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TI TLE OF THE | NVENTI ON POLYPROPYLENE- BASED COPOLYMER

AND- FI LM COWPRI SI NG THE POLYPROPYLENE- BASED COPOLYMER

BACKGROUND OF THE I NVENTION 5 Field of the I'nvention

[0001] The present invention relates to a

pol ypropyl ene- based copol ymer. Mre particularly, the

present | nvent| on relates to a pol ypropyl ene-based
xR erial of a filmfor

h is excellent in bal ance

9% _ t tran i din
pr operIttrl?g? aﬁgq‘f BASED SPOLSMER | di N"ND FII.M

ow t errper ature 1 npact resi stance, and

a fid f'ﬂgE ERNE-PASEI*ODPOINMER
Rel ate ackgroun [0002] Si nce pol ypropyl ene is

eXCﬁéegGRemd)meﬂwmmnce and packagi ng
W dely used 1n the field of

pacmklrtgth@%vgﬁmﬁal s such as food packagi ng, fiber

packagi ng an I ke. The packaging material is

reqppo@] to h’li‘h@ ? feaeat tinvestion srelateb s o ipgilypropylene-based
hea re3| stance, 1ow tenperature inpact resistance,

heatopeBim&y Mo rpartisularlyy! thekipresents invention aelates to a
like, and is further requiréd to have less fjsh eyes

and pyienetbasetd copalymeen auitsblecepeximateyial of @ fidm for
packagi ng material for retort foods, there are

dermpadiesping! betoetatfoodsswhicnds emoghientoir balence caweng heat
sterilization in which hi tenperature, processing is

per Tesistadca,iganspaaency, sl cgngm@peﬁthsowd lawgdempgrature 1mpact

sui table for use at Iowterrperature I n ord

mai nesistance.andpidm comprisingde pal ypepyl gﬂ%@‘ﬁ?‘é?o}iﬁner* |
is COFSI dered to |ncorporate a large 25 anount of an

el a ahed IBagkpraBn@ Abut in this case, the

Zgﬂﬁ@b@ﬂ' it y 1nvget1;]0 5 Igﬁngng is g}%éﬂenst 1|nsngdi|dlty, fihf rdststance
and packaging suitability, it is widely used in the field of packaging
materials such as food packaging, fiber packaging and the like. The
i)ackaging material is required to have characteristics such as rigidity,

heat resistance, low temperature impact resistance, heat sealing
properties or blocking resistance or the like, and is further required to
have less fish eyes and to be excellent in appearance. Especially for a
packaging material for retort foods, there are demanded both heat
resistance compatible with retort sterilization in which high temperature
processing is performed and impact resistance at low temperature
suitable for use at low temperature. In order to maintain the impact
resistance at low temperature, it is considered to incorporate a large
amount of an elastomer component, but in this case, the compatibility

with sliding properties is difficult to achieve.
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1 [0003] In addition, since in recent years the
packaging material for retort foods has diversified
and it is required that contents can be confirned, as
t he packaging material for retort foods, there is used
a filmexcellent in transparency so that contents nmay
be confirmed. 5 [0004] I n Japanese Patent Application

Lot SR, N2t TP R SR8 B ARl for

‘SPeCiehd, IR hat FivbRif0Radd £ADRIANGA B0A bantents can be

exce resistance mper at ur e,

heat ' n i St i d
nygi SHECAEE the PaCRARE SERMIMENCANS 0885, thore i used 2
| ar gepgi oy | ARy BBRfirhed.

i rrpgfg?ﬁ erg(ggllléltﬁgﬁcte [ %ggﬁ“?nscfg%ﬁalﬂ[bgg%té I n"Japanese

Pat emjooARP! | Cahi bel-1IReR MapplR-atidR023id-Ogiel Nd.56-93062,
desp[;vioggg an !qhnpa tafn?_esi st ant D%boq ypropyl ehe- igw;ed

resi fher& GENAScHbed #Match filn vtnaidednfrom 4 rpslypeosriene block
and conprises 95 to 10 15 parts by weight of a

pol y@s ?ﬁ-féi‘eh&’ﬁﬁ dspesifie propdttied ik egsod Hanappbarahye and is
wei ghtlﬁf)1 et hyl eng al?1d/or gn F?-?E)I efin may be p _
copogntElent cith dmpabt resisbihgeant slow temppratuve, cheat resistance,
copol yner el astoner containi ng propyl ene having i
spechlbickinghyesistahce nagdefaodehygienity peopertics. abiowever iwith the
as the constitutional unit, and a production nmethod .

t heripofeastmichaege-sized meatrt tioachesy firthemmprosemeand i ilonmpact
processed to produce a film the resulting filmis
excedesistanderistdemangd®dency but may have insufficient

i mpact resistance at |ow tenperature i_n _sone cases,

[ 0006005H Japdnekapapese RatergpApphication Laid-@pem No. 8-302093,
58-71910, there_is disclosed a nethod for prqducjng cf‘ )
sof ttheteer ifoplleseribedo| ast | nnpag-mmtblmﬂxpmgm@rbase resin
excellent in heﬁt resi stgnce, inpact resistance, .
composition which 1s excellent in transparency and comprises 95 to 10

-

parts by weight of a polypropylene-based resin in which less than 10%
by weight of ethylene and/or an c-olefin may be copolymerized and 5
to 90 parts by weight of a copolymer elastomer containing propylene
having specific physical properties, ethylene and an c-olefin as the
constitutional unit, and a production method thereof. However, when
the composition is extrusion processed to produce a film, the resulting
film is excellent in transparency but may Have insufficient impact
resistance at low temperature in some cases.

[0006] In Japanese Patent Application Laid-Open No. 58-71910,
there is disclosed a method for producing a soft thermoplastic oleﬁn-
‘based block copolymer excellent in heat resistance, impact resistance,

surface adhesion and scratch resistance. However, When the



10

15

20

25

surface adhesion and scratch resistance. However, when
the 2 conposition is used as a filmfor retort food
packagi ng, it may have insufficient heat resistance
in sone cases. [0007] In Japanese Patent Application
Lai d- Open No. 59-115312, there is disclosed a nethod
for producing a copolynmer conposition for 5 a retort

Al My ST 8 AL, o v
PR3 ST
2l 97 P14 ARG AR AR PARORENTo, 59-115312

G RIS R SRR 8 R apnendhagoaon o

a-olerin avi ng ons "‘as" the first

sta hit icR' i fRistagcaand etéllent in impact
hi gﬁaefeeﬂtﬂgrftﬂﬁ? 3@*&“‘8&%&%‘?‘%& in Yoot Rtistafiodtald ERLelnt in imp

THE /DidEMEe G IBM\H&HHQQJ Figthol rdsitamce; ending resistance and

invention is to provide a pol ypropyl ene-based

COPOflexIBIlit§*aevelts xceiiehpis stabl®heathsealinglfroperties and food
resi stance; transparency, sliding properties and |ow

t enmigygibnicepiopertiés.r eHostevree sinesdthis toinposition iisiobgained by
t he pol ypropyl ene-based copol yner or the

pol yiahdolg npobanedzings ipro esind oethyl@®0gind/er an o-olefin
result of the earnest studies, the present inventors

hav ehaving dctot Hatafton atoasear therfirshstage, itds notipreferale for use
above problens, and 20 conpleted the present

i nveasta film fodGigh retost food, packagigeeseme ©aseR: i on

relates to a pol ypropyl ene- based copol ynmer conpri sing

50 (SUMMARYOR RHIINVENTION  conponent ( conponent

A) mainly conprising the constitutional unit . derived .
frorle@DS%yl endmngbiesti a§ therepreser JBVERLIQN ¢k ionprovide a

155C - .
polypropylenc-based copolymer excellent in balance among heat

resistance, transparency, sliding properties and low temperature impact
resistance, and a film comprising the polypropylene-based copolymer or
the polypropylene-based resin composition.

[0009] As a result of the eamest studies, the present inventors have
found that the present invention can solve the above problems, and
completed the present invention.

[0010] That is, the present invention relates to a polypropylene-
based copolymer comprising 50 to 95% by weight of a polymer
component (component A) mainly comprising the constitutional unit
derived from propylene and having a melting point exceeding 155°C
and 5 to 50% by weight of a copolymer component (component B) of

propylene, ethylene and an a-olefin having 4 or more carbon atoms in
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25 and 5 to 50% by wei ght of a copol ynmer conponent
(conponent B) of propyl ene, ethylene and an a-ol efin
having 4 or nore carbon atons in 3 which the content
X) of the constitutional unit derived from propyl ene
is 105X<50% by wei ght, the content (Y) of the
constitutional unit derived fromethylene is

consD il T eonigr (Xt ThE FopSitpriofial Uil Fivsd, from propyiene
Chat 5t RRERstSYeob xH ety 4h R Ly SELP the (RERtiGTnal unit
0 5 g 5 ST By B s  of e
or I"&F}f‘saftfﬁ‘ﬁgﬁi?l uﬁ'fto({%i\}é?i ieijg;‘ﬁ‘fl %?Phgﬁfeﬂl?(FlaQﬁlgt Reor more carbon

cons Ironal unit eriv rom propylene®s 1

+oF Satobth LO0LE0% BICLIM (pi\Aqed 1B8Nthd WELOT D Y and Z is

relates to a polypr copol ynmer conpri'si ng
a poj Yo%/ ng?agﬁpt arlcE QAR ORRIPhtAtatithi of Xhé o¢atest (&) aof the

constituti derived from propylene and havi ng

a mebdAdiRuiGhall ufitt (RN frbod GrafdoRfizoRaVEED or more carbon
conponent (conponent B) of propyl ene, ethylene and an

a- ol gl  t45 thevidittedt IX)ofe tardvmtiaitional whétr denived from
(i) Xylene-Soluble Content at 20C (CXS) of the

pol ypr dreie- basbsks, copol ynmer is 4-40% by wei ght, and

(ii) the content (P) of the.constitutional unit

der i [0 1fjr om dnopudditionf thehe pBosent| eiGemtiont irelates fo a
305P<70% by wei ght, the content (Q of the 20
conspolypromylaheaised deopolundn conpiisingne i polyoep <omponent
by weight, the content (R) of the constitutional unit

der i {ceanonentaA) aneindy i cotprising a canstitutiena aueisderived from
atoms i s O<R<20% by wei ght (provided that the total of

P, Cprepylenea and bavinga msligng point exceeding 155°C and a copolymer

component (component B) of propylene, ethylene and an a-olefin
having 4 or more carbon atoms, wherein;
(i) Xylene-Soluble Content at 20°C (CXS) of the polypropylene-based
copolymer is 4-40% by weight, and
(ii) the content (P) of the constitutional unit derived from propylene of
the Soluble Content is 30<P<70% by weight, the content (Q) of the
constitutional unit derived from ethylene is 30<Q<50% by weight, the
content (R) of the constitutional unit derived from an a-olefin having 4
or more carbon atoms is 0<R<20% by weight (provided that the total of
P, Q and R is 100% by weight).
DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0012] The polypropylene-based copolymer of the present

invention is a polypropylene-based copolymer comprising a polymer
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DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 25 [0012] The

pol ypr opyl ene- based copol yner of the present

invention is a pol ypropyl ene-based copol yner -
conprising a polynmer 4 conponent (conmponent A) mainly
conprising the constitutional unit derived from

propyl ene and having a nelting point exceedi ng 155C

ZPﬂﬁ@%E:;{ﬁ%%cmg%q&ﬁ?%?@?@ i sgs%aw@%hﬁgml i
atons. .5 1 X ne- So Con . at_ 2 °
pol ﬁ?lrb = WQ{’@E"E@O% Mng§ ﬁ%&gb@g@g%ﬁf’é $ 155°C
Eidﬁcgﬁiso%%ﬁ@'e}é §hﬁ@%ln%fﬁ G ) 'fg-*f ﬁ;é%%y%hﬁ%m and
asgl uﬁé&?%ﬁeiﬁﬂgéhfg@é{&? e po%?}}sélpyl ten:- égts:ge-

oo WO 5, LeneSABR, Laiint RanbrC, bF, tEPpelypropylene-

t he € 7 1460, ' (S i NS pol lene-
or op e Iy ARE A LU0 SR I Slei gL polypropylene
the pafeldo NRE0 @)t f)he Tigo epafawtis preferably 5-
occu'%ﬁe'rqgcﬁoeﬁ’g‘%lr%ropyl)gnb- gzii d )copol ymer, thIcSeEiJrfS Y
cont ¢18hE 8RB NER! praferabbP SL32 %ok Ryeight.ghIf the Xylene-
prefg%blygvgogto 95% by Bvei ghtb,wrmre p[rjge(ferggl y 60 to Y
90% Sytubts Cuntemngt 20°C (Uffth@r]iolgpfoﬁy‘l&i@-bﬁmﬂl epbpoBmer is less
5 to 50% by wei ght, preferably to 40% by weight,
nor ethaned%r byl weikht! thet@pbyt vesighnce lat lowetempématureomay be
the conponent Bis |less than 5% by weight, the inpact
r esiisferiog ahd! oivtB® tenteat aexveedsayObe byf sveight, thed sliding
if the content of the conponent B exceeds 50% by
wei giropetties slaydiendetpriopstedi es may be deteriorated.
[0015] The conponent A is a_polymer conponent mainly

[0014] With regard to the ratio of the component A and the

component B occupying the polypropylene-based copolymer, the
content of the component A is 50 to 95% by weight, preferably 60 to
95% by weight, more preferably 60 to 90% by weight, and the content
of the component B is 5 to 50% by weight, preferably 5 to 40% by
weight, more preferably 10 to 40% by weight. If the content of the
component B is less than 5% by weight, the impact resistance at low
temperature may be inferior, and if the content of the component B
exceeds 50% by weight, the sliding properties may be deteriorated.

