
EP 0 363 981 B1 Description The present invention relates to a
polypropylene resin composition having an excellent heat seal strength, low
temperature impact resistance and transparency, when used, for example, as
a film. 5     Polypropylene resins have excellent rigidity and heat
resistance, but have the drawback of a low impact strength, particularly a
low impact resistance at low  temperatures. To eliminate this drawback, it
is well known in the art that a rubber component comprising an ethylenic
random copolymer such as ethylene- propylene random copolymer or
ethylene-butene random copolymer can be mixed with a polypropylene resin.
10    In the above-mentioned polypropylene resin of the prior art, however,
since the size of the dispersed particles of the rubber component such as
ethylene-propylene random copolymer or ethylene-butene random copolymer is
large, the heat seal strength cannot be enhanced, i.e. it is generally
difficult to obtain a composition having a good balance between the heat
seal strength and the low temperature impact resistance, and the
transparency is poor. For example, a heat-sealable polypropylene film
comprising a low- 15  crystallinity a-olefin copolymer is known from EP-A-
144 642. Accordingly, the present invention seeks to  eliminate the
above-mentioned disadvantages of the prior art and to provide a
polypropylene resin composition having an improved heat seal strength and
having an excellent low temperature impact resistance and transparency, by
reducing the size of the dispersed particles of the rubber component in the
resin composition. 20    In accordance with the present invention, there is
provided a propylene resin composition comprising: (A) 50% to 99% by weight
of a polypropylene resin, and (B) 1% to 50% by weight of a rubber
component, the rubber component (B) comprising a random copolymer
composition containing: (i) an ethylene random copolymer selected from the
group consisting of random copolymers of 26      ethylene with  an a-olefin
having 3 to 20 carbon atoms having an ethylene content of 60 to 95 mol%, a
crystallinity of 40% or less and an [err] of 0.1 to 50 g/10 min. and (ii) a
propylenic random copolymer selected from the group consisting of random
copolymers of propylene with an a-olefin having 2 to 20 carbon atoms except
for propylene having a propylene content of 60 to 95 mol% and a [err] of
0.1 to 50g/lO min., 30     at a weight ratio of (i)(ii) of from 95:5 to
20:80. The polypropylene resins usable as the component (A) in the present
invention include homopolymers of propylene, or random or block copolymers
of propylene with other a-olefins having 2 and 4 to 20 carbon atoms, such
as ethylene or  1-butene, generally containing 90 mol% or more of propylene
units and having an insoluble matter in boiling n-heptane of 90% or more,
preferably 93% or more. 35     The polypropylene resin (A) can  be
typically prepared by using a catalyst formed from a solid titanium
catalyst component and an organometallic compound component,  or a catalyst
formed from both of these components and an electron donor. Examples of the
solid titanium catalyst components are titanium trichloride or titanium
tetrachloride compositions prepared by various methods, or carried titanium
catalyst components comprising magne- 40  sium, a halogen, an electron
donor, preferably an. aromatic carboxylic acid or an alkyl-containing ether
and titanium as the essential components, preferably having a specific
surface area of 100 m2/g or more. Particularly, those components prepared
by using the latter carried catalyst components are preferable. As the
organometallic compound component, organic aluminum compounds are
preferably used. Examples of such compounds are trialkylaluminum,
dialkylaluminum halide, alkylaluminum sesquihalide and 45  alkylaluminum
dihalide. The preferable organic aluminum compounds depend upon the kind of
titanium catalyst component. Preferable examples of  the electron donors
are organic compounds containing, for example, nitrogen, sulfur, oxygen,
silicon, and boron, such as esters or ethers. The preparations of the
above-mentioned polypropylenes by  using  carried catalyst components are
disclosed, for example, in Japanese Unexamined Patent Publication (Kokai)
Nos. 50-108385, 50-126590, 51- 50  20297, 51-28189, and 52-151691. 



The ethylenic random copolymer (i) constituting the rubber component of the
component (B) include random copolymers composed mainly of ethylene with
other a-olefins having 3 to 20 carbon atoms. The ethylene-a-olefin
copolymer usable in the present invention may have an ethylene content of
60 to 95 mol%, preferably 70 to 90 mol%, a [err] (melt index according to
ASTM D 1238, 65T, [err]) of 0.1 to 55  50 g/min., preferably 0.1 to 20
g/min., a crystallinity of 40% or less, preferably 20% or less, with
a-olefin having 3 to 20, preferably 3 to 10, more preferably 3 to 5  carbon
atoms. These ethylenic random copolymers (i) can  be used alone or as any
mixture thereof. 2    EP O 353 981 B1 When the ethylene content is less
than 60 mol%, the resin becomes difficult to handle because, for example,
of blocking. But when the ethylene content exceeds 95 mol%, a satisfactory
low temperature impact resistance cannot be obtained. When [err] is outside
the above range, dispersibility into the polypropylene will  become
difficult,  and when the crystallinity exceeds 40%, a material having a
satisfactory 5  impact resistance improving effect cannot be obtained.
