
appears in place of the diffraction line that is present

in the spectrum of the non-active magnesium chloride at

- 15 -
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m interplmar distanoe of !&9‘:5

he nolid oxtalyst eomponent of ¥he inventiom
fowm, by resction with Al-alkyl compounds, ertalywis for
the polymerisation of olefins ﬂzm,‘ vhere R 18 kydve~

gem, elkyl radiesl with 1~60, or aryl radical, or mixtuves
of 2add olefins mixed with enth other with or withoud &i-
olefing, | '

The Al-nlkyl ¢mpods inolnde Al~trialkyl such as
A-triethyl, Al-4riiscdutyl, Al-4ri-n-tutyl, Iinesr ew
oyclie Al~alkyl compounds contedrdng ¢we or more )1 «toms
1irked to eath other by 0, ¥ or 8 atoms may be used

Exemples of these ocmpounds sret

(0,8,), A1-0-s1(0,R,),

(CgRy )y “"l"’“(%“! )
%"

)

(0, )a-n-o-%-o-n(c,ng ),
0

: (03

ﬁ
OBy (R~0~), u(ﬂg),

%
(sdeo-),

where n 18 a mmber detween 1 mmd 20,

e N
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Also one can use ALRSCB' eompeunds, where R! 18 m wyl
radiesl substituted in position a.nvn; sd Ris m
alkyl radieal with 1-6 oarbon atomsy or MRH oomposdn,

The Al-alkyl oompound is used in AL/T4 ruiies
generolly between 1 end 100, |

The trielkyl eompounds msy be used in mixtures
with Al-slkyl halides, such es A1ET,Cl. ‘

The polymerisation of plonm is erried out
agoerding £0 Xnown methods in a liquid phase of the mene=
ner(s) er a solution of monamer(s) in = elihutie or
gronatie hydrocerbon solvent, o in ges phase, or with
Aeskmiques using a eombination of 14quid phese smd ges
phese,

fhe (00 )polymerisation temperature is genaxally
between 0° emd 150°%C, preferably between 60° end 100” C,
while opersting et stmospheric yressure or et a Migher
pressure,

The oatalysts may be preconscted with mzall quem
titien of olefins (prepolymerisation)s The yrepolymerise=
$1on improves the catalyst perfarmance as well a8 Vhe
polynsr marphologys |

The prepolymerisstion is carried out Wy msiniein-
ing the osbalyst injspension in a hy@resarben molvemt
(hexens, heptane, stcs) while eentacting esall ssounts
of the mononer with the catalyst snd polynerising st &

-1'-
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tenmperature between room MperaMO am 60°%0; produoing
Quenrtities of polymer included between 0.5 and 3 timem
the weight of the ostalyst component. It mey also be
omrried out in liquid or gaseous monomer, under the tem-
perature conditions above, to produce quantit:le-vor poly~
mer up $0 1000 g per g of the oatalyst componemt’

In came of stereoregular polymerisation of olefins, |

‘dn partioular of propylene, some times it is comvenient %o

use together with the Al-alkyl compound #n slsotron-donor
loiocted from 2,2,6,6-tetramethylpiperidine end silioon
oampounds combadning st least one S1-OR bord wherein R
is g hydrooarbyl radiocal,

Preferably the siliocon compounds have the formula

BIRIIS:[ ( mIII) ( orYY )

where R and Rn independently,

are branched alkyl, oy-

cloaliphatic or aryls redicals with 1-12 osrbon atomsy
I emd R independently ere alkyl radicals with 1-6
carbon atoms,

Bxemples of such compounds ere:

($-tutyl), 51(00;),5 (cyolonexyl), BL(00H,),s

(1s0propyl), S1(0CH, )y (seo-tutyl), 8:!.(0053) .
The molar ratio vbotwun Al-alkyl compound and eleotron-

donor is usuglly between 511 and 100:lq
As indiocated above, the catalysts find pertioculsr
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spplication dn the polymerisation of OH,e0FR olefing
where R 48 en alkyl ralicel with 1-6 earbon atoms or s
aryl roldoal.

They nre slso partioulsrly suited £ the poly-
meyisation of ethylens and its mixtures with maaller pro-
poitions of alpha-olefins, such o utens-l, hexens=l
and ootene-l to form LIDFE, beceuse the oatalysts produce
polymers with nscrow moleculsr welght distritution:

In the copolymerisation of ethylene with yrepylens,
or other clpha-olefins or mixtures thevect %o fomm elms~
somerie products copolymers are obteined having low orys-
421241ty suitoble therefore for the roduction of elaw~
fSomers with highly velued qualities. _

The following cxemples illustrete the imventiom.
In the exrmples, unless otherwise indicnted, the peroente
oges ere ty weight.