[0015] The component A is a polymer component mainly
comprising the constitutional unit derived from propylene and having a
melting point exceeding 155°C. From the viewpoint of heat resistance,
the melting point of the component A is preferably higher tﬁan 158°C
and more preferably 160°C or higher. In addition, the component A
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conprising the constitutional unit derived from
propyl ene and having a nelting point exceeding 155C.
From t he vi ewpoi nt of heat resistance, 25 the nelting
poi nt of the conponent A is preferably higher than
158C and nore preferably 160C or higher. In addition,
the conponent A 5 may be produced by copol yneri zi ng

|ef E@ﬁ?{ ! braryisedoby rapobRea afﬁallﬂ?ﬁuﬁ‘?"rf B 3G blifigsuch as
When g‘f‘iﬂ“eﬁ‘é‘i F@ﬁfégé‘g%ﬁ@g 58 (RECPE BRI IBRP VAL 155°C or
2 R A S SR e e s
c glns{"?é‘l}%wﬁnﬁ“ﬁ’ 30 AR yth A -GARE A0 fike, the

wel géﬁnégié’t t(ﬁs fhef‘rb%nsﬂ flﬁhﬁ#afl‘bhﬂlt%(?:ﬂ%iedveﬁaﬁ* A 42%6fin in the

(provi onent

prggéﬁ’ ne is ?{#}Rﬁ%ﬁ}k m%}n&;fﬁ ﬁ‘gefﬁ?ﬁr}‘sf?ﬁmpﬂsmg the

V' Scétiids‘tﬂ%@éna‘lhﬁnt: %ﬁ%& Trof} pio pg"l’éne Ras Y By | weight or less and

mte ut 1s 1n the range of eferaby .5 to 3.0

d Ug prederaBBF 8% b WeRt Yorlebs (rodideditiaa the Qﬁ)ldﬁ&leﬂ' kemponent

cont'ent (Y)" of the constitutional unit derived from
et hymafflyCeminprifit ithe tdumstituined nini® derived Yromi Oppdpylene is
wei ght , 15 preferably 52 <<Y570% by wei ght and nore

pr ef FOG8Y by Sheight). 70Phdinteitisith vidcpsityi oethe batpohent A is not
total of t%e content (X) of the constitutional wunit

der i partichitanly lintited, due ic imths rengei of prederablypdrfeta 38 dL/g and
the content (Y) of the constitutional unit derived

f r onmerdptefombiypd .3 be2codLgnt (Z) of the

constitutional unit derived froman a-olefi n havi ng

or nifi0d 630 carlen cantems () vdothengonstitytional nmit lﬁ@ﬂVﬂd from
content (Y) of the constitutional unit derj vedo g

et hyéthyilenies cootaingd v §he eomperent thds S0<Y<70% by weight,

preferably 52<Y<70% by weight and more preferably 55<Y<70% by
weight (provided that the total of the content (X) of the constitutional

unit derived from propylene contained in the component B, the content
(Y) of the constitutional unit derived from ethylene and the content (Z)
of the constitutional unit derived from an a-olefin having 4 or more
carbon atoms is 100% by weight). If the content (Y) of the
constitutional unit derived from ethylene is 50% by weight or less, the
impact resistance may be decreased, and if the content (Y) of the
constitutional unit derived from ethylene exceeds 70% by weight, the
transparency may be decreased.

[0017] The content (Z) of the constitutional unit derived from an

a-olefin contained in the component B is 0<Z<20% by weight,
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I mpact resistance may be decreased, and if the content
(Y) of the <constitutional unit derived from ethyl ene
exceeds 70% by weight, the transparency may be
decreased. 25 [0017] The content (Z) of the
constitutional unit derived froman a-olefin
contalned in the conponent B is 0<Z<20% by melght, 6

oo Dt i%%f&ﬁ( Byowagh ik Twe Porisrlly [5E<10% by
;?2;@&*&@@@ A0 T 10 s GRS
(), i ST, OB L BGRESTR comen
T R L AR B O g
Conﬁzﬁ‘ iy E&%ﬂtuﬂﬁhﬁl dift J&dvdd ‘}‘fBrg Mot o?'ofé 3:195/"40# more

wel ght ransparency nmay be ecrease

contc%gq, lﬁ ogésctefggs@gﬁb %élgﬂa' urzfttﬂéerdo\fﬁe’mf @Y of the

an a- nt', the 10 1np

fes'oﬁlﬁﬁﬁﬁw’i‘hl | emt&é? PLE6H FRY %aswgﬁf rﬁa@%d b)I Q0dight, the

The weight ratio of the content
CongidrisPhtemeyl HEY! bedqldcy@fded! Oiﬁdinlia‘tﬁé eﬁ:bﬁtéiﬂlV (7Y of the

or nore carbon atons to the content (X) of

consionbtitutivhal unit deri\@id feth ﬁﬁ@ﬁb!&fﬁpﬁk@é&lsllﬁ%@ welght the

conmponent B is 1 or less, .preferably 0.7 or |less, and

nor énfpaef fesithycablow témperanhfe rhay ieadeseeapet. rati o of

the content (Z) of the constituti onal unit derived

f r of00%8] a- ol Therwéight ratict ob thereortenbfDoof ewomstittidreal unit
content (X) of the <constitutional unit derived from

pr oplerived fremsan oaodlefimhaviags4 orhmorerparbion atesisskoatheecontent
at |ow tenperature is increased 19] As the

co ns{K)thttﬂlcrmnsumtmnﬂé rinit denwadwtlmmquopykmmuhﬁm egmponent

20 4 or nore carbon atons contained in the conponent
B, thisr bomigssppreferably 0.7 or less, and more preferably 0.5 or less. If

the weight ratio of the content (Z) of the constitutional unit derived from
an a-olefin having 4 or more carbon atoms to the content (X) of the
constitutional unit derived from propylene is set at 1 or less, the impact
resistance at low temperature is increased.

[0019] As the constitutional unit derived from an a-olefin having
4 or more carbon atoms contained in the cdmponent B, there may be
mentioned the constitutional unit derived from 1-butene, !-pentene, 1-
hexene, 1-heptene, 1-octene, 4-methyl-1-pentene, vinylcyclohexane,
vinylnorbornane and the like, and preferred is 1-butene. The intrinsic
viscosity of the component B is not particularly limited, but is in the
range of preferably 2.0 to 5.0 dL/g and more preferably 2.5 to 4.5 dL/g.
[0020] The content (Q) of the constitutional unit derived from
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menti oned the constitutional unit derived from

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

4- et hyl -1 - pent ene, vinyl cycl ohexane, vi nyl norbor nane
and the like, and preferred is 1-butene. The intrinsic
viscosity of the conponent B is not particularly
l[imted, but is in the 25 range of preferably 2.0 to

e
ot RRVBTORNERS a6 b GIRNSRET e R Osaar ity EhE broferably
na S <atel ahesieRe S B, BRI T pEQg by weight
tne. @aSided ot pecfortl B0 5, 0L e Roliaf ol Wiy, 1F the
o RLRAS 302 Bl TniP BehER AoSeTais 30% by
Séif&%ﬁ&hgogf ?é&“ﬁh@?‘ggpé@ﬁ {éﬁﬁ%’t‘é?ﬁ?rxgl?‘f%’ggad’eﬁéased, and if the

—

35eh I THEPEont et .
2 oroitht G Redd SO B WERh, i AltngficR ey el thed

Cont t 20 | : | di &
oonRIR, 20 T ofitnd SRYRITN| @it ialotie derived Som an

mor riebk; ' reontsiadd tihaX vidiee-Solubl
Tor S ISR BfYide 1 BEMorg X atotbantdifed AR yice-Soluble

cont efhtdnRat 20°06E GRlybripylemt bused copolyoset rOR=20% by

a-ol etm having or norée carbon atons is 0% by

wel ofeightproferibipa<RIchs %ty Weighe, dnd mmorospteferalily 1 <R<10%

the con (R) of the constitutional unit derived

f r onbypiveiglat ?rbvided\tl]agﬂﬂa totalrofi B, QanddR isd 6686 byoeeight). If

20% by weight, the inpact resistance at |ow

t enpitieatonentsR oefdber eenstitutionab 22t Heeivedi fromy an o-olefin

particular limt to an intrinsic viscosity of the

pol yimrvipg 14e o mhareechrbop aitgmsris Batby meighty dhe sransparency may

1.6-4.0 dL/g is . . .
be decrea%ed, and if the content (R) of the constitutional unit derived
from an c-olefin having 4 or more carbon atoms exceeds 20% by
weight, the impact resistance at low temperature may be decreased.
[0022] There is no particular limit to an intrinsic viscosity of the
polypropylene-based copolymer, but the range of 1.6-4.0 dL/g is
preferable, and the range of 2.0-3.6 dL/g is more preferable.
[0023] As a method for producing a polypropylene-based
copolymer of the present invention, there may be mentioned a method
for producing the polypropylene-based copolymer by polymerizing the
polymer component (component A) mainly comprising the
constitutional unit derived from propylene and continuously

polymerizing the copolymer component (component B) of propylene,
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20 preferable, and the range of 2.0-3.6 dUg is nore
preferable. [0023] As a nethod for producing a

pol ypr opyl ene-based copol yner of the present

i nvention, there may be nentioned a nethod for
produci ng the pol ypropyl ene-based copol yner by

pol yneri zing the polyner conponent (conponent A) .

R Sk R oo ook . e

RSy YRR B e « o
. T -

or ocnieeregn Rp AR R AR AT T R T

A e S T A cxame, o ca

o s TR Sy il Sy oo

Conpﬁ?@glﬁbuﬁ‘@ %ai‘:ﬂgﬁj @&@g?ﬂeﬂpﬁiﬂ aHSBEC1P6n ARABEdsed as needed, a

cat a system conpr g a transition netal conpound

) g o iy onbl igond of oy 1V

cycl op an al kyl al um noxane, or a

cat %ﬂsgygggatﬁ?gicngrmbr Apihg 0B rEfdbpanadienyt thgofand an

group | Peri1 odi ¢ Tabre having a

cycl AfiREYAnd, 0¥t catalysp BBRIYIEIA® ariragition nwiakcompound
conpl e y reacting with the transition netal

Conpgfl gganqlmval ofrtheRPeriodicTabledmpdng . cyclopgntadéeryl ring, a

pref er s a production nethod of using a cat altﬁSt .