Also, when the number of carbon atoms exceeds 20, the rubbery properties of
the polymer are reduced, and therefore, the effect thereof as an impact
resistance improving material is unpreferably lost. The propylenic random
copolymers. (ii) are random copolymer rubbers mainly composed of propylene
with other a-olefins having 2 to 20 carbon atoms except for propylene. The
propylene-a-olefin copolymers 10 usable in the present invention have a
propylene content of 60 to 95 m61%, preferably 70 to 90 mol%, a [err] (melt
index according to ASTM D 1238, 65T, [err]) of 0.1 to 50 g/min., preferably
0.1 to 20 g/min., a crystallinity of 40% or less, preferably 20% or less,
with a-olefin having 2 to 20, preferably 2 to 10, more preferably 2 to 5
carbon atoms. These propylenic random copolymers (ii) may be used alone or
as any mixture thereof. 15 The ethylenic random copolymers (i) can be
prepared by randomly polymerizing a plurality of monomers by using a
catalyst system  comprising a soluble vanadium compound and an
alkylaluminum halide compound. Examples of the soluble vanadium compound to
be used as the catalyst for polymerization include vanadium  tetrachloride,
vanadium  oxytrichloride, vanadium triacetylacetonate and oxyvanadium
triac- 20 tylacetonate. Examples of the alkylaluminum halide compound which
is combined with the soluble vanadium  compound to constitute the catalyst
for polymerization include ethylaluminum  dichloride, diethylaluminum
monochloride,  ethylaluminum   sesquichloride,  diethylaluminum
monobromide, disobutylaluminum monochloride, isobutylaluminum dichioride
and isbutylaluminum sesquichloride. The polymerization can be carried out
in a solution or suspension, or in an intermediate region 25
therebetween,and in all cases an inert  solveit is preferably used as the
reaction medium. The inert solvents usable for the polymerization include
aliphatic hydrocarbons having about 3 to 12 carbon atoms, Including propane
butane, pentane,hexane heptane, octane, nonane, decane, undecane, dodecane,
kerosene, or halogenated hydrocarbons  such as methyl chloride, ethy
chloride, ethylene dichloride, which may be used alone or as any mixture
thereof. The polymerization temperature may be generally 0 to 30 [err]. The
propylenic random copolymers (ii) can be prepared by randomly polymerizing
a plurality of monomers by using a catalyst similar to that for the
abovepolypropylene resin (A) and by a similar procedure. The rubber
component (B) of the present invention comprises a random copolymer
composition 35  comprising the above-mentioned ethylenic, random copolymer
(i) and the above-mentioned propylenic random copolymer (ii) formulated to
a weight ratio (i):(ii) of 95:5 to 20:80, preferably 70:30 to 30:70. The
polypropylene resin composition of the present invention comprises 50 to
99%  by weight, preferably 70 to' 90% by weight, of the above-mentioned
polypropylene resin (A) and 1 to 50% by weight, 



preferably 10 to 30% by weight of the above-mentioned rubber component (B).
40    In the polypropylene resin composition of.the present invention,
other resin components, such as polyethylene resin, can be formulated
within the range which will not hinder the obtaining of the object of the
present invention, and further, various additives can be formulated, such
as an antioxidant, UV-ray absorber, lubricant, nucleating agent,antistatic
agent, flame retardant, pigment, dye, and inorganic or organic fillers. 45
For the preparation of the polypropyle resin composition of the present
invention, any known methods may be employed either alone or in
combination, such as the method whereby the respective components are mixed
by a mixing machine such as a V-type, blender, ribbon blender, or Henschel
mixer, or the method in which the components are kneaded by a kneading
machine such as an extruder, mixing rolls, Banbury mixer, or kneader. 50
The polypropylene resin composition thus obtained, wherein a propylenic
random copolymer exists as the rubber component, has a good dispersibility
of the ethyleqic random copolymer in the polypropylene resin, whereby the
dispersed particle size is reduced to give a molded product such as a film
having an improved heat seal strength and an excellent low temperature
impact resistance and transparency. The polypropylene resin composition of
the present invention is suitable for the preparation of, for 55  example,
films and sheets for which a heat sealability, low temperature resistance
and transparency are required, such as films for packaging, but can be also
utilized for other molded products. As described above, since the
polypropylone resin composition of the present invention contains rubber
components  comprising an ethylenic random copolymer and a propylenic
random copolymer, the heat 3    EP 0 353 981 B1 sealability can be improved
and a molded product having an excellent low temperature impact resistance
and transparency can be obtained. EXAMPLES 5 The present invention will now
be further illustrated in detail by the following Examples, wherein "parts"
are all by weight and "%" is mol%, unless otherwise noted. Example 1 10 An
85 parts amount of a polypropylene resin with an ethylene content of 2.3%,
a [err] of 6.5 g/10 min., and a melting point (Tm) of [err], 5 parts of an
ethylenepropylene random copolymer having an ethylene content  of 81%, a.