The solubility in xylene is detemined by thermo soludilime

ing the polymer (130%), cooling mnd then filtering 4¥e
The solubllity is determined by the fraction aolﬁblo nt
25° 0, The 1nsoluble residus substentielly corvesponds 4o
the dnotestioity index determined by extraction with bodl=

.chl/t;b

ing n-heptane (4 hours), Mel¥ index B and F for polywitylens
end L for polypropylens are dﬁumind adcording to ASTM
D238, lelt index B ard P ore mesmred st 190°0 with res-
pective weights of 2,15 snd 21.6 kg, ‘The one for pelypre~

\BAD OR‘G‘“A.L 9) .



Brlene is mesmured at 250°C with a weight of 2,16 Xgb
The intrinsie viscosity are determined in tetrelin at
155°%. Unless cthervise indicwted, the 1soknotieity in-
dex (Y.1.) hos been deternined by extraction with boiling
n-heptme (4 hours).

Delypaxisshion Prooefurs

Ao Jn Jauid monemer
Zrossdure A.ds
In a 4 1 steinless sted] mitoolave equipped with e
mchor sgitator and previously parged with ndtrogem
fhux st 7070 for 1 howr, were imtrofuced, under pwe-
wieme flow ot 30°C, 80 ml aihydrous n-hexsne eon-
fxining st slequate queniity of 90lid eatalyss com~
poverr and 6.9 muoles of AL(E$)yl The mrtcelave
wes closed and 120 ml of hydrogen was Lirkrodueed’
The agitator was inserted snd 1.2 Xg of 14quid pro-
Fylens, or other alpha-olefin menomer eapadle of de-
ing polynewised in 1iquid phase, was chargeds The
Sempersture was brought $0 10% in § nirbes and the
polymerisation wes cxrried out for 2 howrwe A% the -
el of the test the wrescted rvorylens is removed,
ihe polymer resoversd md dried in m oven ot T° O
wler nitrogen flow for 3 hours, and Ahencharas-
terised,

‘- PO - !
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Proced L1

The proesdure of A.1 above were follewsd exoept theh
odded to the hexane was st sprropriste quentity of m
elevtron-donar together with AL(B4)y ecrresponitng be

a molar ratio Al/donor ® 20, The ecmpesitien of the me~
144 oebalyss camponents snd the ethers used, the poly=
nexisation ylelds and the properties of ihe pelysurs eb~
Sained ere desribed in tebles 2 wd 30

In Table 3 the donor used together with AL(E)g s infi-
osbed in parenthesis.

I _solymads

Exeostixe 1.2,

A 2.5 1 stainless stesl mutoolave, equipped with a ther-
nostat snd magnetie agn'ntur, vhich was previously puarged
with nitrogen flux at T0° O for 1 hour end washed 4 times
suscesaively with yropylene, wem heated to 43° O mmt,
under a 1ight nitrogen flow, 670 nl of mbiyirous hexwe
was ohargeds The catalyst suspension (eatalyst eomponent
_mwwwumumnummtmum
2l solvent) was then slded; The sutoclave wes elosed emd

120 ml of hydrogen wes fol from a celibtreted eylimiery

hommwmm-ammtmmw
trought to T3° O (ihowbout § mimates), Geweous propyleme
or other alphe-olefin memomer wed then introduesd up o
a $otal pressure of 8 wtm.

o

.:Jc,}lyb
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This oondition wes maintedned for 4 hourw eomtimiously
feeding propylene or other memomers to reintegrate the
monomer polymerised. At the end of the polymerisation
the mitoolave was rapidly degnssed emd eooled $o 25-30%"
The polynat suspension wns then filtered, the »0lid puwrs
Wwes dried in e oven at 70°0 in nitrogen for 4 hours md
then weighed and enalysed, The filtrate wno evaporated
ad the dry residue consisting of morphous polymer wes

Toooversd cnd weigheds Tis wus taken into consideration

in caloulating the total yield and the totsl 1es0tectie
index,

Zrogsduxre Relal

In a 2000 ml stedrjiuse stesl mrtoolave, equipped with m
snchor agitator, wre introduced under n propyleme flow
et 25°C 1000 ml n-heptane, 2.5 moler of AL(CHE ), mt
an odequrte quantity of the solid cetalyst componenty
The mitocleve vme closed and the pressure brought to 1

atmy vhdle Teeding propylene, and en overpressure of hy-

drogen equnl to 0,2 mtm wes introduced. The resction
mixture wns heated to 70°C and the pressure trought to

a total‘oi’ T otmy by feeding propylens, md polymerised
for 2 hours while contimiing to fesd the monomer to
maintain the pressure at 7 atme e polymer obfained
was isolated by filtration and driedj the polymer remsine
ing in the filtrste was precipitated in methenol, vacrnm

