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SPECI FI CATI ON POLYPROPYLENECOVPOSI TI ON BACKGROIND-6FTHE | NVENTI ON Fi el d
of the Invention The pres ?; ~ nvention relaes t o4 pollypropyl ene
g conposi tion having superié}"figrdf?y'aﬁﬁﬁinpdﬁﬁaﬁgsFéfdnce. Particul arly,
_the present invention reIa?%S“fd*a pol ¥ offyl ‘emes clorfosli tion conprising a
vcrystalline polypropyl ene (A) "and’'a rubber--cdnaponent..(B) prepared by
“graft-polynerizing an unsat urat ed nohonlkef -t-o taprethyl.ene- [err]-olefin
copol yner rubber and if necessary, a further. specific qubber conmponent .

This conposition has superior rigidity and ifmpact resistance with regard to
physical properties, and is parsgéﬁl TGATRE®N| as a nolded article. Prior
Art Recently, froma view point of |ight weight and | ow cost, a crystalline
propyl ene- et hyl ene bl ock copol yner has been used as a material for

aut onobi | es and hone electric articles. However, the conventional

crystal line propyl ene- et hyRQUEEPROBHIEND pAIGMBOSITIAdW i n i npact strength
and has a relatively high gravity because

BACKGROUND OF THE INVENTION

Field of the Invention '

The present invention relates to a polypropylene
composition having superior rigidity and impact
resistance. Particularly, the present invention relates
to a polypropylene composition comprising a crystalline
polypropylene (A) and a rubber component (B) prepared by
graft-polymerizing an unsaturated monomer to an ethylene-
o -olefin copolymer rubber and if necessary, a further
specific rubber component. This composition has superior

rigidity and impact resistance with regard to physical
article.

Prior Art

Recentlf, fgo % ?iF?  point of light weight and
low cost, a crystalline propylene-ethylene block
copolymer has been used as a material for automobiles and
home elect;ic articles. However, the conventional
crystalline propylene-ethylene block copolymer is low in

impact strength and has a relatively high gravity because



-2- the copolynmer contains a |arge anount of an inorganic filler in order
to inprove rigidity and thernmal properties such as heat distortion
tenperature and the like. It is disclosed in Japanese Patent Publication
(Unexam ned) Nos. Sho 53-22552(1983) and Sho 53- 40045(1983) to incorporate
an et hyl ene- propyl ene copol yner rubber into the crystalline
pr opyl ene- et hyl ene bl ock copol yner for 42¥%roving i npact strength. This
conposition, however, is inferior in rigidity and thermal properties such
as heat distortion tenperature and the |ike because of addition of the
et hyl ene- pr dgig @rpekRey mantaisisera - lRoge eswiunteft s ipoatgammiic it is
di sclosed in, for exanple, Japanese Patent Publication (Unexam ned) Nos.
Sho 51- 1367 35(1Em)immrdsin B8-inpd2se( 19 6a)dith @Bt TA11978), Sho
57-55952(1982), Sho 57-207630(1982), Sho 58-17139(1983), Sho
58- 111846( 1¥8pentdi Shawih 31 5ik@ato 84 5t otaiane Semparertharidu lanidc athieon
like.
It is disclosed in Japanese Patent Publication
{Unexamined) Nos. Sho 53-22552(1983) and Sho 53-
40045(1983) to incorporate an ethylene-propylene
copolymer rubber into the crystalline propylene-ethylene
block copolymer for improving impact strength. This
composition, however, is inferior in rigidity and thermal
properties such as heat distortion temperature and the
like because of addition of the ethylene-propylene
copolymer rubber. For resolving this problem, it is
disclosed in, for example, Japanese Patent Publication
(Unexamined) Nos. Sho 51-136735(1976) and Sho 53-
64256(1978), Sho 53-64257(1978), Sho 57-55952(1982), Sho
57;207630(1982), Sho 58-17139(1983), Sho 58-111846(1983)
and Sho 59-98157(1984), Japanese Patent Publication
(Examined) No. Sho 55-3374(1980) and the like, to add an
inorganic filler such as calcium carbonate, barium
sulfate, mica, crystalline calcium silicate, talc and the
like.
Further, in Japanese Patent Publication

(Unexamined) Nos. Sho 58-17139(1983) and 58-17140(1983),

it is proposed to add an ethylene-butene-1 copolymer



(Exam ned) No. Sho 55-3374(1980) and the like, to add an inorganic filler
such as cal cium carbonate, bariumsulfate, mca, crystalline calcium
“silicate, talc and the like. Further, in Japanese Patent Publication
(Unexam ned) Nos. Sho 58-17139(1983) and 58-17140(1983), it is proposed to
.add an et hyl ene-but ene-1 copol yner -3- rubber instead of the

“et hyl ene- propyl ene copol ymer rubber to-3he crystalline propyl ene-ethyl ene
bl ock copolyner. Particularly, in Japanese Patent Publication (Unexam ned)
No. Sho 58-17140(1983), it is described to that_ the use of the

et hyl ene- buFeheeX iBpErPAePls thBcrthylerenpeerEtensi ¢opehaner rubber

et hyl ene- propyl ene copol yner rubber, results in reducing the inpact
whitened art@ hRE FREFSILA4NScPERRereTethntene fAalorls ¢opRiyReve, t he
crystalline propyl ene- ethyl ene bl ock copol yner/the ethyl ene-propyl ene
copol yner rBBBELCESAELYYt LBnTRPRReS @R Akent JRwe bicakten t (ingxamined)
No. Sho 58-17140(1983), it is described to that the use
of the ethylene-butene-1 copolymer rubber, in comparison
with the ethylene-propylene copolymer rubber, results in
reducing the impact whitened area and improving scratch
resistance.

As described above, the crystalline propylene-
ethylene block copolymer/the ethylene-propylene copolymer
rubber composition (hereinafter, abbreviated to as
"ethylene-propylene copolymer rubber composition") has
been widely used as a material for automobiles and home
electric articles because of Low cost, good moldability
and the like. By improving the ethylene-propylene
copolymer rubber component, development of materials well

balanced in impact strength and rigidity is required

still more.

SHMMAEX_QE_IHE_INQEHIIQH

It is an object of the present invention to
provide a material well balanced in impact strength and
rigidity by using a crystalline polypropylene as a major
component, and adding a specific rubber component

thereto, in comparison with the conventional ethylene-



"et hyl ene- propyl ene copol yner rubber conposition”) has been wi dely used as
a material for autonobiles and honme electric articles because of | ow cost,
“good noldability and the like. By inproving the ethyl ene-propyl ene
copol ymer rubber conponent, devel opnent of nmaterials well balanced in
Jimact strength and rigidity is required still nore. SUMARY OF THE

I NVENTION It is an object of the presemd-invention to provide a materi al
wel | bal anced in inmpact strength and rigidity by using a crystalline

pol ypr opyl ene as a mmjor conponent, and adding a specific rubber conponent
thereto, | rorePPphene cnopPLymen ubhae mompesitiony ene- -4- propyl ene
copol ynmer rubber conposition. According to the present invention, there is

provi ded a pol ypr opyl decordippstia i the qurgsent nipwentsier | ithepl iprapyl ene
(A) and a graft copol ynmer rubber (B) prepared by graft- polynerizing an
unsat ur at ecprenided & bpoleprepelerde oronpms hrup cmmpxisstinmg of al kenyl 5
aromati ¢ conpounds and m xtures of al kenyl aromatic conpounds and al kyl
ester derivetyseslline polypropylene (A) and a graft copolymer
rubber (B} prepared by graft-polymerizing an unsaturated
monomer to an ethylene-a-olefin copolymer rubber. That
is, the present invention provides a polypropylene
composition comprising:
(1) 65 to 99% by weight of a crystalline
polypropylene(A); and
(2) 1 to 35% by weight of a graft copolymer
rubber(B) prepared by graft-polymerizing an unsaturated
monomer to an ethylene-a-olefin copolymer rubber.

The present invention is explained in detail

below.

- DETAILED DESCRIPTION OF THE INVENTION
In the present invention, a crystalline

polypropylene means a crystalline polymer containing
propylene as a maﬁor component. A crystalline propylene
homopolymer (i), a crystalline propylene-ethylene block
copolymer (ii) having a crystalline propylene homopolymer
portion as first segment and propylene-ethylene random
copolymer portion as second segment, and a mixture (iii)

of the crystalline propylene homopolymer (i) and the

i Hﬁlﬂﬁ Iﬁlmd




of unsaturated carboxylic acids to an ethylene-[err]-olefin copolyner
rubber (a). The conposition conprises: (1) 65 to 99% by wei ght of a
“crystalline polypropylene (A); and (2) 1 to 35% by weight of a graft

copol yner rubber (B). 10 There is al so provided a pol ypropyl ene
_conposi tion conprising: (1) 65 to 99% by weight of a crystalline

“pol ypropyl ene (A); (2) 1 to 35% by weght of a graft copol yner rubber (B)
prepared by graft- polynerizing an unsaturated nononer (b) selected from

t he group consi sting of al kenyl aromatic conpounds and mi xtures of al kenyl
aronatic coﬁﬁ%ﬁhﬂélgﬂﬁ Blegk capekymas (k) \axe Preferabldt urat ed carboxylic
acids to an_ethylene-éerr]-ojefin copol yner rubber (a); and (3) 1to 50
parts by wetyhesbrahfdet Boreh. (a5 rRnotbf | the Grasaneivwlene and/ or an
al kenyl aromatic conpound contai ning rubber (d) to 100 parts by weight of
the total oPlegk ePEClYer MATirkly MAans ian pidvinate Migdiured of tihd e
obt ai ned by ol di ng pol ypropyl ene 20 conposition described in either of the
i medi at el yfw%bewa@e@wrpfgrwmsﬁeqy@m | RS FRRSCRILYT IO yare X nig\NVENT | ON
In the present invention, a crystalline polypropylene neans a crystalline
pol ymer conPBPRYhgnerebih el inglamdjatita agforiarat syshemstudiingha@ propyl ene
honmopol ynmer (i), a crystalline propyl ene-ethyl ene bl ock copol ynmer (ii)

havi ng a criyttanivnecomppynd s 25 Yranssdionemetsrl iapmpeind r st segment and
propyl ene- et hyl ene random copol yner portion as second segnent, and a

m xture (ii¢9mponeme irythelfinst mtagd ansd sohgssiuenddy(i) and the
| copolymerizing propylene and ethylene in the second
stage.
In the present invention, a propylene homopolymer
portion in the crystalline polypropylene(A) preferably
has a Q value of 3.0 to 5.0, more preferably 3.5 to 4.5.
The Q value means the ratio of the weight average
molecular weight (Mw) to the number average molecular
weight (Mn) [Mw/Mn] determined from the molecular weight-
distribution measured according to the gel permeation
chromatography (GPC) method. When the Q value is less
than 3.0, a flowability is reduced. And, when the Q value
is more than 5.0, a preferable result in balance between
rigidity and impaé£ strength, can not be obtained.
Herein, the propylene homopolymer portion in the
crystalline polypropylene (A) means a crystalline
propylene homopolymer (i) or the first segment of
crystalline propylene-ethylene block copolymer (ii}.