[err] of 5.4 g/10 min., and 10 parts of a propylene-butene random copolymer
having a propylene content of 81%, a [err] of 6.0 g/10 min., and a Tm of
[err] were 15 mixed in a Henschel mixer. The mixture was pelletized and
then molded to obtain a film having a thickness of 60 um. Next, the film
impact at [err], haze, gloss and heat seal characteristics for the film
obtained were measured. The film impact was measured by a pendulum-type
film impact measuring device, and the heat seal characteristics were
measured for the respective characteristics for the heat seal initiation
temperature (H.S. initiation temperature) at which a strength of 0.5 kg/15
mm is exhibited when the film is heat sealed 20  under a pressure of 2
kg/[err] for one second and subjected to T-peeling at 300 mm/min and heat
seal strength at 150 * C (H.S.strength). The results are shown in Table 1.
Examples 2 -12 and Comparative Examples 1 - 5 25 Films. obtained from the
compositions shown in Table 1 were molded and measured in the same manner
as in Example 1. The results are shown in Table 1. 30 
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EP 0 353 981 B1               * C  L  M  S  * (B) 1% to 50% by weight of a
rubber component, said rubber component (B) comprising a random copolymer
composition containing: (i) an ethylenic random copolymer selected from the
group consisting of random copolymers of ethylene with an a-olefin having 3
to 20 carbon atoms having an ethylene content of 60 to 95 5          mol% a
crystallinity of 40% or less and an [err] of 0.1 to 50 g/10 min. and (ii) a
propylenic random copolymer selected from the group consisting of random
copolymers of propylene with :an a-olefin having 2 to 20 carbon atoms,
except for propylene, having a propylene content of 60 to 95 mol% and a
[err] of 0.1 to 50 g/10 min., at a weight ratio of (i):(ii) of from 95:5 to
20:80. 10 2. A composition according to claim 1, wherein the polypropylene
resin (A) is at least one propylene homopolymer or random or block
copolymer of propylene with an a-olefin having 2 or 4 to 20 carbon atoms
having a propylene content of at least 90 mol%. 15  3. A composition
according to claim 1 or 2, wherein the weight ratio (i):(ii) in rubber
component (B) is 70:30 to 30:70. 4. A composition according to claim 1, 2
or 3 wherein the ethylenic random copolymer (i) is composed of 60 to 95
mol% of ethylene and the remainder of at least one a-olefin with 3 to 20
carbon atoms. 20 5. A composition according to any one of claims 1 to 4
wherein the propylenic random copolymer (ii) is composed of 60 to 95 mol%
of propylene and the remainder of at least one a-olefin having 2 or 4 to 20
carbon atoms. 25  6. Shaped articles, such as films, of a compostion as
claimed in any one of the preceding claims. PatentansprUche 1.
Propenharzzusammensetzung, welche umfaBt: 30       (A) 50 bis 99 Gew.-%
eines Ppjypropenharzes und (B) 1 bis- 50 Gew.-%  elner Kautschukkomponente,
wobei die Kautschukkomponente (B) eine Zufallscopolymerzusammensetzung
umfa8t, welche enthalt: (i) ein Ethen-Zufaliscopolymer, ausgew hit aus der
aus Zufallscopolymeren von Ethen mit einem a-Oiefin mit. 3 bis 20
Kohlenstoffatomen bestehenden Gruppe, mit einem Ethengehalt von 60 bis 35
95 Mol.-% und einem Schmelzflufindex MFR29eoc von 0,1 bis 50 g/10 min und
(ii) einem Propen-Zufaliscopolymer, ausgewahIt aus der aus
Zufallscopolymeren von Propen mit elnem a-Olefin mit 2 bis 20
Kohlenstoffatomen bestehenden Gruppe auBer Propen, mit einem .Propengehalt
von 60 bis 95 Mol.-% und einem SchmelzfluBindex MFR23.c von 0,1 bis 50 g/10
min, 40     mit einem Gewichtsverh~ltnis von (i):(ii) von 95:5 bis 20:80.