»
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dried emd oonmidered in determining the todal inkoludle
remidue of the extraction with n-heptens. The sampesi~
tion of the oldd outalyst componenty =l ethers wsed
and the polymerisation yields and the properties of -ﬂu
polyners obbained are deso:'l;bed in tables 2 md 3,

Zrogeduxs BRa2.2+

The polymerization methods described in procedure B,2,1s
were followed except usihg 5 rmoles of Al((’!ﬁ,_), sogethar
with m alequate quentity of electron donor such that the
molar ratio Al/donor= 20{ The composition of the solid
oatalyst conponents, ether and electron donar (with the
Al-alkyl compound) used end the polymerisation yields s
the properties of the polymers obteined are described in
Yables 2 mmd 3. In table 3 the donoxr used together with
Al(czﬂs )5 is indiested in parenthesis,

Bxmnle 1

In a 1 1 flask equipped with condenser, mechaniesl sgite-
4o end thermmeter wes imiroduced 625 ml TCL, under
nitrogen enviroment, 25 g of spherical MgOly.2.10,H 0l
support, obtsined agcording to the procedures amd ingre=
dients of exsmple of UES, patent 4 469 648, was fed b 0°0,
with agitation end hested to0 100°0 over 1 houry When ¥
Sempereture resched 40°C, 4.1 ml of 2,2-diisotutyl=~l,3-di-
nethoxypropene wes introduced, =i the contents medntedined
at 200°0 for 2 hours, lef% 4o wettle snd the supernsbemt

[ L
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2¢ yyb

siphoned off, 350 ml of TMC1, was o1d0d {0 the welid

and hexted at 120°0 for 1 hour with agitatien: e egi-
tation was wtopped, the wolid wes ellomed to settle ad
the supernatant wos removed by siphon, The vesidual se-
114 wnn then washed 6 times with 200 ml portions of -
hydrous hexane at 60°C and 3 times at room emperature
and dried under vaounm,

The oatnlyst wolid coiponent comtained S.4%% T4 wnd 12.6%
2, wimmwl—l,s-dimothwmpm. Propylens wes poly-
nerized ascording to procedurs A,1 above fer the liquid
monaner using 0,76 g of AL(0,A )y, 0009 m1 of hexene
suspension eontsining 7.2% mg of solid eatalyst componant
and 1000 ml kydrogen, 460 g of polymer was obtained. The
Polymear yield wes 63.4 Xg/g of ostnlyst oomponent, v!!n
polymer hos a 95,3 insoluble residue in xylens st 23%,
8 melt index of 10.0 £/10' md o teaped tulk density of
0.48 g/m1,

Exsuple 2

In a 500 m) gless £1ask equipped with condenser, mechei=
enl agitator and thermamster, waw introduced, in m alyy-

drous nitrogen emviromment et 20%., 285 m1 of 01, et

20 g of czﬂsm support prepered mccording to the -

cedure of U.8. Patent No. 4,220,554; While agitnting the
conternts were heated te 70°C 1n 30 mimtes and then 457
nl z,z-dihomtyl-l,s-dmthmopm- wae added end

~24 -‘
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heated %0 120°0 in 30 minrtes. The temperatare wes
maintoined at 320° Oy for 1 houri The Tesviion mixhore
was allowed to settle and aupornatautmmd Wy wiphon?
Then another 283 ml MC1, were aided and hestediist 120%
for 1 hour. The resstion mixture wes allowed 4o settle
and the supermatent removed by siphon, The residual e~
144ds ﬁore washed 5 times with 150 ml portions of emhydrous
heptane et 80°C, and sgain at room tempersture with 150
m) portions of enhydrous hexsne until no14 there were no
ghlorine ions in the wash 1liquid.

The melysis of the vacuum dried solid estalyst eomponent
showed a content of 2,26 ™ and 12,27 2,2-4iisotutyl-l, =
dimethoxypropens

Propylens was polymerised adoording to the Procedure A.d
ebove using 0,76 g /«1(0235 )3, 0,12 m} hexmme suspension
otntaining 13 mg of #0l1id entelyst componemt end 1000 ml
hydrogen,

| 240 g of polymer wes obteined with o polymer yield of
18.4 Xg/g catnlyst component, a 95.2¢ insoluble residue
4n xylene, at 2%°C, a melt index of 10.6 g/10' and a
$empod hulk density of 0,50 g/ml. |

Example 3.
In a 350 ml porcelsin jer contsining 4 porcelsin spheres,
wep introduced, under sm emhydrous nitrogen enviromment,

- 25 - - )‘
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9.2 g of comercisl ehydrous MgOl, m 3.3 ml of 2,2«
- dddsobutyl-l, 3-dinethoxypropme. T™e jer is plated 4n
a oentrifugsl mill operated st 350 rpm for 15 hourws

In g 250 ml glass flapk fitted with a oondenser, mecha=

5 nionl ogitator end thermometer, wler an mmhydrous ndtogen
enviroment ot room tenpersature, @e introduced 8 g of
the nbove milled product sand 115 ml of ™C1,.