CoNpgamhoand Rehiiflg 4n tienicuconpleak ytst reastingnevith the transition

organonetal conpound catal yst 15 conponent and an

el ecinetal compouhdrarttanuskganesluminen . cqropesd.Thdmong these,

solid titanium catalyst conponent includes, for | )

exanptederred tis iavptoemctiohtraethod eHupingnal cetalysti camprising a solid

solid catal yst conponent which is obtained by

bri njiamgum setakyst acempsnent masneonganometal compound  catalyst
component and an electron donor further used as needed.
[0025] The solid titanium catalyst component includes, for
example, a ftrivalent titanium compound-containing solid catalyst
component which is obtained by bringing a solid catalyst component
precursor obtained by reducing a titanium compound with an
organomagnesium compound into contact with a halogen compound
(for example, titanium tetrachloride) and an electron donor (for example,
an ether compound and a mixture of an ether compound and an ester
compound) in the presence of a silicon compound.
[0026] The organometal compound catalyst component includes
an organoaluminum compound having at least one Al-carbon bond in

the molecule, and preferable are a trialkylaluminum, a mixture of a
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precursor obtained by reducing a titani um conpound
Wi th an 20 organonagnesi um conpound into contact wth
a hal ogen conpound (for exanple, titanium

tetrachloride) and an el ectron donor (for exanple, an

et her conpound and a m xture of an ether conpound and
an ester conpound) in the presence of a silicon

B I EIE ST —
and WL EEpeh ?a‘%%?eaa%?%re?ﬁ{‘eaﬁﬁﬁfmmu% iwpb pfimginum, a
2| L;I;ng)ltzkyl aI a. dlrgl lk%n(g ﬁ]@ﬂglhal i de oLifllide or
i def a{apﬂwﬁaﬂwg%éé ot ﬁtyYLf"u?‘nmnE“mmch?or |md)e(t or”

AR, S LASRE, U AR onveen

th)%%%ﬁgfniﬁ%t Shifhd °¥§ﬂt’<§$ﬁﬁaﬁﬁ- BB Aot ipq i & pHodBhorus-
s apuRAE (bR CaRE A S b G Al CORMARCT Among
oxy %@sé%}é‘fepﬂepg is ]éh Hngorﬁglq“ﬁg ps&,ingg%? or a nitrogen-

preferred*are k OX (I S or

Spe Jﬂ ?ﬁﬁ{]’%t é;foﬁl,g%(ﬁléﬂligllﬁg %Tg?)}g : raﬁ”ﬁﬂ%)g%n—ébntammg

cata y's trlva ent

Uit 30dr ?bﬁﬁ’d‘taﬁﬂ @Sggﬁ(‘?gﬁ’ gi*efe‘?fﬁdaéﬁésdlkéﬁyﬁiiﬁﬁ@m oPbilRirgled

by tre In c nce of a silicon conpound

haV' 28 S' Ogyeethical Rﬁom&ephﬁiﬂﬁe mbihtibned, dbt adnatple, a

reduci ng a titani um conpound represent ed by the
geneézﬁhly&@ rsPetein domphbing X4) 4 Rrivatn etigimiemacontaining solid

hydr ocafbon“group having 1 to 20 carbon atons, X
repreAsies comifdge olsthiteid by teatingndn reoexisteseniof a silicon

nunb:c:mpound having a Si-O bond, a solid product, which is obtained by
reducing a titanium compound represented by. the general formula
Ti(OR;)sX4« (R, represents a hydrocarbon group having 1 to 20 carbon
atoms, X represents a halogen electron atom and n represents a number
of 0<n<4) with an organomagnesium compound, with a mixture of an
ester compound, an ether compound and titanium tetrachloride, (b) an
organoaluminum compound and (c) a silicon compound having a Si-
OR; bond (R; is a hydrocarbon group having 1 to 20 carbon atoms).
[0029] Further, the organoalumimim compounds are used so that
the molar ratio of the Al atom in the (b) component to the Ti atom in the
(a) component is 1 to 200, preferably 5 to 1500, and the molar ratio of
the (C) component to the Al atom in the (b) component is 0.02 to 500

and preferably 0.05 to 50.
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of 0<n_<4) with an organomagnesi um conpound, with a
m xture of an ester conpound, an ether conpound and
titaniumtetrachl oride, (b) an 20 organoal unm num
compound and (c) a silicon conpound having a Si- OR2
bond (R2 is a hydrocarbon group having 1 to 20 carbon
atons). [0029] Further, the organoal uni num conpounds

R it Pl Ut
Io? %élgﬂé%@mﬂﬁr&foﬁgéﬁ%% g?)gff}rtpﬁsef{e:%l-ﬁﬁeﬁa&dp%lymer
[ 0.02 500 . ..
ignf@ﬂgﬁi piEsEnharyeon s “Bis BB L4 bR Gobdmerization
X i T. ) i ; . .
So Fy%feg&q' e ntﬁs 5@ ﬁbﬁﬂﬁﬁ% i@ i\"éﬁ&%ﬁ‘%}g g“%ﬁé‘ggﬁﬁd&@fﬁﬂe‘? may be
ot rthet, bt SisiorR et it e AOMER b it Rhotion tank
exan £ refBYord eodcgzu? t&ﬁhﬁoﬁ@é@?oﬁ%%ﬁﬁiﬁ%ﬁ!‘) edytemn (wherein

material’s are added to one re Ion tan and reacti

000@%&1%55 gﬁl{ af conrkRiéd BHE g‘éac‘ii/oﬂ 88Uy iar&ich reaction

pl ur reac anks are connected and reaction

0CCUhgkh %n%ﬁgﬂ%%(facm fadition) e agrrﬁeﬁmn hitthod usable in the

addi tion, t pol'ymerization method usable in the

pr esgiabeht"VigPEAGon | ilNGES & Slusy Ypdlgheriationt iorn aorsolution
a solution 10 polynerization using an’inert

hy drgsigtieeivasiony asings Wshinkst biydpecebon hsdleest, such as propane,

-

i1 sobut ane, pentane, "hexane, heptane, octane or the

| i keputanbulsebunaley pentatey ihexane, heptaney optaneeor the like, a bulk
pol ynmeri zation in which a liquid olefm at the

pol ypalyiteridationt @ vaporphasespolyenerizatipmindwhich adiquid olefin

bul k- vapor phase pol ynerization which performs those

contatntlrupblymerizatien 16mpiekature ie fused base anmediem; sngd a bulk-

vapor phase pol ynerization. The polynerization may, be

per feaprephase tpodymerization suhichrperéonsas thaseccqgtinuously and the
like, preferable method is a vapor phase polymerization. The
polymerization may be performed at the polymerization temperature of
usually -30 to 300°C and preferably 20 to 180°C. The polymerization
pressure is not particularly limited, but from an industrial and
economical viewpoint, it is generally from atmospheric pressure to 10
MPa and preferably approximately 200 kPa to 5 MPa. The second
process described later is especially preferably a vapor phase
polymerization. In order to adjust the molecular weight of a polymer,
there may be also added a chain transfer agent such as hydrogen and the
like at the time of polymerization.
[0031] The polypropylene-based copolymer of the present

invention is produced by the following processes using the above-
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usually -30 to 300C and preferably 20 to 180C. The
pol yneri zation pressure is not particularly Iimted,
but froman industrial and econonical viewpoint, it
is generally from at nospheric pressure to 10 20 MPa
and preferably approximately 200 kPa to 5 MPa. The
second process described later is especially

ol BB S S ER R I L

't TGl S bt of 9o e
AR ! S b i e
et elg!msfrg #gf ‘PrzQﬁﬂr%e%:r%@%@dim%gﬁﬁl%ﬁ@lgé’ lene and
TS it P O ) A
e
s P 45, I A i o

con Ijoi}yié' nal unit derived from propylene.
Pol Fzation Process 2: A process of producing a

copol ynerpg] egﬁ%ﬁﬁ Proces§OTP W StocBs bf Prvdicing a copolymer

et hyl ene-Db copol ymer conponent produced by

Copoédtﬂﬁéﬁéﬂtnggoghgwﬁﬂe,lspt AN eanétlylene-talsed i rcopolymer

having 4 or no arbon atonms in the presence of the
pol ywlﬁ?dﬁﬁﬂ%nbﬂﬁ@é’@ by Espslgieiing pebpylenedethyléteand an a-
above step 1 or a copol yner conponent mainly
conylefinn haiviygz cCHnsti mbreonarbomi stom$ itertheegrésence of the
propyl ene. .

polypropylene homopolymer component obtained in the above step 1 or

a copolymer component mainly comprising the constitutional unit
derived from propylene.

[0032] The ratio of the component A to the component B may be
.changed by changing the time for polymerizing the polymer component
(component A) mainly comprising the constitutional unit derived from
propylene and the time for polymerizing the copolymer component
{component B) of ﬁropylene, ethylene and an a-olefin having 4 or more
carbon atoms. In addition, the composition of the component B may
be changed by changing the gas composition in a mixed gas of
propylene, ethylene and an o-olefin when polymerizing the copolymer
component {(component B) of propylene, ethylene and an a-olefin
having 4 or more carbon atoms.

[0033] A polypropylene-based copolymer of the present invention
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[0032] The ratio of the conponent A to the conponent B
may be changed by changing the tine for polynerizing
t he pol yner conmponent (conponent A) nminly conprising
the constitutional unit derived from propylene and
the time for polynerizing the copol yner conponent 20
(conponent B) of propylene, ethylene and an a-olefin

R AT oS aBl 1 EBhnbf St a0 rethod. On
o op e RIS 3R SRS kBl ol B RRel vy is o
o0 PRI el GEGRIFRL RS ATRATE HpefosiioR Y b Bigduced by
o oo Rk Ao RO BOAUTRfng oriethylene.
Cor CoDHBHD BhASRG Abd e AL e M eI rline-bascd

oo i OGP S ke bt o

pro 'eﬁﬁSn@@;EHtlﬁJéﬁ/ " %‘%thnggh?%e%mof@m Romposition is

copol'ynmer an the

pol gg{ Arae@s- effont MO WERpoirt bDehe balance between sliding
pol ypr opyl ene- based copol ynmer " produced as nenti oned
abovigy afd PRIW ReferAtiee Hagrdt resistarehsidontent of the
is %rro par%d so that fromthe viewpoint of ﬂze bal anc;;:1
bet vesibl§hedicoinpariciR {Edimponant B) of re)?jgm lenpaad an o-
resi st angti, t he Iz:ont eﬁt of the ?8 COI?JO yrrenlrﬁ(l?g?ponent ]
( conplefi@nhawingod air npyre asatbortayinenis prefermbly-5% | ef iweight or
having 4 or nore carbon atons is preferably 5% b%%{ )
vei ginoreandiesettand30%sby weaighttand myoxeeprsierablyl 10 by weight
preferably 10% by weight or nore and | ess than 30% by
wei gt trased and tless witwine 308 vy opyeight- basesd ersithe ~ whole
conposi tion. The propyl ene honopol yner

polypropylene-based resin composition. The propylene homopolymer

added preferably fulfill the requirements of component (A), that is, the

— D

propylene homopolymer preferably has melting point of more than 155
°C

[0034] To the polypropylene-based copolymer and the
polypropylene-based resin composition of the present invention, there
may be added a neutralizer, an antioxidant, an ultraviolet absorber, an
antistatic agent, an antifogging agent, a sliding agent, an antiblocking
agent, a nucleating agent, an organic peroxide and the like, when needed.
[0035] The  polypropylene-based  copolymer and  the
polypropylene-based resin composition of the present invention may be
molded by a method usually industrially used to produce a molded

product. For example, there may be mentioned an extrusion molding

13



10

15

20

25

15 added preferably fulfill the requirenments of
conponent (A), that is, the propylene honopol yner
preferably has nelting point of nore than 155 C
[0034] To the pol ypropyl ene-based copol yner and the
pol ypr opyl ene- based resin conposition of the present
invention, there 20 nay be added a neutralizer, an
antioxi dant, an ultravjolet absorber,  an antlﬁ atlc

agermethod, ant bloyy mﬁ:édr@gemethadsm.mg:ca@@nmo ding method, a
22: Lg%xﬁé%gﬂm w@?&g@e%e%%r% e%h& Wnd the like.

88: y]&ﬂg :22:’@&5 @%F‘? n ofORY¥MIesepnd  the
: ﬂ‘éfé‘élbgggﬂga%% 2?%%%3%8b i rre]ta(l}a sual I{¥11t iyention are

e A A
o it i ISR FRIRR R 4 1FBLIe IpoRtifif etAE and the like.
o i bt
by aroe,Bilcfas Sofirishlehaieraaby 1o l}@ﬁ?“' 480 mor
Espi. SrdBIY Y B, S0V LA, "ThE, i b b WSplctied 5 surface

pr ef er agﬁﬂh[%d “g%g"% rrl1ll %&ﬁm@e‘k ﬁ%‘?lg? era llgéfecllom%c(l)l 61‘S yorond
pm &E&%‘ghrﬁéﬁﬁhehﬁ fathk efdagfheht) plasmhadreatMent, aiomertreatment

by a d usual Iy |ndustr|ally enpl oyed such as
cor of}f tHd gedarge treatnent, flanme treatnent, plasma
treatnent, ozone treatnment and the |ike. [0037] The

pol yjooary! ene-figsed polpptopenebedsede copolymer and  the

polypropylene-based resin composition of the present invention are

preferably used as a film for retort food packaging which is subjected to
heat treatment at high temperature. In addition, the film is also
suitably used as one 1ayér of a composite film. The composite film
comprises a film of the present invention and other film, including, for
example, a polypropylene biaxially stretched film, an unstretched nylon
film, a stretched polyethyl terephthalate film, an aluminum foil and the
like. The production method of the composite film includes a dry
lamination method and an extrusion lamination method.
[0038] (EXAMPLES)

Hefeinafter, the present invention is explained using Examples
and Comparative Examples but the scope of the present invention is not

limited by these Examples. In addition, the measurement value in each
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pol ypr opyl ene- based resin conposition of the present
invention are 15 preferably used as a filmfor retort
food packagi ng which is subjected to heat treatnent at
hi gh tenperature. In addition, the filmis also
suitably used as one |ayer of a conposite film The
conposite film conprises a filmof the present

Sy ISl o o el sl
F1 | ot i BresRht Grenton v meAstrer Bethor Ty Begds
Ing%h&iﬁo%nt Egtﬁggﬁgﬁiﬁt ‘f-’ljé& @gclg IeZm'angHon met hod.

