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TI TLE OF THE | NVENTI ON POLYPROPYLENE- BASED COPCLYMER -
AND FI LM COVPRI SI NG THE POLYPROPYLENE- BASED COPOLYMER
BACKGROUND OF THE | NVENTI ON 5Field of the Invention

[ 0001] The present invention relates to a

pol ypr opyl ene- based copol yner. More particularly, the
present invention relates to a pol ypropyl ene-based

copdI VRErOE THENNVENHOMNt eri al of a filmfor

packaging retort foods which is excellent in bal ance
anRQLEBR ORY EENE-BASED r andp@QPEHcYMERi di ngIND FILM
properties and IOM/tquerature i npact resistance, and

a fCOMPRISING hHl ROIYPREOBYIENE-BASHD ESPBOIEMER

x BAGCKOR QTS QOF MY FNRGRance. and packagi ng
suitability, it is widely used in the field of
pa&ﬁ&‘.ﬂé&%ﬁh‘;@&% | s such as food packagi ng, fiber
PR, o S P SR e ene based
neaoRSIEfg  pViSger PREICHATIE: Jhki RESFEs BV SHEeS ol to @
B e
Gorbedt thtafooBs iRkl <BfEhentlE BoPiRecpmane heat
perieoiliRen HhoslhleS oTE ROTRESE, M IBHORRTH it Smpact
i e e et SR cofftbel FAR BA U prop e el Bopolymer:

IS BORsFRLER Ign porate a | arge 25amount of an
eIasrvner*cvn%%%%%fgﬁ%ut in this case, the

co i 1§t e — - . A

acr o0l | [ oSS BoRRIPpieneigRReLIng Ibrigldiy, Hebl rédance
packaDba r itabiBty, rietiowidedpdsseliam e/ Hetd fdfefackagi
and | tbi gka;gég%i red btﬁlﬁglt’ cont ente?acan be confi rrréoil??ﬂaas%( Sing
t henpreidgisieh Mt Riddepadleiging! diber fpaekaginghaid the 1ii&ed The
a filmexcellent in transparency so thaft contents may

be kb thateal RORHuited dnpavescharadteristidpphdlc akirdgidity,
Laid-Cp%n . 6-93062, there is described that afilﬂi%gl gl
obtlsabededistance, dokw ptemppdranaeblingact opedistance,heheang sealing
specific properties is good in appearance and is .
exqabpertiesi or bhguking resistineace the likey amdpe fattherrequired to
heat resistance, bl ocking resistance andfood hygi enic

pr diavet liess fishiayes emd toi bé exbellentni appeasaneeof Especially for a
| arge-si zed retort pouches, a further .inprovenment in

i mpackaging snaieciel | g)rdmtartd &olods, 0dEss | are) demaaded both heat -
Patent Application Laj d-Open No. 8-302093, there is
degesistragenompaithie-wish iretoat stepidization iy whichdigh demperature
resin conposjtion which is excellent, in transparency
andrecessing s psriosmed and gnpest pysisiangat abrlow temperature

eiEDLS Tk Hy# @hdoun GTBPCEALE. of B g, op@aintain the impact
oL 005 Lo 20 P L BB S e
LSV e B WA
therg fslidll_n'og\’\51\'/0%6’11igén 18 difficult to achieve.
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20 the conposition is extrusion processed to produce a
film the resulting filmis excellent in transparency

but may have insufficient inpact resistance at |ow
tenperature in sone cases. [0006]In Japanese Patent
Application Laid-Open No. 58-71910, there is

di scl osed a nethod for producing a soft thernoplastic

ol eff0pO3 Sbashdaddivion, suwe! inmreceryeals tre packdpiag material for
resi stance, inpact resistance, surface adhesion and

" scr abwt rfosds tharsc divdosifiedr andhinist hequicashythsl tcontents can be

used as a filmfor retort food packaging, it may have

i nsebhificimed; abethe pakiaging mtbnah&mrﬁaﬁeﬁ)ocisodgel]ﬁ]ls used a
Japanese Patent Application Laid-Open No. 59-115312,

t herfdni exatillent is transparenhp oftbat gonbenisimay he ¥
conposition for 5 a retort filmwhich_is excellent 8
heat{00@4] st anbe Japanesec Batantt Applicatinn (Laid<Ppen e ﬁ' 3062,
| ow tenperature, pinhole resistance,_ bending

r esitBergnise d@ﬁ@ﬂbﬂﬁ)&h@ﬁ jai fijma ebiganed oy aeppbmropylene block

stable st sealing propertles snd, oo Mool e and s
cht o e B s Sndrts oo et 240 PLOBUL I ST et
o0 S5k s S 3B B ShBte  he
oS SR T LIV G LB et n
R R T R B