Besides, when the crystalline polypropylene (A) is



-5- crystalline block copolynmer (ii) are preferably illustrated. Herein, as
_known, the propyl ene-ethyl ene bl ock copolynmer strictly neans an intimte
“mxture of the first segnent and second segnent prepared by pol ynerizing
propyl ene with a Zieglar-Natta catalyst systemusing a titani um conpound as
.a transition nmetal conpound conponent |r%the first stage and subsequently
copolyner|2|ng propyl ene and ethylene imMThe second stage. In the present

i nvention, a propyl ene honopol yner portion in the crystalline

200D om0 BEEE£180 Nl R U, lpe i B B o Y
wei ght (Mv) to the hunber average Iecular Vh] determ ned
fromthe nol%g%?é?a Eﬁ?e i a?f@o?ﬁ) ﬁ%l\ft&//(?w He gel
et o Lo g o gl (50, et TSR 4 5 =
preferable rgEg%eréglgaﬁagce tmﬁgvaFurther, an isotactic pentad
fraction determined by !’C-NMR, is preferably at least
0.96, more preferably at least 0.97. When the isotactic
pentad fraction is less than 0.96, it is difficult to
satisfy the desired rigidity, thermal resistance and the
like.
An intrinsic viscosity [n ] in tetralin at 135C is
0.85 to 1.60 dl/g, preferably 0.90 to 1.30 dl/g. When the
intrinsic viscosity {7 ]» is less than 0.85 dl/g, a
preferable result can not be obtained because of a
reduction in the impact strength. On the other hand, when
the intrinsic viscosity [n ], exceeds 1.60 dl/g, the
flowability is reduced.
Next, When the crystalline polypropylene {(A) is a
crystalline propylene-ethylene block copolymer (ii)
having a propylene homopolymer portion as a first segment
and propylene-eth}lené random copolymer portion as a
second segment, specifically suitable physical properties
and compositions required are as follows.
The physical properties of the propylene homopolymer
portion of crystalline propylene-ethylene block

copolymer{ii) are the same as those of the crystalline



rigidity and inpact strength, can not be obtained. Herein, the propyl ene
honmopol ynmer portion in the crystalline polypropylene (A neans a

“crystal line propyl ene honmopol yner (i) or the first segnent of crystalline
propyl ene- et hyl ene bl ock copol yner (ii). Besides, when the crystalline
_polypropylene (A) is a crystalline honopolymer (i), specifically
“sui t abl e physical properties and conpostfions are as follows: That is, as
descri bed above, the Qvalue is 3.0 to 5.0, preferably 3.5 to 4.5. Further,

an isotactic ent d fr ction.determnped b C. N IS nr ferably at
| east 0. 96, °&¥m?’éa§{') () e%ﬁ’é#?‘ﬂel\g?@’o? acﬁiagt

f ti is | th 0 96, f I t the d d
figidity, th Sl Yade: 373 Dot el imEetan ﬁs‘?# 0 bodhy,
[[err]][err] .in tetralin at 1 5%err Cis 0.85 Hg dl(g greferably 0.90
to 1.30 dl/gis@&stine PEAtAANSFRC FieEsrming ]HXerqjuq }2<&tthan 0.85

dl /g, a preferable result can not be obtai ned because of a
least 0.96, and preferably at least 0.97. The intrinsic

viscosity [ 7 ]» measured in tetralin at 135C is 0.85 to
1.60 dl/g, preferably 0.90 to 1.30 dl/qg.

The propylene homopolymer portion of crystalline
propylene-ethylene block cogolymer (ii) can be obtained
by taking out a portion produced from a polymerization
vessel after the propylene homopolymer portion was
produced in the first stage of the polymerization.

The content of propylene-ethylene random copolymer
portion as second segment in the crystalline propylene-
ethylene block copolymer (ii) is 5 to 40% by weight,
preferably 10 to 30 % by weight based on the propylene- -
ethylene block copolymer (ii}).

An ethylene(C: )er content in the propylene-ethylene
random copolymer portion is preferably 25 to 55% by
weight, more preferably 30 to 50% by weight. When the
ethylene content Es less than 25% by weight, or more than
55% by weight, a preferable result relating to impact
strength can be obtained.

An intrinsic viscosity [77 ]Jer in tetralin at 135C
of thé éropylene-ethylene random copolymer portion is

preferably 2.5 to 6.5 dl1/g, more preferably 2.8 to 6.0



reduction in the inpact strength. On the other hand, when the intrinsic
viscosity [[err]][err] exceeds 1.60 dl/g, the flowability is reduced. Next,
~When the crystalline polypropylene (A) is a crystalline propyl ene-ethyl ene
bl ock copolymer (ii) having a propyl ene honopol ymer portion as a first
segnent and propyl ene-et hyl ene random copol ynmer portion as a second
segnment, specifically suitable physical8sproperties and conpositions
required are as follows. The physical properties of the propyl ene

honopol ymer portion of crystalline propyl ene-ethyl ene bl ock copol yner(ii)
are the sardl/s. (e Wie tintminsdicy [ wiisgosity 71-ngeopgPl desshohepoRyfer (i)
as described above. That is, the Qvalue is 3.0 to 5.0, preferably 3.5 to
4.5. The i sb/Amt ia preferhlileqaser tddire ha kandeh\betareehCrigR ditd yatandeast
0.96, and preferably at least 0.97. The intrinsic viscosity [[err]][err]
measur ed i nimpactalstrengtlgsfar Mt ike @BHRined. 6hal e pnekdnsilcy 0.90 to

1.30 dl/g.
viscosity {7 le» is more than 6.5 dl/g, a preferable

-

result in a surface quality can not be obtained because
of formation.of granular structure.

Measurement methods of physical properties
described abowve are explained below.

The isotactic pentad fraction is the fraction of
propylene monomer unit existing at the center of the
isotactic chain in the form of a pentad unit, in other
words, the chain in which five propylene monomer units
are successively meso-bonded, in the crystalline
propylene molecular chain as measured by the method
disclosed by A. Zambelli et al in macromolecules, §,
925(1973), namely by use of ')C-NMR. However, the
assignment of NMR absorption peaks is determined accoding
to the method proposed in 'Macromolecules, 8, 687(1%975)°
published thereafter. Specifically, the isotactic pentad
fraction is measuééd as an area fraction of mmmm peak in
the total absorption peak in the methyl carbon resion of
3C-NMR spectrum. When the isotactic pentad fraction of
the NPL standard substance CRM No. M19-14 Polypropylene
PP/MWD/2 of NATIONAL PHYSICAL LABORATORY in U. K., was

measured according to this method, it was 0.944.



The propyl ene honopol yner portion of crystalline propyl ene-ethyl ene bl ock
copolyner (ii) can be obtained by taking out a portion produced from a

“pol yneri zati on vessel after the propyl ene honopol yner portion was produced
in the first stage of the polynerization. The content of propyl ene-ethyl ene
random copol yner portion as second segnent in the crystalline propyl ene-
“ethyl ene bl ock copolynmer (ii) is 5 to <9% by weight, preferably 10 to 30 %
by wei ght based on the propyl ene- ethylene bl ock copolymer (ii). An
ethylene(Cferr])[err] content in the propyl ene-ethyl ene random copol yner

portion is prefke abeyglrs ratis%ily ofeitgie prupye qveefedriatllene3oransida0% by
wei ght. Wen the ethylene content is |less than 25% by wei ght, or nore than

55% by wei gtwpobymeefpeztien rias e rtedtatll nopstalipas bdtacdngt h can be
obtained. An intrinsic viscosity [[err]][err] in tetralin at 135[err] C of

t he propyl ecmpel ywexnéi 1 nokonm beo i teveni et thyo measyrisigemaljuant iz o 6. 5
dl /g, nore preferably 2.8 to 6.0
of heat of fusion of crystal of each of the crystalline
propylene homopolymer portion and the total block
copolymer and calculating from the following equations:
X=1-(AHE)r /(AHE),
(AHf)r : the quantity of heat of fusion of the total
block copolymer (cal/g)
{(ABf): : the quantity of heat of fusion of crystalline
propylene homopolymer portion (cal/g). -

The ethylene content in the propylene-ethylene
random copolymer portion can.be determined by measuring
the ethylene content (% by weight) in the total block
copolymer according to IR methoa and calculating the
following equation:

(C2 )er=(C2")2/X

(C2 )z ¢ Ethylene content in the total block copolymer
(% by weight)

{(Cz')r ¢ Ethylene”content in the propylene-ethylene
random copolymer portion (% by weight). |

In the crystalline propylene-ethylene block
copolymer (ii), an intrinsic viscosity [ 77 ]= in tetralin
ét 135°C of the propylene-ethylene random copolymer

portion can be determined by measuring intrinsic



dl/g. When the intrinsic viscosity [[err]][err] is less than 2.5 dl/g, a
preferable result in balance between rigidity and inpact strength can not
“be obtained. Wien the intrinsic viscosity [[err]][err] is nore than 6.5
dl /g, a preferable result in a surface quality can not be obtai ned because
_of formation.of granular structure. Measurement nethods of physical
propertles descri bed above are expl ai Md®-bel ow. The isotactic pentad
fraction is the fraction of propylene nononmer unit existing at the center
of the isotactic chain in the formof a pentad unit,_in other words, the
chain in whVEBCPsiEipsopd| eagh nﬂ%@r@’?l’%ﬁﬂ-%l%ﬁ PERRYLERS \RaRoRAlamended,
in the crystalline propyl ene nol ecul ar chain as measured by the nethod
di scl osed bportiganpad| thetblock reopelymer ecatd scakcwbeyiing Hhe nanel y by
use of [err]C-NVR However, the assignnment of NNR absorption peaks is
det er ni ned E@&bawihpgtequations hod proposed in ' Macronol ecul es, 8,
687(1975)" published thereafter. Specifically, the isotactic pentad
fraction is nb&leelnds/%n(af¥al}fackeion of mmm peak in the tota
absorption peak in the nethyl carbon resion of 13C NVR spectrum When the
i sotactic penf &dlsFr dotiransdf viscosity of the crystalline propylene
homopolymer portion (dl/g)
[ 7 J==intrinsic viscosity of the total block copolymer.