< oxpl ai A0St EREIHRECLHH ok 3 e Bieed o A0 G YR  iftogen gas
SRS UGk 75 B RR REA DS Q100
ggiﬁ%ﬁ%é@?%%?@?@ﬁgu&e%;ra‘; \‘rlléttdgarrp ?g -0 ature was
L e Bl B A08C Tor SRR A6 1 PAE doelbatl v 90°C ata
gas. (RGO dorbhsiiE rald BEOCC/ AT, YHERafRr He Rifferature
Cor MR T S iR BRI Bte Of [T/ and. the
for éx@é}‘ﬂhﬁ% Gf¢hd !i‘ﬁﬁkihﬁﬁndgédl@ﬁeﬁet el edidothermic curve

tenperature-decreasing rate of 10C0 mn. Thereafter,

the pbfaMesRWs Achitied dsthe Qﬁél@ﬂléqioiﬁt (Tm).
tenperature-raising rate of 10¢ ' mn, and the 10

ten‘pF](moare of(ngFRaﬂUﬁu;ng/geqhi f the nelting

endot herm c curve obtained was defined as the nelting

poi nt ( TriThe [MERO w42 ) mdafRrednat 23¢PCounded a load of 2.16 kef
according to JIS K7210.
[0041] (3) Intrinsic Viscosity ([n], Unit: dL/g)

The intrinsic viscosity was measured in tetralin at 135°C using an

Ubbellohde type viscometer.
[0042] (4) Intrinsic Viscosity of Component A [n]JA ([n], Unit:
dL/g)

The intrinsic viscosity [1j] A of the polymer portion (component
A) of the monomers mainly comprising propylene was measured by the
method mentioned above (2) by taking out the polymer powder from the
polymerization tank after completion of the polymerization of
component A.
[0043] (5) Intrinsic Viscosity of Component B [n]B ([n], Unit:
dL/g) |
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The MFR was neasured at 230C under a | oad of 2.16 kgf
according to JI'S K7210. 15 [0041] (3) Intrinsic
Viscosity ([ill, Unit: dUg) The intrinsic viscosity
was nmeasured in tetralin at 135C using an Ubbel | ohde
type visconeter. [0042] (4) Intrinsic Viscosity of
Conponent A [rlI]JA ([rl], Unit: dl/g) 20 The intrinsic

s s G e S
g? : ef‘h‘fgﬁﬁrzt{r}s(ﬁg of. t hif. o[nqnfgréﬁepg?ﬁ%fﬁs)ati%ﬂgzaﬁf %lpnsmg
A. ZBTO[HY@)M a’e@)th? ARTITIS afl%%%éffﬂ;r o ﬁ@owﬁpﬁ pofypropylene-
 nt by opalgi cpnfainihe B cauPpBRArshd By spmpennt B by

oGl bR TRAGHS} BB 8 AR i rao . of

conpienPoRit 3o, I SHGR" BolPrbng REe MRS coftymer, the
R SR E B BB (i ) of
c Opgﬂ))ybﬁ/:lenet 'éﬁ%lbﬁ{e %%H%ayéléﬁﬁaa‘vg?é y! &ﬁn%?e thfbon atoms was

cop conponent “(‘conponen propyl ene,
et hyageﬁnﬁ{zﬂi apya eARAJIRV iffnd G NMBSoWRIORqARAGE (the
was eterm ned” by calcu*atlon romthe toll ow ng

0 Mg T St 510 e plprosin
fggobéls’éﬁr copéhydréead edbtimingd byt sl wiedwd kikdetibed in the
following (6)).

IB=[n]T/x - 1/ - 1) [n]A

[nJA: The intrinsic viscosity of polymer portion of the monomers
mainly comprising propylene (dL/g)

[nJT: The intrinsic- viscosity of the whole polypropylene-based
copolymer containing the component A and the component B (dL/g)

y: The polymerization ratio of the component B to the whole
polypropylene-based copolymer
[0044] (6) Polymerization Ratio of Component B to Whole
Polypropylene-Based Copolymer: ¥ (Unit:% by weight)

In Examples 1-9 and Comparative Examples 14, the
polymerization ratio y, of the copolymer component (component B) of
propylene, ethylene and an a-olefin having 4 or more carbon atoms to
the whole polypropylene-based copolymer containing the component A
and the component B was calculated from the following method.
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following (6)). [rI]B=[rlI]T/x - (1/x - 1) [TITA[1]A
The intrinsic viscosity of polyner portion of the
nononers 15 mainly conprising propylene (dL/g) [TI]T:
The intrinsic- viscosity of the whole

pol ypr opyl ene- based copol ynmer contai ni ng the
conponent A and the conponent B (dL/g) X: The .

o.Qf the conmponent B to the whole

pol ymeri zaj i.gn

po: ypro@?{e‘%ﬁ% _ ]|cool ymer 20 [0044] (6)

ol oGS B e ARG ot Bt ekem o from the
| GETRbaako?, H FARSC R P plfmerbrion of the

hovPRIVHEE, pohich, (CBRRRHEFTY) S ths MEnBRirE ndinty Corfprising

pol ne- based copol yner contai ni ng the conponent
A égw#égconponent B was cal cul ated fromthe

fol I owi hoghe éﬁa?ﬁ%siﬁﬁ( Ebhtdit Pof the(Rhold f}ﬁ)lﬁ'gmpylene—

magnesi umtont ent pol yner taken out fromt

pol pagdd tHeOeothpbhent Afaridihe component B

6%6'1 ér%ﬁtﬂfﬂx@g
. polynmeriz igﬁlof the polynmer portion (conponent A)

of the nynemgple was abided eomr sufurip acid pyopyheselutipnT)L mol/L)

The magnesi um content of the whol e pol ypropyl ene-

bas gad cilidwed by datadiiationy dfhelteasomonewaves dodextract a metal
conponent B A sanple was added to a sufuric acid

aquesnspopehtit i Bor tHe resulting liquitl poitienyshe myagnesium content of
irradi ation of ultrasonic waves to extract a netal_ 10, _
conflon qrdlymienr wase quastitatively | mgasuredobyi BAC optical emission
magnesi um cont ent of
spectrometry.
The following formula was used for the calculation in Example
100
¥ =1-AHp/AHA _
AH, : The heat of fusion (J/g) of a polymer after the polymerization of a
polymer component (component A) mainly comprising the
constitutional unit derived from propylene.
AHj : The heat of fusion (J/g) of a polymer after the polymerization of a
copolymer cbmponent (component B) of propylene, ethylene and an a-
olefin having 4 or more carbon atoms.
[0045] (7) Content of Constitutional Unit derived from Ethylene
or 1-Butene in Component B (Unit:% by weight)
In Examples 1-9 and Comparative Examples 1-4, the content (C2
(T)) of the constitutional unit derived from ethylene in the

polypropylene-based copolymer containing the component A and the
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the pol ymer was quantitatively neasured by |IPC optica
em ssion spectronetry. The follow ng fornula was used
for the calculation in Exanple 10. 15 X =1-CHB/, &HA
AHA : The heat of fusion (J/g) of a polyner after the
pol ynmeri zation of a polynmer conponent (conponent A)
mai nly conprising the constitutional unit derived

S 5l 5 0l 8 Sl i
Tl S o
Sl 28 1% o |
(o 55 bt agiie ol o bl 302 CEN: ot hé (P fiEal unit
contdftRYeed o SosSh YO RRTopABRE 1588 ctRlymer, comprising
der 1 GEAPSRenE A ot lororcaf OB, U SRRn O (D) of the

ComTRaR o R forhe A e e by e

; yoo o 10 =am .
con lﬁenhy % dstribed Bf) @ﬁ%gﬁﬁ@% 0oF J»dl?hier hafidooled(1995,

from et ne in a copol yner

comyitslishgd P RRqsIaRiyA Shotergonponent B and the

content (C4' °(T)) of the constitutional unit derived )
from 1- biN&aetheeentent F‘Iym&@h@uoﬁf@m gmebﬁdmb denstititienal unit
y

i n pages 616-619 of pol yner handbook (1995, published
by Kigidkednfrnen Skelens or 1-butene of the component B were calculated
from C2’ (T), C4’ (T) and 7 described in the above (5) by the following
method.
=C2’ (T)/y4x100

Z=C4’ (T)/xx100
[0046] (8) Xylene-Soluble Content at 20°C of Component A (CXS,
Unit:% by weight)

The polymer powder was taken out from the polymerization tank

after completion of the polymerization of the component A portion and
the xylene soluble content in at 20°C was expressed in percentage (%
by weight).
[0047] (9) Xylene-Soluble Content at 20°C (CXS(T), unit: % by
weight) in a polypropylene-based copolymer comprising component A
and component B

200mL of Xylene was added to 1g of polypropylene-based

copolymer, which was boiled until completely dissolved and then
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10 Next, the content (Y) and the content (Z) of the
constitutional unit derived fromethylene or 1-butene
of the conponent B were calculated fromCT (T), C4'
(T) and x described in the above (5) by the foll ow ng
met hod. Y=C2' (T)/xx 100 15 Z=C4' (T)/xx 100 [0046]
(8) Xyl ene-Sol uble Content at 20C of Conponent A (CXS,

UL ety s %%aﬁa%t SFo0UE 56 b e howr
oL B e SRR Bl oy R Mottt
Cont Lt S0 r?éé“?he%“v%mh %@%@%&%&rﬁﬁﬁ%@t of 2
0o SRS sSRARLATE o SRR i e

pol y fé fcg%gyene- based copolyner, which was boiled until
conp 8 di ssol ved and then 18 cool ed, and

o0 e 08 S S BRI ST of e
and & rHﬁ&gﬁ unit! Befivld eﬁ'BnPfeﬁﬁﬂeP@ 333 %’hfene in a Xylene-

deterem neasuri ng a wel

obt asaﬁl%wvtcﬁiﬂu%étﬂ ajg n oidje 1ﬁ°|é’eﬁ? fggan?gﬁnf@ﬁdseat ecocgolymer

and dryl ng reS| [ 0048] e content

or F%Oﬂ’iﬁﬁ&l B0t EﬁéﬂhA)arﬂf cd]ﬁﬁonﬁﬂﬂgt itutional unit
derived'fro ethg  ene or 1-butene in a Xyl ene- Sol ubl e

Content  aXyRAE-SdluBled WoreRP vk 20> awhittc apad weparated by the

method indicated in (9) above was determined based on the disclosures

in J of Polymerl Science; Part A; Polymer Chemistry, 28, 1237-1254,
-1990.
[0049] (11) Transparency (Haze, Unit: %)

The transparency was measured according to JIS K7105.

[0050] (12) Static Friction Coefficient (Unit: ps) and Dynamic
Friction Coefficient (Unit: pk)

By overlapping the measurement surfaces of two pieces of a film
sample of MD 100 mmx50 mm under room temperature at 23°C and
humidity of 50% and using a weight of 79.4 g at the setting area of 40
nnhx40 mm, the static friction coefficient and the dynamic friction
coefficient were measured at a moving rate of 15 cm/min by a friction
meter TR-2 Model (manufactured by Toyo Seiki Seisaku-sho, Ltd.).
[0051] (13) Impact Resistance (Unit: kJ/m)

After placing a film in a constant-temperature chamber set at a

predetermined temperature (-15°C), the impact strength of the film was
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conpri sing conmponent A and conponent B 10

Xyl ene- Sol ubl e Content at 20C whi ch was separated by
the method indicated in (9) above was determ ned
based on the disclosures in J of Polynerl Science;
Part A; Polymer Chem stry, 28, 1237-1254, 1990.
[0049] (11) Transparency (Haze, Unit:% 15 The

transparency was nmpasur arding,to JI S.K710
[ oosweagures wsing % hepmisn sk b aatt ead kaying.a Eijalaﬁtfr of 15

Pyhgal%lg F“ Iy 2 i R E%vlstgllbfeﬁ]z{ U&uﬁ%@ f3¥8V§q1.iﬂ %%isrﬁ -sho,

ﬁ.@of I\/D 100 m’n<50 nm under room tenperature at
23C 20 humidity of 50% and using a wei ght of 79.4

L R, T

coe 1198} PRI b BomRalERR S polier (BCPPD
oy TR R benthd, ), L0051 (39) T mpac
i TGN Rt g R P« i

h oo 2 aﬁgﬁgw %f@ ﬁf?h Cied WRASF ré@#skd pressure,

I minpact tester

Ln‘]g Hr\ﬁﬂle %g‘gc'ﬁ?,y&o%ﬂ 'ﬁhdiﬁbﬁ %@uﬁﬂﬂzed LTE héplanglcontained

Prioduct 1 on of Pol ypropyl ene- Based

Py S T bR O (1 comprc.