0 ORBAOSES, ) KSR ER SRR AR DR Re, ks,
e R UAS T3 R rEGRRAY, Rprof RARIED rein

hav

ooV Compositi n SEH Oi%*éi%eﬂ@rgngf f26Harbi4e Rhd Lonstises 95 to 10

e above probl ens, 20cdonpl et’'ed t he present

i nv ' =~ ' is han 10°
g&ygﬁ%ﬂg@%ﬁéﬁ 5 ?g&*@rggfﬂ\?@b%%shﬁﬁ?wm@ﬁ less than 10%

rel ypr ased copol ynmer conpri si ng

50 #g; %;f)/glﬁ)’of"@thgléneoﬁn&’op %!nyal_iﬂeﬁﬁf’fﬁ@?fbﬁ cépslynmremd and 5
A) inly conpri3ing the constitutional unit derived

fr oy P pYHS Y ansdghawt a0 copsigmdrndasiomyr extagdngpropylene
155C ZSaEd SH?E) 50§/o by vveig%t of a copol yner corrp%%pen?y
(comaenigntspBifief physical properties, ethylene and an o-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, mmpact resistance,

surface adhesion and scratch resistance.  However, when the



10

15

20

25

propyl ene, ethylene and an a-olefin having 4 or nore
carbon atons in which the content (X) of the
constitutional unit derived from propylene is 10X<50%
by wei ght, the content (Y) of the constitutional unit
derived fromethylene is 50<Y70% by wei ght, the
content (Z) of the constitutional unit derived froman

cc- ebiipdsitt R0 udedrasm@ritine dopoestord fedd IpackS%ﬁgZZO%@y have
wei ght "(provided that the total of X Y and I's 100%

by weivdfitlent Aost teRBtaviicdintsonaé casesf the content (Z) of
the constitutional unit derived froman oc-olefin

havi®@07] or nier Fapeamiebe PaterinApplicatiom Lard-Epen(Mp. 60-115312,
the constitutional unit derived frompropylene is 1 or

| essherédf @Aisclpsed aduethiodrfor tiredpeingentop 1 gomposition for
relates to a pol ypropyl ene-based copol yner conpri sing,

a pelrgteet fitmwbivdnis gxcelHpnhimrheatyesistancy asd mxceleniginampact
constitutional unit derived from propylene and having

a ne¢sistanceot low ésropeditvig, pEL!a resislabepdrgnding resistance and
conponent. (conpaonent B) _of propyl ene, ethylene and an

cc- Bleathility B avalhas sxeellensria stablsdieahserhing prenestigs and food
(1) . Xyl ene-Sol ub] e Content at .20C _(.CXS) of .t.he . .

pol VYEING Preperiiesd EHBEYeReSince i3 eamRosipRHs obfgined by
(ii) the content (P) of the_ constitutiqnal unjt

der FaRdPTiso ROy BS|IZéne PROPYIDesIndn ElYgRE cAd/pg an o-olefin

30. , P<70% by .wei ght, th t f. the 20
conbEVHE G4 AL bt alatis 68 e BraLTHE dhi et pigtiaghls, for use
by weight, .t f the.constitutjonal unit
der Py adin Gon HeBICTL Rod ahagind i SO Gbar bon ot o

i 200 Lght ' that the total of P,
gﬁdgiﬁ\/ﬁéﬁc%ﬁ@* . p‘?.ﬁwu._o | PTI ON OF THE P%EFERR(EDD

TSRS, A 06T O LBEARY SISshangC €088 wiice o

rese ypr opyl éne- base

copaql ' ni.SL.R9 r nent o]
» " Rt RopEBHBIAHS RpBRIKEE; cxCRRRETRY DABRCEDAMRE heat
fro I QN ' ' ' i
155 AR, By, i FRojerias AU TowgKeRpetattie impact
pr opyd; el i 1nidwylde-Basdd s@dlymer or
car E%grllag{t%%?‘?s. [%gg‘lgﬁ %ﬁgﬁ%@EgdéW ent at ZO%GI{)fy
t he Hakas gsiﬁ%ﬁipﬁmﬁoﬁ,s 4-40% by wei ght
(% E&%ﬁwfwgaa@prgpw ene-based copolyner is 100 %
by YG0@HY ) - TAS 2GRtk WY the cafirsestadies, he Eﬁéﬁehvinmnm have
and nore preferably 5-32% by weight. If the
Xy| gnafblthi eh<Cppesits imveRfiGnofart Bolve the above problems, and
pol ypr opyl ene- based copolyner is | ess 10 than 4% by
wei gbinpléted thepaedent ésvesttmmce at | ow tenperature nay
be inferior, and if the content exceeds 40% by wei ght,
t he[8010]i ng prhateis, iths preyeiteimventionoredates. to[ & bdymioplylene-
regard to the ratio of the conponent A and the
conmpasehtcapobpmepycomptismgo S0y o of§Verky basight of a polymer
copol yner, the 15 content of the component Ais 50 to .
95%cbmpesieght(compenentitA )y neintyo cosypnsingethgheonstifptonal unit
preferably 60 to 90% by wejght, and the content of the__.
conderized “fioins peopydeno By hawingha meltisgepamityexseeding)dpS°C
by wei ght, nore preferably 10 io 40% by wei zt. If the
conasdtd &9 50fe byowsighinet ® copolaner camipossnbicompgnent B) of
the inmpact resistance_at |o Otenperagture may b .
i nf grepylengrethylenenand ant @ eﬁpthawglggn%m% qgrbon atoms in
exceeds 50% by weight, the sliding properties may be
deteriorated. [0015] The conponent A is a polyner
conmponent mainly
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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, 25the nelting
poi nt of the conponent A is preferably higher than

| 58C and nore preferably 160C or higher. In addition,
the conponent A nmy be produced by copol yneri zi ng

et hygich thetdontenta0) 6f the sesdiitatodalowiiederizad fidia £ropylene
like in a range so that the nelting point is not 1