In a use for which impact strength is particularly
required, crystalline polypropylene {A) is preferably
crystalline propylene-ethylene block copolymer (ii)
composed of a crystalline propylene homopolymer portion
as a first segment polymerized in the first stage and a
propylene-ethylene random copolymer portion as a second
segment polymerized in the second stage.

The block propylene-ethylene copolymer (ii) can be:
produced by a slurry polymerization, a gas phase
polymerization or the like.

A graft copolymer rubber (B) used in the present
invention is obtained by graft-polymerizing an
unsaturated monomér to an ethylene-¢-olefin copolymer
rubber (a). Two or more kinds of graft copolymer rubber
may be used.

The ethylene-a-olefin copolymer rubber {(a) is at

least one selected from an ethylene-a-olefin copolymer

rubber and an ethylene-«-olefin-non-conjugated diene



the NPL standard substance CRM No. ML9- 14 Pol ypropyl ene PP/ MADY 2 of
NATI ONAL PHYSI CAL LABORATORY in U K., was neasured according to this
-met hod, it was 0.944. -9- The weight ratio (X) of the propyl ene-ethyl ene
random copol ynmer portion to the total crystalline block copolynmer (ii) can
be determ ned by neasuring a quantity of heat of fusion of crystal of each
"of the crystalline propyl ene honopol ymék-portion and the total block
copol yner and cal culating fromthe follow ng equations: X=1-([err]Hf)[err]
[([err]Hf)[err] ([err]kﬁ)[err& the quantity of heat of fusion of the
total bl ockCeRPLYReRTYRRET q)AS [aft r RHPLRELR] in the QEBKEPRS-& heat of
fusion of crystalline propyl ene honopol yner portiaon (calé&? The et hyl ene
content in thkebipSoRMRYRENTUhReY @idorhh@ssolanted Idgstiratesan be
determ ned by neasuring the ethylene content (% by weight) in the total
bl ock copol BRepYberer drikenerl R pantane-dnd hexensd—dti egtene-1,
heptene-1, 4-methyl-pentene-1, 4-methyl-hexene-1, 4,4'-
dimethyl-pentene-1l, octadecene-1 and the like. The non-
conjugated diene as a third component includes 5-
ethylidene-2-norbornene, dicyclopentadiene, 1,4-hexadiene
and the like. As concrete examples of the ethylene-«
-olefin copolymer rubber (a), there are exemplified
ethylene-propylene copolymer rubber, ethylene-butene-1
copolymer rubber, ethylene-propylene-5-ethylidene-2-
norbornene terpolymer rubber, ethylene-propylene-
dicyclopentadiene terpolymer rubber and the like.
In the present invention, the ethylene-a-olefin
copolymer rubber (a) has preferably a Q value of not more
than 5.0 and a Moony viscosity at 100C of not more than
100, preferably not more than 90. Herein, the Q value was
explained above. When the ethylene-¢-clefin copolymer
rubber (a) of havxng the Q value of more than 5.0 is used
in graft polymerlzatlon and thus produced graft polymer
rubber is blended, the composition obtained has
insufficient impact strength. When the Moony viscosity at
100C is more than 100, a preferable result in balance

between rigidity and impact strength can not be obtained.

These ethylene-a-olefin copolymer rubbers (a) can



follow ng equation: ( C2' )[err]=(C2" )[err]/X (C[err]")[err] :
content in the total block copolynmer (% by weight) (Cerr])[err]: Ethylene
“content in the propyl ene-ethyl ene random copol yner portion (% by wei ght).
an intrinsic
_viscosity [[err]][err] in tetralin at 135 err]C of the propyl ene-ethyl ene
random copol yner portion can be det er mtAed by measuring intrinsic - 10-
viscosities of each the crystalline propylene honopol yner portion and the

In the crystalline propyl ene-ethyl ene bl ock copol yner (ii),

bl ock copo

Et hyl ene

d | at, the f.oll t
[[err]][errq""[cg??ﬁaj[n‘ﬁq? g(lg"(e%’ld%) 5 O ovmng Wsﬂaﬁqfﬁrlnsm

viscosity of the crystalllne prop ene honDpoI portlon (dl/qg)

[[err]][er M kTahian (Framd + FQ K3l
whi ch inpact strength is partlcularly

Japanese Patent Publication (Unexamined) No. Hei 2-

r.

In a use for

77410(¢(1990), that is, by copolymerizing ethylene and an

@ -olefin, if necessary, adding a non-conjugated diene,

with a Zieglar-Natta catalyst system comprising a

vanadium compound as a transition metal compound

component, an organcaluminum compound and a halogenated

ester compound in an inert solvent such as a

hydrocarbon. Further, the ethylene-¢o-olefin copolymer

rubbers (a) can be obtained by copolymerizing ethylene

and the o-oclefin with a so-called metallocene catalyst

system comprising a well-known metallocene compound which

coordinates cyclopentadiene compounds or derivatives

thereof as a ligand to titanium, zirconium or hafnium,

and an aluminoxane.

Next, as an unsaturated monomer used for graft-

polymerizing to the copolymer rubber, alkenyl aromatic

compounds, unsaturated carboxylic acids, alkyl ester
derivatives of unsaturated carboxylic acid, or other

unsaturated compounds are used. As alkenyl aromatic

compounds, there are illustrated compounds represented by

the following general formula:

—— .
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required, crystalline polypropylene (A is preferably crystalline

propyl ene-et hyl ene bl ock copolyner (ii) conposed of a crystalline propyl ene
honopol ynmer portion as a first segnment polynerized in the first stage and a
propyl ene- et hyl ene random copol ynmer portion as a second segnent polynerized
in the second stage. The bl ock propyl ene-ethyl ene copolyner (ii) can be
produced by a slurry polynerization, al3as phase pol ynerization or the

i ke. A graft copol yner rubber (B) used in the present invention is

obtai ned by graft-polynerizing an unsaturated nononmer to an
ethylene-[err]-olefin copol yrgr=t r (a). Two or nore kinds of graft

copol yner rubber may be used. [The ethyl ene-a-ol efin copol yner rubber (a) is
at | east one selected from apseihyl ene-[err]-ol efin copol yner rubber and an
et hyl ene-[err]-ol efin-non-cg o:ted-?éene copol ymer rubber. As an
[err]-olefin in the ethyl eng -8 Fin copol ynmer rubber(a), there are
il lustrated

Wherein R represents a hydrogen atom, a lower alkyl group
or a halogen atom, Y represents a hydrogen atom, vinyl
group, & halogen atom, aminoc group, hydroxy group or a
lower alkyl group, and n is an integer of 1 to 5. Herein,
the lower alkyl group means an alkyl group having 1 to 6
carbon atoms.

As concrete examples, there are illustrated
styrene, «a-methyl styrene, «&-chloro styrene, vinyl
toluene, divinyl benzene and the like. Styrene is the
most preferable.

As unsaturated carboxylic acids, alkyl ester
derivatives of unsaturated carboxylic acid, or other
unsaturated compounds, for example, compounds mentioned
at pages 444-459 in "High Molecules Data Handbook, Basic
Parts" (Edited by "Koubunshi Gakkai”, 1986, published by
Baifukan ), are iilushrated. As concrete examples, there
are illustrated unsaturated carboxylic acid such as
acrylic acid, methacrylic acid, derivatives of
unsaturated carboxylic acid such as methylmethacrylate,
methylacrylate, 2-ethylhexyl acrylate, ethylacrylate,

ethylmethacrylate, butylacrylate, butylmethacrylate and



propyl ene, butene-1, pentene-1, hexene-1, octene-1, heptene-1,

4- met hyl - pentene-1, 4-nethyl-hexene- 1, 4,4'- dinethyl-pentene-1,
“ octadecene-1 and the |ike. The non- conjugated diene as a third conponent
i ncl udes 5- ethylidene-2-norbornene, dicyclopentadiene, 1,4-hexadi ene and
the like. As concrete exanples of the ethylene-[err] -olefin copolyner
rubber (a), there are exenplified ethytkre- propyl ene copol yner rubber,
et hyl ene- but ene-1 copol yner rubber, ethyl ene-propyl ene-5-ethyli dene- 2-
nor bor nene terpal yner rubber, ethyLene-progylene- di cycl opent adi ene

terpol ymer rd¥berikgyg wsaturgied) diraebprRsefit aFhd Pt | aphydnide
ethylene-[err]-ol efin copolyner rubber (a) has preferably a Q value of not
nore than 5.XengPl sWdhywsyiftyegsicyagidioppéeif@eidnorakek@ than 100,
preferably not nore than 90. Herein, the Q value was expl ai ned above. Wen
t he et hyl en@ufhardnidsl efitdcegpsl prdd pogbbhe(bikes denivRtive «f val ue of
nmore than 5.0 is used in graft polynerization and thus produced graft
pol ymer rubbersdtnnateddedrbokylionposit bondobarbexyl hasadid sddltiant i npact
strength. Wien the Mony viscosity at 100[err]C is nore than 100, a
pref erabl e reenpltaniidehalNaridydisexymenhyl jadrylambde i npbyeidy¥ engt h can not
be obt ai ned.

acrylate, glycidyl methacrylate, acrylonitrile,

methacrylonitrile, unsaturated carboxylic acids or

derivatives thereof such as a mono- or di-ester of maleic

acid, N-phenylmaleimide, N,N'-methaphenylenebismaleimide

and the like. Among unsaturated monomers, alkenyl

compounds, unsaturated carboxylic acids and alkyl esters

of unsaturated carboxylic acids are particularly

preferred.

