
EP 0 490 353 B1 Description This invention relates to a blend of polymers
having exceptionally high impact strength. Polypropylene homopolymers have
been commercially produced since the early 1960s and have found 5  wide
application in molded articles, especially where a higher degree of heat
resistance is required than is achievable by high density polyethylene
compositions. Polypropylene homopolymers, however, suffer one significant
drawback in that they are brittle at temperatures below approximately 10
[err] To overcome this problem, elastomeric components are typically
blended or polymerised in situ, in a separate reactor, with the
polypropylene homopolymer (or a propylene copolymer) to form what is
referred to as an "impact 10  polypropylene copolymer". In the in situ
polymerization, this amounts to having an ethylene/propylene copolymer
incorporated into a matrix of propylene homopolymer or copolymer. These
impact polypropylene copolymers exhibit improved levels of low temperature
impact strength. By choosing the correct com- positional parameters,
formulations with high impact strengths at low temperatures, having minimal
loss in other properties, such as stiffness, can be achieved. Nevertheless,
these formulations exhibit one very 15 undesirable property known in the
art as "stress whitening". This phenomena occurs when an impact
polypropylene copolymer is impacted or stressed, and results in a whitened
area distinctly noticeable in a molded article. Obviously, these marks are
not acceptable in consumer items such as housewares, automobile interiors,
and appliances. Because of the stress whitening problem, a technology has
been developed to overcome the difficulty, and improvements have been
achieved. These improvements, 20  however, are realized at some sacrifice
in impact strength and/or stiffness, or require the use of costly multiple
(more than two) reactor systems. For example, excellent stress whitening
resistance can be accomplished in a three reactor process using various
combinations of ethylene and propylene, but the third reactor increases
production costs to prohibitive levels. 25     Excellent stress whitening
resistance is considered to be measurably below 2,54 mm (0.1 inch) when an
injection molded disc is impacted at 11.5 cm-kg (ten inch-pounds), and the
resulting white mark is measured after 24 hours of aging. US-A-4,882,380
teaches a process, which also results in a product having excellent stress
whitening resistance and, in addition, higher stiffness. The low
temperature impact strength, while satisfactory, 30 particularly with
regard to Gardner impact strength (the falling weight test - ASTM D-3029,
Condition G), is somewhat deficient, however, insofar as "notch
sensitivity" or Izod impact strength (also referred to as "notched Izod),
as measured by ASTM D-256, is concerned. In certain applications such as
molded articles having sharp corners or notched or textured surfaces, it is
desirable, however, to provide an even higher Izod impact strength even if
some stiffness is sacrificed. 35     An object of this invention,
therefore, is to provide a composition having improved low temperature Izod
impact strength while maintaining the high level of stress whitening
resistance previously attained as well as 



satisfactory Gardner impact strength and stiffness. Other objects and
advantages will become apparent hereinafter. According to the present
invention, the above object is met by a blend comprising: 40   (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 [err] having at least about 2.2
calories per gram melting endotherm, attributable 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 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. so
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 55    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 titanium, magnesium,
chlorine, and an electron donor; (ii) a hydrocar- bylaluminum cocatalyst;
and (iii) a selectivity control agent, which is different from the electron
donor, in 2    EP 0 490 353 B1 a first reactor in such a manner that a
mixture of a homopolymer of propylene or a copolymer of propylene and
alpha-olefin together with active catalyst is produced; ( ii) passing the
mixture from step (a) into a second reactor; and (iii) adding to the second
reactor 5       (A) a sufficient amount of ethylene and propylene to
provide ethylene/propylene copolymer in an amount of about 20 percent to
about 45 percent by weight, based on the weight of the product, said
ethylene and propylene being introduced in a ratio of about 10 to about 100
moles of ethylene per mole of propylene; and (B) hydrogen in a mole ratio
of about 0.1 to about 1.0 mole of hydrogen per mole of combined 