or lioWHI<Xe80%taf eveibhy the sonteapyEnefhieoponstitational unit
When et hyl ene is copo ymerl zed with an a-ol efin such

as Udrivednfroandttyiend iks0<¥%70% byomeight, dhe tcoatent (Z) of the
constitutional unit derived froman a-olefin in the

pol yoastitusigmahantit denvpdrfeom ) areilefiy haming ids bn gnmmecarbon

constitutional unit derived from propylene is 5% {v

vei gitomsris 10=8<2004 ty sfaighb(prosidedythatitheitotat of 6sY and Z is
(provi ded that the polyner conponent mainly conprising

t he 1886t by uwieight), anit theerveight fietim pf oibpi éﬂ@tané (4o of the
100% by weight). The intrinsic viscosity of th
conpenstitutional unit deeived duomy ay q-oleliedaving 4 T imoxengarbon

range of preferabl to dL/ g .and no

pr efaéems| Yo 1the cen: %3“3 ZDQ gOt3 [[8916?‘?1?@“&18%]; Fniy \gerpyed from
the constituti ona]6 unit derived from et hyI ene

contPJPH neds A1y leShponent B is 50<V.. O% by wei ght,

ﬁeﬁﬁz' ysé?%%d%{é’%;b’ theq &ﬁg?nf hénge% i §§r%iéﬁssy o a
conte {)ﬁ%&fonstnuttonmﬁg@ ,fen }SE { ponent
pr o I h8°00HTen
i i A AR
1008 % {608 gaﬁp)ﬁh\{iﬁg @ﬁge@%l%{%(ﬂi?{ gﬁéeﬁiﬁgﬁ%%"c%ﬂ@ cbfolymer
\(,:\gp;c{g)#x&%{%ﬂ ?ﬁ]aéco ('iné}ﬁr zegf ‘;@%@anc A ma?lébn% 2B% BY a-olefin
decaantle diiflotd cehﬁgn%ﬁ? Pheinof the
#Sia

cons unit derive rom et hyl ene exceeds 70%

25[ ‘S@ﬁ'ﬂ% nd-96hiblé ?ﬁl 20%C (EXIFeFIRS ﬁﬁ)lyprop?llene-based

e content t he COﬂStI tutio uni

der igy §gl %W@%b?f\vé‘lgﬁﬁrﬁrﬁl ned in the conponent B
is 0O< 20% by wei gh preferably 1 Z..16% by wei ght

and (fiptilec RoAfct qu Witheeioabtitutivnay wieddetinsd fitven tpedpylene of

of the content (X) of the constitutional unit derived

f r oh@ rSulMbRN €onteritaisn80<Pr70%e byomuigler) tthe, cdrtent (Q) of the
content (Y) of the constitutional unit derived from

et hybasttupivhal heitcdatient o ethylehetibe3:=xQ<s50vabyomeight, the

unit derived froman a-olefin having 4 or nore carbon

at oentent {R)%ofbthevesngtitytioral uniedenvedditont 2n afolefin havmg 4
constitutional unit derived froman a-olefinis 0%bDb

wei girtmotehearbonratpmsdn OFRE30 %y wwights@aovided that th@etotal of
content (Z) of the constitutional unit derived from an

a- ol fQ and>R &= 80%0by weig)ght , t he 10i npact

reS|st ance at | ow tenperature may be decreased
) R . : IiD v'!l n- " ‘ !

constltutlonal un| t derlved froman a- oiefln h Vi

4
or miPelZhr bokhet mlyprpmﬂ@n%—bﬁs t corphanes he the present
consti tutional un derj m | ene in .the
ComyOYRIom s & DOBPIPBKISTe e a&v@%er GAMPESNE gnpolymer
nore preferably 0.5 or |ess. 15 the weight ratio

of the content (Z) of the constltutional unit derived
froman cc-olefin having 4 or nore carbon atons to the
content (X) of the constitutiodal unit derived from
propylene is set at 1 or |less, the inpact resistance

at low tenperature is increased. [0019] As the
constitutional unit derived froman a-ol efin having
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20 4 or nore carbon atons contained in the conponent

B, there may be nentioned the constitutional unit

derived from 1-butene, 1-pentene, 1- hexene,

1- heptene, 1l-octene, 4-nethyl- 1 -pentene,

vi nyl cycl ohexane, vinyl norbomane and the |ike, and
preferred is 1-butene. The intrinsic viscosity of the
COWR%?B dati @oRRforlRat LAY vhainly ddniplisilg thet constitntibhgl unit
25r ang ol% grg;f ggfably 2.% to 1)y0 dlﬂ.ﬂ,)/g gnd nor e

pr efdipRdy frénb che vl thﬂ%OhTmlt' it €xdeeding 155°C
the constituti grr]gﬁ)ﬂuni t derived from mégt?;?l ene 8
contaaidne dopolyydrecuamponetitl €oGpurent Bt oRpopylend)ethylene and
pol ypr opyl ene- based copol yner is 30<Q@0% by wei ght,

pr efaar @llyfii havig 4 oruwoghtarbendtomse preferably

35- B0% by wei ght (provided that the total of P, Q and

R i §0008Y0 by Wsileke-Holilflet Consemnati20°C)ofothe olypropylene-
constitutional unit derived fromethylene is 30% by

wei dlasedrcopetamet isedidfidachy veeight é%gynﬁylg}hé of polypropylene-
decreased, and if the content exceeds 50% by wei ght

t he basad Kepodytogr syl 00eYa byr weigh). [ dbeigonientcisnpesferably 5-
(R) of the constitutional unit deri \523) froman

a- o138 bynweight apdomore nectesablynd 3andycwsighinedt the Xylene-
Xyl ene-Sol uble 10 Content at fOC of thgmp .

pol yWisluble Ceatash 6 2UC6pel i polypropylenesased copalymer is less
preferab 1 .116% by wei ght, and nore preferabl

110 thancAYy biEiveenl dhe st RISt folow tgmberdere, say be

) A0 2 b It A e
or nore carhbon at is 0% by weig, bt, the

tr aﬂ%?éﬁéﬁ%@e%(lf@{ ased, and i fft he cont ent

A . TILY . !