As a method graft-polymerizing an unsaturated

monomer to the ethylene-a-olefin copolymer rubber (a),

any well-known methods, for example, emulsion

polymerization methods, bulk polymerization methods

{Japanese Patent Publication (Examined) No. Sho 42-

662(1967), U.S. Patent No. 3,435,096 }, solution

polymerization methods {(U.S. Patent Nos. 3,538,190 and

3,538,191), and suspension polymerization methods

(Japanese Patent Publication (Examined) Nos. Sho 49-

10831(1974), Sho 57-40166(1982), 62-10565(1987)) are

adopted. Particularly, a suspension polymerization method

graft-polymerizing an unsaturated monomer to the



These ethylene-[err]-olefin copolynmer rubbers (a) can -12- be obtained
by met hods disclosed in Japanese Patent Publication (Exam ned) No. Sho
43-13052(1968) and Japanese Patent Publication (Unexam ned) No. Hei 2-
77410(1990) that is, by copolynerizing ethylene and an a-olefin, if
necessary, adding a non-conjugated diene, with a Zieglar-Natta catal yst
system conpri sing a vanadi um conpound-&8-a transition nmetal conpound
conmponent, an organoal um num conpound and a hal ogenated ester conpound in
an inert solvent such as a hydrocarbon. Further, the ethylene-[err]-olefin
copol ymer refobeleng =g -C4REBB 68PALVRET hYubBRB| {Akr 13 Hie cPRGSRRGeand t he
a-olef in with a so-called netallocene catalyst system conprising a
wel | - known etdl Frre eadigiido did tilditor eaer dispessiagcrggast 4ai she conpounds
or derivatives thereof as a ligand to titani um zirconiumor hafnium and
an al um noxdgRlred @mount Jdn AWEOWSaSESPRDSINBr Mmedddm, odsgr af t - pol ymreri zi ng

preferred.

As dispersing agents, for example, polyvinyl
alcohol, cellulose compounds, polyacrylic acid compounds,
inorganic salts, alkylene oxides and the like are
illustrated. As a free radical initiator, there are
given organic peroxides such as benzoyl peroxide, lauroyl
peroxide, tert-butyl peroxy pivalate, tert-butyl peroxy-
2-ethyl hexanoate, tert-butyl hydroperoxide, dicumyl
peroxide, azo compounds such as azo-bis-isobutyronitrile,
azo-bis-dimethylvaleronitrile and the like.

A content of the unsaturated monomer (b) in the
graft copolymer rubber (B) is 1 to 50% by weight. From
the point of balance between rigidity and impact
strength, the content is more preferably 5 to 40% by
weight, most preferably 10 to 30% by weight. When the
content exceeds 50% by weight, a preferable result in
balance between rigidity and impact strength can not be
obtained.

The composition of the present invention comprises
65 to 39% by weight of a crystalline polypropylene (A)
and 1 to 35% by weight of a graft copolymer rubber(B),

and preferably 75 to 37% by weight of a crystalline



to the copol yner rubber, al kenyl aromatic conpounds, or m xtures thereof
with al kyl ester derivatives of unsaturated carboxylic acid are used.
As al kenyl aromatic conpounds, there are illustrated conpounds
represented by the follow ng general fornula: -13- [err] Wierein R
represents a hydrogen atom a |ower al kyl group or a hal ogen atom Y
represents a hydrogen atom vinyl grodﬁ%-a hal ogen atom am no group,
hydroxy group or a |lower alkyl group, and nis an integer of 1 to 5.
Herein, the |ower al kyl group nmeans an_ al kyl group having 1 to 6 carbon
atoms. As e@théﬁey'.leﬁaﬁp?éb,amher% %@éﬁﬂ%mm@@ts@g/r%r@,a%t net hyl
styrene, [err]-chloro styrene, vinyl toluene, divinyl benzene and the I|ike.
Styrene iscepelwber preberathlk. Weemnthe eantent LHoxYPeLYRRY ds, al kyl

ester derivatives of unsaturated carboxylic acid, or other
rubber (B) is less than 1% by weight, or more than 35% by

weight, a preferable result relating to balance between
rigidity and impact strength can not be cbtained.

The graft copolymer rubber (B) may be used as a
master batch prepared by pre-mixing with the crystalline
polypropylene (A).

If necessary, an ethylene-¢o-olefin copolymer
rubber(c) and/or an alkenyl aromatic compound-containing
_rubber(d) may be added to the composition of the present
invention with the purpose of improving balance among
other physical properties such as moldability and the
like.

The ethylene-a-olefin copolymer rubber(c) used in
"the present invention includes an ethylene-a-olefin
copolymer rubber, an ethylene-¢-olefin-non-conjugated
diene terpolymer rubber and the like.

As an «-olefin used in the ethylene-a-oclefin
copolymer rubber (é), there are exemplified propylene,
butene-1, pentene-l, hexene-l, octene-~l1l, heptene-1, 4-
methyl-pentene-1, 4-methyl-hexene-1, 4,4'-dimethyl-
pentene~1, octadecene-1 and the like. As the non-
conjugated diene of a third component, 5-ethylidene-2-

norbornene, dicyclopentadiene, 1,4-hexadiene and the like



unsat urated conpounds, for exanple, conpounds nentioned at pages 444-459 in
"H gh Ml ecul es Data Handbook, Basic Parts" (Edited by "Koubunshi Gakkai",
1986, published by Baifukan ), are illustrated. As concrete exanples, there
are illustrated unsaturated carboxylic acid such as acrylic acid,

met hacrylic acid, derivatives of unsaturated carboxylic acid such as

et hyl net hacryl ate, nethylacryl ate, Z-Gﬂﬂylhexyl acrylate, ethylacryl ate,

et hyl net hacryl ate, butylacryl ate, butyl nethacrylate and -14- the like,

Tl ol 0 actd, Sl S CARRSERT ueh SRR AP 9 TG EIIARER A ve. of
unsat urated catrboxylic acid or_dicarboxylic acid such as _gcryl am de,
N- (hydr oxynef'ﬂ;??égrﬁ?aﬁim?r g’f%edill( r INRTE S S P LddiRscr vl at e,
acrylonitrile thacrylonjtrile, unsaturated carboxylic acids or
derivatives FHBQESP3§BgHPE.e%FrﬁﬁﬂﬂlXﬂe%ﬂﬁ%RHQﬁ'(ﬁtQﬁ%%QQSbﬁéﬁéF-l
N_phenylnaleLnggﬁmgghLﬁgEép?eg%gﬂéﬁgﬂgéggyfggg}giethylidene-Z—
norbornene terpolymer rubber, ethylene-propylene-
dicyclopentadiene terpolymer rubber and the like.
One or more kinds of these ethylene-¢@-olefin copolymer
rubbers {c) may be used.
As the alkenyl aromatic compound-containing rubber
(d), rubbers having the alkenyl aromatic compound bonded
with an olefinic rubber or conjugated diene rubber by
polymerization, reaction or the like, for example, a
block or random copolymer rubber and a hydrogenated block
or random copolymer prepared by hydrogenating the rubber
component of the block or random copolymer rubber, such-
as a styrene-butadiene rubber (SBR), a styrene-butadiene-
styrene rubber (SBS), a styrene-isoprene-styrene rubber
{SIs), hydrogenated rubbers thereof and the like.
A content of the alkenyl aromatic compound in the
alkenyl aromatic Eompound-containing rubber (d) is
preferably 1 to 50% by weight, more preferably 5 to 40%
by weight. Use of two or more kinds of the alkenyl
aromatic compound—con£aining rubbers {d) is not

disturbed.

An added amount of the ethylene-a-olefin copolymer



and the |ike. Anong unsaturated nononers, al kenyl conpounds, unsaturated
carboxylic acids and al kyl esters of unsaturated carboxylic acids are
particularly preferred. As a nmethod graft-pol ynmerizi ng an unsat urated
nmononmer to the ethyl ene-a-olefin copol ynmer rubber (a), any well-known

nmet hods, for exanple, enulsion polynerization nethods, bul k polynerization
nmet hods (Japanese Patent Publication ( im ned) No. Sho 42- 662(1967), U.S.
Pat ent No. 3,435,096 ), solution polynerization met hods (U.S. Patent Nos.

2,098 190, &»B%ia/egd SN e e
02 105051907 oLy PP o 5 i A Y

et hyl ene- a- olefln copol yner rubber n resence.of. a free radical
initiator amP A&t % @ ton ﬁepaé'éﬁrgﬂ § ﬁ? 123 ‘éﬁ'ﬁeous suspensi on

medium is

polypropylene composition ((A)+(B)).

When the amount exceeds 50 parts by weight, a preferable
result in rigidity can not be obtained.

Further, an inorganic filler may be incorporated in

the polypropylene composition of the present invention.
As the inorganic filler, ones improving rigidity and
thermal resistance, for example, calcium carbonate, mica,
crystalline calcium silicate, talc, glass fibers and the
like are illustrated. Particularly, talc and glass fibers
are preferred. Talc has preferably an average particle
size of not more than 4um and more preferably not more
than 3um. When the average particle size is more than
4um, impact strength of the polypropylene composition is
reduced, and appearance such as gloss and the like become
poor. Talc may be used without treatment or after
treating a surface thereof with a silane-coupling agent,
a titanium-couplihg agent, a higher fatty acid, a higher
fatty acid ester, a higher fatty acid amide, a higher
fatty acid salt or another surfactant which are well-
known, for improving interfacial adhesiveness to a
polypropylene resin and dispersability.

Herein, the average particle size of talc means



preferred. As dispersing agents, for exanple, polyvinyl alcohol, cellul ose
conpounds, polyacrylic acid conpounds, inorganic salts, alkylene oxides and
“the like are illustrated. As a free radical initiator, there are given

organi ¢ peroxi des such as benzoyl peroxide, |auroyl peroxide, tert-butyl
peroxy pivalate, tert-butyl peroxy- 2-ethyl hexanoate, tert-butyl
“hydr operoxi de, dicunyl peroxide, azo edfpounds such as
azo- bi s-isobutyronitrile, azo-bis-dinethylvaleronitrile and the like. A
content of the unsaturated nononmer (b) in the graft copolyner rubber (B) is
1 to 50% bypartigble sizen PHe qerraspindixianee HE wiatrermiigiet thy samd i npact
strength, the content is nore preferably 5 to 40% by wei ght, nost
preferably i0tegratesbgisieriputioharuntte axromdingxuealmisods giews ght, a
preferable result in balance between rigidity and i npact strength can not
be obt ai nednretthed coeposied ooy cdisgerpireseitt imverdispersirpy imsdiwd to 99%
by weight of a crystalline polypropylene (A) and 1 to 35% by wei ght of a
graft copol yueh asbwaté¢B) , ammalquleikerard i TikeD A ing veei ght of a
crystalline

centrifugal sedimentation type particle size distribution

measuring instrument.

An added amount of the inorganic filler is usually

0 to 80 parts by weight to 100 parts of the polypropylene

composition ((A)+(B)). When the amount exceeds 80 parts

by weight, impact strength of the composition decreases.

The composition of the present invention can be

prepared using a kneader such as a uniaxial extruder, a

biaxial extruder, a Banbury mixer, a thermal roll or the

like. A mixing of each components may be carried out at

the same time or successively.