stir0.44 mmol of tert-butyl-n-propyldimethoxysilane as the (¢) component
and 11.7 mg of the solid catalyst component described in Japanese
Patent Laid-Open No. 2004-182981, Example 1 (2) as the (a)
component were brought into -contact and thereafter they were added
together to the autoclave, and further 780 g of liquefied propylene was
charged. Subsequently, hydrogen was charged until the pressure
inside the autoclave was increased by 0.15 MPa and then the autoclave
was heated to 80°C to start polymerization. After 10 minutes from the
start of the polymerization, unreacted propylene was purged outside the
polymerization system. After the inside of the autoclave was replaced
with argon, a small amount of a polymer was sampled. The polymer
sampled had a melting point (Tm) of 163.8°C, an intrinsic viscosity
([n]P) of 1.77 dL/g and a xylene-soluble content (CXS) at 20°C of 0.6%
by weight.
[0053] (2) Production of Polypropylene-Based Copolymer
(BCPP1) (Polymerization of Component B)
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havi ng an inner volunme of 3 liters was dried under
reduced pressure, purged wth argon, cool ed and then
vacuum zed. I n heptane contained 10 in a glass
charger, 4.4 mol of triethylalumnumas the (b)
conmponent, 0.44 mmol of
tert-butyl -n-propyl di net hoxysil ane as the (c)
conponen

descri beg“bggg‘éﬁé’é ;stgg %falt %0@8#%?‘&%t 4 éstsu%%e “Hil"a stecl
2004- 18298 Ex le 1 (2 h .

or oPeR (B IRR Bt onart e, BF o4 el RERRERRALE The 3L
o e e B, AN ERad B by ading 210
1 09P Bl S S5 T PRI fud e heating
o0 4, DA DR P B T R I S @Rt and
e BF ot fipeBRauli FESEE HIOSHL, A7 S MR aPI B Bolshéttzation
aut GERBEEHIRS WAPSACHIT0YE 1 Rirdiin folSfiRdrzafiBRUf PO hours.
a poly ed. The pol yner

rwas sanp sanpl ed had a

el tj?g)gr g?z le £ heOfas! §8 1R autdtlaté W4k plrgdds €9 $érnyinate the

([ri 7 'dL/ g"and a xyl ene-sol ubl e content

( CXQolginetPatioh Snd%hebYestiiAdt polddiOWaY deiel under reduced
Production of Polypropyl ene-Based Copol yner (BCPPI)

( Polpte®duiré ait 1609 Cofor® HoRRe fd oBlaid Q68U et ?Oljrmerizw powder.

3-L "aut ocl ave was depressurized and a stee cyl i nder

haviTie aesltingrpolghierchal andintiihsicsvisoosiee (e Foof 268 dL/g.
3-L autoclave was vacuum zed. A m xed gas was

pr eps adrebvitasiithegarillgsisg thd contemy lofre ethiydeneypospylene-butene
et hyl ene and 80 g of 1-butene and then heating 5 to
80C.copoéymiex portimrs (versinadterj referred yofasERB novéios) was 37% by
autocl ave and the pol ynerization pressure_was set at
0. 8 weightind Thieefore, therpalymesproduced in the latter stage (the EPB
portion) had an intrinsic viscosity ([1] EPB) of 4.24 dL/g. In addition,
the ethylene content in the EPB portion was 59% by weight, and the 1-
butene content in the EPB portion was 8% by weight. The
polymerization conditions are shown in Table 1 and the analytical
results of the resulting polymer are shown in Table 2.
[0054] (3) Production of Film and Its Physical Properties
To 194.4 g of a polypropylene-based copolymer (BCPP1) and
255.6 g of a propylene homopolymer having a [n] of 1.57 and a Tm of
162.1°C were added 0.05 parts by weight of calcium stearate, 0.20 parts
by weight of Irganox 1010 (produced by Ciba Speciality Chemicals)
and 0.05 parts by weight of Irgafos 168 (produced by Ciba Speciality

Chemicals) as a stabilizer, followed by melt-kneading the mixture at
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tenperature was set at 70C to perform pol yneri zation
for 1.2 hours. After 1.2 hours, the gas in the

aut ocl ave was purged to ternmnate the polynerization
and the resulting polynmer was dried under reduced 10
pressure at 60C for 5 hours to obtain 260 g of a

pol yneri zed powder. The resulting polyner had an

iop t Hﬂsg’%lﬁﬁ él\éil&(: 9§S iS{l%_J/é'elé L&%&pﬁﬁpﬁgﬁ %a%{?g' gAt‘lsiar%e{e?s Hk t20 mm
(er O TYper Eanippd Svitk LR TBeP 3t Rirevs, prappfactured
o TR PtaBios SRR, &L KPR Bl ptain 2
bt s ol RS ot MRS 1) @10

(- {’Jnt)ene content in the EPB portion was 8% by
wei /*The polynerization conditions are shown in

el s i TG RBE Pty B g stkiemion was

f K | et j T ) _di
o THESTRAEICY A, gy Tomhie faech, T i i

a pr. ARRo! havidiemetek 7 (W§2R14 Type,
Tin fgﬁiﬁ%?ﬂ%% wer eﬁﬁgg%%dao. 05 %tgit g}‘bgovveﬁi“ght of ype
cal i hi®MnsSa Widthebd 000 inrh] gaamudactured b
1016é %Qééﬁggam%y%d?gg %pem gl ?ty Chemi cal 5)125 and Y

0. O5STAHmbesPlavtive Mddhiféry Coaled.)l 6T Hepmedivextsudsd Praduct was

Speciality Chemcals) as a stabilizer, foll owed by

el todoleB Shifty & Beoking trolleiratwhich g siater at S0AG! is passed,
screw extruder having a dianeter of 20 mm (VS20-14

Typaherdy obmihingt & filnt blavifg aghickngse afcB@wym. The physical
manuf actured by Tanabe Pl astics Machinery Co, Ltd.,
L/ Dpkdpéitiesaithe acsultingfilby preoghdvenén Bableidr esi n
conposition having an MFR of 4.1 (g/10 5 mn).
[0056] Example 2
(1) Production of Polypropylene-Based Copolymer (BCPP2)
Polymerization was carried out in the same manner as in Example
1 except for using 13.0 mg of the (a) component, using a gas prepared
by adding 240 g of propylene, 190 g of ethylene and 40 g of 1-butene as
a mixed gas in the polymerization of the component B, and changing
the polymerization time to 1.0 hour. The polymerization conditions
are shown in Table 1 and the analytical results of the resulting polymer
are shown in Table 2.
[0057] (2) Production of Film and Its Physical Properties
Except that 250.2 g of BCPP2 was used as a polypropylene-based
copolymer and 199.8 g of a propylene homopolymer having a [n] of

1.57 and a Tm of 163.5°C was added, a polypropylene-based resin
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[ 0055] The resulting pol ypropyl ene-based resin
conposition was nelt-extruded at a resin tenperature
of 280C using a T-die film form ng nmachi ne having a
di ameter of 20 nmm (VS20-14 Type, equipped with a
T-die having a width of 100 mm manufactured by 10
Tanabe Pl astics Machinery Co, Ltd.). The nelt- extruded
product was cooled with a coolln roll_in V\g
cool ¢ampesition having eniMERe£3 S (g/ éﬂ@ﬁ;ﬁv%? tagehinthe same
filmhaving a thickness of 30 m The physi cal
prorjﬁﬂﬂn@l‘saf‘oﬂl Examplas ] t i ng filmare shown in Table 4.
le 215 (1) Produ

10056] Ex f

ol ot opiheheressiisae GV Gschrssd Foig e mRRTA v

oxcpnisien Lé’q%'sspslt o r@gggaﬁ 23%@%20#2%%@??% g thereby
d 19

et hyPRIADIRA A ToBiiede Probedi; GEdhe 1ESufing) fiim are

pol ygeri zat o the conponent B, and changi ng 20 the
pol yﬁ\%ﬁ"} !Ioﬂletl‘rre to 1.0 hour. The pol ymeri zation

conditi-gns are sh in Table 1 and the anal yti cal
: resﬂjobégj;f th@%ﬂ&ﬁﬁ ng polyner are shown in Table

e ke s

pol yprop
pr opy!| engoﬁgﬁbpo VRer a‘\%ﬁg%ha&ﬁ-ﬂ? fggﬁl%lgl Qfgaﬂm_l%xample

of 1 r [

i ﬂ%@ B PSP AR o ipared by
obt ROOLES 1eﬁ@nﬂm ¥ dtRyfendide] S0 g UTel -butene as a
resulti n%j pol ene baseg resn% conpositi on was

?(t {rﬁgtréelf“%ﬁ %ﬁﬁﬁ@lﬁeﬁiﬁmﬁﬁﬁf tHeaofipodent B, Rednghanging the
polymerization time to 1.0 hour. The polymerization conditions are
shown in Table 1 and the analytical results of the resulting polymer are
shown in Table 2.

[0059] (2) Production of Film and Its Physical Properties

Except that 128.7 g of BCPP3 was used as a polypropylene-based
copolymer and 171.3 g of a propylene homopolymer having a {n} of
1.57 and a Tm of 163.5°C was added, a polypropylene-based resin
composition having an MFR of 3.8 (g/10 min) was obtained in the same
manner as in Example 1.

The resulting polypropylene-based resin composition was
extrusion processed in the same manner as in Example 1, thereby
obtaining a film. The physical properties of the resulting film are

shown in Table 4.

[0060] Example 4
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5 obtaining a film The physical properties of the
resulting filmare shown in Table 4. [0058] Exanple 3
(1) Production of Pol ypropyl ene-Based Copol yner
(BCPP3) Pol ynmerization was carried out in the sane
manner as in Exanple 10 1 except for using 9.4 ng of
the (a) conponent, using a gas prepared by addi ng 200

g o Propil ey 470 8 gh s hilele 0 deC oL cens
170" hour PORBERSRREMAS KB an R AGE TRt FRample
TP kB IS BRI 2R SR W BA prepared
po _ 1 | 3) )

P O0s bt s iRy, 10 GPLaFIARCAd 56 F6F Putene as
R S e B Bl oo
3fgw?}§§m5?qzﬁ%§5@?‘§§dﬁ%‘%nﬁg%?%-?Sﬁgq’?‘rﬁqﬁﬁ%ﬂﬁo""“dﬁim
00! a%:?fsglgng})wq‘aﬁgéﬁ andHdnadriddl reX@RPbE tHe reésfting polymer

resu pro ase esin conposition was

ext rysi in the sane manner as in Exanple
T R SR BEPARR

alning a film The physical properties

of tr[gpgﬂisglst %%?Pf&dlg&ﬁhheofﬁﬁrrﬁmil*h R PrdpertRR60]

Exa Production of Pol ypropyl ene- Based

ol B 22 Bttt s

My HopgdMmeR)andoIPRIEEptof HSpropyter@ahiomopplyadr having a [n] of
1.57 and a Tm of 163.5°C was added, a polypropylene-based resin
composition having an MFR of 3.8 (g/10 min) was obtained in the same
manner as in Example 1.

