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45 blend; and
(b) an ethylene/1-butene copolymer containing about 80 to about 90 percent by weight ethylene; having
a density in the range of about 0.890 to about 0.910 gram per cubic centimeter; and having an Mw/Mn
ratio of up to about 8, component (b) being present in the blend in an amount of about 10 to about 40
percent by weight based on the weight of the blend.

§0 Component (a) is an impact polypropylene copolymer. which can be, and is preferably, prepared by the

process described in US-A-4,882,380.
The process is briefly described as follows:

(i) contacting propylene or propylene and at least one alpha-olefin having 2 or 4 to 8 carbon atoms, and
hydrogen, wherein the alpha-olefin is present in a ratio of about 0.01 to about 0.06 mole of alpha-olefin

§5 per mole of propylene and the hydrogen is present in a ratio of about 0.001 to about 0.45 mole of
hydrogen per mole of combined propylene and alpha-olefin, with a catalyst comprising (i) a catalyst
precursor, which includes ftitanium, magnesium, chlorine, and an electron donor; (ii) a hydrocar-
bylaluminum cocatalyst; and (jii) a selectivity control agent, which is different from the electron donor, in
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of about 0. ¥hd ehydneributbnedcopBlyrier®Eanlbs(hrdagea by RonveRtofal Gkhriiquedisigior example, a
titanium or a vanadium based catalyst system.

85 With respect to the titanium based catalyst system, the respective comonomers are typically contacted
with a catalyst system containing a catalyst precursor comprising magnesium, titanium, a halogen, and an
electron donor as well as one or more aluminum containing compounds such as triethylaluminum and

o triisobutylaluminum. The catalyst system and the preparation of the copolymer are described in US-A-
N 4,302,565.

40 With regard to the vanadium based catalyst system, the respective comonomers are preferably
contacted with a supported catalyst system containing a catalyst precursor comprising a vanadium trihalide,
an electron donor, and a hydrocarbyl aluminum halide together with a hydrocarbyl aluminum cocatalyst and
a halogen substituted fower alkane promoter, the lower alkane promoter having 1 to 7 carbon atoms. The
catalyst system and a process for preparing the copolymer are described in EP-A-120 501.

45 The portion of the copolymer attributed to 1-butene is in the range of about 10 to about 20 percent by
weight based on the weight of the copolymer and is preferably in the range of about 10 to about 15 percent
by weight. The portion of the copolymer based on ethylene is greater than about 80 percent by weight and
is preferably more than 85 percent by weight. Where additional comonomers are used, the portion based
on these comonomers is in the range of about 1 to about 10 percent by weight.

50 The density of the ethylene/1-butene copolymer is in the range of about 0.890 to about 0.910 gram per
cubic centimeter and is preferably in the range of about 0.895 to about 0.908 gram per cubic centimeter.
The melt index is in the range of about 0.5 to about 2 grams per ten minutes. Melt index is determined in
accordance with ASTM D-1238, Condition E, and is measured at 190°C.

The molecular weight distribution as represented by the ratio Mw/Mn is up to about 8 and preferably no

s5 greater than about 4. Mw is the weight average molecular weight and Mn is the number average molecular

weight. The Mw/Mn ratio or polydispersity is a measure of the breadth of the molecular weight distribution.
Polydispersity is determined by size exclusion chromatography.
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10 . ethylene and propylene; and (iv) effecting the copol ynerization of
et hyl ene and propylene in the second reactor in such a nmanner that the
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addi ti onal conononers such as al pha-olefins having 3 to 12 carbon atons or
divene®. The di enes can be conjugated or non-conjugated di enes containing 5
to 25 carbon atonms such as 30 1, 4-pentadi ene, 1, 4-hexadiene,

1, 5- hexadi ene, dicycl opent adi ene, 4-vinyl cycl ohexene, 1-vinyl-1-cyclopen-
tene, and the al kyl bi cycl ononadi enes, i ndenes, and norbornenes. Ethylidene
nor bozgnene is an exanple of the latter. The non-conjugated dienes are
preferred. The ethyl ene/ 1-butene copol yners can be produced by conventi onal
techni ques using, for exanple, a titaniumor a vanadi um based cat al yst
system 35 Wth respect to the titanium based catal yst system the
respective conononers are typically contacted with a catal yst system

cont gpni ng a catal yst precursor conprising nmagnesi-um titanium a hal ogen,
and an el ectron donor as well as one or nore al um num contai ni ng conpounds
such as triethylalum numand triisobutylalum num The catal yst system and
the preparation of the copolyner are described in US-A- 4,302,565. 40

Wth regard to the vanadi um based catal yst system the respective
conomeners are preferably contacted with a supported catal yst system
containing a catal yst precursor conprising a vanadiumtrihalide, an

el ectron donor, and a hydrocarbyl alum num halide together with a

hydr ocar byl al um num cocat al yst and a hal ogen substituted | ower al kane
prenoter, the | ower al kane pronoter having 1 to 7 carbon atons. The

cat alst system and a process for preparing the copol yner are described in
EP- A-120 501. 45 The portion of the copolymer attributed to 1-butene is
in the range of about 10 to about 20 percent by
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wei ght based on the wei ght of the copolynmer and is preferably in the range
of about 10 to about 15 percent by weight. The portion of the copol yner
based on ethylene is greater thanER@0190 388Bdercent by weight and is
preferably nore than 85 percent by weight. Were additional conpbnonmers are
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2. Secant Flexural Mdulus is given in kPa x [err] 10 (pounds per square
inch [err]. and is determ ned under ASTM D- 790, Method A[0.127 mm (0. 05
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determ ned under ASTM D-256 and i-s given in cmkg per cm (foot pounds per
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ASTM D-523 at a [err] angle using an injection nolded specinmen, and is
‘given in percent. 10 11. Copol yner Fraction is the wei ght
percent of copol ymer produced i BPOM90388BMd reactor based on the wei ght of
the matrix plus copolynmer. It i's nmeasured by infrared spectrophotonetric 15