As methods of successive addition, there are given;

(1) a method adding a graft copolymer rubber (B),
ethylene-a-olefin rubber (c) and/or an alkenyl aromatic
compound-containing rubber (d) after mixing a crystalline
polypropylene {(A) and an inorganic filler (e), and

(2) a method preparing a master batch having a high
concentration of an inorganic filler (e) by mixing
crystalline polypropylene (A) and the inorganic filler
(e), and diluting to the desired concentration with an

additional crystalline polypropylene (A), a graft



pol ypropyl ene (A) and 3 to 25% by wei ght of a graft copol yner rubber (B)
When the content of copol yner rubber (B) is |ess than 1% by weight, or nore
than 35% by weight, a preferable result relating to bal ance between
rigidity and inpact strength can not be obtained. The graft copol yner
rubber (B) may be used as a master batch prepared by pre-mxing with the
crystal line polypropylene (A). If neceéfsary, an ethyl ene-a-ol efin copol yner
rubber (c) and/or an al kenyl aromati c conpound-containing rubber(d) may be
added to the conposition of the present .invention with the purpose of

i nprovi ng SAPAA¥FBeENTIPRhefBhh @i e4hydessard rekeSiR nrakbes| tability and
the Iike. The ethylene-[err]-olefin copolynmer rubber(c) used in the present
i nventi on RPRE(BHe3NaALEERYLcAECTRELST - SPRPOWNADFRR YRHER 1R bBEPbe R

et hyl ene-[err]-ol efin-non-conjugat ed di ene terpolynmer rubber and the |ike.
As an [errf9dtefin used in the ethylene-[err]-olefin

Further, as second method of successive addition,
there are preferably adopted:

(3) a method adding and mixing an inorganic filler
(e) after mixing crystalline polypropylene (A), a graft
copolymer rubber (B), an ethylene-a-olefin rubber (c)
and/or an alkenyl aromatic compound-containing rubber
{d); and

(4) a method mixing a crystalline polypropylene (A)
with a graft copolymer rubber (B), an ethylene~&-olefin
rubber (c¢) and/or an alkenyl aromatic compound-containing
rubber (d) so as to prepare a master batch having a high
concentration of (B),(c) and/or (d), and diluting to the
desired concentration with an additional crystalline
polypropylene (A) and an inorganic filler (e).

Moreover, as third method of successive addition,
there is given:

{(5) a method Qéparately preparing each a mixture of
crystalline polypropylene (A) and an inorganic fillerf{e),
and a mixture of a crystalline polypropylene (A), a graft
copolymer rubber (B), an ethylene-@-olefin rubber (c)
and/or an alkenyl aromatic compound-containing rubber

(e), and finally mixing these as a mixture. A temperature



copol ymer rubber (c), there are exenplified propyl ene, butene-1, pentene-1,
hexene-1, octene-1, heptene-1, 4- nethyl-pentene-1, 4-nethyl-hexene-1,

4, 4' -di met hyl - pentene-1, octadecene-1 and the like. As the non- conjugated
di ene of a third conponent, 5-ethylidene-2- norbornene, dicyclopentadiene,
1, 4-hexadi ene and the |ike -17- are iJJustrated. As concrete exanples of
the ethylene-a -ol efin copolyner rubber (c), there are exenplified

et hyl ene- propyl ene copol yner rubber, ethylene- butene 1 copolyner rubber,

et hyl ene- propy} epeg Se £t fydpdeney r

et hyl ene- propy# eggq d‘?cyc(? opent a%?%%g J%)erpo yrre ber an:j&qﬁ ﬁml?

or nore kinds; Y- e fin copolyner rubbers (c) may be
used. As the a Q% €§§?%§ t%gﬂﬁgb %&hggégntalnlng rubber (d), rubbers

havi ng the alkenyld%%er m%gggga??gdggdy£i?egnsgéﬁf Qi c rubber or

conj ugated diene r yner n, reaction or t e like, for
exanpl e, a
antloxxdants, ultra violet absorbents, lubricating

agents, pigments, antistatic agents, metal reactivators,
flame retardants, neutralizers, foaming agents,
plasticizers, nucleating agents, bubble inhibitors,
crosslinking agents and the like, can be properly blended
in addition to the basic components described above using
the mixing and kneading machine mentioned above.

The polypropylene composition_of the present
invention can be molded by a usual molding method to
obtain injection-molded articles, and is suitably used
for preparing shaped articles for automobiles and home

electrics.

EXAMPLE

The present invention is explained in detail by the
Examples, but the present invention is not limited
thereto. -

The measurement methods of physical properties are
as follows:

(1) Melt flow rate (MFR) was measured according to JIS

K6758 at a temperature of 230C and under a load of

2.16kg.



bl ock or random copol ymer rubber and a hydrogenated bl ock or random

copol yner prepared by hydrogenating the rubber conponent of the bl ock or
random copol yner rubber, such as a styrene-butadi ene rubber (SBR), a
styrene-but adi ene- styrene rubber (SBS), a styrene-isoprene-styrene rubber
(SI'S), hydrogenated rubbers thereof ang the like. A content of the al kenyl
aromati ¢ conpound in the al kenyl aron@ 2 conpound- cont ai ni ng rubber (d) is
preferably 1 to 50@6by wei ght, nore preferably 5 to 40% by wei ght. Use of

two or m)re(t#)oge ‘%rf‘ }(f | kenyl aromatic conpound-contai ni ng rubbers (d)
G

I's not dist anount of the ethylene-a-olefin copolyner

rubber (c) and/ t he al ke arqmati.c ound- cont ai ni n s 50
parts by wei ght %r} Jtrb%ste é'*aéirﬁvlchgr@o Wgw \Eé’.g ?(?% P60 parts by
wei ght of t pr ene conp03|t| ( When t he _anmgunt exceeds
50 parts b l ﬂﬂ(? gg% S RYSSE: PRYISS: & ned.

thickness of 6.4mm, prepared by injection-molding, under
conditions of a span of 100mm and a loading speed of
2.0mm/min at a temperature of 23C.
{3) Izod impact strength

Izod impact strength was measured according to JIS
K7110 using a test piece having a thickness of 6.4mm,
prepared by injection-molding. Impact strength of test
piece notched after the molding, ﬁasﬂmeasured at a
temperature of 23TC.
(4) Brittle temperature was measured according to JIS
K6758. The predetermined test piece of 6.3 X 38 X 2 mm in
size was punched from a plane board having a size of 25 X
150 X 2 mm and the evaluation was carried out by the
method described above.
{5) Contents of ethylene and propylene;

From absorbance of the characteristic absorption of
methyl group (-CH;S and methylene group (-CH:-) appeared
in IR spectrum measurement of a pressed sheet of a
sample, contents of ethylene and propyléne were
determined by calibration curve method.

(6) Intrinsic viscosity

Using a Ubbelohde type viscometer, reduced viscosities of



Further, an inorganic filler may be incorporated in the pol ypropyl ene
conposition of the present invention. As the inorganic filler, ones
inmproving rigidity and thermal resistance, for exanple, calcium carbonate,
mca, crystalline calciumsilicate, talc, glass fibers and the like are
illustrated. Particularly, talc and glass fibers are preferred. Talc has
preferably an average particle size off3mot nore than 4[err]m and nore
preferably not nore than 3[err]m When the average particle size is nore

than 4 [err]m inpact, strength of the polypropyl ene copposition. is reduced,
and appearEAE%esggﬁ“5§°ﬁ§o§ %ﬁﬁpt¢ﬁp¢£ﬁﬁrgﬁkgai %§0921ﬂa9c£n%9dbe used

w thout treatnment or after treating a surface thereof with a

si | ane- couPtPn@légenters measpredn cHUEFiRgiagegcosiy gWe$ fatty acid, a

hi gher fatty acid ester, a_higher fatty acid am de, a higher_ fatty acid
salt or andehermineda2EaRFdilg cte akike \R2lculabing m%#h?¢qﬁ%ﬂi¢@P¢%terfacia

adhesi veness to a ponproEerne resin and dispersability, Herein, the
average paidi ¢l Botymerofoiatiomefelymer Experimental ScCience” at

page 491 (Kyoritsu Shuppan Limited, 1982}, namely a
method extrapolating a viscosity at concentration of zero
after each the reduced viscosities was plotted against
each corresponding concentrations.
(7)Molecular weight distribution (Q value)
It was measured with Gel Permeation Chromatography (GPC)
under the following condition:
(a) Crystalline polypropylene
GPC : 150C type
Kind of machine 150 C type manufactured by -
Milipore Waters Company.
Column (two columns) Shodex M/S 80 manufactured
by Showa Denko k.k.
Sample amount 30041 (Concentration of
polymer 0.2wt%)
Flow rate ) 1 ml/min
Measuring temperature 135C
solvent o-dichlorobénzene
A calibration curve of elution wvolume against
molecular weight was prepared using a standard

polystyrene manufactured by Toso Corporation. A weight



-19- particle size D50 corresponding to 50% det erni ned by an integrated
di stribution curve according to a m nus sieve nmethod neasured by di spersing
it in a dispersing mediumsuch as water, an al cohol and the like using a
centrifugal sedinentation type particle size distribution neasuring
I nstrument. An added anount of the inorganic filler is usually O to 80
parts by weight to 100 parts of the pe24p¢ropyl ene conposition ((A) +(B)).
When the anpbunt exceeds 80 parts by weight, inpact strength of the
conposi tion decreases. The conposition of the present invention can be
prepar ed udveFagek med@sulagcwedghs (Mwaxiaad axmbefegvesappaxi al extruder, a
Banbury m xer, a thermal roll or the like. A mxing of each conponents may
be carri edmodecal arhaedghs (M of podystyreskyconvensifpddwese successive
addition, there are given, (1) a nethod adding a graft copol yner rubber
(B), ethyl desegmined andutber Q( vpluad¥w/Mn)awRendetarninedcas a
conpound- cont ai ni ng rubber (d) after m xing a crystalline pol ypropyl ene (A
and an i nosgadiec offi modec@dpr wedgh®) dastetibudipnepari ng a nmaster batch
havi ng a hi gh
{b)}Ethylene~@-~olefin copolymer rubber
Kind of machine 150 C type manufactured by
Milipore Waters Company.
Column (one column) Shodex M/S 80 manufactured
by Showa Denko k.k.
Sample amount 300141 {Concentration of
polymer 0.2wt%)
Flow rate 1 ml/min
Measuring temperature 145C
solvent o-dichlorobenzene
A weight average molecular weight (Mw) and number
average molecular weight (Mn) of polystyrene conversion,
and the Q value were determined as described above.
{8) Iodine value
This method was used for determination of a non-
conjugated diene content. According to JIS K3331, an
amount of iodine(g) consumed per 100 g of polymer was
determined.
{9)Share viscosity according to capillary flow test