The resulting polypropylene-based resin composition was
extrusion ‘processed in the same manner as in Example 1, thereby
obtaining a film. The physical properties of the resulting film are
shown in Table 4.

| [0062] Example 5

(1) Production of Polypropylene-Based Copolymer (BCPP5)

Polymerization was carried out in the same manner as in Example
1 except for using 9.2 mg of the (a) component, using a gas prepared by
adding 260 g of propylene, 190 g of ethylene and 20 g of 1-butene as a

' mixed gas in the polymetization of the component B, and changing the

polymerization time to 0.9 hour. The polymerization conditions are

shown in Table 1 and the analytical results of the resulting polymer are
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by addi ng 250 g of propylene, 190 g of ethylene and 30
g of 1-butene as 5 a mxed gas in the polynerization
of the conponent B, and changi ng the pol ymerization
time to 1.1 hours. The polynmerization conditions are
shown in Table 1 and the analytical results of the
resulting polynmer are shown in Table 2. [0061] (2)
Producti on of F|In1and Its Physical Properties 10
Excepowmin Table 4 ¢ of BCPP4 was used as a

B?'oy 084 'ﬁil?ne&yf anetEim g 16 Sivsic Profertiesy,

8&%33 > Extonnl égéng e %&%\lﬂf?gﬁ@b Ség%ﬁ@ggmpylene-based
s RABORE6 G L35 e Be b AGUn By R SBO L PG MRAE a [n] of
iR vpe f,lfrggf 163398 SRS, pggwrgpgggg%aged resin

Bxarfrabeigh i sHOAFR af 3 1 0 s s oblgliefin the same
?ﬁgqjgxé lérnﬁﬁgg%mpré)hynerl zation was carri ed out in

h"Exanple | except for u5| ng 9.2

of th ) r _ r
add| ng 223& o‘z"f}’(all opy {Hon@%?gge i E?S%gto hy n 086“811 was
of | g n r 1of thereb
the %ﬁ%‘éﬁg rogested i ﬁ%ﬁg?%g‘*t ﬁ*ﬂ“ﬁgp it %‘?’F@?P%ﬁn reby

af‘qmn Tiae p YeiBal pRdpéities Opflithe GRSulting film are

shovvn e 1 and th analy caI results of the

reSLgHOWHpT‘hMé&;_ are 24 shown in Table 2. [0063] (2)
Production of Filmand Its Physical Properties

[0064] Example 6
(1) Production of Polypropylene-Based Copolymer (BCPP6)

Polymerization was carried out in the same manner as in Example
1 except for using 11.1 mg of the (a) component, using a gas prepared
by adding 170 g of propylene, 220 g of ethylene and 80 g of 1-butene as
a mixed gas in the polymerization of the component B, and changing
the polymerization time to 0.7 hour. The polymerization conditions
are shown in Table 1 and the analytical results of the resulting polymer
are shown in Table 2.
[0065] (2) Production of Film and Its Physical Properties

Except that 238.5 g of BCPP6 was used as a polypropylene-based
copolymer and 211.5 g of a propylene homopolymer having a [n] of
1.57 and a Tm of 163.5°C was added, a polypropylene-based resin
composition having an MFR of 3.5 (g/10 min) was obtained in the same

manner as in Example 1.
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Except that 231.6 g of BCPP5 was used as a

pol ypropyl ene-based copol yner and 168.4 g of a

propyl ene honmopol yner having a fill of 5 1.57 and a

Tm of 163.5C was added, a pol ypropyl ene-based resin
conposition having an MFR of 4.6 (g/10 m n) was

obtained in the sane nmanner as in Exanple 1. The

resul ting pol ypropyl ene-based resin conposition was |

ext rusi ofThe ocesidtingi rpdligpropglencybased  aesinn ¢appsiion was
1, thereby 10 obtaining a film The physica

pr opextrasion opradessededn| thengamel manner ahaanExample| b thereby
4. [0064] Exanple 6 (1) Production of )

Pol ypbtapningna- Bheed ﬁgophymal sopeitics pb| thaerespling film are
was carried out in the same manner as in Exanple 15 1
exceshownin Jeblgy411. 1 ny of the (a) component, using a

gas prepared by adding 170 g of propylene, 220 g of
et hy land SéO@PGfatWebili%fﬁ@? { a nmixed gas in the

pol yrer | 440 PERdRGtian 66 POLPABHneBESeSLE pRRDTId: (PP

Cooul t 5 drolymeTZalORF R cRRIhRR abe s RAmtet A in Example

physf cxpop Baising 8- EEol e R Luparbytisibh s preparcd by

or - e Biog P EiCReS it 1907 BF efenB RS 4iixd gs in the

" SR T e B RS 158 e ation

Fes MRS 021585 oy s, BBRAGARIO <SABRI, ke showHlfh Table |
and the analytical results of the resulting polymer are shown in Table 2.
[0067] (2) Production of Film and Its Physical Properties

Except that 132.3 g of BCPP6 was used as a polypropylene-based
copolymer and 167.7 g of a propylene homopolymer having a [n] of
1.57 and a Tm of 163.5°C was added, a polypropylene-based resin
composition having an MFR of 4.2 (g/10 min) was obtained in the same
manner as in Example 1.

The resulting polypropylene-based resin composition was
extrusion processed in the same manner as in Example 1, thereby
obtaining a film. The physical properties of the resulting film are
shown in Table 4. |
[0068] Comparative Example 2

(1) Production of Polypropylene-Based Copolymer (BCPP8)

Polymerization was carried out in the same manner as in Example

1 except for using 10.9 mg of the (a) component, using a gas prepared
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extrusi on processed in the same manner as in Exanple
1, thereby obtaining a film The physical properties
of the resulting filmare shown in Table 4. 5 [0066]
Conparative Exanple 1 (1) Production of

Pol ypr opyl ene- Based Copol yner (BCPP7) Polynerlzatlon
was carried out in the sanme manner as in Exanple

XS, Sl U SRS F ee
?Leeat@ Hed gag In é%e ﬁFlﬁ #r'ﬂﬁf His BRunbOSehf B, i ameine
{2 Sof e bR 27 BBUECT ok 5 piaRR oo
Pr odiECPENTOR @?P}ﬁaﬁﬁl&ﬁr@%&ﬁ%ﬁléﬂﬁo%g? C Sspl Bl polymer
Lg?iﬁgﬁﬁ(}ﬁgﬁlf@%@ 61?@032?3@? gnd 167.7 g of a

of TEGBIE \ias (BERHRoLBR GBIl dnid Its Thyshog? Fropetties T
conposi t g, pﬁmaﬁ!%q”s ggd%ﬂtpwwﬁgéﬁedmsra)pdl?gropylene-based

obtained 1n nner as I n Exa

res;&)@%@?'%ﬂrﬂg %Pﬁﬁﬁﬂpga enheATpRHyhELhavig a [n] of

n processead In t'he me manner as In

Exanpke dnd thaRbyf 198L5#@ivwes addellna pobprbpslenstbased resin

properties of the resulting film are shown In Table

4. | sifiofiavang ug MFRoT 4.42(g/10 ritin)duvas obiaingd in the same
Pol ypr opyl ene- Based Copol yner (BCPP8) 25

Pol vikBhhé&redd AExasp falried out in the sane manner as

in Exanmple 1 except for using 10.9 ng of the (a)
conponen(Theusigsultingapolysopybzhe-Based resin composition was

extrusion processed in the same manner as in Example 1, thereby
obtaining a film. The physical properties of the resulting film are
shown in Table 4.
[0070] Comparative Example 3

(1) Production of Polypropylene-Based Copolymer (BCPP9)

Polymerization was carried out in the same manner as in Example
1 except for using 12.0 mg of the (a) component, using a gas prepared
by adding 160 g of propylene, 150 g of ethylene and 230 g of 1-butene
as a mixed gas in the polymerization of the component B, and changing
the polymerization time to 1.2 hour. The polymerization conditions
are shown in Table 1 and the analytical results of the resulting polymer
are shown in Table 2.
[0071] (2) Production of Film and Its Physical Properties

Except that 225 g of BCPP9 was used as a polypropylene-based
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by adding 260 g of propylene, 110 g of ethyl ene and

170 g of 1-butene as a mxed gas in the

pol ymeri zati on of the conponent B, -and changi ng the

pol ynerization time to 2.0 hours. The polynerization
conditions are shown in Table |I and the analytica

results of the resulting polynmer 5 are shown in Table

2. [0069] (2) Production of Filmand Its Physical '

Pr opmapalemeEand 225 paf 2pwpylepohopopetymss having adnl of 1.57
pol ypr opyl ene- based copol ynmer and 218.2 g of .a :
promnidend Haropbl yﬁiﬁﬁinga@ ad#wi] aofpolypmpyleee-haged, resin
of 163.5C was added, a poal ypr.opyl ene-based,resin 10 .
conpPENPPHHORAVIRE aR M%R @P 445) Zg/j @/@mairﬁnﬁile\ﬁégle manner as m

obt ai ned in the same manner as in Exanple 1. The
r esEXatAg eplﬂ ypropyl ene-based resin conposition was

T her b OB POIYBIORY HEORILI A3 popanidgn  was

o TaiSoH el B8 s B I ' Bl Olnerehy

P SRS S 85 1 EA, R, P MG i are

oas PrarRiLd860%,) % 2dai ng 160 o of propyl ene, 150 g of

ol ORI at T ot RS Sonponent B, and chang ng. the.

o T T BRI B Al B CHIphTECPPID

=i SO R L e Shown 1 ol

Eglosg: :)ipy e?g_ as‘é%l bide?8P sthiffesBERRY amiSeysipfedswih a stirrer
having an inner volume of 3 liters was dried under reduced pressure,
purged with argon, cooled and then vacuumized. In heptane contained
in a glass charger, 4.4 mmol of triethylaluminum as the (b) component,
0.44 mmol of tert-butyl-n-propyldimethoxysilane as the (¢) component
and 12.9 mg of the solid catalyst component described in Japanese
Patent Laid-Open No. 2004-182981, Example 1 (2) as the ()
component were brought into contact and thereafter they were added
together to the autoclave, and further 780 g of liquefied propylene was
charged. Subsequently, 4 g of ethylene was charged and hydrogen was
charged until the pressure inside the autoclave was increased by 0.15
MPa and then the autoclave was heated to 80°C to start polymerization.
After 10 minutes from the start of the polymerization, unreacted
propylene was purged outside the polymerization system. After the

inside of the autoclave was replaced with argon, a small amount of a
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27 copolyner  and 225 g of a propyl ene honopol yner
having a [r)] of 1.57 and a Tmof 163.5C was added, a
pol ypr opyl ene-based resin conposition having an MFR
of 4.0 (g/10 mn) in the sane manner as in Exanple 1.
5 The resulting pol ypropyl ene-based resin conposition
was extrusion processed in the sane manner as in

e o B el i 1o
gbl 5(%9 ﬂ%ﬁ?@?g’gmﬂg@;@@o&%ﬁﬂ%ﬂ%l dL/g, a xylene-soluble
St =i conient Qi8] aboa Ca by eat dndotBy oot gf 0-6%

inngébvol.éﬁe of 3 liters was dried under reduced
pr es®OMW&EMyur ged with argon, cool ed and then
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CoraBaRb10 et ypr e s CompenentB) e (o)
Goaor T bodolfriatidn Wadlad it G iy e ShitARbnhE RO IF Bkample

200 I
C D ouk RRCERt for WA atnds hrohafed bitadding 210TP A topiRig, 210 £
toges er‘flet &Y Pbater Uk § whikBg r§a§ 3R tﬂtlr eblymerization of

i quefied propyl en& was charged. Subsequent 4 g of

et yhgNGAdnERE BIohPCHallifEOBRpuRymershtioe tineto 0.8 hour.

t he press e the a | ave s increased by

0. 15Thé’?@)lfrﬂ€ﬁk£ﬁ6h cbadaitch@vshows ihcRible 1t and ke analytical
start pol yne

rization. After 10 mnutes fromthe start

ol R ligeesotor ok e,
[0074] (3) Production of Film and Its Physical Properties

Except that 279 g of BCPP10 was used as a polypropylene-based
copolymer and 171 g of a propylene homopolymer having a [n] of 1.57
and a Tm of 163.5°C was added, a polypropylene-based resin
composition having an MFR of 3.0 (g/10 min) was obtained in the same
manner as in Example 1.

The resulting polypropylene-based resin composition was
extrusion processed in the same manner as in Example 1, thereby
obtaining a film. The physical properties of the resuliing film are
shown in Table 4.

[0075] Example 8
(1) Production of Polypropylene-Based Copolymer (BCPP11)

Polymerization was carried out in the same manner as in Example

1 except for using 12.3 mg of the (a) component, using a gas prepared
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i nside of the autoclave was replaced with argon, - a
smal | amount of a 28 polyner was sanpled. The pol yner
sanpled had a nelting point (Tn) of 158.9C, an
intrinsic viscosity ([1]P) of 1.91 dL/g, a

xyl ene-sol uble content (CXS) at 20C of 0.9% by

wei ght, and ethyl ene content of 0.6% by weight. 5
[0073] (2) Production of Polypropyl ene-Based Copol yne

(RO a0ilingPl O rmof zaropylene b 220ngmi @hylene and 50 g of 1-
o dovaont a5 & nixod et or e ol TR Shabe doporent B, and
2, oeins o i e o 84 ot hoibafpatin
o GRBAaRRS. areHEhapuny For LAET braedrlibt ABHGTEAL TeHd, of the
s URFHGE e 255 OONBAR TePledbl ¢ 2. 10074 (3)
T o S0 L NS SR OREY HafeF € bve,and
oo BRI SR St R @S, T2 8
i O
oDt o1 15 hebl et 0, BEIRCEET} bl RATRL S otyipylenc-besed
2 i SOtnEF A 3 ROl o RemRE ot dded, fhe resulting
7l s T g Shon phe i
Pol YR ¥laer B398 EAARpley IBther&y Bbiining a film. The physical
properties of the resulting film are shown in Table 4.
[0077] Example 9
(1) Production of Polypropylene-Based Copolymer (BCPP12)
Polymerization was carried out in the same manner as in Example
1 except for using 10.5 mg of the (a) component, using a gas prepared
by adding 60 g of propylene and 200 g of ethylene and 260 g of 1-
butene as a mixed gas in the polymerization of the component B, and
changing the polymeriza’;ion time to 0.4 hour. The polymerization
conditions are shown in Table 1 and the analytical results of the
resulting polymer are shown in Table 2.
Polymerization was carried out in the same manner as above, and
the two polymers are used in following (2).
[0078]  (2) Production of Film and Its Physical Properties
Except that 380 g of BCPP12 was used as a polypropylene-based
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- 25 Pol ynerization was carri-ed out in the sanme nmanner |

as in Exanple 1 except for using 12.3 ng of the (a)
conmponent, using a gas prepared 29 by adding 110 g of
propyl ene and 220 g of ethylene and 150 g of 1- butene

as a mxed gas in the polynerization of the conponent

B, and changing the polynerization tinme to 0.4 hour.