The conmtents were heated to 120%0 in 20 mimites el mein-
tained at 120°0 for 2 hours.

10 The solids were allowed to settle rmd supernetemt was
siphoned off, Another 11% ml of '111014 wos introduced,
heated at 120°C for 2 hour. The solids were allowsd 0
settle and the supernatant removed by sirhone. The soldd
residue wes washed repestedly et 60°C and at 40° C with
bLJ 100 m1 portions of enhydrous hexane, until there were no
ehlorire ions in the wash liquid, The oolid residue, ob=
$ained by vecum drying, contedned 2,18 T4 and 10,25 2,2
diisotutyl-l, 3-dimethoxypropeme, The polymeristion wes
cerried out nocording to procedurs B.2, using 0,57 &
20 A2(CH,), and 0,25 ml hexens suspewion conbeining 150
- mg of molid »eataly-i component, 284 g of polymer wes oly-
tadned with a polymer yield of 18,9 Kg/g cetalyst, s 96:1%
remidus insoluble in xylene st 29°C, a melt index of 4.2
g/':.b' md n temped tulk density of 0,35 g/ml,

AL P 1 T TR
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In a 350 n1 procelain jar conteiming 4 poresladn sphaves
web ixtreduced, under s mhydrous nitrogen suvivemsent,
7:63 of miydrous ¥glly, 2,76 nl 2,2-di4soburiyllyJ-di~
methaxypropme, and 1,17 nl MOLC The Jur wes plased
tn a ontrifugel mill opersted st 350 ymm fur 20 howrw,
In a 350 ml gless resstor, equipped with poreus disk for
f114ration, eondensery mechanigal sgituter sl therme-
neter, mimohuddmwmdqudv-

. drous nitregen envivomint, 8 g of ¥he sdeve milled pro-

duet sl 32 w1 1,2-di¢hloresthme, e condents were
heated ot 85% O for 2 hours, then filtered snd the meldd
residue weshed 3 ¥imes with 50 1 partions of miydrens
hexsne, The 50144 residue obtained Wi“moel-
tained 1.5¢ T4 and 18.4¢ 2, -dideetuiyl-d;odinethoxyyre-
pae, Tropylens was polymerined ssosrding to pwocedure
Be2 using 0,57 ¢ AL{0,H,); ant 0.5 x) hexwe wuspensien
comixining 61 mg 90144 estelyst cemponami 188 g of
polyner wes obtsined with polymer yield of 2.3 Xg/g

_egtalywt scapoment, a $4TE renidue nsoluble in xylems,

at 2570 o molt index of 8;4 g/10%, snd temped WX demeity
of 0,29 g/mll

Zxamnla S

In a 500 m1 glass flask equipped with o conieneery nechae-
nical agitator snd thersometer; was introduced, «t xoem

-2~ BAD ORIGINAL
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tempersture under snhydrous nitrogen stmowphere, 250 ml
unm,mzsu:mpmgmmmu«mm-
prising a styrens-divinylbensens copelymer impregnated

with the MgOl, 27(00,H), complex, prepared seoerding
40 procedure of exmmple 1 of Rxrepesm Patent Ko, 5447358,

While agitsting, the contends were heeted $o 100°C, Whemn
the temperature reaches 40°C., 1.52 ml ef 2,2-dtisobuiyl~
1y 3~dimethoxypropens wes introdused, The Sexperwture
maintained at 200°C for 1 hour, the 50143 allowed to set=
$1e id the supernatent was removed by siphon. n oddie
Sionel 250 ml TMOL, was fod and hested et 120° 0 for 2
hours, After settlement of the selids and sipheming of
the supernagtant, the rolid residue was washed 8 times with

1150 m) portions of anhydrous heptans ab 85° Oy then 3

im-withmdm:hmutmvﬂmm,w
no chlorine ioms were formed in the wash ldquid.