Share viscosity was measured with Capirograph

manufactured by Toyo Seiki Seisakusho Ltd. under the



concentration of an inorganic filler (e) by mxing crystalline
pol ypropyl ene (A) and the inorganic filler (e), and diluting to the desired
concentration with an additional crystalline polypropylene (A, a graft
-20- copolymer rubber (B), an ethylene-[err]-olefin rubber (c) and/or an
al kenyl aromatic conpound-contai ni ng rubber (d). Further, as second nethod
of successive addition, there are pref2¥ably adopted: (3) a nethod adding
and m xing an inorganic filler (e) after m xing crystalline pol ypropyl ene
(A), a graft copolynmer rubber (B), an ethylene-a-olefin rubber (c) and/or
an al kenyl faldmwing consdd@nésnt ai ni ng rubber (d); and (4) a nethod nixing
a crystalline polypropylene (A with axgraft copol yner rubber (B), an
et hyl ene- [ ¢feqsuntidtd remperature) ;addPorlC an al kenyl aromatic
conpound- cont ai ni ng rubber (d) so as to prepare a master batch having a
hi gh Share speed ; 10 sec !
Ratio of length(L) to diameter(D) of orifice (L/D); 20
(10) Moony viscosity was measured according to JIS-K-6300
at a temperature of 100TC.
Test pieces for physical property evaluation of
items (2),(3) and (4)'were prepared under the following
conditions;
After the composition was dried at 120C for 2
hours with a hot dryer, the composition was injection-
molded under conditions of a molding temperature of
220°C, a mold cooling temperature of 50°C, injection time
of 15 seconds and cooling time of 30 seconds with ISISOE
type injection molding machine manufactured by Toshiba
Machine Co., Ltd.
The compositions described below were prepared by
the following conditions:
A crystalline propylene homopolymer shown in Table
1 was mixed with graft copolymer rubber shown in Table 2
in a mixing ratio shown in Table 2, and was kneaded at
rotating speed of 80 rpm for 10 minutes with a Banbury
mixer manufactured by Kobe Steel Ltd., was formed into

sheet with sheeting rolls, and was pelletized with a

sheet pelletizer to obtain pellets of master batch shown



concentration of (B),(c) and/or (d), and diluting to the desired
concentration with an additional crystalline polypropylene (A and an
inorganic filler (e). Mreover, as third method of successive addition,
there is given: (5) a nethod separately preparing each a m xture of
crystalline pol ypropylene (A) and an inorganic filler(e), and a m xture of
a crystalline polypropylene (A, a graRé-copol yner rubber (B), an
et hylene-[err]-olefin rubber (c) and/or an al kenyl aronatic
conpound-cont ai ni ng rubber (e), and finally mxing these as a mxture. A
t enper at ur ein Tabkhe i AfARR PrasEEXinc ddue Magten BatFhend the nixing tine
is preferably 1 to 20 minutes. Further, if necessary, additives such as
ant i oxi dantecystakking ockyereorlsng S(A) @nd 2 mpaigdn Feighfneft s,
antistatic agents, netal reactivators, flame retardants, neutralizers,
f oam ng agentteriptbutykisdaminymdenmaate afemusleaibing agentbiinoms,
mixing ratio shown in Table 4 using a Henshel mixer and a
Tanblar, thus mixture was kneaded and extruded with a
biaxial kneading extruder (TSS 30BW-EX-2V type
manufactured by The Japan Steel Works Ltd.) in an
extruded amount of 30 kg/hr at.a screw rotating speed of
90 rpm under a suction from a vent. A'graft copolymer
rubber (B) was prepared according to the method described
in Reference Example 1.
Abbreviations in Tables shows as follows:
BC; propylene-ethylene block copolymer
PP; propylene homopolymer
EPDM; Ethylene-propylene-5-ethylidene-2-norbornene
terpolymer rubber.
G-EPDM; graft copolymer rubber
MMA; Methylmethacrylate
P portion; Homopolymer portion in BC
EP portipn; Propylene-ethylene random copolymer
portion in BC -
Reference Example 1
Preparation of a graft copolymer rubber (B)

A graft copolymer rubber (B) was prepared by a

suspension polymerization method with reference to the



crosslinking agents and the like, can be properly blended in addition to

t he basi c conponents descri bed above using the m xi ng and kneadi ng nmachi ne
- mentioned above. The pol ypropyl ene conposition of the present invention can
be nol ded by a usual nolding nethod to obtain injection-nolded articles,
and is suitably used for preparing shaped articles for autonobiles and hone
" electrics. EXAMPLE The present inventT®fris explained in detail by the
Exanpl es, but the present invention is not limted thereto. The neasurenent

met hods of physical properties _are as follows: (1) Melt flowrate (MFR) was
neasur ed aE@G&&Fhgwﬁﬁ¥?P§dK6?5§x§FP&eténﬁ@rﬁ?ﬁ?éeSP BappBEr) C and under a

| oad of 2.16kgq., .- 22- (2) ,Bending test
Publication (Examined) No. Sho 62-10565 (1987).

G~EPDM-1; this graft copolymer rubber (B) was prepared
by a suspension polymerizing a mixture of 87% by weight
of EPDM-~1 shown in Table 1 and 13% by weight of styrene
using Pururonic F68 {( manufactured by Asahi Denka Kogyo
K.K.) as a dispersing agent and Sunperox T0-100
(manufactured by Sanken Kako Ltd.) as a free radical
initiator. G-EPDM~2 to 5 were prepared using a mixture
shown in Table 2 in the similar manner as described
above,

Examples 1 to 5 and comparative Examples 1 to 2

As shown in Table 4, compositions of Examples 1 to

5 were polypropylene compositions prepared by adding a
graft copolymer rubber(B) to crystalline polypropylene
{A) and compositions of Comparative Examples 1 to 2 were
polypropylene compositions prepared by adding an
ethylene- ¢ -olefin copolymer rubber(c¢) to the crfstalline
polypropylene (A). Physical properties of these
polypropylene coméésitions were evaluated. Results of
evaluations are shown in Tables 5 and 6. In the
comparison between these Examples and Comparative
Example, polypropylene compositions using a graft
copolymer rubber(B) prepared by graft-polymerizing an

unsaturated monomer to an ethylene-a-olefin copolymer



Bendi ng test was carried out according to JI'S K7203. Flexural nodul us was
nmeasured using a test piece having a thickness of 6.4mm prepared by

i nj ection-nolding, under conditions of a -span of 100mm and a | oadi ng speed
of 2.0mimn at a tenperature of 23[err]C. (3) Izod inpact strength |zod

i npact strength was neasured according to JI'S K7110 using a test piece

" having a thickness of 6.4nmm prepared i njection-nolding. Inpact strength

of test piece notched after the nolding, was neasured at a tenperature of
23[err] C (4% Brittle tenperature was neasured according to JIS K6758. The
pr edet er ni FBRPEESR) pi 8¥BLIB} ted 3ax HRPyOVeddah2RF9 CHRTPRAEHERS f r om a

pl ane board havin% a size of 25 X 150 X 2 mm and the eval uation was carried
out by the2ReRHoflgRuERrLpREdAbeSe. 1307 IBPREhHt StEENGER RGP B IR opy| ene;
From absor bance of the characteristic absorption of nethyl group (-CHerr])
and net hy| ERBPEFaLBre- &8 €PPP2yed iR LRBPPHL T FORP BT+ Masurement of a
pressed sheet of a sanple, contents of ethylene and propyl ene were

det er m nedebhyYaneboatd f iy GRPaR3Mmesy rubber (a) .



(6) Intrinsic viscosity Using a Ubbel ohde type visconeter, reduced
Jviscosities of -23- three solutions at each concentrations of 0.1, 0.2
and 0.5 dl /g, were neasured. Intrinsic viscosity was determ ned accordi ng
to the calculating nethod explained in " Polyner Solution, Polyner
Experimental Science" at page 491 (Kyoritsu Shuppan Limted, 1982), nanely
a nethod extrapolating a viscosity at concentration of zero after each the
reduced viscosities was plotted agaPast each correspondi ng concentrations.
(7)Mol ecul ar weight distribution (Q value) It was neasured with Ge

Per meati on Chr omat ogr aphy (GPC) under the follow ng condition: (a)

Crystalline polypropylene GPC : 150C type Kind of machi ne 150 C
t ype manuf actured by{WM{TpoTEe Wgers Co any- U (two col umms) Shodex
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by Showa Denko k. k. Sanpl e anount 300/[err]l (Concentration of
polymer 0.2wt % Flow rate 1 mM/mn Measuring tenperature
135[ err] C sol vent o- di chl orobenzene A calibration curve of
el ution vol une agai nst nol ecul ar wei ght was prepared using a standard
‘pol ystyrene manuf actured by Tose3@er poration. A weight -24- average
nmol ecul ar wei ght (Mwy) and nunber average nol ecul ar wei ght (M) of

pol ystyrene conversion were determ ned and the Q val ue (Mwv M) was
determ ned as a scal e.af nnlecul ar wejght distribution.

(b) Ethyl ene-[err]-ol ef ijn copol yngr rubber Kijnd of machi ne 150 C
type manufactured by fM# i pore Watlers Conpanyl. Col urm (one col um) Shodex
M S 80 nanuf act ured m%hgwa Denlfo k. k.
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Sanpl e anount 300[err]l (Concentration of polynmer 0.2wm % Fl ow
rate 1 mM/mn Measuring tenperature 145[err]C sol vent

o- di chl orobenzene A wei ght average nol ecul ar wei ght (Mv) and nunber average
nol ecul ar wei ght (M) of polystyrene conversion, and the Q val ue were
determ ned as described above. (8) |oding value This nethod was used for
determ nation of a non- conjugated diene content. According to JI'S K3331,
an anount of iodine(g) consunpgdypgr3100 g of polyner was determ ned.

(9) Share viscosity according to capillary flow test Share viscosity was
nmeasured with Capirograph manufactured by Toyo Sei ki Seisakusho Ltd. under

t he - 265 mg-conarrrons. Nveasurtng tenperactare ; 230[err] C
Sample Composition { % by weight)
PP-2 Rubber (Kind of rubber)
MB-1 50 50 (G-EPDM-1)
MB-2 50 50 (G-EPDM-2)
MB-3 50 50 (G-EPDM-3)
MB-4 50 25 (EPDM-1) 25(G-EPDM-2)
MB-5 50 50 (G-EPDM-5)
MB-6 50 50 (EPDM-1)
MB-7 50 50 (EPDM-2)

MB: Master batch of crystalline polypropylene
and graft copolymer rubber.