determnation. 12. DSC mp., i.e. DSC nelting point, is given for FE
(pol yethyl ene) and PR (pol y_p)r g %e) 20 ¥ mﬂ@eé Centigrade. It is
det er mi ned under ASTMD 1 TM D~343§ s@ he endot her m peak

associated with the nelting of polyethyl end 23'» ™ c&ystal linity and PP is
t he endot herm peak a$soci tgd with, the gel t“n@mepd& ypr opyl ene
crystallinity. AH PE Tst enellgy requf‘re(ﬁlt gﬂﬁﬁreg't Yhe pol yet hyl ene
crystalline fraction, and is given 30 in ce&oﬁ‘l’*es“par gram 13. In exanples
15 to 22, 31, and 32* t he VL|DPE ha§ anltg E ; ¢a density of 0.905
gram 35 per cubi c centineter; a \A/elght ebeis&en @ et hyl ene of 87; and
an MM Mh of 3 to 4. In exanples 23 to 26, the;\fLD&E&]as a nelt index of
0.5; & density of 40 0. 900 gram per cubf’c centlimeter; a weight percent
of ethylene of 86; and an MW Mh of 6 to 8. In exanples 27 to 30, the VLDPE
has a nmelt index of ™ 3; a density of O. 884r~gr,a,m BelLCUbi c centineter; a
wei ght 45 percent of By hyllenb of® 88; and nE *!of.e,3 to 4. 14. Melt Index
is dgferm ned under ASTM D-1238 at [err] un er..a a 1§ kil ogram | oad. 50 55
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EP 0 490 353 Bl 15. MV Mh is discussed above. It is determ ned by size
excl usi on chromat ography. 16. The conposition in exanples 12 to 32 is
given in percent by wei ght based ERO0t490 368Bght of the recited conponents.

10 ., 17. Isotactic Polypropylene is a honopol ynmer of
propyl ene having a nelt flow of 15 and an isotacticity of 96 percent. 15
18. In Situ Copolyner is a commercial inpact pol ypropyl ene copol yner

prepared in two reacie¥es tpoTablgBact Pol ypropyl ene Copol ymer is prepared
in ﬁcglor dgnpe with E1<arrpl5?st1ruewllis given niexpransepek5100 18 and 27 to 30,
eac end ig_a,nlLxtur [ [ i njection

mol ded5 21. m?ﬂ"%%n%#e@e%rgg)"\ézg?ktﬁ%ﬁ%%grr%oﬁit}nt% ?lr;é:erlr.énlipegl ended prior to
i njécti on nuhdengASTM D128, at 230°Cgith a R«lbh&idegremoperties are

obtained ifipph@.conponents are nelt blended. 22. It is also noted that the

hi ghest Notched |zod,is t al ne Lt b g 3 I s 4051, A
bl end gonprising: (&) ancg)eé:(?f’ c??%&gfirﬁ%g ‘éérzeﬂ'J t%ﬁ? 28%%1 Ai n1 an

et hyl ene/ pppyhescpenpiuane iachpxr 4807/p Jissdetersimedat i on havi ng dual
mel ting peajges ASTMIpPARK Methb@ ARNIS 7Ohnakgubs[ Ehéd) (@AW tler T]

attributable to the trix, and_a second ak he range of about 123 * C
to about 13§tf§rfftﬁg3f9#d‘ Measpre on'f gff%qtéi°es per gram nelting
endot hggm attribut adl e thotchedcdpodyran alsp be refegagegokent (a) being
present in ghe i t ! 6fk 133 ¥atekrmiBeldercent by wei ght
hbenbtenda | fidd ALY seéem 6ft drmifle _

based on the weig bl'end; apd an et hyl ene/ 1: but ene copol yner
cont ai ni ng ¥BOEF %%T‘E@%Hiﬁn‘“gogﬁeﬁig‘é C%thge%tml EiRet warsndg ger
density in ghehkange of about 0.890 to about 0.910 gram per cubic

cogLreeri and U0 oAl KAES. g Y SRTIRRYL (1) el
inch-pounds) and is Getermined under ASTM D-3029,
Condition G, at minus 30°C. _
25 5. Stress Whitening Resistance is given
in m (inches). It is determined by measuring the
average diameter of the stress whitened area 24 _
hours after an impact of 11.5 cm~kg (10 inch-pounds). ASTM
D-3029, Condition G, is followed with the sample
support ring removed. '
6. Tensile Yield Strenéth is determined
35 under ASTM D-638 at a draw sate of 5.1 cm (2 inches) per
minute. The result is given in MPa (pounds per square.
inc@.
% 7. Tensile Yield Elongation is determined
@ under ASTM D-638 at a draw rate of 5.1cm (2 inches) per
minute. The result is given in percent.
8. Vicat Softening Point is determined
45 under ASTM D-1515 and is given in degrees Centigrade.

30
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SO . to about 40 percent by wei ght based on the weight of the blend.