Mwm,tmuohdoddyﬁocmtm—l R
Sained 0,775 T and 3.9% 2,2-441wohuiyl-l,S-dinethaxyree~

pane, Prepylene was polymerised eccording %0 procedure

Asd using 0.79 g n(O!B, ),. 1.4 m1 hexane suspensien een—
Saining 49.5 mg s0lid catalyst componemt and 1300 ml hydre-

g, 4oo¢ormmoumuh.umnm

of 8,1 Xg/g extalyst component, a 95.1¢ insoludle residue

in xylens, ot 25° O, a melt index of 11,2 £/10' ed o

tamped bulk demwity of O.42 g/ml,

A1 MRIGINAL @
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Rxmnla f

In a 500 ml glass flask equipped with eondensery mechia-
niosl sgitator md thermometer was introdused 156.9 =l

0 (00, 1)), md 20 g wnbydrous Neye Thile agitating
the combents were hested te 140°C for 5 hours, eosled ¥
40% and 4he resulting solution diluved with 187 ml ey~
drous heptans, Then 31.5 ml pelymetlylhyirexylexmns wes
odded (2w0.99 g/al, Mwe2256), Afber sllowing ¥he melvents
$0 setile and siphoning off the supmnatemt, the selid
wes weahed 3 times with 150 ml portions of miyireus hep
Sanes |

A% 50°0, 18.4 nl of 5100, wes alided over a 15 mimates
period, then treated with 2,7 ml 2yP=diinctuiyl~lyJ-dime~
Shoxypropme end muinteined st 50°0 for 2 hours. The se-
lids were anond to settle o the supernatant removed
W siphon and weshed 4 times with 120 nl portiens of e~
hydrous hexsne, The residue wes ireated with 52,3 =l of
nm‘uuhmunso"o for 2 hours; e liquid
wes removed by siphon sfber the melids were allowed 4o
settle, the soldd residue ws washed repostedly with m~
hydrous heptane st 60°C and then 3 times ot reom tempere~
m,wmmmmmsmumwmuaa
Af%er vaoum drying, the 50143 »014d estalyst ecuponent
eonteiped 1,65 T and 14.9% 2,2-d11ncbutyl-1, 3-dinethaxy-
POPne,

-99 = .
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Propylens wen polymerised sscording %o procedure B.f
using 057 g AL(0,F, ), end Oi4 n) hexsne suspensicn eon=
Seding 7.9 mg #0113 ostalyst eompenent, 229 g of poly-
mer was obteined with a pelymer yield of 29 kg per g1
of catalyst component 96.2% insoluble residus in xylens
at 25°%0 end a tamped tulk density 10 AD of 0,42 g/es.

Bxampla 1

Imo a1 1 glavs f1esk equipped with ecndenser, mecheniesl
agitstor and themmeter, under mbydrons nitrogen ximoe-
jhsre, was introdueed 572 ml solubion sontsdning Nt e
n(czng), for esch 100 nl hexwne, Whdle sgtdaving ot 5°0,
40 g spherieal u;o:,.z.m,n,m mippors, prepsred sscord-
ing o method of exsple 1 in U.S: patent Yo, 4,469,648
was sdded over 90 mimites, ¥hen hented vo 60°0 for 3.3
bhourw, the solide were allowed %0 settle ad the super-
patet removed by siphon, The polid residue wes weshed
10 t1xes with 200 ml pertiens of shydrous heptews

To the product obtained, which was dilubed %o 100 ml with
ahydrous hepteme, was slded over 2 hours et 80°0, 2.7
ul n-0, .00 ailuted with 1.5 ml siyicous heptemt. e
50144 were allowed 40 Betile end the 1iquid wirhoned e2fe
The 20144 wns washed repeatedly with 150 ml pertions -
hydrous hexsne. After veswm drying the selid showed a
Mg oomtent of 20,95 and O H.CH of 3.6%.

m.smdm.fm“mnm.mcnm-
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drous mitrogen enviromment, 362 ml MOl,, then while
agitating st 070, 1.5 g 0f the wolid eatelyst ecmpoment
oMisined sbeve were added. Over a 1 hour period the oon-
Sents were heated 40 100°0, When the temperature resched
40%0, 4.8 ml 2,2-011isotutyl~l,3-dimethoxypropme was
sdded, The contents ware heated a% 100°C for 2 hours.

P s0lids allowed to settle end the liquid wes siphoned
off,

nogmnm-summno:nn‘nm,unuu
120°% for 1 hour, snd then the iquid wes removed Wy
siphoning ofter setiling. The #0143 wes washed repested-
1y with 150 nl portions eshyirous hexane first b 60° O,
and then xt recm teuperature, After veowm drying the
onkaly$ic wolid contedrs 2,495 T4 and 6,31 2y2-diisotutyle

1) 3-dimethoxyrcopas.

Propylens wes polymerined socarding to preesdure A.) weing

076 & 11(3,K, )y, 0,09 m1 hexune selution comtairing 8.9
mg 80144 oatalyst component and 1000 ul hydrogen, 430 g
of polymer was obfained with a polymer yield of 51.8 Kg/g
outalyst eeuporemt, 90;4% insclnble yesidus in xylene ot
25° 0, a melt index of 8.9 ¢/10' end o tmmped bulk density
of 0.49 g/ml.