The pol ynerization conditions are shown in Table 1 .
and adpelymet yndcapropyene hosropolymes was mot iadgegdotheregsulting
are shown in Table 2. Polynerization was carried out .

in tpolypropylensrhesedisesin panpegition (was exHUBION REGCEssgdin the
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! ﬂlﬁgﬁ%'ﬁg%ﬂ ﬁﬁ&e&:ﬁ]aﬁnﬁil ﬁ'l% ng@ﬁzﬁ%ﬁﬁhtﬂheoi’gf}é’ B ?'B, and

tinme our. e po rrzation conditions are

IR AT 1) T i

res r<are shown in Pol ymer tion

vas CRldiiGEs ot SKowheirs AEbleRnngid heaRANSticaldesults of the
resulting polymer are shown in Table 2.

Polymerization was carried out in the same manner as above, and
the two polymers are used in following (2).
[0080] (2) Production of Film and Its Physical Properties

Except that 340 g of BCPP13 was used as a polypropylene-based
copolymer and a propylene homopolymer was not added, the resulting
polypropylene-based resin composition was extrusion processed in the
same manner as in Example 1, thereby obtaining a film. The physical
properties of the resulting film are shown in Table 4.
{0081] Example 10 |
(1) Production of polypropylene-based copolymer (BCPP14)
[Preparation of solid catalyst component]

After displacing the SUS reaction container equipped with a
stirrer having inner volume of 200L with nitrogen, 80L of hexane, 6.55
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the two polynmers are used in followng (2). 25 [0078]

(2) Production of Filmand Its Physical Properties

Except that 380 g of BCPP12 was used as a

pol ypr opyl ene-based 30 copol ynmer and a propyl ene

honmopol ynmer was not added, the resulting

pol ypropyl ene-based resin conposition was extrusion
processed in the same manner as in Exanple 1, theLeb¥

obt ahalengf itanlum tetrebptoxdde,al.8 praigerk dusolwtyl phthalate, and
resulting filmare showm in Table 4. 5 {OO

gglrn%;.%tmlwge}] Efgt;sﬁe?ﬂgoo)gfljlaxfw(@m C.;@lfg)df oprxsﬁ]e a hzﬁoczgeneous
vvasysg)&n’i?gmd diben; rﬁhlh@%sd}/igomyfeqtﬁgg qohﬂ%;gﬁ%{ ézl |moféfL of
e
o MR e St w8 Sy
oo AL ke B sttt o
ool tahor o USRS e
;ﬁgdlofgl i‘Eﬁ“PISWtHTge: (2§ ‘ﬁ%oﬁgﬁ Zéﬁ @g"&h%\ﬁ? on ogs IE—TBP% . e
22 e AR GRS 53 SORER o LAY nion s 02
1 3P 5 SRR, MRl SASCHIABnd s was
2t IS 9§08 fop S0CmiRrefTe AT fHe deadtibn, solid-liquid

Exa here arning a film The physica

pr Og%?&@?n:ﬁvgk gagrfo%ﬁwdt atDwashigawathstobiéhe Was pkformed two

[ 00
times. Then, 3.13 mole of diisobutyl phthalate, 8.9 mole of butyl ether

and 274 mole of titanium(IV) chloride were added and the reaction was
performed at 105°C for three hours. After the reaction, solid-liquid
separation was performed at the same temperature and washing with 90
L of Toluene was performed two times at the same temperature. Then,
after the shurry concentration is regulated to be 0.4 kg/L, 8.9 mole of
butyl ether and 137 mole of titanium(IV) chloride were added, and the
reaction was performed at 105°C for an hour.  After the reaction, solid-
liquid separation was performed at the same temperature and washing
with 90 L of toluene was performed six times at the same temperature
and further washing was performed with 70 L of hexan three times,
reduced-pressure drying was performed and 11.4 kg of solid catalyst
component was obtained.

[0082]
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(1) Production of polypropyl ene-based copol yner
(BCPP14) [Preparation of solid catal yst conponent] 25
After displacing the SUS reaction container equi pped
with a stirrer having inner volune of 200L with

ni trogen, 80L of hexane, 6.55 31 nole of titanium
tetrabut oxi de, 2.8 nole of diisobutyl phthal ate, and
98.9 nol e of tetraethoxysilane were added to nake a
hondQeeleminarypslymesizativhbn, 51L of dii sobutyl ether
solution of 2.1 nole/L of butyl magnesi um chl pri de

were addéd pieliamingfy neolymutralion ovasy B by yppffigiently
gh?&%gl}gtgﬂt h%@e efgrggée? 21;??;@?#?;:%]&%?”30 mmol of
AR EY TEE A Y ———
ol Uhe vels T riiamea Ao Onfopin. Nidye tiglpd Hdéd to SUS
1 0ty SIS Ll M T ATt v
At gt ruonalyl: upptied, DYES s 3 (uafs, PhE"thfeaining - the
F reSmprane SRS B “ikOek Pl B3 1RCP AR MR YfRliminary
el i eifphtiofR iy P RS Koo ARGEITE Cfbipped with 2
at ]sgﬂférf@{tgtﬁ[ﬁ?of‘ et vt 1808, 6Fﬁﬁﬁid%%tane was added and

sol id-T1qui séparation was perfornmed at the same

te ﬁhgu ﬁ&ﬁfa?g ' leatflysiatopensriswas obtained.
perp‘f(;?ne ‘tg?/\gﬂétj} nes ?ﬁ)}mbgggngo?eﬁpe¥ature. Then,

af t 2SO0 herentSAr egul ated to be 0.4

kg/ ﬁpogsgpﬁbﬁgé%if butgglcr(fei%l%er and 137 nol e of

ti ta[pi eMEatibh procis @Y added, and the 20 reaction

was pertormed at “105C for an hour. After the reaction,
sol i d- | iThé dressflatyel Poactes quiippedrestitht at stirrendmving inner
t enper ature and washi ng ] .
volume of 40 L was used. Propylene, hydrogen, tricthylaluminum,

cyclohexylethyldimethoxysilane, and shury of  preliminary
polymerization catalyst component was continuously supplied,
polymerization temperature was set at 78°C, stirring speed was set at
150 rpm, the fluid level of reactor was maintained at 18L, the supply
amount of propylene was set at 25kg/hr, the supply amount of propylene
was 19NL/hr, the supply amount of triethylaluminum was set at 41
mmol/hr, the supply amount of cyclohexylethyldimethoxysilane was set
at 6.15 mmo, the supply amount of preliminary polymerization catalyst
component was set at 0.43g/hr with a solid “catalyst component
conversion and the polymerization was performed for 0.27 hours.

Polymers were discharged at 2.3 kg/hr.
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with-90 L of toluene was perfornmed six tines at the
sane tenperature and further washi ng was perforned
with 70 L of hexan three times, reduced-pressure
drying was perfornmed and 11.4 kg of solid catalyst 25
conponent was obtained. [0082] 32 [Prelimnary

pol yneri zation] A prelimnary polynerization was
perfornmed by sufficiently dehydrated and degassed 1.5
L of[0884dxan, 30 mmol of triethyl anmmonium 3.0 nmo

of cl ohexyl et hyl di met hoxysilane, and 5 16 g of the
sol i [Padymerization prpestsE) hbove being added to SUS

el e inbueys <ippMcaso b baB i SEER (1) was
57 et g B T bl Bl S Sy geren
St rFeR By F Pl L BEAPYEng iﬂé@i lyydrogen was
Do SRR LaBlys D3ttt MeBAghaRE Lyas set at 73°C,
o el e, 63 80 L HERR 08, AL R T Bl s set a
5 or A B S probRARL T bufflibd s Seedh 15kegh, the
cycl ghewit &§F H%%ﬁ%@ﬁtﬁ?ﬁ%ﬁ@tgﬁgg?ﬂﬂ ONLOhnd \Egémnerization

prelimnary conmponent

CONty,AYO @t@WLE&fmﬁghm@fi@m €T CTRE UpBIytaer was

set at 7 speed was set at 150 rpm

f1 ui gistipiebd ot 31 r was naintained at 18L, the
supp‘iﬁ)s/bzo anmount propyl ene was set at 25kg/ hr, the

supq_l(mgg!rount of propyl ene

[polymerization process (3)] |

The polymers discharged by polymerization process (2) was
contimiously transferred to a vessel-type reactor which was different
from those in polymerization processes (1) and (2), polymerization
temperature was set at 68°C, stirring speed was set at 150rpm, the fluid
level of reactor was set at 44L, and continuous polymerization was
further performed for 0.50 hours. The polymer was discharged at
3.2kg/hr.
[0086]
[polymerization process (4)]

The polymer discharged by polymerization process (3) was
continuously transferred to a fluid bed reactor equipped with a stirrer
having inner volume of 1m’, propylene and hydrogen were continuously

supplied, the polymerization temperature was set at 80°C, the
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was | 9Nl Jhr, the supply anmount of triethylal um num was
set at 41 mmol/hr, the supply anount of

cycl ohexyl et hyl di met hoxysi | ane was set at 6.15 mol,
the supply amount of prelimnary pol ynerization
catal.yst conponent was set at 0.43g/hr with a solid
cat al yst conponent 25 conversion and the

pol ynmeri zati on was perforned for 0.27 hours. Pol %/rrers .
ver palymemzation aressuse Kyashrset3gt [logtHa, concentration ratio of

by opriane.and BymassiauHe 155, fSie- s TGty gs Sok ot 99.04%
o o o CobT ey T LBend BBk, GiBatipnhydrogen
D AR Y850 AR Y e Bor 1 o,
nes %ﬁ%&ﬂ%&#ﬁ%%&%s&%ﬁéﬁt 7?%(@@1‘?‘“’?5& intrinsic
PP B okt T 886 AR palbhfer, AOBHOheR! (QipBRER A) was
as TIBULALRNE Ry BRE TR, Copisg P AP0 FOXHIRIPRIAUTS % by

proagg@]ﬁ)] The pol yners di scharged by pol ynmeri zati on
proc 2) was 15 continuously transferred to a

Vesﬂ??iﬁlﬁMO%%B{ﬂ@@ﬂ j3f erent fromthose in

pol I"On processes and (2), polynerization

te ?‘ﬁén , stirring speed was set at

150r%m§t%§Z ul ??6?%36(?53]; reactor was set at 44L,

and cont "P?oll‘ﬁlﬁ }ﬁgﬁkh drtfor@st AJ dischergddchy pohpnerization

for 0.50 ho rg.re?'h polg rlﬁﬁvv%s di s?:hargedg at y pobys .
process (4) was continuously transferred to a fluid bed reactor equipped

with a stirrer having an inner volume of 1m’ which was different from
that used in polymerization process (4), propylene, ethylene, l-butene
and hydrogen were continuously supplied, the polymerization
temperature was set at 70°C, polymerization pressure was set at 1.4MPa,
concentration ratio of propylene, ethylene, 1-butene and hydrogen in the
gas inside the reactor was set at 27.77% by volume/50% by
volume/20.3% by  volume/1.93% by volume (propylene
concentration/ethylene concentration/l-butene concentration/hydrogen
concentration), oxygen as devitalizing agent was added in mole ratio of
0.006 against supplied triethylaluminum, and the polymerization was
performed for 2.5 hours. The polymer component (component B) is
discharged at 4.1 kg/hr. The intrinsic viscosity [n] of the obtained
polymer component (component B) was 4.38dL/g.