Table 4
Composition ( % by weight)
BC-1 PP-2 MB (Kind of MB)
Example 1 50 33 17(MB-1)
Example 2 50 33 17(MB-2)
Example 3 50 33 17 (MB-3)
Example 4 50 33 17(MB-4)
Example 5 50 33 17{MB-5)
Comparative
Example 1 50 33 17 {MB-6)
Comparative
Example 2 50 33 17(MB-7)

T lﬁiu



Shar e speed ;

(L/'D);

tenperature of 100[err]C. Test pieces for physical

10 sec[err] Ratio of
20 (10) Moony viscosity was neasured according to JIS-K-6300 at a
property eval uati on of

| ength(L) to dianeter(D) of orifice

items (2),(3) and (4) were prepared under the follow ng conditions;

the conposition was dried at 120[err]C fp4
conposition was injection-
of 220[err]C, a nold cooling tenperature of 50[err]C,

_2 hours wth a hot dryer,
nol ded under conditions of a nolding tenperature
injection time of 15

After
t he

seconds and cooling tinme of 30 seconds_w th |ISI50E type injection nolding
machi ne manuf actured by Toshi ba vacKRRéecs. , Ltd. The conposi tions

descri bed bel ow were prepared by the follow ng conditions: A crystalline
propyl ene r shown in Table 1 vwas mixed with 13
rubber shpwn in Tabl e 3 Mdlta fliow qlhqﬂrglshbm@oﬁn Tabk erdrtard was|kneaded
at rotatipg speed of 80 rpmfor 1Q m nutes w_th a Banb%ry m xer
manuf act ufed by Kobe Std&t8.td. d j FRAGSheet | MEMPesadateng rol | s,
and was peII%%k%ed W th i%_x/IOmin. kg, cm? kg. cm/cm T
Example-1 20 14300 10.0 -4
Example-2 20 13900 10.3 -5
Example-3 20 14600 10.0 -7
Example-4 19 14000 9.8 -4
Comparative
Example-1 18 14100 8.3 -2
Table 6
Melt flow | Flexural | IZOD Brittle
Rate Modulus Impact temperature
Unit g/10min. | kg, ecm® |kg, cm/cm C
Example-5 20 13800 3.0 -3
Comparative
Example-2 20 13800 7.5 0

the present invention provides

As described above, the polypropylene composition of

materials exhibiting a good

balance between impact strength and rigidity compared with the

conventional composition using an ethylene-¢-olefin copolymer

rubber.



sheet pelletizer to obtain pellets of naster batch shown -26- in Table
3. After pre-mxing this nmaster batch, a crystalline polypropylene (A and

=0.2 part 5‘“WETght—ﬁ+~ﬁ—%eLL-butyl al um num benzoate as nucl eating agent in
a m xing r | e 4 using a Henshel m xer and a Tanbl ar, thus

-mxture wa fmgﬂgw E‘gﬂi,ruded wi th a biaxial kneading extruder (TSS
" 30BW EX- 2V t+ype nan d by The Jap®r Steel Works Ltd.) in an extruded
anount of 30 kg/hr at a screw rotating speed of 90 rpm under a suction from
a vent. A graft copolynmer rubber (B) was prepared according to the nethod
described in Reference Exanple 1. Abbreviations in Tables shows as foll ows:
BC, propyl ene-ethyl ene bl ock copol yner PP; propyl ene honopol yner EPDM

Et hyl ene- propyl ene- 5- et hyl i dene- 2- nor bor nene terpol ymer rubber. G EPDM
graft copol yner rubber

WHAT IS CLAIMED IS:

1. A polypropylene composition comprising:

(1) 65 to 99% by weight of a crystalline
polypropylene (A); and

(2)1 to 35% by weight of a graft copolymer rubber
(B) prepared by graft-polymerizing an unsaturated
monomer (b) to an ethylene-o-olefin copolymer rubber (a).

2. The polypropylene composition éccording to claim
1, wherein the crystalline polypropylene (A) is a
crystalline propylene homopolymer (i) and/or a
crystailine propylene-ethylene block copolymer (ii).

3. The polypropylene composition according to claim
2, wherein the crystalline propylene homopolymer (i)
and/or a propylene homopolymer portion of the crystalline
propylene-ethylene block copolymer (ii) have a Q value of
3.0 to 5.0 and an intrinsic viscosity (7). of 0.85 to
1.60 dl/g. )

4. The polypropylene composition according to
claim 2, wherein the crystalline propylene homopolymer
(i) and/or the propylene homopolymer portion of the
crystalline propylene-ethylene block copolymer {(ii) have

an isotactic pentad fraction of at least 0.97.

TN



MVA; Methylmet hacryl ate P portion; Honmopol ymer portion in BC EP portion;

Propyl e
= Pr epar at

; copol ynmer portion in BC Reference Exanple 1
nﬁlm lmHﬂﬂt m]_pol ymer rubber (B) A graft copolynmer rubber (B)

- was prepared by arsuspensi on pol ynerization nmethod with reference to the

met hod nentioned in Exanple 1 of Japanese Patent Publication

" (Exam ned) No. Sho 62-10565 (1987). G-BMBM 1; this graft copol yner rubber
(B) was prepared by a suspension polymnerizing a m xture of 87% by wei ght of
EPDM 1 shown in Table 1 and 13% by wei ght of styrene using Pururonic F68 (
manuf act ur ed by APahTheRREYRRBII qe gorro i ki apaesarfing o e isunper ox
TO- 100 (rmanufactured by Sanken Kako Ltd.) as a free radical initiator.
G EPDM 2 t ol 5 wkerepr cbhe thigienpaamolefia seped ymerTapbbez (@)t he sinil ar

manner as descri bed

~-27-

This Sheet Has Been Relylaced
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is a member selected from the group consisting of
ethylene-a-olefin copolymer rubbers and ethylene-«
-olefin-non-conjugated diene copolymer rubbers having a Q
value of not more than 5.0 and a Moony viscosity of not
more than 100.

6. The polypropylene composition according to claim
1, wherein the unsaturated monomer (b) is a member
selected from the group consisting of alkenyl aromatic
compounds, unsaturated carboxylic acids and alkyl ester
derivatives of unsaturated carboxylic acid.

7. The polypropylene composition according to claim
1, wherein a content of the unsaturated monomer (b) in
the graft copolymer rubber(B) is 1 to 50% by weight.

8. The polypropylene composition according to claim
1, further comprising 50 parts by weight or less of an
ethylene--olefin copolymer rubber (c¢) and/or an alkenyl
aromatic compound containing rubber (d) to 100 parts by
weight of the progylene composition.

9. A polypropylene composition comprising:

(1) 65 to 99% by weight of a crystalline
polypropylene(A);

(2) 1 to 35% by weight of a graft copolymer

rubber(B) prepared by graft-polymerizing an unsaturated




above. Exanplés 1 to 5- and--conparative Exanples 1 to 2 As shown in Table 4,
conp05|t|on to 5 were pol ypropyl ene conpositions prepared by
addl ng a gr ' mm‘ ber(B) to crystalline polypropylene (A and

“ conposi tions*ofe Exanples 1 to 2 were pol ypropyl ene conpositions
wprepared by addi ng an et hyl ene- a- oleflg copol ymer rubber(c) to the
crystalline pol ypropyl ene (A). Physical operties of these pol ypropyl ene
conpositions were eval uated. Results of evaluations are shown in Tables 5

and 6. |n thenéREBafb ogobgﬁw@@%y hese Ex mpl.es and Cbnparatlve Exanpl e,
sin

pol ypropyl ene conpositions u N, GOPolymesr eBbberepar ed by
graft- polynpggzlggdan unsat ur at ed nDnoner to an et hyl ene-a-ol efin copol yner

-28- rubber(a), exhibited an inproved bal ance of properties anong fl exural
nodul us, |zod inp ft d brittle tenperature as conpared to
Compos: ti ons u5|ng§%n {304 %Y weight of an ethylene-g

-olefin copolymer rubber (c) and/or an alkenyl aromatic

compound containing rubber (d) to 100 parts by weight of

the total of (1) and (2).

10. A molded article obtained by molding the

polypropylene composition of claim 1.

i



ethyle?fé’- [err] -olef in copolyner rubber (a). -29- [err]

-31- Table 3 Sanpl e Conposition ( % by weight) PP-2
(Ki nd of rubber) MB-1 50 50 (G EPDM 1) MB-2
(G EPDM 2) MB-3 50 50 (G EPDM 3) MB-4 50

( EPDM 1) 25( G- EPDM 2)

ABSTRACT OF THE DISCLOSURE

POLYPROPYLENE COMPOSITION

A polypropylene composition comprising:
(1) 65 to 99 % by weight of a crystalline
polypropylene (A);

(2)1 to 35 % by weight of a graft copolymer

- 30-

50

rubber(B) prepared by graft-polymerizing an unsaturated

monomer to an ethylene-a-olefin copolymer rubber; and

Rubber
25

(3)0 to 50 parts by weight of an ethylene-a-olefin

copolymer rubber(c) and/or an alkenyl aromatic compound

containing rubber(d).

[err]

50



Coqz05-3 0>

MB- 5 50 50 (G EPDM 4) MB-6 50 50 (EPDM 1) MB-7
50 50 (EPDM 2) MB: Master batch of crystalline pol ypropyl ene and
graft copol yner rubber. Table 4 Corrp05| tio % ht C1 PP—

MB (Kingd of MB) Exanple 1 gygsm"t S\ﬁ?_%cr\?@%ﬁ)

50 T 33 17(MB-2) Exanple 3 17(IVB- 3)
Exanpl e 4 50 33 1%€MVB- 4) Exarrpl e 5 5 33
17(MB-5) Conparative Exanple 1 50 33 17( MB- 6)
Conparative Exanple 2 50 17(MB-7) -32- Table 5

propylene copolymer rubber composition.

According to the present invention, there is provided a polypropylene composition
comprising crystalline polypropylene (A) and a graft cobolymer rubber (B) prepared by graft-
polymerizing an unsaturated monomer (b) selected from the group consisting of alkenyl

5 aromatic compounds and mixtures of alkenyl aromatic compounds and alkyl ester derivatives
| of unsatrated carboxylic acids to an ethylene-c-olefin copolymer rubber (). The
composition comprises:

(1) 65 10 99% by weight of a crystalline polypropylene (A); and

(2) 1 to 35% by weight of a graft copolymer rubber (B).