2. The blend defined in claim1l wherein conponent (a) is present in an
anount of about 75 to about 85 pER 6480 383/Bhei ght and conponent (b) in an
anount of about 15 to about 25 percent by weight. 55 3. The bl end defined
in at |l east one of the clains 1 to 2 wherein the isotactic polypropylene is

h I f I f
2 phacolelins having % or BersiafRiRniRREeE, 18" SBYQERTRR, HRARC (TUCC
above. |t | ASTM D-+N18%J lbySeate. excl usi on chromat ography. 16. The
conmpogition in exa"pdﬁiol%gﬁgcffafi%ﬂ6¥§nib”dQEEfﬁfheayuﬁﬂb%ht based on the

wekght of the recite | sotactic

Pol ypr opy| e ASTM 5ﬂ§nﬁkﬂyn@¢°oﬂn®1%p9$§ﬂﬁ pavinjegtien: mpldedof 15 and an
|sotact|C|tgp@bfﬁéﬁgﬂgﬁﬂﬂisjéaven in! peptént Copol yner is a conmercia

ol yppobyl ene. Copol yridhe | SORe arﬁaatﬁsp“iﬁcéﬁmﬁig»inpl es 1 1o 11,
20. I n exanmpexcelit tof J@omrw&rtpreaucedchnbtnedseeoadrrnhute:of dry
e onn b i e aradent 4 D EREE prah roPHIRHREE, %7, 15,10
noted t hat (4 tie measured by ainf varednepectrophotompbrdets are nelt
o h the soPESRREEERE o L e e Sonpr ol g (2, an | Sotact i c
pol ypropyl ene matrix ¥ont NS 1B Bine cd 19t eH§¢pﬂeb§iéﬁel’eépSI:ym§r di sper sed
phase, sai dgje@l rﬁt@nkﬁwmeﬂwieﬂe)taﬁa PPafPolPpkbpylienedk in the
ranggoof abQUtJEIWJes Centfbrade. It is determined under ASTM

D-3417 and ASTM D-3418. PE is the endotherm peak

associated with the melting of polyethylene
26 crystallinity and PP is the endotherm peak

associated with the melting of polypropylene

crystallinity. AH PE is the energy required to melt

the polyethylene crystalline fraction, and is given

in calories per gram.

13. In examples 15 to 22, 31. and 32, the

VLDPE has a melt index of 1; a density of 0.905 gram
35 per cubic centimeter; a weight percent of ethylene

of 87; and an Mw/Mn of 3 to 4. In examples 23 to

26, the VLDPE has a melt index of 0.5; a density of
40 0.900 gram per cubic centimeter; a weight percent of

ethylene of 86; and an Mw/Mn of 6 to 8. In examples

27 to 30, the VLDPE has & melt index of 1.3; a

density of 0.884 gram per cubic centimeter; a weight

percent of ethylene of 80; and an Mw/Mn of 3 to 4.

14. Melt Index is determined under ASTM
D-1238 at 190°C under a 2.16 kilogram load.

50
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165 [err] C, attributable to the matrix, and a second peak in the range of
about to about [err] having at |east about 2.2 calories per gramnelting
endotherm attributable to the cdRo0 4935 Bb conmponent (a) being
present in the blend in an anount of about 60 to about 90 percent by wei ght
based on the wei ght of the blend; and (b) an ethyl ene/ 1-butene copol yner
cont ai ni ng about 80 to about 90 percent by wei ght ethylene; having a
density in the range ofisabome/MnBds ¥ savaged abryey ambHetS cubic
centineter; and,havin [gr=1 f mEkBgraphygonponent (b) being
eREmIaRe By M1, WXcitlon RijforReusr Ephy

present in th anoun 0 50 40 percent

by_wei §ht based on the Mei gftheoicamposgitdan in eﬁﬂ!“%%oigee&n inclaimil
wher ei n conpopgn Q,@?gi St iy eyt based admwuthe weighbouf 85
percent by wegghbian 33‘ onent (lgﬂin an anmount of about 15 to about 25
percent by weithet resdted campasn defined in at least one of the clainms 1

to 2 wherein the isotaqdc PEct¥cHlt Pelyprapybenpoigner of propylene or a

copol ymer of propyl ene and pne or ‘png?-o | fPNWNgE218r 4 to 8

car bon atons. %PEWP‘&I!F'Q?: %@%{Poég %e eél?'%lfe?i ned in at |east one of

the clains 1 fapd3 ashdsotadtickey ol Peapereent. melting point in the range

of about 125 [err] to ut r 1ﬁﬁhffbi§nd g6inegdial at | east one
V\A?g'ei n Elheig‘;ec%%lgo pea

of thesclains 1 to 4 has a Iii ng g endot herm
of at |east atmgact @odlyprepylene eopolymerPEERALCAAPNENCi n at | east one
of the clains até]i;’ﬁﬁ"f”erei n conponent (b) is based on one or nore

addi tional al pha-olefins havi ng 3 Eﬁ 2_car bfﬁggt&g’gogﬂ%gr jgi ol efins 10 7.
The bl end defined in atl?eastMBREt FOLFRERPY 1 érel n conponent
(hy cdhtains grdpaséa abeuicéSraencenwith Bxagplest hytendl.g The bl end
defined in at "l east one_ of the clai r g ngpt, (b) has a
density in the range ofztgbou “o&%%ﬁ%ga%gug&gﬁglghgr gqrrﬁg Qt’ubi C
centineter. 1%d&ch Mhbemdeis achixturenofit drgapeldftsef %Eéi‘cﬁ'éi m 1to 8

wherein the (&l Lo J reater than about 4. 10. A blend conprising:
20 » (a) W?ﬁ%@tﬁ@agdgrocess conpri si ng: %L% cont act in% propyl ene
or propyl ene and at | ea2l.ontnaeXSaBPdesi AR KQv2Rg r CRMPENERER bon at ons,

and Bydroge(r;,6 g@r,ﬁg?tt?fﬁahalaa?eheii toi injectdon moldingt.i o 147 i@ﬁogt 0.01
t o about . nole or a a-ol et n per e_0 N e rogen
is pregent in notedi bheﬁpHBSEP:OPﬁegertqg’ ate BLEBYnERS 12" Enec NVAroo

components are melt blended.
22. It is also noted that the highest

Notched Izod is obtained with the 80/20 blend.