10      ethylene and propylene; and (iv) effecting the copolymerization of
ethylene and propylene in the second reactor in such a manner that the
product is produced. As in this process, the polypropylene prepared in the
first reactor, i.e., the isotactic polypropylene, can be either a
homopolymer or a copolymer of propylene and one or more alpha-olefins
having 2 or 4 to 8 15 carbon atoms. It is noted that the term "copolymer"
means a polymer based on two or more comonomers. The product made in the
first reactor (see step (i)) is an isotactic polypropylene homopolymer or
copolymer having a melting point in the range of about [err] and preferably
in the range of about [err] The product made in the second reactor
(component (a)) is a combination of the isotactic polypropylene 20 from the
first reactor, which is referred to as a matrix, and an ethylene/propylene
copolymer prepared in the second reactor and dispersed throughout the
matrix (referred to as a dispersed phase). The combination has dual melting
peaks, one peak in the range of about [err] attributable to the matrix, and
one peak in the range of about [err] to about 132 C, preferably about [err]
to about [err] having at least about 2.2 calories per gram melting
endotherm, and preferably at least about 3 calories per 25 gram melting
endotherm. The melting endotherm represents the energy required to melt the
eth- ylene/propylene copolymer crystalline fraction, and is symbolized by
the expression AH. Component (b) is a very low density polyethylene, which
can be referred to as VLDPE. The ethylene/1- butene copolymer can include
additional comonomers such as alpha-olefins having 3 to 12 carbon atoms or
dienes. The dienes can be conjugated or non-conjugated dienes containing 5
to 25 carbon atoms such as 30  1,4-pentadiene, 1,4-hexadiene,
1,5-hexadiene, dicyclopentadiene, 4-vinyl cyclohexene, 1-vinyl-1-cyclopen-
tene, and the alkylbicyclononadienes, indenes, and norbornenes. Ethylidene
norbornene is an example of the latter. The non-conjugated dienes are
preferred. The ethylene/1-butene copolymers can be produced by conventional
techniques using, for example, a titanium or a vanadium based catalyst
system. 35     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 triisobutylaluminum. The catalyst system and
the preparation of the copolymer are described in US-A- 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 lower 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 55 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. 3    EP 0 490 353 B1 In the blend, component (a), i.e., the
impact polypropylene copolymer, can be present in an amount of about 60 to
about 90 percent by weight based on the weight of the blend, i.e.,
components (a) and (b) combined, and is preferably present in an amount of
about 75 to about 85 percent by weight. Component (b), i.e., the VLDPE, can
be present in an amount of about 10 to about 40 percent by weight based on
the 5  weight of the blend, and is preferably present in an amount of about
15 to about 25 percent by weight. The optimum concentration is about 80
percent by weight of component (a) and about 20 percent by weight of
component (b). Various conventional additives can be added in conventional
amounts to the blend. Typical additives are antioxidants, ultraviolet
absorbers, antistatic agents, pigments, slip agents, fire retardants,
stabilizers, 10 cross-linking agents, halogen scavengers, smoke inhibitors,
cross-linking boosters, processing aids, lubric- ants, plasticizers,
viscosity control agents, fillers, and nucleating agents. The invention is
illustrated by the following examples. Examples 1 to 32 15 Component (a),
the impact polypropylene copolymer, is prepared in accordance with the
process described above and in US-A-4,882,380. The process conditions and
the physical properties of the product of the second reactor, i.e., the
impact polypropylene copolymer, are set forth in Table I. 20 25 



30 35 40 45 50 55 4    EP 0 490 353 B1 Various blends and their physical
properties are set forth in Table II. [err] 40    EP 0 490 353 B1 [err]
EP 0 490 353 B1 [err]    EP0490353B1 Notes to Tables: 1.   Melt Flow is
given in grams per 10 5   minutes or decigrams per minute.  It is
determined under ASTM D-1238, at [err] with a 2.16 kilogram load. 