The analysis result of each component of polypropylene-based
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20 3.2kg/ hr. [0086] [polynerization process (4)] The
pol ynmer di scharged by polynerization process (3) was
continuously transferred to a fluid bed reactor

equi pped with a stirrer 25 having inner volune of 1
n8, propyl ene and hydrogen were continuously supplied,
the pol ynerization tenperature was set at 80C, the 34
polynerlzatlon géessure was set at 1.8MPa,
conceopalymesis showo infTable @pyl ene and hydrogen in the
gas inside the reactor was set at 99.04% by vol une/
0. QGHHEW]vqunB (propylene concentrati on/ hydrogen
concentration) ?%H ol yneri zati on was perforned

o AR T ol e D

R g A r e A
was ROy %Rﬁ'e ‘%@8 PO)%S NinBopdlamdepr () =1.57 and
e e 0 O A LT o 25
bed FRRbLY 2&’5‘%@%@%@”3@#}4 & AR 585 B 1t hroduction
pol ey PhcioFetithihe Bl faﬁ%?ﬁ%%ﬁ%% % g Ptopyinc-
thel%%ﬁrégnerl %ﬁgg{lpenpera ure S se a@é@ﬁhﬁ&ﬁ
ESLZQ‘EI L??%éoﬁﬁr ?ﬁ‘ﬁ%‘f 3@‘?@‘%&?%@5& d;‘VE%“én CPRGeon WS

and i c '

The properties of the resulting film are shown in Table 4.
[0089] TABLE 1
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vol une/ 20. 3% by vol une/ 1. 93% by vol une (propyl ene 20
concentration/ethyl ene concentration/ 1-butene
concentration/ hydrogen concentration), oxygen as
devitalizing agent was added in nole ratio of Q.006
agai nst supplied triethylalumnum and the

pol yneri zation was perfornmed for 2.5 hours. The

pol yaoer..co .nnpnt (conmpanent R) is discharged gt 1

kg/ ]E The | g)t % ‘H‘f°f | Boyserization Corditiohs of Gempsent Bneld  Yield of

25 QOKGAAE Tb tidveL 4 38C TiHRelypropylene-Based

ana 9%‘1‘@“‘?"6’3 &T)IC"B‘P""@& Nk 0 m@geﬂ?l@f Lfl"gsmPe ) Copolymer
me}

pol Y pE@phkene- baB®d 85 copol i's sho% iln Mo g
[ 00 —H—)—E‘&educti“n e L e
Exc boibanplad 1400014t BEoBA4 udd fetgool” 12 | 08 260

pol JExappit 2rle- based § eopdl paer| 1he|anblnt] 088 317
proawxg,glqe m)po“/rrer gfsolll]zloofl df0alpd 101688 5G to 207

be Agjge) v
i

J.JU . \,54 y4 -
di WP9 _ di (111Lf| Iy hi :“IJ X Y) 1 0.§ ’ 230
t he| Fxeuplesijon %&is phr Ror fed6d n| t198 darfd mdnn@B ds jp 200
ExaHx8mile £11d pahypropylgeng- 1msedzzoegi n.roqpoggtijon 253

of STt . 10| Ine oQtai ne

pol YRl [ ene- bagsed rpsin qoﬂﬁbs t§40n | wals? pro@;&saed 213
in Hae—sak -|-|=1---E;J-a-mpl-e—1—(—lr<-)-r-elsryh e
af|€ pragerti esiqaf |t beo restbtiinedilfmage 268

shopExpmplgli e 4. " [ 00B9] TABLE 1} 36 F¥anpled and Use
Ao loémparal?ed [y mer. | zat i pn,_Condi Coyypongent o B
r1 r‘%do En]tSSM 4s ‘5'8 286

Yi e dixﬂﬁple ivel| (&) ¢o xed" G
Co II res >UT | 0] r e e sed
Exa 1x.ample &7 m‘alg.g \ Eiltp Jg ‘,:’d-:%a 0.8 357
Example 8 12.3 150 110 220 0.4 0.8 221
Example 9 10.5 260 60 200 04 0.8 176
Comparative 1 190
Example 4 11.0 80 120 | 250 0.3 0.8

[0090] TABLE 2
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9 9ggg Exanple 1 11.7 80 210 190 1.2 0.8 260
Exanple 2 13.0 40 240 190 1.0 0.8 317 Exanple 3 9.4

150 200 170 1.0 0.8 207 Exanple 4 11.1 30 250 190 1.1
0.8 230 Exanmple 5 9.2 20 260 190 0.9 0.8 200 Exanple

6 11.1 80 170 220 0.7 0.8 253 Conparative 8.8 -
140 0.7 0.8 213 Exanple |

340
Conparative 109 170 260 110

2.0 0.8 268 Exanple 2 Conparative 12.0 230 160 150
1.2 0.8 286 [xanple 3[Exaopls@uimnd®. 9 PO 210 210 0.8
0.8 [357 Exanpl Rafod2. $ 15 . 0Censyiption of Component B
Exanyemmes pod b g%g eggﬂ 004 —CorpaF-ai--re
11. { e@nphatve2p0 U, 3 0. § 190 [§09d] XABIE 2
37 Jongbinbid | pn of Rat foldf |Gopst| (T i o, gf ICompopent, | M
B Hxanpl es ah& @orgebngntl/g |CO| e npongﬁt B . dl/g
cx3 |y X z Expnples (X] [74F om | Weight | weight | weight
Example 1 37 177 | 06 |1638 | 59 33 8 424
Example 2 36 1.84 | 05 | 1640 56 40 4 3.96
Example 3 28 .78 | o6 |1632 | 65 19 16 | 429
Example 4 36 172 | 06 |1629 | 60 37 3 4.14
Example § 38 165 | 06 |1626 | 54 45 1 3.59
Example 6 30 184 | 06 {1635 | 67 26 7 4.49
Comparative
29 174 | 06 1625 ] 42 58 - 3.52
Example 1
C ti
ompaTative 33 112 | 06 J1e37| a1 | 3 | 20 | 3m
Example 2 :
C ti
omparaiive 32 179 | os |wess| 48 | 31 | 21 | 336
~ Example 3
Example 7 26 191 09 | 1589 66 29 5 453
Example 8 23 160 | 06 |1646 | 62 26 12 | 412
Example 9 25 172 | 06 |1635 | 52 35 13 | 393
ti
Comparative 17 179 | 06 |1639 | 77 14 9 | 46
Example 4
Example 10 20 173 | 03 - 62 32 6 438
[0091]  TABLES3
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I % by %by %by by weight dug C dug weight weight

wei ght wei ght

Exanple 1 37 1.77 0.6 163.8 59 33 8

4.24 Exanmple 2 36 1.84 0.5 164.0 56 40 4 3.96

Exanple 3 28 1.78 0.6 163.2 65 19 16 4.29 Exanple 4
36 1.72 0.6 162.9 60 37 3 4.14 Exanmple 5 38 1.65 0.6
162.

6 54 45 1 3.59 Exanple 6 30 1.84 0.6 163.5 67 26

T ors Sirackiny of X5 oY Bolypripylena:Baspd o

yner

raxxsyers2l 1. 7@ 0.51163.%5 48 |31 2R 3. 3p [l

| e of U 91D 1$8. %69 29 5 %.1H3 d[T,ll

69 wflighs 1O §hgn26 | 12wtph? [Ex3/amlig 9 £

o PR i SELS KW B § U e b Ee ) PUTTI A Clll L. IU 6

0.6 ]gBxampiy 21 o X281 Fxanhle alFxanpie 10 Snd7 73l 27

0.3 { BRamleB 4. 3813.8009[1] TMBLE 3 38 4Bxangl es knd 2.46

St r UGTLS 2 Ve K S oF Pol ypr opyl ene{Based Cogol yner CKS

(T ¢ nga ¥ Conpafatije 32 68 - 2.33
ample 1

Comparative ) 27 53 20 2.53
Example 2
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Exanples % by % by % by %by dL/g weight weight

wei ght weight g Exanple 2 12.3 41 55 4 2.76 Exanple
3 13.8 40 44 16 2.46 Conparative 12.4 32 68 - 2.33
Exanple 1 Conparative - 27 53 20 2.53 Exanple 2 39
[0092] TABLE 4 Exanples and MFR Melting Point Haze
Friction Coefficient Inpact Conparative (g11l0 min)
(O [(QOQ s plc (kJ/ Exanpl es Exanple 1 4.1 163.9 57

0. 7919923 6.0 I4e23816295907608092
&-gl'g_gé_g_g-—-&(un A
~Fri n—(‘
NRIRHERb B o o |LEEHO Gochicmn Impact
@82 - (8@ d 83,5.9 n (clfm)
0. e ampl e
gn'par @gén},iﬁ,ﬂAIlGS“df 23 1. {¥391. OE 379 | BEogopl ¢ 2083 6.0
Z Ewm F.

Engm! oy e v il BRE AT 4 P .;uljﬁzgw -0 ?3 - 2080 2.2
Example 3 38 163.8 57 0.87 0.85 9.8
Example 4 33 163.1 62 | 082 0.81 8.6
Example 5 4.6 163.6 56 0.88 0.80 7.2
Example 6 35 163.6 - 0.86 0.83 5.9
Comparative
Fxample 1 42 163.6 56 1.06 0.93 5.0
Comparative
Example 2 44 1634 28 1.01 1.02 0.9
Comparative
Example 3 40 164.2 - 1.17 1.06 3.1
Example 7 30 160.7 - 1.13 1.03 10.5
Example 8 34 163.9 - 1.00 0.92 7.2
Example 9 26 164.3 - 1.03 0.94 6.2
Comparative
Example 4 2.7 164.0 - 120 0.99 41
Example 10 3.5 1642 - 0.83 0.83 45

[0093] The present invention may provide a polypropylene-based
copolymer excellent in balance among heat resistance, transparency,
sliding properties and low temperature impact resistance and a
polypropylene-based resin composition containing the same, and such a
copolymer and resin composition may be suitably used as a material of

a film for packaging retort foods.
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Exanple 8 3.4 163.9 - 1.00 0.92 7.2 Exanple 9 2.6
164.3 - 1.03 0.94 6.2 Conparative 2.7 164.0 - 1.20
0.99 4.1 Exanple 4 Fz; 10 3.5 164.2 - 0.83 0.83 4.5
[0093] The present invention may provide a

pol ypr opyl ene- based copol yner excellent in bal ance
anong heat resistance, transparency, 5 sliding

properties and | ow temperature inpact resistance and a

pol yW&Mﬁn conposi ti on containing the

be shi ?QSA%E donyiceriased: appebmer commirape S0 15°95% b

packagi, f oods. 40 T IS CLA DIS: th

pol 'y P&iﬁ@&f CoOpanaRt E%prpgp gﬁg@a{rgymwsmg e

ﬁhg?%gs%ﬁgﬁpﬁgf %Eﬁ:@:&?r%f%m(r onent vmdg)ﬁ]ﬁﬁeltmg point
5 155C

Bnd S EBURBAST et of & copol ymer component

ESS.”ES”E%F@?Q/&':@“%%%* SR 3 eSolR O%Ei?%%t ppBhbt B) of

< 1e£°wﬂ§%@°%9&m%wabhoz %zéf;x? IR b e b htoms in

c gzig)hﬁi §e% g,m)(}t féthgg] {%&Tl@ﬁf‘ﬁéﬁ@@d fdm propylene
T YRR e G (T e

uBt,,
or nor e carbon

that dEH@rﬁd Héth &h ;é'I'IEYIS qpk ¥<i78% iza?%%htwﬁieg Béntenf(Z) of the

the-werght ratio the content (

Conséd)ﬁéﬁthﬁﬁﬁhl HAitt d&tPred Fdoh TAMoadlefmPhabing Bayt ftbré carbon
> n:t:)(:nsc ?sr 022520% by weight (provided that the total of X, Y and Z is
100% by weight), and the weight ratio of the content (Z) of the
constitutional unit.derived from an o-olefin having 4 or more carbon
atoms to the content (X) of the constitutional umit derived from
propylene is 1 or less. '
2 The polypropylene-based copolymer according to claim 1,
wherein the a-olefin having 4 or more carbon atoms is 1-butene.
3. A film comprising the polypropylene-based copolymer according
to cléim 1or2. |
4, A polypropylene-based copolymer comprising a polymer
component (component A) mainly comprising a constitutional unit
derived from propylene and having a melting point exceeding 155°C
and a copolymer component (component B) of propylene, ethylene and

an a-olefin having 4 or more carbon atoms, wherein;

(i) Xylene-Soluble Content at 20°C (CXS) of the polypropylene-based
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15 atons to the content (X) of the constitutional unit
derived from propylene is 1 or less. 2 The

pol ypr opyl ene- based copol ynmer according to claim1,
wherein the a-ol efmhaving 4 or nore carbon atons is
1-butene. 3. Afilmconprising the polypropyl ene-based
copolyner according 20 to claiml1 or 2. 4. A

pol yprop ene ba d copol.y onprising a pol yner
conp6aR rﬁb)f\)w HEIaF%conprl sing a

o el thy G508 o ”@Legghqﬂ'ggﬁ% ifatio gl ual Qe BPm Broene of
an ot Sﬂhibﬁﬁnagﬁge%i 3R 2700 b wsidhi théRDnEft, (@ of the
bol y5¥la§ilﬁgﬁ§5ﬂag§éico Lok ﬁ&ﬁeflgc 8RN by yeieht, the
32?, gla Zﬁ) Sg%e{étg %IFI%DFIL glsg(:(?%g\fééf @ﬁgﬁta}fﬂéﬁn having 4
consP1 Gt FOCREAPh okl st gt il of
ani ¢ PSR BB DORBREEE, [ g 4”"or mor e car bon

atonms i s O<R <20% by wei ght (provided that the total
of P, Qand Ris 100% by weight). 42
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