(G614, N MR T e ot o e
be Sobmeis T ORnline A hAvpiaILATREQ lofpdiher, the
copsPifaft of B Gimbolont ACis 30 48954 67 S IBRE Dreferably 60 to
or o 2 LBE WRigli O preRBl R0 G0 YD wicight, anfithe content

pol mrmeyé&gﬁoﬁaﬁeﬁ ROBOlY §BY, Wy WhEalR §Feférably 5 to 40% by

i nventi on, ere may be mentionéd a nethod for

Pr oq&ibRe fldee ?ﬁ’éﬁé@é&p}’l(@?ﬁ@'meﬁ cReighy."elf e content of the
pol ymeri zi ng the pol yirer conponent (conponent A)

Mai RoyniEat IB 16 dedshthaddsPn by weidlandie imphcdedsistence at low
from propyl ene and conti nuously polynerizing the
copeémperatarpenebe nforiognand iB)thefcamtemybErthe component B
et hyl ene and an a-olefin having 4 or nore carbon

at oggceddes (X ypweighte the didiad propeitjesenayby duteriorated.
produced using a typical stereoregular catalyst by )
var [0@B5pol ynEhez @bmponeat hddsis [ 0po]yiner component mainly
stereoregul ar catal yst includes, for exanple, a .

cat abyyirisifg ¢henoonstitutionak uhitdleriveshirom prapylgse and having a
conmponent, an organic netal conpound catal yst .
conmuelting poitt excesiding 1 §6°dondironsthe wiewpsuakaf heat resistance,
catal yst system conprising a transition netal conpound_
of ghémpeliing pint pé the covahanenibh ds piefesably higher than 158°C
cycl opent adi enyl ring and an al kyl al um_noxane, or a

cat angsmoge rmmyesablg E6Q°r(éﬁ>§i hlghaﬁr-neiraladamﬁib (dhe compepent A
group I'VB of the Periodic Table having a

cycl opentadi enyl ring, a conpound form ng an ionic

conpl ex by reacting with the transition netal conpound

and an organoal um num conmpound5 Anong these, preferred

I's a production nethod of using a catal yst conprising

a solid titanium catal yst conponent, an organonet al
compound cat al yst 15conponent and an el ectron donor
further used as needed.
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[ 0025] The solid titanium catal yst conponent includes,
for exanple, a trivalent titanium conpound-containing
solid catal yst conponent which is obtained by bringing
a solid catal yst conponent precursor obtained by
reducing a titaniumconmpound with an 20

or ganomagnesi um conpound i nto contact with a hal ogen

| ot ,
COMpRMRQe( r@ﬂu@é@gp @)?gl | e?mﬁg eyl el ket dﬁ)a@'lkgﬁrg@uch as

el ectron donor (f an et her conpound an _
m xtjupgteRt aad tht ke woRAIgRG At div eRlidig poimdsind) 156°C or

the presence of a silicon conmpound. [0026] The )
or gaeweE! it mrefabhdicatmbyslenedmnopolynierc! UWen2ihylene is
or ganoal um num conpound having at |east one Al -carbon
bongobolyheriz@l arithean apdlefiefsickblhs hibmtene and the like, the -
trialkylalumnurn, a mxture of a trialkylalumnum

and cantim! &f | theuconstitotibnali dmitordesived| ifsoml amoxeolefin in the
and especially preferable are triethylal um num .

tri ipebpmey| atomponent a(edmponentof A)i enhilyl ueomprsingl the
di et hyl al um num chl ori de or tetraethyldi al unoxane.

5[ ocenjtitiionabunitoderiadofroon ppopylene ng SGady weightyfeless and
cont ai ni ng conpound, a nitrogen-caqgntajni ng compound, a
phoppeisrally Bat by waightcorrss{pravided thay therpelymesi Gampoenent
conpound. Anong these, preferred is.an . .
oxy ga#nks wospnising cthepsongitytional, upj Q@ﬁye% i, Prepylene is

o S T BELALFE ) e s ot
i 52 B Byt BB 50 301 an
(o e b L B SSET 2 "1 ool cetel v

o TG STPoH SRS S o nhaFa ol S om
e N R
LTRSS ISR B sl pRERArd Y e by
ComBRUS, (a1 100 b DR e ongtaton

org %ﬁag&ﬁ%%gg ?g@%ﬁggné ROntined ift ithe €BMtERe gB} dhe content

e
havi ng I's a hydrocarbon group having

1t m%t‘%ﬁé RemshRBnal unPOd&hvél fohe ethylBfie and the content (Z)

org al um num conpounds are used so that the nol ar

ratiof tab dditithticiaMumin deiieddirone mooedlefirohivieig4 or more
atomin the (a) conponent is 1 to 200, preferably 5 to