2.   Secant Flexural Modulus is given in kPa x [err] 10  (pounds per square
inch [err]. and is determined under ASTM D-790, Method A[0.127 mm (0.05
inch) per minute draw rate; Modulus measured at 1% strain ] 3.   Notched
Izod can also be referred to as Notched Izod Impact Strength. It is
determined under ASTM D-256 and is given in cm-kg per cm (foot pounds per
inch). 20            4.   Gardner Impact Strength is given in cm-kg
(inch-pounds) and is determined under ASTM D-3029, Condition G, at minus
[err] 25            5.   Stress Whitening Resistance is given in mm
(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). A5TM
D-3029, Condition G, is followed with the sample support ring removed. 6.
Tensile Yield Strength is determined 35   under ASTM D-638 at a draw rate
of 5.1 cm (2 inches) per minute. The result is given in  MPa (pounds per
square. inch). 7.   Tensile Yield Elongation is determined 40 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 46 under ASTM D-1515 and
is given in degrees Centigrade. 50 55    EP 0 490 353 B1 9.   Rockwell
Hardness is determined under ASTM D-785, R Scale. 5              10.
Specular Gloss is determined under 



ASTM D-523 at a [err] angle using an injection molded specimen, and is
given in percent. 10              11.  Copolymer Fraction is the weight
percent of copolymer produced in the second reactor based on the weight of
the matrix plus copolymer. It is measured by infrared spectrophotometric 15
determination. 12. DSC m.p., i.e. DSC melting point, is given for FE
(polyethylene) and PP (polypropylene) 20     in degrees Centigrade.  It is
determined under ASTM D-3417 and ASTM D-3418. PE is the endotherm peak
associated with the melting of polyethylene 25     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 30 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 a melt index of 1.3; a density of 0.884 gram per cubic centimeter; a
weight 45 percent of ethylene of 80; and an Mw/Mn of 3 to 4. 14. Melt Index
is determined under ASTM D-1238 at [err] under a 2.16 kilogram load. 50 55
10   



EP 0 490 353 B1 15. Mw/Mn is discussed above. It is determined by size
exclusion chromatography. 16.  The composition in examples 12 to 32 is
given in percent by weight based on the weight of the recited components.
10                        17.  Isotactic Polypropylene is a homopolymer of
propylene having a melt flow of 15 and an isotacticity of 96 percent. 15
18.  In Situ Copolymer is a commercial impact polypropylene copolymer
prepared in two reactors. 19.  Impact Polypropylene Copolymer is prepared
in accordance with Examples 1 to 11. 20. In examples 15 to 18 and 27 to 30,
each blend is a mixture of dry pellets, which is 25           injection
molded. 21. In examples 19 to 26, the components are melt blended prior to
injection molding. It is 30          noted that better properties are
obtained if the components are melt blended. 22. It is also noted that the
highest Notched Izod is obtained with the 80/20 blend. 35 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 [err] to about [err]
attributable to the matrix, and a second peak in the range of about 123 * C
to about 132 [err] 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 



so        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.    15. Mw/Mn is discussed
above. It is determined by size exclusion chromatography. 16.  The
composition in examples 12 to 32 is given in percent by weight based on the
weight of the recited components. 10                       17.  Isotactic
Polypropylene is a homopolymer of propylene having a melt flow of 15 and an
isotacticity of 96 percent. 18.      In Situ Copolymer is a commercial
impact polypropylene copolymer prepared in two reactors. 19.  Impact
Polypropylene Copolymer is prepared in accordance with Examples 1 to 11.
20. In examples 15 to 18 and 27 to 30, each blend is a mixture of dry
pellets, which is 25          injection molded. 21.  In examples 19 to 26,
the components are melt blended prior to injection molding. It is 30
noted that better properties are obtained if the components are melt
blended. 22. It is also noted that the highest Notched Izod is obtained
with the 80/20 blend. 35 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 [err] to about 