Claims

40 1. A blend comprising: ‘
(a) an isotactic polypropylene matrix containing an ethylene/propylene copolymer dispersed phase,
said combination having dual melting peaks, a first peak in the range of about 150°C to about
165 C, atiributable to the matrix, and a second peak in the range of about 123°C to about 132°C
having at least about 2.2 calories per gram melting endotherm, attributable to the copolymer,
45 component (a) being present in the blend in an amount of about 60 to about 90 percent by weight
based on the weight of the blend; and .
(b) an ethylene/1-butene copolymer containing about 80 to about 90 percent by weight ethylene;
having a density in the range of about 0.890 to about 0.910 gram per cubic centimeter; and having
an Mw/Mn ratio of up to about 8, component (b) being present in the blend in an amount of about 10
80 to about 40 percent by weight based on the weight of the blend.

2. The blend defined in claim 1 wherein component (a) is present in an amount of about 75 to about 85
percent by weight and component (b) in an amount of about 15 to about 25 percent by weight.

55 3. The blend defined in at least one of the claims 1 to 2 wherein the -isotactic polypropylene is a

homopolymer of propylene or a copolymer of propylene and one or more alpha-olefins having 2 or 4 to
8 carbon atoms. '

1



to about 0.45 nole of hydrogen per nole of conbined propylene and-

al pha-olefin, with a catal yst 25 conprising (i) a c ;
precursor, which includes titanium nagnesium chlorine, anajn“[m"“mwm " IIII
donor, (ii) a hydrocarbylal um num graugd gsggBiand (iii) a seleCkivilyn s '«
control agent, which is different fromthe electron donor, under

pol yneri zati on conditions, and passing the product into a second reactor;

and (I11) adding to the second reactor, under polynerization conditions, 30

(A) a sufficient amount gqFf, et M/mpiwmimmmemeabmgrovlﬂeis

et hyl ene/ propyl ene copol r in _an _amunt. of &8 nt to about 45
percent by wei gdetep® Bﬁégﬁyt ﬁ_gz\ﬁeie@ﬁ ugiqn, ?%'hﬁgggpgglﬁ et hyl ene and
pr opyl efe” bei ng i ntroducgg.i N The atompaxitiontinocexampbest 12060ndi2es of

et hyl ene per nole o ropyl ene; d ) | 8 Wwelightofofbout
0. 1t o about 1. BEnaREeDr T BESSAT, A g YHE Hollapd BnTEh Lbigh
et hyl ene and prehgl eceei tede compbinentiss. bei ng such that a pol ypropyl ene

matrix containing an ethylene/qy HE %y@tléhépQQSQd therein is
S

formed, "sai d combi nati on“havi ng dual_ el ti ng, pea figkst i n the
range of about hemopodymeiro@f Mﬁf%ﬂﬁ?i%‘?hﬁ?e‘t@eiﬁefﬂﬁﬂ :%?l&;nd a
Sgcondngak :” hna Eﬁna%o%faééil(aﬂtyl%t Qﬁﬁpmhﬂef[)] having at | east N
about 2.2 calories per gramnglti engot her atLr to the
'bré&éh{]&??mﬁﬂggﬁ LkGe #Bﬁme%‘n

copol yngy, conponent (a) 1Bi ng't an anount of about

60 to about 90 papaett podlysricpitléms copolynervwpreparen time tend; and (b)

an ethylene/1 -butene copol ynmer containing about 80 to about 90 percent by

wei ght et hyl eneFeﬂg\;Pﬁg'a density in the range of about .0.890 to about

0.910 gram per cubic centlignet dimpagki PelyYPLoRY1RRRVROPLLYIEH to about

4, cbnmpement (b i s | : @%oanikeofi)l0 to 45
%;rgga\%%dérﬁfgd%cedﬂ% t b £eH ERamplesD

about 40 percen

e welght ot the bl .
Pat ent anspr Uche 1. M schi@fy, v@&k‘%ﬁ?t;g55° 8 °"(d51)2qgictr?e 3%t akt i sche

Pol ypropyl en- Maphich Hligh®iile #imbetaier6¢ 8bgspedilets,Enhilain/¥s opyl en-
Copol yners enthalt, wobel difﬁnannt e Konbi nation zwei Schnel z- Peaks
auf wei st ei neniéﬂﬁcé’rimﬂéw_ t x zugehdrigen Peak i m Bereich von etwa

1650 C bis etwa 165al C urgl i rem a\a:npkes_ 38ntoo@ély ke aeRpenenrks Peak im
r oG amm endot AEABRL%, HAaTeR Refor 18 %Pﬁ%%%?ﬁ@‘m‘?@zi Saerien

M fscgungJ in Sﬁ noted dhet batker \propewties sge(g;lmm __b%e bezogen

au as Cew cht a,p%\fé g.un ein

Et hyl en/ 1- But enpgg{&%/érrgu,ﬂ%a% e vvaeggehiagdét vvaFi’% %‘%Et hyl en ent hAl t
und sine Dichte i m Berei @d2wvonteths 8lagongtedetiaty g&?‘%i)ro cn8 und

ein VerhAltnis ytdWddIZca is obtained with the 80/20 blend.
85

Claims

’

40 1. A blend comprising:
(a) an isotactic polypropylene matrix containing an ethylene/propylene copolymer dispersed phase,
said combination having dual melting peaks, a first peak in the range of about 150°C to about
165 C, attributable to the matrix, and a second peak in the range of about 123°C to about 132°C
having at least about 2.2 calories per gram melting endotherm, atiributable to the copolymer,
45 component (a) being present in the blend in an amount of about 60 to about 90 percent by weight
based on the weight of the blend; and .
(b) an ethylene/1-butene copolymer containing about 80 to about 90 percent by weight ethylene;
having a density in the range of about 0.880 to about 0.210 gram per cubic centimeter; and having
an Mw/Mn ratio of up to about 8, component (b) being present in the blend in an amount of about 10
50 to about 40 percent by weight based on the weight of the blend.
2. The blend defined in claim 1 wherein component (a) is present in an amount of about 75 to about 85
percent by weight and component (b) in an amount of about 15 to about 25 percent by weight.