150Qartsuif 4tbmsndk an00%s i by otveigithe (1) thenponient (¥Y) of the
the Al atomin the (b) conponent is 0.02 to 500 and
pr etcensiifuyiofaDanitadédved roaBeidere inf5084 byt Weight or less, the
pol ymeri zati on method is explained. The polynerization
met wgatoresistatoei mayabpolleqreagmd, eared Hfisthd comteh dr) of the
of the present invention is preferably a continuous .
pol yonstitnéionah unitt derivedrfiom cethivteneuexquedy oy ivoeight, the
nmet hod, for exanple, may be

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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- 5 either a batch system (wherein materials are added

to one reaction tank and reaction occurs continuously)

or a continuous system (wherein plural reaction tanks

are connected and reaction occurs in each reaction

tanks one by one. In addition, the polynerization

nmet hod usable in the present invention includes a

| UPEé’fePéﬁlX TPLTZARH DY rywaight! atid GRord GrofdrbRr i128<10% by
usi ng an 1 hert hydrocarbon sol vent such as propane,

but 3ngehi FRBYIdHEthAehtanal detrneontbrp(Mhef thetcomstitutional
t he Ii%e, a bul k pol ynerization or a vapor phase

pol yigr derddofront prbpyiene dontained ¢h ¢hé comiparieat B, the content
pol yneri zation tenperature is used as a nedium and a

bul iKYy aifahe Rbasttwipnalemitzddrived fone letipdenonand theesstent (Z)
continuously and the 15 like, preferable nethod is a
vapof thbasmspohtyoredi usmit iderivethfopo lapneroleéin bavimgy4 ber more
performed at the polynerization tenperature of usually

- 30 carba@D (eBomnsd ipr é0BYabby a@ight).180H, theecontent (Z) of the
pol yneri zati on pressure is not particularly limted,

but chnstitusionahdust rdexivedndrasnoannvealefini sylionby weighf, the
generally from at nospheric pressure to 10 20 | W

and transpareaty y magypr bgi decwagedoandpdl; the W.entrh% of the
second process descrjbed |ater isggﬁfeciall

pr efconstijional upt deptvedfrom e plelin expecds 9% by Weight, the
adj ust the nDIecuIﬁr wei ght of a gob r, there may be

al s&Mpagkresitanes 4 oPaleIRRTalgE A | %ﬁ%ﬁ?aﬁﬁg'r ogen and

ol F0 B enel Beguciebbrult sbibeciota ¢ a5t SPRYEHTiopyl unit
ggo\%rg?i%mrgé{g Q?Q%?Jé}l ﬁé“y@%azﬁ 59 Eﬁcﬁ’%ﬁéqrﬁ%?qq%ﬁgem the content
EELE%STMFWE@%?%@ AR BV R Prap sl dAHS irgponent
oTSPR HPF ook PRIBF ML P RIS bl AEREABE0 SO fess 1t
Kin gh% l(vg?élﬁffﬁﬂo.soeﬂ thi tct%gﬁtéf[g ‘{?;to'ﬁh@ E@Hﬁltﬁﬁﬂﬁhf%ﬂéﬁ Qieﬁgred from

an a- aving rbon atons to produce

pol égle @aﬁgﬂﬁmu%xgt(éf gigﬁ;ﬁgggtcg@omk&hy t6 ORI ESitBat (X§ of the

con I'ona rom propyl ene.

Pol %ﬁgﬁnﬂé@ﬁbﬁpuﬁ{t%&ﬁ%@{%@l ngi;(g@ﬁéﬁe o st AdUokF Messathe impact

copo component t B) froman

et NYLGsankaseibw WBBbKiRIrCRIAERABEI Pr oduced by
copolyneri zing propyl ene, ethylene and an a-olefin

havirpg1 4] or "REetheasdHRAt@icwE it deived efbemcan ofolefim having
poIJpro | ene honopol ynmer conponent obtained in the

abovieos infdrelcatbon Sop® yoRmimsiThotka component B, there may be
conprising the constitutional unit 15derived from

pr opégivhed QR32odNhitutiehaloundt ddrevedofipandrbutanep 1ipentene, 1-
conmponent B may be changed by changing the time for

pol herene,i Nehéprenpo! h-oetenep rbanethyl-lependenentvinylcyclohexane,
mai nly conprising the constitutional unit derived from,
pr omhglnerzoriank entd the like, qud prefeiredriy k-hetenspol Theeintrinsic
component 20 (conponent B) of propylene, ethylene and

an osowisili of Heycompbnent dbig nodr caladrysl.mé:d, but is in the
addi tion, the conposition of the conponent B may be
chamaege bf preferably 3.0 t@Sdhdeg)mgmrpmrefewalalyrﬂ-ééa 4a4l/g.
of propyl ene, ethylene and an a-ol efin whe . .

pol {AE2UY i ng’ The cosnyta) ebrtBeneanstitedpanEnit dgriged from
propyl ene, ethylene and an a-ol efin 25having 4 or nore
carbon atons. [0033] A pol ypropyl ene-based copol yner of

the present invention is preferably produced by the

conti nuous polynerization nmethgd. On the other hand,

unl ess the object of the present invention is not
obstructed, polypropyl ene-based resin conposition may

be produced by addi ng other polymer such as a

propyl ene honopol yner or an ethylene- 5 a-olefin
copol ymer and the Iike other than the