165 [err] C, attributable to the matrix, and a second peak in the range of
about  to about [err] 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 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. 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. 11    EP 0 490 353 B1 4. The blend defined in at least one of
the claims 1 to 3 wherein the second peak has a melting point in the range
of about 125 [err] to about 130 [err] 6. The blend defined in at least one
of the claims 1 to 4 wherein the second peak has a melting 5     endotherm
of at least about 3 calories per gram. 6. The blend defined in at least one
of the claims 1 to 5 wherein component (b) is based on one or more
additional alpha-olefins having 3 to 12 carbon atoms and/or diolefins 10 7.
The blend defined in at least one of the claims 1 to 6 wherein component
(b) contains at least about 80 percent by weight ethylene. 8 The blend
defined in at least one of the claims 1 to 7 wherein component (b) has a
density in the range of about 0.890 to about 0.910 gram per cubic
centimeter. 15 9. The blend defined in at least one of the claims 1 to 8
wherein the Mw/Mn ratio is no greater than about 4. 10. A blend comprising:
20       (a) the product of a process comprising: (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 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 25         comprising (i) a catalyst
precursor, which includes titanium, magnesium, chlorine, and an electron
donor, (ii) a hydrocarbylaluminum cocatalyst; and (iii) a selectivity
control agent, which is different from the electron donor, under
polymerization conditions, and passing the product into a second reactor;
and (II) adding to the second reactor, under polymerization conditions, 30
(A) a sufficient amount of ethylene and propylene to provide
ethylene/propylene copolymer in an amount of about 20 percent to about 45
percent by weight, based on the weight of the product, said ethylene and
propylene being introduced in a ratio of about 10 to about 100 moles of
ethylene per mole of propylene; and (B) hydrogen in a mole ratio of about
0.1 to about 1.0 mole of hydrogen per mole of combined 35
ethylene and propylene, 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 [err] attributable to the matrix, and a
second peak in the range of about 123 C to about [err] 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.
PatentansprUche 1. Mischung, welche umfaft: 50       (a) eine isotaktische
Polypropylen-Matrix, die eine dispergierte Phase eines Ethylen/Propylen-
Copolymers enthalt, wobel die genannte Kombination zwei Schmelz-Peaks
aufweist, einen ersten, der Matrix zugehdrigen Peak im Bereich von etwa
1650 C bis etwa 165a C und einen zweiten, dem copolymer zugehdrigen Peak im
Bereich von etwa 123' C bis etwa 132' C mit wenigstens etwa 2,2 Kalorien
pro Gramm endothermer Schmelzwdrme, wobei die Komponente (a) in der
Mischung in 55       elner Menge von etwa 80 bis etwa 90 Gew.-%, bezogen
auf das Gewicht der Mischung, anwesend let; und (b) ein
Ethylen/1-Buten-Copolymer, das etwa 80 bis etwa 90 Gew.-% Ethylen enthAlt
und sine Dichte im Bereich von etwa 0,890 bis etwa 0,910 Gramm pro cm3 und
ein VerhAltnis von Mw/Mn 12   



von bis zu etwa 8 aufweist, wobei die Komponente (b) in der Mischung in
einer Menge von etwa 10 bis etwa 40 Gew.-%, bezogen auf das Gewicht der
Mischung, anwesend ist. 2. Mischung nach Anspruch 1, worin die Komponente
(a) in einer Menge von etwa 75 bis etwa 85 Gew.-% 5      und die Komponente
(b) in einer Menge von etwa 15 bis etwa 25 Gew.-% anwesend sind. 3.
Mischung nach wenigstens elnem der AnsprUche 1 - 2, worin das isotaktische
Polypropylen ein Homopolymer aus Propylen oder ein Copolymer aus Propylen
und einem oder mehreren a-Olefinen mit 2 oder 4 bis 8 Kohlenstoffatomen
ist. 10 4. Mischung nach wenigstens einem der Ansprlche 1 bis 3, worin der
zweite Peak elnen Schmelzpunkt im Bereich von etwa 125 * C bis etwa 1300 C
hat. 5. Mischung nach wenigstens einem der AnsprUche 1 bis 4, worin der
zweite Peak eine endotherme I5     SchmeIzwsrme von wenigstens etwa 3
Kalorien pro Gramm hat. 6. Mischung nach wenigstens einem der AnsprUche 1
bis 5, worin die Komponente (b) auf einem oder mehreren zusitzlichen
a-Olefinen mit 3 bis 12 Kohlenstoffatomen und/oder Diolefinen basiert. 20
7. Mischung nach wenigstens einem der AnsprUche 1 bis 6, worin die
Komponente (b) wenigstens etwa 80 Gew.-% Ethylen enthAlt. 8. Mischung nach
wenigstens einem der AnsprOche 1 bis 7, worin die Komponente (b) eine
Dichte im Bereich von etwa 0,890 bis etwa 0,910 Gramm pro cm3 aufweist. 25
9. Mischung nach wenigstens einem der Ansprlche 1 bis 8, worin das
Mw/Mn-VerhAItnis nicht mehr als etwa 4 betragt. 10. Mischung, welche
umfaBt: 30       (a) das Produkt eines Verfahrens, welches umfaSt: (I)
Inkontaktbringen von Propylen odor Propylen mit wenigstens einem a-Olefin
mit 2 oder 4 bis 8 Kohlenstoffatomen und Wasserstoff, worin das a-O1efin 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-
35          send ist, mit einem Katalysator, der umfaft: (i) einen
Katalysator-Vorlufer, der Titan, Magnesium, Chlor und einen
Elektronendonator enthalt, (ii) einen Hydrocarbylaluminium-Cokatalysatorund
(iii) ein Selektivitits-Steuerungsmittel, das sich von dem
Elektronendonator unterscheidet, und zwar unter Polymerisationsbedingungen
und Leiten des Produkts in einen zweiten Reaktor und (11) Zugabe zu dem
zweiten Reaktor unter Polymerisationsbedingungen 40            (A) einer
ausreichenden Menge an Ethylen und Propylen, 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 Verhaltnis von etwa 10 bis 