65 3. The blend defined in at least one of the claims 1 to 2 wherein the isotactic polypropylene is a

homopolymer of propylens or a copolymer of propylene and one or more alpha-olefins having 2 or 4 to
8 carbon atoms.
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von bi.s zu etwa 8 aufweist, wobei die Korrponente (b) hun
ei ner Menge von etwa 10 bis etwa 40 Gew. -% bezogen av\[,! Ww !ll
" M schung, anwesend ist. 2. M schER® 490383 Bispruch 1, te

(a) in einer Menge von etwa 75 bis etwa 85 Gew.-% 5 und d| e Korrponente

(b) in einer I\/Enge von etwa 15 bis etwa 25 Gew. -% anwesend sind. 3.

M schungf ndbhblepdrd ngﬁg dhat leastRomotiibe claips 110 8 pherin thesecapd ppak has,g meling Ront ins che

Pol ypr opyl é‘ﬁ"%!g?P pEA "PrieAodOBF-opyl en oder ein Copol ymer aus Propylen

und ei nem naOeflnefnm nfg% V&ﬁ 8 Koh entoffat [re

|st 10 %, gt' ﬁgn"f 'éet %n@eé’aﬂ'@ i ?Br?‘%ﬁ%mﬁ B8P PI"Y der
5 peaR" ﬁré'h° R 7rﬂ'5%?'& ch von etwa 125 * C bis etvva 1300 C

hat. > & SRIHA A ngag Bl e& wﬁa?arpéo Bibnt (o Basdd of'Giel d il
zZwei te Eda‘?d pa@al diFen¥dN WeNi gstens etwa

Kal orien pro &a sc ung nach wenl gstens ei nem der AnsprlUche 1
bi's 5,5 VI iy Blérfa déﬂﬁ@%i&aﬁ ohddf tiiairkd 1'RB whERIn cBi%PJn@ﬁt%) céritehistat lohst BSAt 80

a- A ef i nen pgtdnt By Wight dikyidhen! enst of f at onen und/ oder Di ol efinen basiert. 20
7. M schung nach weni gstens einemder AnsprUche 1 bis 6, worin die
Konponend, e ThéBlentRidfir@a incd fadt biidof e clave + B7 hbrgih @emnént &) has atdendidy mathd.raggenach
weni gst ens okdbb mseieo absus P.o10ajnen der Bilkic céntinvedsr N di e Konponente (b) eine
Dichte imBereich von etwa 0,890 bis etwa 0,910 G amm pro cnB8 aufweist. 25
9. M schinJhenblend defined insit (oast oae ofdha alkims VloHowheminchel MisiV raio isvorgraated than about
MV Mh-VerhAdtnis nicht nehr als etwa 4 betragt. 10. M schung, wel che
unfaBt: 30 (a) das Produkt eines Verfahrens, welches unfaSt: (1)

| nkont aki® Aibleg@eempgsingPr opyl en odor Propylen nit weni gstens einema-Q efin
M\t 22der 4@HheProducio P @rPSess CPBRMSIA%EN und V\asser stoff Worin das a-Qlefin in

ei ner Menge vd'h °@FWQOP'M'°B? Sr preRyleng :B‘B atl\)B?s‘ flpha-ofsfin, haying a'b°"
anwesend i st, E Qﬂgy"e i ?l n ﬁtuoeqf

O 45 Mol V\ass 0&?5 ?) l n tﬂgqﬁn gl' PIB‘glnedCPé y %ﬁg ({aﬁ WI caﬁ );)s1t
igt al §sat or - V% ﬁ' ?’(') ¥ \Tr rec fs° mcu m%ma ne§ouméch .an an electron

El ekt ronendon% of (' a’ &% aor:o ﬁdl%ﬂza% ||| v 1 %m@wh is dg/fere und

(iii) ein Sel gk, ts- teuerungsmtt as s von

El ekt ronendon ) Qad,,&m %gggaﬁ-d gggm,_ Jhas pBIRErzARh ggndﬂmsymsr [ sat i onsbedi ngungen
und Lgiten des Lifidiont brilout StRthyBNEAnt PrpIERIh Brovid thyichdbrogyéiR REpoiyre M
zwei t en Reaktor arU%&Unt SIQbYT0 | parbrit A8 StAC 4 BHELERY Wéight, based on the weight o itHaer
ausr ei chenden Mpiaget, 38id Bingishes EhdUgiébylBhe PathgitroduEBdaih 1 ratio of about 10 to about 100
Et hyl en/ Pr opy| emoeogi@tiylng per Mol iongtopyldheigad von etwa 20 bis etwa 45 Gew. -
bezogen auf das(Bpeydraget indasold ratisioflabsut 0. &r aboatt1adl rhadeof hydybgeh pelasoledst memmmee
Et hylsn und Pr optyiene andhpregyteeen Ver hal tni s von etwa 10 bis
the conditions being such that a polypropylene matrix containing an ethylene/propylene copolymer
dispersed therein is formed, said combination having dual melting peaks, a first peak in the range of
about 150°C to about 165°C, attributable to the matrix, and a second peak in the range of about
\/ 123°C to about 132°C having at least about 2.2 calories per gram melting endotherm, attributable
40 to the copolymer, component (a) being present in the blend in an amount of about 60 to about 90
percent by weight based on the weight of the blend; and
(b) an ethylene/1-butene copolymer containing about 80 to about 90 percent by weight ethylene;
having a density in the range of about 0.890 to about 0.910 gram per cubic centimeter; and having
an Mw/Mn ratio of up to about 4, component (b) being present in the blend in an amount of 10 to
45 about 40 percent by weight based on the weight of the blend.