D
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pol ypr opyl ene- based resin conposition of the present

invention, there 20 nmay be added a neutralizer, an

antioxidant, an ultraviolet absorber, an antistatic

agent, an antifogging agent, a sliding agent, an

anti bl ocki ng agent, a nucl eating agent, an organic

peroxi de and the |ike, when needed. [0035] The

pol %ﬁ{ﬁ@ﬂ% epsnRisa GPPXyIeRs-SalsbleheContent at 20°C of the
opy

pol yp ene-based resin conposition of the present

i NVeRIY et & Boked09suUey | weight, preferabl
i nd g%}h?gpyséhgg&?%tag@%g%guce a nol Szé% pr ogjlljct. gForp Y
exanpke)<3(%r By ikttt el iraord prefeeablyu3bsQHNGi by weight
met hod, “a bl ow nol di ng nethod, an injection noldin

met vided ohay desitoval rofl Bj Yy amet Rods Ié)(k%lbz_snchalgh’?). If the
nmol di ng nmet hod and the |ike. [0036] The i

pol ypntepy |(Q)eobtireconstitatignar unitderived from ethylene is 30% by
pol ypr opyl ene- based resin conposition of the present

i nvevdijghin oar kess,5the dfmpaablrgsistandef mayabei deereased, and if the
application by an extrusion nolding nethod such_as a

. T- dicentenit éxoecdssi00hdyy weighty the transparercymmayde deereased.

like. Especially preferred is an unstretched, fjlm

for f@2bly a TThe somiamio®) ahtha constHutionak wnig desredofrom an
preferably 10 to 500 gm and, nore preferaply, 10 10

gm oFalefin baving 4ber suBpeearbantaoBs ¢emamedoin Pésgﬁ%%t’luble
by a net hod usual

o Giamtamatialcof fapAProDy leakbaspd SOReRTICh TR <20% by
[ 06 iEhe oA, 1 ne | B ki 6, ApaRarpreferably 1<R<10%
ol B B RSSO L g AR B 1
i ot Sasien TRE O fbe, GebSRhfori ot fthedd, TRH°ER Blolefin
o ombaSine. it Bt AN |y 6 PIRREEhE bk tfansPfency may
LQ:V%? %%3‘?;@#?’ BRRCHT, the, ntbRE (RS Jtthe! BT uly dorived
20 1 , o
) oy 5T, ATy T i el 6 b
™ ], PGEESA8. AElapage y boirisn

[ Oogﬁdt)?%;mwp“?ﬁére is no partitllagiiiaft!1er an theimicsRRosity of the

i nv i s explai ned usi ng Exanpl es 25and

Co ' S coublyrer, sbapethef rafige nsfese6 4.0 dL/g is
[ m’;@%t[ﬁ%fg}ﬁ ls@sgt%ﬁle?mctagd }gi; these Exarrpl:i]%s. In 8

addipféfepable andraastimeerif2. 0. 6elli/p isamre prefamble. t he

detai |l ed descri ptions, Exanples and Conparative

Exafodzs] of tAe i essgthol nvent iprodueingneas pobghropylene-based
fol Flow ng nmethods. [0039] (1) Melting Point (Unit: C)

Af t eopoBithémaf ife preseht anvertiorpithere miay?be entiteredaa method
nitrogen gas 5 atnosphere using a differenti al o
scarfor pgodurting ithe pelyi0pgleikobasadhoafclymerdy polymerizing the
I nstrument Co., Ltd.), the tenperature was maintained

at pob@néor Gmpontwts foompbasniasAfecmeilyd compsmg the
at a tenperature-decreasing rate of 10C/ m n. .
Thecenstitationahe udtpeatexivede eami nprapydee atangd  continuously
tenperature-raising rate of 100 mn, and the

10t poponerizing ie chpohaneraampearnb(cemponent Bigof propylene,
endot herm ¢ curve obtained was defined as the nelting

point (Tm). [0040](2) MFR (Unit: g/ 10 m n)

8
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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 ([n], Unit: dL/Q) The intrinsic
viscosity was neasured in tetralin at 135C using an
Ubbel | ohde type visconeter. [0042](4) Intrinsic

Vi scosity of Conponent A J[ri]A (H Unit: dT./g) 20The

i nt b Ge Vi | ty- i | yhdte R@ffdrPatoms. The
(co%ﬁc}’zg?ﬁ é{}c&g%%t%éh@nﬂg%ﬁhng{r’lgghngﬁ Wy con‘prréigsi ng

pro DR hée hed ucededisazove typical
(2) Bgﬁ}ggmeout thagg%yyner Iggz/der romthe BRVE P
pol ¥fRebiahlR tatapt B tfﬁfioa@gﬁlﬁheﬁﬂaﬁtfn tieehods.