10 There is also provided a polypropylene composition comprising:

(1) 6510 99% by weight of a crystalline polypropylene (A);

(2) 1 to 35% by weight of a graﬁ copolymer rubber (B) prepared by graft-
polymerizing an unsaturated monomer (b) selected from the group consisting of alkenyl
aromatic compounds and mixtures of alkenyl aromatic compounds and alky] ester derivatives

15 of unsaturated carboxylic acids to an ethylene-¢-olefin copolymer rubber (a); and

(3) 1 to 50 parts by weight of an ethylene-a-olefin copolymer rubber (c) and/or
an alkeny] aromatic compound containing rubber (d) to 100 parts by weight of the total of (1)
and (2). '

Further, there is provided a molded article obtained by molding polypropylene

20 composition described in either of the imumediately preceding two paragraphs,
DETAILED DESCRIPTION OF THE INVENTION

In the present invention, a crystalline polypropylene means a crystalline polymer
contammg propylene as a major component. A crystalline propylene homopolymer (i), a
crystalline propylene-ethylene block copolymer (i) having a crystalline propylene

25 homopolymer portion as first segment and propylene-ethylene random copolymer portion as

second segrent, and a mixture (jii) of the crystalline propylene homopolymer (i) and the

This is the replacement sheet
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Melt flow Flexural | ZOD Brittle Rate Modul us | mpact

‘tenperature Unit g/ 10m n. kg. mﬂew] kg. cmcm [err]C
Exanpl e- 1 20 14300 10 -4 Exanpl e-2 20
13900 ;- 10. 3 -5 Exanpl e-3 Subs:!(ﬁute sheet -11800ovember 19990
-7 Exanple-4 19 14000 9.8 -4 Conparative
Exanpl e- 1 18 14100 8.3 -2 Table 6 Melt flow
Fl exur al | ZOD Brittle Rate ~32- WMbdul us | mpact
tenperature Unit g/ 10mi n. kg. cn[err] kg. cm cm [err]C
Exampl-e- 5 20 13800 -3 Conparative

Exanpl e-2 he obtadled by mk380ds dlsclodeSLn JapaneseOPAsedescri bed above,
the pol ypropyl ene conposition of the present invention provides naterials

exhi bi ti ngp@b@%@t@.@narz@ﬁzaﬁ%\é@e;nubrrpsﬁé atrenosh (andgni gindi ty conpared
wi th the conventional conposition using an ethylene-[err]-olefin copolyner
rubber.  jyapanese Patent Publication (Unexamined) No. Hei 2-
77410(1990), that is, by copolymerizing ethylene and an
¢ -clefin, if necessary, adding a non-conjugated diene,
with a Zieglar-Natta catalyst system comprising a
vanadium compound as a transition metal compound
component, an organcaluminum compound and a halogenated
ester compound in an inert solvent such as a
hydrocarbon. Further, the ethylene-a-~oclefin copolymer
rubbers (a) can be cobtained by copolyﬁerizing ethylene
and the @-olefin with a so-called metallocene catalyst
system comprising a well-known metallocene compound which
coordinates cyclopentadiene compounds or derivatives
thereof as a ligand to titanium, zirconium or hafnium,

and an aluminoxane.

Next, as an unsaturated monomer used for graft-polymerizing
to the copolymer rxrubber, alkenyl aromatic compounds, or mixtures
thereof with alkyl ester derivatives of unsaturated carboxylic
acid are used. As alkenyl aromatic compounds, there are

illustrated compounds represented by the following general

formula:

This is the replacement sheet
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- 33 - THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLONS: 1. A
pol ypropyl &e conposition—conprising: (1) 65 to 99% by weight of a

crystal Ifin and (2) 1 to 35% ht of graft
copol mer ﬂf’” wg&ted by graft- 5 Pdpstite ffy'ﬁgt aﬂngg‘d@mlb&fé&m
nono (b) sef ect edt he group consi sting of al kenyl aromatic
corrpounds and m xtures of al kenyl are@t-i c conpounds and al kyl ester
derivatives of unsaturated carboxylic acids to an ethylene-[err]-olefin
copol ymer rubber (a). 2. A pol ypropyl ene conposition according to claim

1, wher ei nTHiRECCAYNISIDEFINING TPH INVERTIONCARB)AS FORLOWSH al | i ne propyl ene

honmopol ynmer (i) and/or a crystalline propyl ene- ethylene bl ock copol yner
(ii). 3. LA pAlyqbyg;pwlmmpvpbi@ntcbmﬂai@gordi ng to claim2, wherein the

crystalline ro Ien ner, (i) and/ ro en 0 ol yner
po)r/tion of tE\e yst ﬁg&%’ S}é‘fﬂg)aﬂs WP@&@“&%’#@&@S@ prre)r/ (ii) have

a Qvalue of 3.pnto | | f
1.60 dl/g. 4. E)"')A pgltxglpﬁ)}%y e#g&?:lf)r?gosds tion a?n?)érf gé{gﬂ% glnﬁegbﬂ ere| n

t he crystapdlymeripingpad susatirad podnpmer (6) }elemleﬂ frondt the gronp)cbmmlngoubﬂkégzyter
ortion of the crystalline, propyl ene- 2Q ethy| ene blogk ¢o have
gn i sot act FROTREACTIPPHUYE ARG P@/ pf plkgry amél °9mP°umf& ﬁ&&%&%ﬁs qaﬁ(’i
t t I f
cono yher o E‘%ﬁﬁﬁ%?%gxﬁh@%%hé’é’@ﬁ%%rorf#?ﬁé’ﬂzﬁ%a%‘f’%%%s. LEing of

ethylene-[err]-olefin

2. A polypropylene composition according to claim 1, whercin the crystalline
10 polypropylene (4) is a crystalline propylene homopolymer (i) and/or a crystalline propylene-
ethylene block copolymer (ii).

3. A polypropylene composition according to claim 2, wherein the crystalline propylene
homopolymer (i) and/or a propylene homopolymer portion of the crystalline propylene-

15 ethylene block copolymer (ii) have a Q value of 3.0 to 5.0 and an intrinsic viscosity [n], of
0.85 10 1.60 dl/g.

4. A polypropylene composition according to claim 2, wherein the crystalline prepylene
homopolymer (i) and/or the propylene homopolymer portion of the crystalline propylene-
20 ethylene block copolymer (ii) have an isotactic pentad fraction of at least 0.97.

5. A polypropylene composition according to claim 1, wherein the ethylene-o-olefin

copolymer rubber (a) is a member sclected from the group consisting of ethylene-c-olefin

copolymer rubbers and ethylene-e-olefin-non-conjugated diene copolymer rubbers having a
25 Q value of not more than 5.0 and a Moony viscosity of not more than 100.

6. A polypropylene composition according to claim 1, wherein a content of the
unsaturated monomer (b) in the graft copolymer rubber (B) is 1 to 50% by weight.
30 7. A polypropylene composition according to claim 1, further comprising 50 parts by

This is the replacement sheef



——

copoly rs and et hyl ene-[err]-olefin-non-conjugated. di ene copol yner
rubberwﬁﬁf ” | ue of not nore than 5.0 and a Mbony viscosity of
not nor ex L1 A pol ypropyl ene conposition according to claim]l1,
wherein a content of the unsaturated monon@ybgtifyte gheet- jPalovernpet 1999
rubbef (B) is 1 to 50% by weight. 30 7. A pol ypropyl ene conposition
according to claim1, further conpri.ssigng 50 parts by -34- weight or |ess
of an ethylene-[err]-olefin copolyner rubber (c) and/or an al kenyl aromatic
conpound contai ni ng rubber (d) to 100 parts by wei ght of the propyl ene

Ui o8, | . c Y : . .
et oin t Rest oz e bE KARALLENERE SERASE! MBEIES Ak bE sl ibpmatc
and net hytompamdydoataining rubber Al) po [10G panty be seigho op thei gropyierecioipositiop. (1)

65 to 99% by wei ght of a crystalline polypropylene (A); (2) 1 to 35% by
wei ght of a graft copol yner rubber (B) prepared by graft- 10 pol ymeri zing

romar ¢ EormofrRL BRI PLSHbT SeohBrR fo St b Tetah s Sosarar oA
ester dar (p)ds styesneir A Mbare T isEaereinaNethylthetitibAgatb O an

ethylene-[err]-olefin copolynmer rubber (a); and (3) 1 to 50 parts by
wei ght of an ethylene-[err]-olefin copolyner rubber (c) and/or an al kenyl

g][ O??; [ (1:5§gggo%?n.§lo-1%9ieﬂé g&nﬁ&%%rw . En%: 100 parts by weight of the total
()  65to99% by weight of a crystalline polypropylene (A);
| 5 1 t0 35% by weight of a graft copolymer rubber (B) prepared by grafi-
10 polymerizing an unsaturated monower (b) selected from the group comsisting of alkeny
aromatic compounds and mixtures of alkenyl aromatic compounds and alkyl ester derivatives

of unsaturated carboxylic acids to an ethylene-a-olefin copolymer rubber (a); and

3) 1 1o 50 parts by weight of an ethylene-a-olefin copolymer rubber (¢) and/or

an alkenyl aromatic compound containing rubber (d) to 100 parts by weight of the total of (1)
15 and (2).

10. A polypropylene composition according to claim 9, wherein the unsaturated monormer
{b) is styrene or a mixture of styrene and methylmethacrylate. .

20 11. A molded article obtained by molding the polypropylene composition of claim 1 or
9. '
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Table 3

Sample Composition { % by weight)

PP-2 Rubber (Kind of rubber)
MB—1 50 50 (G-EPDM-1)
MB-2 50 50 (G-EPDM-2)
MB-3 50 50 (G-EPDM-3)
MB—4 50 25 (EPDM-1) 25(G~EPDM-2)
MB-5 50 50 (G-EPDM-4)
MB-6 50 S0 (EPDM-1)
MB-7 50 S0 (EPDM-2)

MB: Master batch of crystalline polypropylene

and graft copolymer rubber.

Table 4
Composition { % by weight)
BC-1 PP-2  MB {(Rind of MB)
Example 1 50 33 17({MB-1)
Example 2 50 33 17{¥B-2)
Example 3 50 33 17 (MB-3)
Example 4 50 33 17{MB-4}
Example 5 50 33 17 {MB-5)
Comparative
Example 1 50 33 17{MB-6)
Comparative
Example 2 50 33 17(MB-7)
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