Exmules 8-18 snd sounacative exssnlas 13
Inte a 500 ml resctor equipped with filtering disk 225 wd
101, was fmirodueed st 0°0. Wnile agitsting 10:1 g (34

204>
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maoles) miorosphereidal wm,‘.ao,rx,w, obtuined avoerd-
ing to the method of exsmple 1 of U.S. patent 4,469,648,
was odded, Upon eompleting the addition, the dempers-
$ure was brought %0 40°C and 9 mmoles e¥her was dntro-
dueed, The temperature was raived Vo 100%0 over ene
hour period snd allowed 40 remot for 2 hours after which
the unreacted nm‘ wes removed by filtration. Ancther
200 ml 7401, was added and allowed $o resst 120% tur
1 hour, £iltered and washed with n-hepteme ot 60°C w1l
she chlorine ions disappesrsd from the filtrate,

The ethers used mnd the analytical deba relative to the
solid sxtalyss component cbfained in this memner ere re-
ported in table 2,

]

Bxamples 19-36 and comparadive exsmples d-f

The polymerisation datz with the catelywis odtxined frem
the polid catalyst eomponents prepmred stcording #0 exum~
ples 6-18 and comparstive examples 1-3 ere reperted u‘
Tadble 3.

-3 -
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Tabla 2
Bx, Fther used Composition of the poldd eatalyst
¥o. ocomponens $ by weight
Mg ™ Rther
8 2y2-d4me¥hyl-1y 3= 2.6 10,40
dimethoxypropens |
9 9-4sopropyl-2-methyl- 21,7 C 3,24 10,44
1, 3-dimethoxypropens
10 2, 2-84180butyl=1,3~ 16.64 3.1 15.%
A4methoxypropans '
11 2,2-441sotutyl=ly 3~ h 43 8,10
diethoxypropens
12 2,2-d14s0butyl=1, 3= 16,3 5.2 2,40
41 -n~butoxypropens
13 2,2-01pheny Ly I~ 14,5 3,99 11,10
dimethoxypropane
14 2,2-vis(cyolohexylmed 14,87 443 1.4
thyl) 1,3-dimethoxy-
_propane
15 1,3-d41sobutoxypropene AT 0,00%
1, 3-dﬁmethoxypropano
17 1, l-bis(methoxymetlwl) | T 33 1.7

bioyelo-(242y .1 )-heptene

- 33 =
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Comp. 1

Comp. 2

Comp. 3

Table 2 (follow)

l,2~insopentyl-2-isopropyle=

143-dimethoxypropane
1,3=dimnethoxypropane

l=isopropyl-2,2-dimethyl
l,3~dime thoxypropane

l,l=dimethoxyethane

- 34 -

18.0

17.0

20.8

2.5

1.7

h,3

30

26 yqﬁ

14.8

10.6

4.0
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Ishle S
Bx, Ethex Polymer Yield I.I. Tolymerisstion
¥o. Ex, No. g polymer/g Oste b 0/ Method
cOompe
19 8 %100 89.8 2,15 Be2e1e
20 9 8700 9%,3 2,90 B.2.1.
21 10 9300 95,3 Be2:1¢
22 1n 14200 79.7 Be2ede
23 12 13600 84,5 2,10 B.2.10
24 13 9100 84.8 2,48 B.2.10
25 14 19000 8.4 1,65 B. AL,
26 15 201.00 5.0 B.2.1.
27 16 T100 89.3 B.2.1¢
28 17 8500 9.8 Be21.
29 18 11000 98,0 Be2e1e
Comp, 4 Comps 1 1800 . 64.9 B, 2.1,
Gmp. 5 Com'p. 2 2000 72,0 1.0 B.?o’»‘
Comp, § Comp. 3 4300 68,1 1.7 Be2ele
%0 10 8900 96,1 2.%9 B.2.%2¢
(aamethyl u-snhay-
gilane
%1 10 7900 ‘9643 2,00 B.2.2.
(2,2-414s0mutyl-1,3~
m'thwmpm)
52 10 %100 97.% 2.15% Be2.2¢
(shenyliriethoxysilene)



&
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Tahls 3 (follow)

33 10 93400
(2, 2~d14mobukyl~dy 3~
dinethoxypropms)

34 10 23200

35 10 %6600
(2424 6,6~ vtremethyld
gpmam)

36 10 9600

(etnyl p. toluste)

96.0

93.8

96.6

1,%6

LT

1.83

1,94

Aede

Aeled

Aedede

Aedlede

29Tk

Exsmpla 31

A 1.4 stainless htoel autoolave, equipped with a theamos-

4t and mechmical agitator, was purged with geseous pro~

pylens st room jemperature for 1 hour.