pol ymeri zati on of " conponent A. 25[0043](5) Intrinsic

Vi s¢oe24)y of Thepeseoicgdldr dBalylstncludes, fot eypmple, a catalyst
By neasuring the intrinsic viscosity HA of the pol ynmer
conpengising oapsuirhttitthiwh thealystnoompsneni,nay organic metal
conpri Sing propylene and the intrinsic viscosity DAT

of thmpomadecatalyspcomploment bad e eleptroyrdenor aisedasinreded, a
the conponent A and the conponent B by the nethod
menchtabgst syistere qo3dp@sidgus tragsition psitgineompaund wirgroup IVB
x of the conmponent B to the whol e pal ypropyl ene-pased

copofyties , Petiodict Tahls chavivgod t gy¢lopentsdianyd ring and an

copol ymer conponent (corrrl_)onent B) .of propyl.ene,

et hpllsdaluaminozane,- o @ catalyst CoRPIaSiBg ansansitan ssfabeemmpound
was determ ned by cal cul ‘%tfiaon I?rgm the fol { oW ng,. .
equafigraup VB 1of the Pededicalpble haying % cyrlopeptadienyl ring, a
conponent B to the whal e, pol ypr,opyl ene- based pol yner ...
was CaBmnOuRdn Ermpag: AR 198G, &&mﬁ@ggr% dgaciing ﬁ’éﬁﬁ the” transition

]E?i L‘&Ig EOM%‘L‘?E @Wlﬁﬁﬁany%pgﬁg% of\meng these,
[ Preleed i prrction Begud pf G B Gfllfg! EoinBlising a solid
POl 4RESPY CBeaRAT S oRARRIOH arf Bt "EoiEBEEAR® Bhtalyst
po VAPl B0 Bl e BB R et 1

ot JIFAT o ThE2 ShAds i BRa" elalfet Rootifbent includes, for
|n Exampiées &'&iﬁ?@g%ﬁaﬁfﬁg\és -%nt&hﬂn%t elid catalyst

pol yimertrzation ratio x o copol yrmer conpohent

(co 0 t I7 ety eddriponent
haviréﬁg tgpg)ryvofriighgfg'r g%ﬂr?ﬁgb?okg ?%ihgg%g%ol g iy ponel
pol pRe ¥ NEbARTRT gyp%aﬁ@hgcw didtiiam t Eempotnénerith an
A and the conponent was cal cul ated fromthe

fol b?%‘éﬂtﬁnﬁ@ﬁ ; coﬁ?ﬁuﬁﬁ( toMdithet with My bRlogerheompound

magnesi um cont ent of e polynmer taken out fromthe

pol YffRTdxaaipleNntitanitmatetrachloeis) einidoem electrba donor (for example,
pol ymeri zat'i on of the polymer portion (conmponent A) of

t he aADERBE compuundy and mpmisturg 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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5propyl ene My(T): The magnesi um content of the
whol e pol ypr opyl ene- based copol yner contai ning the

-conmponent A and the conmponent B A sanpl e was

added to a sufuric acid aqueous solution (1 nol/L) and
followed by irradiation of ultrasonic waves to extract
a netal 10 conponent. For the resulting liquid

T SRR Bl S S Mmoo

SP e GORetall Ex tEPAHlé"%ré‘ QnEﬂfyIMhﬁm‘ﬁﬁl %ﬁ%ﬁlﬁ%{lagﬁhﬁmum, a

cal cul atron anpl e 10. 15x

heatmﬁitufélsbﬁn thidt aI%ﬁmﬂuﬁP' YiE" éfeﬂ@}‘lalﬁﬁnum chloride or
pol ynmeri zation of pol ymer conponent ‘(conponent A)

mai Qéﬁa&ﬁymlamgﬂée constitutional unit derived from
propyl ene’ . The heat of fusion (Jig) of a

pol yoee7hfter ’Ihbe dfl@étmrer doabdt ovonfpoandOcinphideseran  oxygen-
conmponent (conponent B) of propyl ene, ethylene and an

a- @oatainiray compéuad, autitrogantvomtainms cofp@4st( 3) phosphorus-
Content of Constitutional Unit derived from Ethyl ene

or LToBtdiring iconGeoyrahemtd B (sulfur:cpntainieg dopound.  Among
In Exanpl es 1-9 and Conparative Exanples 1-4, the

contthese, (m2feiz6d 13) anf oxygenw-containing @oapanid ofeqi witogen-
from et hyI ene in the polypropyl ene-based copol yner
contcantdining heompopade nmoreanpreferaed c dbp difle nPXREgontaining
t he content (C4 (T))._ of the constjitutigpal unit

der icpsapaunshand gspestallyprefeaed @rﬁﬁﬂwmﬁmsm athers.
descriEti on of J of ﬁo ymer Sci en;é Par t Pto

ChetP@ 81/ 28Spegigivallys ghere gpay | eE%?sﬁﬁSWéle@O orhgxample, a

content T of the constituti nit r ed
f r oAl x§t| - Swetel, COTRAISIBE o | aniivalsan t @al'al&\nw@ ﬁnvng solid

AR AR 7 RO B ARA e ¥ hon

pagcoTRaligh a %%tgﬁé”%;ﬁ@dbwm%gg g deSEIER, bBigined by
conteiilit, Z0fEim. 5N 2@%%@@%@ bR, formula
i;%f@&ﬁ%ﬁo E%B??S%YCSI %iwﬁ%%%ﬂ oh g;{gﬂéé@f ing 1 to 20 carbon
the @Bge%drﬁp 99%8%513 HaPd gV 128 BR 18 aIYd:ﬁzrepHs)eﬁ‘s 3 Qfmber

157=
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.