2. Zusammensetzung nach Anspruch 1, worin das Polypropenharz (A) wenigstens
ein Propenhomopoly- mer oder Zufalls- oder Blockpolym. er aus Propen mit
einem a-Olefin mit 2 oder 4 bis 20 Kohlenstoffato- men mit einem
Propengehalt von .mindestens 90 Mol.-% ist. 45 3. Zusammensetzung nach
Anspruch i oder 2, worin das Gewichtsverhaltnis (i):(ii) in der
Kautschukkom- ponente (B) 70:30 bis 30:70 betr9gt,.. 4. Zusammensetzung
nach Anspruch 1, 2 oder 3, worin das Ethen-Zufallscopolymer (i) aus 60 bis
95 50     Mol.-% Ethen und der Rest aus wenigstens einem a-Olefin mit 3 bis
20 Kohlenstoffatomen zusammen- gesetzt ist. 6. Zusammensetzung  nach einem
d* Asr-cha 1 bis 4, wori das Propen-Zufallscopolymer (ii) aus 60 bis 95
Mol.-% Propen und der Rest aus wenigstens einem w-Olefin mit 2 oder 4 bis
20 Kohlenstoffato- 55     men zusarnmengesetzt ist....: 5. Geformte
Gegenst~nde, wie beispielswelse Filme, aus einer Zusammensetzung nach einem
der 



vorangegangenen AnsprUche.. 68    p   p ~ ~~ ~ ~~~ ~ ~~~ ~ ~~~ ~ ~~~ ~ ~~~
~ ~~~ ~ ~~~ ~ ~~~ ~ ~~~ ~ ~~~ ~~~~ ~~~~ ~~~~ ~~~~ ~~~~ ~~~ ~~~~ ~~~ ~~~ ~~~
.EP 0 353 981 B1  Il iil11111!l l Revendicatbons 1. Composition do resine
propylenique comprenant: (A) de 50% a 99% en poids d'une r6sine
polypropyilnique, et rS    *  (B) do .1 % A 50% en poids d'un composant de
eaoutchouc, ledit composant de caoutchouc (B) comprenant une composition de
copolymere au hasard contenant: (i) un copolymere au hasard ethylenique
cholsi parmi le groupe compos6 de copolymbres au hasard d'6thyteno avec une
a-olefine ayant de 3 a 20 atomes de carbone, ayant une teneur en dthylbne
de 60 a 95%/ mol., une crfistallinit6 de 40% oil mois t un MFRig0-O de 0,1
a 50 g/10 10          min., et (ii) un copolymere. au. hasard propylenique
choisi parmi le groupe compose de copolymeres au hasard do propylene. avoc
une a-olefine ayant de 2 a 20 atomes de carbons, sauf pour le propylene,
ayant une.teneur en propylbne de 60 a 95% mol. et un MFR2so.c de 0,1 a 50
g/10 min.: 15     suivant un rapport en poids de (i):(ii) de. 95:5 A 20:80.
2. Composition suivant la revendication 1, dans laquelle la resine
polypropyl6nique (A) est au moins un homopolymere de propylene ou
copolymere au hasard ou en masse de propylene avec une -oldfine ayant 2 ou
de 4 a 20 atomes de carbons, ayant une teneur en propylene d'au moinst 90%
mol. 20                -                      ,:              .    - 3.
Composition suivant la revendication tou .2, dans laquelle le. rapport en
poids (i):(ii) dans le composant caoutchouc (B) est de 70:30 a 30:70. 4.
Composition suivant la revendication 1, 2 ou 3, dans laquelle lo copolymere
au hasard ethylenique (i) 25     est compos4 do 60 a 95% mo!. d'ethylbne et
pour le reste d'au moins une a-ol6fine avec de 3 a 20 atomes de carbons. 5.
Composition suivant l'uns ou I'autre des revendications 1 a 4, dans
laquelle lo copolymere au hasard propylenique (ii) est compose do.6.0 A95%
.mol. de propylene et pour Is reste d'au moins une a-oIefino 30     ayant 2
ou de 4 A 20 atomes do carbone. 6. Articles fagonn6s, tels quo films, dWune
composition suivant l'une ou I'autre des revendications prc~dentes.  .. 35
40 45 50 55 7    