Then, widle egi~

tating, 66 g of btutadiens, 230 g of liquid propylene el

300 ml of hydrogen were fed. Under propylens
catalytic suspension of 0.8 A].(E't’)’

PrassuTre &

TEAL and 0,048 g so-

144 oatslyst eomponent of dmplo 1. The temperature wal

rapidly trought to 70°c (in 8 min,) ed the reslting
gonditions were naintedned

pressure ws 24,6 atm. These

for 4 hours reinbtegrating feeding ropylene contimeusly
%o reintegrate the pertion polymerised, The axtoclave
was then degassed and cooled at roam temperature, 64 g

polymer, Modinmmmcrnitrogmstsoocm4
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hours, wes recovered, with a yield of 1333 g pelyner
por g catalyst, Yhen analysed, using srtanderd methods,

. the polymer showed the following charasberistient

L1\ 7 in tetrahytronspnthalene st 135°% = 1,8 41/g%
MIL = 4 gfi0!

Soluble in xylene at 25° C = 24,17 (weight)s

Rutediene content (determined via IR)y

- raw polymer B 0,67 1,2; 3'-1‘%1 1,4 trans

- ingoluble in xylens ® 0,57 1,23 1.6% 1,4 trems

~ goluble in xylene » { 0,257 1,23 8,2 1,4 trans.
Excmole 38

The autoolave and procedure of excmple 37 was used to
polymerize propylens with the s0lid ostalyst oemponent.
of exemple 1, but uming instend of Al-riethyl, e mixture
of 3.3 mmoles Al-triethyl and 3.3 mmoles Al-diethylmono~
chloride and 0,018 g solid catalyst component,

380 g of a polymer with a polymer yield of 33,2 xz/g of
eatalyst eomponent, a 94.1% insoluble residue in xylene
at 25°0, ond a melt index of T.3 g/10'.

Exmunla 39

In the seme mitoclave used in wxample 1 was oharged st
50° 0. md without agitation, a catalyst suspensien of
0.9 g N-triethyl and 0,09 g of the 280144 catalyst oom=
ponent of exsmple 57 in sbout 13 ml hexane. Then 800 g

- 37 - (
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propens was introduced with agitation, The temperature
wes rapidly brought to T5° O, and then 2 atm hydrogen,

200 g butene~l were introduced. Ethylens wns then intro-
duced until the pruéuro reached 33 atm, These conditions
were maintained for 2 hours meintaining constant pressuxe
by esontimously feeding with a mixture of ethylens and
bﬁton&-l in o.. weight ratio of 10/1. The mitoelave was
degassed end cooled at room tunpcrattn"e'.' The mount of
polymer, obtained after drying nt 70°C under nitregen for

"4 hours, f#as 260 g, which corresponfedto e yield of 31,1 kg

per g of oatalyed cmpcnant.l Mmalysed using steandord me-
thods, the product showed the following ut_nwmhrhtins

- MIE = 0,23 g/10' (P/E » 26.7)

- MIPF » 6,16 g/10'

- Batene (determined via IR) = 67 (weight)
« Denmity = 0,9211 &/’

~ Soluble in xylena at 25°C ® 6.%% (wetght)

Axmple 40

In the smme mtoolave used in exmmple 5 purged a8 desorided
therein but usingh ethylene instesd of propylene, was in-
srolueed nt 43°0 under hydrogen flow, a 900 ml solution ef
0e8 &/1 of Al~triisobutyl Sn smirydrous hexsne snd imae-
diately after 0,015 g of 9o1id ontalyss ecmponent of exwaple
1. suspended in 100 nl of the abeve mentioned solutien; The

‘eontents were rapidly heated 10 a temperature of T5° O, then

2e o
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hydrogen was fed until the pressure reached 4,5 atm.
These conditions were maintained for 3 hours conti-
nously replacing the ethylene polymerized. The
autoclave was rapidly degassed and cooled at room
temperature. The polymeric suspension was filtered
and the solid was dried at 60°C under nitrogen for

8 hours. 300 g of polymer was obtmined (correspond=
ing to a yield of 20 kg/g of catalyst component)
which had the following characteristics (determined
by standard methods):

- MIE = 1.7h g/10* (MIF/MIE = 26.5)

- MIF = 46 g/10!

-In7 135°C THN = 1.78 d1/g

« temped bulk density = 0.362 g/md

Other features, advantages and embodiments of
the invention disclosed herein will be readily appa=~

rent to those exercising ordinary skill after reading

the foregoing disclosures. In this regard, while spe-

cific embodiments of the invention have been described

in considerable detail, variations and modifications
of these embodiments can be effected without depart-
ing from the spirit and scope of the invention as

described and claimed.