Patentanspriiche

1. Mischung, weiche umfast:

50 (a) eine isotaktische Polypropylen-Matrix, die eine dispergierte Phase eines Ethylen/Propylen-
Copolymers enthilt, wobei die genannte Kombination zwei Schmelz-Peaks aufweist, sinen ersten,
der Matrix zugeh&rigen Peak im Bereich von etwa 150°* C bis etwa 165° C und einen zweiten, dem
copolymer zugehdrigen Peak im Bersich von etwa 123° C bis etwa 132° C mit wenigstens etwa 2,2
Kalorien pro Gramm endothermer Schmelzwirme, wobei die Komponente (a) in der Mischung in

55 einer Menge von etwa 60 bis etwa 90 Gew.-%, bezogen auf das Gewicht der Mischung, anwesend
ist; und .

{b) ein Ethylen/1-Buten-Copolymer, das etwa 80 bis etwa 90 Gew.-% Ethylen enthidlt und eine
Dichte im Bereich von etwa 0,890 bis etwa 0,910 Gramm pro cm® und ein Verh&ltnis von Mw/Mn

12



etwa 100 Mol Ethylen pro Mol Propylen zugefahrt werden; und

Wasserstoff in einem Ml verhaltnis von etwa 0,1 bis etwa mpﬂ‘umumw Lll
Wasserstoff pro Mol 46 ERQ 400383 Bl er t en Et hyl

wobei di e Bedi ngungen derart sind, daB eine Pol ypropyl enmatrix gebl | det
wird, die ein darin dispergiertes Ethylen/Propylen-Copolyner enthalt, wobei
die genannte ROWBF AKeWaR ayineipt webaidia kampopeslesb)in derdischung i eines Mepgeciop ghya 10
ersten, der Nﬁ’ﬁW‘?@é’hﬁr‘?‘ﬁ%ﬂ?"P‘é&Rs eriaBedes MahupgereasiRd 501 * C bis etwa

5 Sy P e S S R A AR B

Gr@’m ehdot he Sie Kogpgprienp K‘reﬁ'{? 98 &9 At é” a3 W?sﬁ d%" M schung in
einer Menge wgh & WanOenf) h eﬁ%ﬁﬂ‘a mﬁﬂ&h gm)yl&eém

M sch :

bi :Ceg\?\g ggn Podef Y SEM n( : ;hﬁ%ﬁ%i%g& chte I'm ere eh\r/on et wa

0, 890 bjs etwa090 amnproc und ein Mv Mn- Verhaltnls von bis 55

zu etwa 4 saUfidEHusy nachWBifgstods Bindt® BBIOASHHIGRe (11bis 3, Rvofke Ber Yvéife /ReBIBeihdd S2hM&zpuMeNge
von 10 bi s eBbreldh vEIeuiw Qﬁa@&emgoufcu;m Gewi cht der M schung, anwesend
ist. 13 EP 0490 353 Bl P LEEEErr Feeer teeer
|]1] *C 5. Mischuly ndc \wahigstens tdireMSdel Anspelithe® 3 i is @ wotin Itipr Avelté) Poak(dje ahdetherme
mat ri cesde pSdnpplzviipyié lonavenigniéra etwa@uelodangre@amin hahe phase di spers~e de

copol ynbre 5 6t hyl ane/ propyl ane, cette conbi nai son ayant deux pics
de fusi on$. uMisghuegmiagh weiigstedia iverh slempArspréichd’ ebisy b wain TieOKompGheatedb)vauf einent 8der C,
attribuabl e Wetiresenrysitilichen a&liefipan mitdkin tR Kahlongiefiatomprundjodey diciBfieambasierh 1230 C &
environ 132C ayant une absorption de chal eur de fusion d' au noins environ

2 \2/cal2®r iTe sMigghung nashriveniosions pingst ey Ansriiche 3 A § grinadie I“&'“Q‘lﬂﬂ'ﬂ?)%l’f?“'?sé?}‘s evant
pr dsent dansBol%chf rERylenertBit en une quantitM d enV| ron 60 a envi ron 90 % en

poi ds sur base du poi.ds de

Copol yror & ot %5@%%1 81 A‘Q eI 95 Ren M
d' 6t hyl bne a ‘f "ﬂ'ﬁ%tw B, BRSNS & s | a plage d' environ 0, 890
& envi ron g0 t t

s' dl \é{/ant ] 'a'gé%‘ug &meﬁik{egggﬁéed‘gg K"o%gclrﬁ?q(%s)éa%f’ Wy-@'é'n ar%t's'"cwéxpals
conposition en une uant|t6 d' environ 10 a environ 40 % en poids sur la
base du pQp dis@eind, Ao tion. 16 2. Conposition suivant |a revendication