etwa 100 Mol Ethylen pro Mol Propylen zugefahrt werden; und (B) von
Wasserstoff in einem Molverhaltnis von etwa 0,1 bis etwa 1,0 Mol
Wasserstoff pro Mol 46            des kombinierten Ethylens und Propylens,
wobei die Bedingungen derart sind, daB eine Polypropylenmatrix gebildet
wird, die ein darin dispergiertes Ethylen/Propylen-Copolymer enthalt, wobei
die genannte Kombination zwei Schmelz- Peaks autweist, und zwar einen
ersten, der Matrix zugehorigen Peak im Bereich von etwa 150I* C bis etwa
165 * C, und einen zweiten, dem Copolymer zugehdrigen Peak im Bereich von
etwa 123 50       C bis etwa 132 * C mit wenigstens etwa 2,2 Kalorien pro
Gramm endothermer SchmelzwArme, 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 enthalt und eine Dichte im Bereich von etwa
0,890 bis etwa 0,910 Gramm pro cm3 und ein Mw/Mn-Verhaltnis von bis 55
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. 13    EP 0490 353 B1                      |j1 ||||||| ||||| ||||| ||
||I| *C  L  M   S* Revendloatlons 1. Composition comprenant: (a) une
matrice de polypropylbne isotactique contenant une phase dispers~e de
copolymbre 5        6thylane/propylane, cette combinaison ayant deux pics
de fusion, un premier pic dans la plage d'environ 150 * C a environ 185 C,
attribuable & la matrice, et un second pic dans la plage d'environ 1230 C &
environ 132C ayant une absorption de chaleur de fusion d'au moins environ
2,2 calories par gramme, attribuable au copolymbre, la composant (a) etant
prdsent dans la composition en une quantitM d'environ 60 a environ 90 % en
poids sur la base du poids de la composition ; et 10       (b) un
copolymbre 6thylbne/1-butbne contenant environ 80 A environ 90 % en poids
d'6thylbne ayant une masse volumique comprise dans la plage d'environ 0,890
& environ 0,910 gramme par centimetre cube ; et ayant un rapport Mp/Mn
s'dlevant jusqu'a environ 8, le composant (b) 6tant pr~sent dans la
composition en une quantit6 d'environ 10 a environ 40 % en poids sur la
base du poids de la composition. 16 2. Composition suivant la revendication
1, dans laquelle le composant (a) est prdsent en une quantit4 d'environ 75
a environ 85 % en polds et le composant (b) est present en une quantit6
d'environ 15 a 