-39 -
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OXADIRs

1.

2,

3.

A 80144 catalyst component fur the polymerisstien

of olefins eomprising a magnssium dihelide in active
form and supported thereon a titanium compound con-
trdning at least on§ ™-halogen bond =d an elestron-
donor compound selected from ethers contedning two

or more ether groups end further charssterived YWy
the formation of eomplexes with smhydrous megnesium
diechloride at less than 60 rmoles per 100 g of meg~
nesium dichloride end the failure to enter into
substitution reactions with T4CL, or of reasting

thet way at leas then 507 by moles.

The »olid oatalyst componment of Claim 1 where he
ethers are complexed in quemtities detween 20 amd %0

. mmoles per 100 g. of negnesium d4chlordde,

The #0144 catalyst component of Clein 1 vherein
the sthers nre weleoted from diethers with the ol~
lowing gemeral formulast

A

RO ~0}l§~ 0 - Gﬂz— OR

%

where R, RI md R,y independemtly, are linear &
tronched alkyl, oyelosliphatie, sryl, alkylsryl o

BAL URIGIN
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4.

Se

Te

Je

wyalkyl redicsls with 1-18 ocarbon stome md ’1

or!l!nqahohwm

The s0lid catalywst eomponent of Claim 3 vherein

R 18 methyl, end vhen R, is metlyl, ethyl, propyl

or isopronyl, Ry is etlyl, propyl, isopropyl, butyl,
isotutyl, t-tutyl, 2-ethylhexyl, cyclohexyl, methyl-
¢yclohexyl, phenyl or bemmyl, snd vhen Bl ol Ry

are the sme, they are ethyl, rropyl, isopropyl,
butyl, imobutyl, $=butyl, neopentyl, isepeniyl,

phenyl, bensyl or cyolohexyl.

The #0114 catslyst camponent of Clmim 3 vherein R
1anwmm91mngmdiﬂmntmdm1n-
propyl, isobutyl, t~-miyl, cyclohexyl, isopentyl

or cyolohexylethyl.

The #0144 catalyst component of Claim 3 vhere the

ethers are 2,2-diisotutyl-l,3-dimethaxypropane, 2=

i sopropyl=2-4sopentyl-1, 3-dinethoxypropane or 2,2«

pio(cyclohexyinethyl )=1, 3-dinethoxypropans.

The rolid catalyst component of Cledm 1 vherein

the titondum compound is selected from the group

consinting of the helo nlecholates end the halides

of titenium and the magnesium dihalide is magne-

sivm dichloride.

The solid catelytic component of Cledm T wherein

- 41 -
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10,

11.

12,

13.

S

the $itaium compomd 4s titenivm detrashloride,

The s014d oatalytic component of Cledm 7 wherein
the magnesium dichloride is present in active fomm
ochnrncterized in that in the X-rsy powler spectram
of thé catnlyst component s halo appesrs inwtesd of
the most intense diffraction line which appemrs =8
an interplaner distence of 2,56 % in the mon-soti=
vated megnesiva dichlofido el the nolimm intensity
of the halo is shifted with respect to ssdd dnter—

Plenax distence,

The 80114 entalyst component of Clmim 1 wherein $he
ether is present in an amomt from 5 and 20% mmoles
with respect to the magnesivm dihalide,.

The ©0l4d catalyst component of Claim 1 wherein the
Mg/nmuo is betwesn 30:1 md 411,

The £011a catalyst component of Clmim 1 wherein the
nagnesium dichloride in active form 48 cbigined firom
Mg(l, complexes with alcohols or titanium alooholates,
or from mlooholates and shloroalecholates of magne=

slum,

The s01id cetalyst ecamponent of Olaim 1 wherein the
megnesium dichloride and the t4itanium eompound wre
supported on resins end the Mg/™M retio is from 211
to 311,

- 42 =
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Qc,/%

‘A ostalyst for the polymerisetien of oclefine Ofe

CHR, wherein R is H, an alkyl rodicsl with 1-6
onrbon utaﬁa or m eryl, or mixtures thereof with
or without a diolefin, eomprising the product ob-
teined hy reection of n nolid‘cutalyat component
of Claim 3 with en Al=trieliyl compound.

fhe oatalyst of Oledm 14 for the polymerisation of
olefins CH, = CHE wherein R i an alkyl refiosl with
16 carbon atoms, further comprising, in sddition %o
the Al-trialkyl compound 2,2,6,6-tetranethylpipert—
dine or a silicon eleotron donor ocompound eoniulnF
mdumtmmﬂbondyhuomnh a hydre~
cerbon radical. |
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