1, dansgel aqueld)q ﬁomggagﬁah,gﬁs), whiSes hfient en une quantit4 d' environ 75
a environ 85 % ﬂ)ﬂnH%ﬁlEl&&mQén %@Pﬁ%ﬂﬁlaﬂim;{ym nftWenigétéhs @nbm QOISR PitPLB 4 BiSs
d' environ 15 a Kohlenstotfatomen und Wasserstoff, worin das a-Olefin in einer Menge von etwa 0,01 bis etwa
0,06 Mol Olefin pro Mol Propylen anwesend ist, und der Wasserstoff in einer Menge von etwa
0,001 bis etwa 0,45 Mol Wasserstoff pro Mol des kombinierten Propylens und a-Olefins anwe-
85 send ist, mit einem Katalysator, der umfaBt: (i) einen Katalysator-Vorldufer, der Titan, Magnesium,
Chior und sinen Elektronendonator enth&lit, (i) einen Hydrocarbylaluminium-Cokatalysatorund (i)
oin Selektivitdts-Steuerungsmittel, das sich von dem Elektronendonator unterscheidet, und zwar
unter Polymerisationsbedingungen und Leiten des Produkts in einen zweiten Reaktor und
N () Zugabe zu dem zweiten Reaktor unter Polymerisationsbedingungen
40 (A) einer ausreichenden Menge an Ethylen und Propyien, um ein Ethylen/Propylen-Copolymer
in einer Menge von etwa 20 bis etwa 45 Gew.-%, bezogen auf das Gewicht des Produkts,
herzustellen, wobei das genannte Ethylen und Propylen in einem Verhélinis von etwa 10 bis
etwa 100. Mol Ethylen pro Moi Propylen zugefiihrt werden; und
(B) von Wasserstoff in einem Molverhiltnis von etwa 0,1 bis etwa 1,0 Mol Wasserstoff pro Mol
45 des kombinierten Ethylens und Propylens,
wobei die Bedingungen derart sind, daB eine Polypropylenmatrix gebildet wird, die ein darin
dispergiertes Ethylen/Propylen-Copolymer enthdlf, wobei die genannte Kombination zwei Schmeiz-
Peaks aufweist, und zwar einen ersten, der Matrix zugeh&rigen Peak im Bersich von etwa 150¢ C
bis etwa 165* C, und einen zweiten, dem Copolymer zugehdrigen Peak im Bereich von etwa 123°
§0 C bis etwa 132°* C mit wenigstens etwa 2,2 Kalorien pro Gramm endothermer Schmelzwirme,
wobei die Komponente (a) in der Mischung in einer Menge von etwa 60 bis etwa 90 Gew.-%,
bezogen auf das Gewicht der Mischung, anwesend ist; und
(b) ein Ethylen/1-Buten-Copolymer, das etwa 80 bis etwa 90 Gew.-% Ethylen enthdlt und eine
Dichte im Bereich von etwa 0,800 bis etwa 0,910 Gramm pro cm? und ein Mw/Mn-Verh3ltnis von bis
85 zu etwa 4 aufweist, wobei die Komponente (b) in der Mischung in einer Menge von 10 bis etwa 40
Gew.-%, bezogen auf das Gewicht der Mischung, anwesend ist.
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environ 25 %en poids. 20 3. Conposition suivant |une au noins des

revendi cations 1 ot 2, dans laquello |e pol ypropyl bne isotactique est un
honopol ynbre de propyl bne ou un EB4ES8B1de propyl bne et

pl usi ours al pha ol fi nes ayant 2 ou 4 a 8 atones de car bonel "mmmluumluul
definie dans |'une au noins des revendications 1 & 3, dans lagteltefes
second pF‘t‘,"ead'ﬁ?'beS poi nt de fusion dans la plage d environ 125- C a

environ i % tl r’g) |t|on sul vant une au m)l ns des revend| cations 1
(r%DIArnsdéelzw rggg sf P%cﬂ"%’ é:% oh Ipr l%%l’ﬁ une %Fasghdas 19ke g o?'m%n d' au

_ % iC: I v l une
auagins des cil‘ aarfﬁ{,%l .ﬁlgﬂ-ﬁ’%ﬂéi
sur une ou pféss?%ns.ma%éfcsaﬁ mﬁé fh%%néwe idof d b mBh Geiont &%

et/ ou des dl gl QfdniAfeS attribuable@iTR6blynieNe Sor bc@ér@( @Qrﬁ erﬁrgér@sa EoHpEsitidR 8n une
revendi cat i Ofgantks @ofviror 0 SenbiRH 06 b & poRls S8 BXRSSA dd ke f3inp&Mtibn 244 NI NS
enviTen 80 %bpin ReHomed’ siriylRidPBReNe t&antcamm%ota SHIirdA/d0l 1 6 OB F6YIRAD) NS

P una des rexRRdinG aidsstVbluiqie éomisiisd) Bans 3] plegel Perivifon WCBIP @eatiion 09} 0 gratiime pa@SSE
vol um que cocgtim&@® dibe s ef dyaft|udgeppdrt PN Sélevant FRQu'R eVirun B,08 cOmibéht () @mne par
centinbtre cpigent deds laompissitiposn iriecydarditéf d'anvieon d@ ASsnditon 40 % 8n paidscsutiabase du
revendi cat i opadskeda @mpasttios. | aquel l e | e rapport M/ Mh no d6passe pas environ
4. 1018 Conposition conprenant: (a) le produit d' un procede qui conprend | es
6t apes c3n$propesition suwnt la lrevendlcat\w]_lmR1 » dafsalpquellecia toormposant (P reshirEsenteerounediyantits
propyl bne élenviran AHp 19avirom85 %l 9pHngids ekl icorapasgnd (h) est prigent egui® quatifedieniicondirbone,
et de |’ hyGF‘@J’Q‘é?ﬁa%ef‘Pﬁlﬁﬁaha ol df i ne 6t ant pr~sents dans un rapport d' environ
0,01 a enV|ron 0, 06 nDIe d' al pha- oIeflne | e de propyl ene e