environ 25 % en poids. 20  3. Composition suivant lune au moins des
revendications 1 ot 2, dans laquello le polypropylbne isotactique est un
homopolymbre de propylbne ou un copolymbre de propylbne et d'une ou
plusiours alpha-olfines ayant 2 ou 4 a 8 atomes de carbone. 4. Composition
definie dans I'une au moins des revendications 1 & 3, dans laquelle le
second pic a un 25     point de fusion dans la plage d'environ 125- C a
environ 1300 C. 5. Composition sulvant I une au moins des revendications 1
& 4, dans laquelle le second pic a une absorption de chaleur de fusion d'au
moins environ 3 calories par gramme. 3o  6. Composition d6finie dans l'une
au moins des revendications 1 a 5, dans laquelle le composant (b) est bas6
sur une ou plusieurs autres alpha-ol6fines ayant 3 a 12 atomes de carbone
et/ou des dloldfines. 7. Composition d~finie dans au moins Pune des
revendications 1 a 6, dans laquelle le composant (b) contient au moins
environ 80 % en poids d'4thylbne. 35 8. Composition d4finie dans au moins
P'una des revendications 1 a 7, dans laquelle le composant (b) a une masse
volumique comprise dans la plage d'environ 0,890 a environ 0,910 gramme par
centimbtre cube. 40  9. Composition d~finie dans au moins 'une des
revendications 1 a 8, dans laquelle le rapport Mp/Mn no d6passe pas environ
4. 10. Composition comprenant: (a) le produit d'un procede qui comprend les
6tapes consistant: 45         (1) a faire entrer du propylene ou du
propylbne et au moins une alpha-olefine ayant 2 ou 4 & 8 atomes de carbone,
et de l'hydrogene, I'alpha-oldfine 6tant pr~sents dans un rapport d'environ
0,01 a environ 0,06 mole d'alpha-olefine par mole de propylene et
I'hydrogene etant pr6sent dans un rapport d'environ 0,001 a environ 0,45
mole d'hydrogbne par mole de propylbne plus alpha- olefine, en contact avec
un catalyseur comprenant (i) un pr~curseur de catalyseur, qui contient du
50         titane, du magnesium, du chlore et un donneur d'6lectrons, (ii)
un cocatalyseur du type hydrocarbylaluminium et (iii) un agent influengant
la sdlectivit6, qui est difftrent du donneur d'6lectrons, dans des
conditions de polymbrisation, ot & transfdrer le produit dans un second
reacteur; puls (11) & ajouter au second r6acteur, dans des conditions de
polymdrisation 55           (A) une quantit6 suffisante d'6thylbne et de
propylbne pour produire un copolymbre 6thylb- no/propylbne en quantit4
d'environ 20 a environ 45 % en poids sur la base du poids du produit,
M'4thylbne et le propylene etant introduits dans un rapport d'onviron 10 a
environ 100 moles d'6thylbne pour 1 mole de propylbne ; et 14  



(B) de i'hydrogbne dans un rapport molaire d'environ 0,1 a environ 1,0 mole
d'hydrogbne pour 1 mole d'6thylbne plus propylbne, les conditions etant
telles qu'il soit formbe une matrice de polypropylbne contenant a l'4tat
dispers6 un copolymbre dthylinelpropylbne, cette combinaison prdsentant
deux pics de fusion, un premier 5        piC dans la plage d'environ 150eC
a environ 1650C, attribuable & la matrice, et un second pic dans la plage
d'environ 1230C h environ 1320 C ayant une absorption de chaleur de fusion
d'au moins environ 2,2 calories par gramme, attribuable au copolymbre, le
composant (a) dtant pr6sent dans la composition en une quantit6 d'environ
60 & environ 90 % en poids sur la base du poids de la composition: et 70
(b) un copolymbre dthylbne/1-butane contenant environ 80 a environ 90 % en
poids d'4thylbne, ayant une masse volumique comprise dans la plage
d'environ 0,890 & environ 0,910 gramme par centimbtre cube ; et ayant un
rapport Mp/Mn s'elevant jusqu'a environ 4, le composant (b) 6tant present
dans la composition en une quantit6 de 10 a environ 40 pour cent en poids
sur la base du poids de la composition. 1S 20 25 30 35 40 45 50 55 15    