| "\ay'dPog® n&ompogfipn sp 't'"°d §’°’Eﬁ”1 d 8'P"(' EP"é n‘v et S'ndﬁ‘ geAuslle le, WWV'E!*%
mol e d' hydr‘%ﬁﬂ@% g’?‘ﬁ ol U SORRIYBRiR_de Qrdpyienneet dine pyplusiufs oy ec
un cat al ys

ur de catal yseur, qU| contient du

50 chhbAG .H.e ﬁé stm,. .9 %hrLéa Pliing "y Sl B1o5ER B nL)
un cogat 81 ySate (e, %ﬁ%ﬁy T defigant
| a sdlectivit qui est tren onneur d 6Iectrons dans des

condi ti ogs c%pdéﬂbry HWahtsla&de% mé&lhs &str&%ﬂ&éa‘t”i&ﬁﬁ ha, B&r@qwubneqa%&o\-l&‘ REF Grd
reacteur; Bidofptidnldb)chdlou® HOHEISH d"@imeiRCANIN BRAGrIe8 Hir grimids des condi fons de
pol ymdr i sation 55 (A) une quantit6 suf fgl sante d' 6t hyl bne et de
propybdong omposlioroasfinié GaridN'uke0furhoinsies rédéraichiidns N 8/5PdAY JahkNe 1oQ0mpidsart ) lodt
d' envi ron Béséaurainy bi plisietirs RtradraipASoiciMmesayant|3d 12akmes! te OIS ot dey dckfinés,
M 4t hyl bne et | e propylene etant. introduits dans un rapport d onviron 10 a
envi r on A0Compisitien défibib ighsbamempiasi'und de® kewerdieatjono |p\2l §)rdans laguslidalié composant (b)
contient au moins environ 80 % en poids d'éthyléne.
86 .
8. Composition définie dans au moins I'une des revendications 1 & 7, dans laquelle le composant (b) a
une masse volumique comprise dans la plage d'environ 0,890 & environ 0,910 gramme par centimétre
cube.

40 9. Composition définie dans au moins l'une des revendications 1 A 8, dans Iaquelle le rapport Mp/Mn ne
dépasse pas environ 4.

10. Composition comprenant :
(a) le produit d'un procédé qui comprend les étapes consistant :
45 () & faire entrer du propyldne ou du propyléne et au moins une alpha-oléﬂne ayant2o0u 438
atomes de carhone, et de 'hydrogéne, I'alpha-oléfine étant présents dans un rapport d'environ
0,01 & environ 0,08 mole d'alpha-oléfine par mole de propyléne et I'hydrogéne étant présent dans
un rapport d'environ 0,001 & environ 0,45 mole d'hydrogéne par mole de propyléne plus alpha-
oléfine, en contact avec un catalyseur comprenant (i) un précurseur de catalyseur, qui contient du
80 titane, du magnésium, du chiore et un donneur d'électrons, (i) un cocatalyseur du type
hydrocarbylaluminium et (i) un agent influengant la sélectivité, qui est différent du donneur
d'électrons, dans des conditions de polymérisation, et & transférer le produit dans un second
réacteur ; puis
(I)) & ajouter au second réacteur, dans des conditions de polymérisation
55 (A) une quantité suffisante d'éthyléne et de propyléne pour produire un copolymére éthylé-
ne/propyléne en quantité d’environ 20 A environ 45 % en poids sur la base du poids du
produit, I'éthyléne et le propyléne étant introduits dans un rapport d'environ 10 & environ 100
moles d'éthyléne pour 1 mole de propyléne ; et
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(B) de i'hydrogbne dans un rapport nolaire d' environ O, nol e
d’ hydrogbne pour 1 nole d' 6thyl bne plus propyl bne, Iesmumﬂmrmmmtm"l
telles qu'il soit fornbe une rratnEiéOd&Opiﬂ@propyl bne cdnt énaht " 1% 4tat

di spers6 un copolynbre dthyllnelpropylbne cette conbi nai son prdsentant
deux pics de fusiaon, e d enV|ron 150eC
a environ 1650C, @9?5 gp "%dﬂ‘sl“&’ ‘E"r'f“?fﬂgdéf“’"ﬁ?lo'é@c?ﬂﬂﬁ" P molpfHydrogp "BPAYe
d' environ 123QC h

P Py f
G au'mins enifs ﬂ,;g;;z e ?wé‘ § :%i ”edﬁm Jii '%eiﬁag ; ;j%ﬁv' :jzﬁgn
composapt (@) lare,r% eg.u i ecgme
tIO

60 & envi ron 2 vr dg
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(b) un copoly ‘Fggn gﬂ?&

poi ds d' 4t hyl RBGposh¥BA vkl aﬁﬁ@%@n\h’r 6" UAroh QG135 len %ofﬁ@@ %aé% &gﬁolds de la

d' environ O, B%m&s@aylgton , 910 granme par centinbtre cub e ; et ayant un

rappor to Mo/ M (5) @l @parher ufﬁﬂeheﬁ -HRBHS Cohibndnt ehirof® BORCSHARh dob% datfaiis dRBEHpRAd)t

dans | a conposdyint Qi Misss REurBi domblisettanslid plag @'6hvire 0,860 P BvrorCEID gPdinnitOpa'S

sur | a base dusiiiridfés cib® ;| ed agamtTrD Babportomp/Mi S'6B8Gan usqt® ehbiroh04, 4bcdniposait (bpétant
présent dans la composition en une quantité de 10 & environ 40 pour cent en poids sur la base du
poids de la composition.
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