10
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[ 0046] (8) Xyl ene-Sol ubl e Content at 20C of Conponent A

(CXS, Unit:% by weight) The pol yner powder was

taken out fromthe polynerization tank after

conpl etion of the polynerization of the conponent A

portion and 20t he xyl ene soluble content in at 20C was

expressed in percentage (% by weight). [0047] (9)

Xyl ol ubl i hd i ined.
g(m%()? Beli & 18 g?@?&%(o@ fnéﬂl%d is Yplained. The

wei in a polypropylen sed copol yner conpri sing

co i nfePRRP fnprodud iR Poldiropyldiebadsl copolymer
add g]}t@fgérifagﬁg? pol ypr opyl ene-ﬁgggs?g %If)pg%mer, whi cr? ym
was oPpaihlee freseht | inventibet B prefesstslyva deamihidien polymerization
cool ed, and condition was regulated at 20C for nore

t hafhe®hed. NoThe cBginuols lpodymesipationasetiiodd foroexanpleatey be
into solubles and insol ubles. The content of sol ubles

ver eithert #batdinsybtbm (velasrein nterialeiaybtaddied dosampteaction tank
obt ai ned by elimnating the solvent in the filtrate .
andand yieagtibheo&nas i chrinyodelg] 0t doméintions esyst¢y Gwherein
R unit: %by weight) of the constitutional unit .
der plizdl feactivatthpkenare contedted and reactiorxprewrsSal eashereaction
Content at 20C in a pol ypropyl ene-based. copolﬁmar )
contanksiong popenedn adddron, therpohanerimtion method usable in the
10Xyl ene- Sol ubl e Content at 20C which was separated by .

t heprasehbdinventiont aaclides 03 shsve PRIyMEsIZAtG QY t?as%ty!utlon
on the disclosures in J of Polymer| Sci elnce; Payt A

Pol palsmemeation vging@n west hysisacarpgyosolyenlagpes 13s propane,
Transparenc Haze, Unit9% 15The transpayenc S,.
meabuteag, a%{img%nen Jendang, équﬁn_le;aﬁeyf@@sOPEtf@f d the like, a bulk

Friction Coef fi ci ent éUn't: us) and nanm ¢, Erj ct,i on

CoePelyanerizatian, ot a y3pey phase palymerization i, yhich d liquid olefin
SRS LIS BB e o AR
<ot Vo Blasd ma Aty Bich B Es ot peniiyflusty find the
roalbpe el PRI G "G HhaSeDpolyipERzatBLe  The
S AR A BTy v o
(Unfy{nal§? 148 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-

11
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- 25After placing a filmin a constant-tenperature

chanter set at a predeterm ned tenperature (-15C), the
i npact strength of the filmwas neasured using a

hem spherical inpact head having a diameter of 15 mm
by a filminpact tester manufactured by Toyo Sei ki

Sei saku-sho, LTD. [0052] Exanple 1 5(1) Production of

POl YREARHERNR 38R b MBIzl BEREodED! yrrer 2at | on

ave nade of stainless

st eel a”}fio LPPRIOIM PRyRs$St 11 T AT Pi8¥édRg M HoMiepolymerizing
vol unme o Iters was dried under reduced pressuré,

pur ?gﬂpe}wgﬁé‘ ) ggf’odﬁ&_m £dpaRpropeenk a(}mmf(zlﬁnn:%r cgfmponent

hep ontained 10 in a gl'ass Tcharger,

tri eédpipahenn AYGr aspidtess bf c@pﬁ‘@tﬂmmgq;xﬁ?g)mml, etifylene and

tert-butyl -n-propyldi net hoxysi| ane as the

compe i@t oaedihd of srefiaf sélbetedofromh tiad grotgs consipingnif an o-
described in Japanese Patent Laid-Open No.
20061682 9 ¥ingEdanpl1 6 darbdh atontshi prydumenp prépmensoeponent
brought into contact and thereafter they were added 15

t ogétdmponentt A maindy lcoveprising therconstitutBmag wit derived from
i quefied propyl ene was charged. Subsequently,
hydpogeylenas charged until the pressure inside the

autocl ave was increased by 0.15 MPa and then the

aut ocl avRolymerizsdtond Proceds Q:t 4 progess i prashicing aoeopolymer
After 10 mnutes fromthe start of the_ polynerization,

unr éauIpedept ofgoBpengals Blr ghabues; d%thyff‘élezlmsed copolymer

pol yneri zati on system After the inside of the
aut compoacnk prodisiedcly] capelymeieng Rrogyigne, &E@dﬁm gndzan o-
led had a nelti

0 Bk 5 R ETHL i o POLHRR, ASELE RS bt
b e bt SBSARATRoSL A  E 29 1o
e SRR SRR TR, (BN A i

was deerg%s@uri zed %nd a steel cylinder having an inner
vol ﬁ‘ﬁ’é‘ 8 A0 PIPRY S onnect ed to the 3-L autocl ave was

b7 R e i B8 SRSRERPBRERES 4 Are Lt 1 may be
a0 HATRDI60 0 18 B o ELERS Ao pSymer component

pol g@bég%ﬂtoﬂ) Qﬁ%}é}?‘ gﬁgﬁg%ggtth@tco%ﬁguwﬁla@ﬁﬂliﬁ B&rived from

pol ron“te set at /0C to perform

pol ey i2hgl otymePecd@donent
in ?E@S}%@%c avfé&\a/atim %u?@g %%}gﬁ%ltelg{nngn gg%%

pol &R ' N¥e-oledin Baviag 4 or more
undg‘?@r?l éﬁ%lg?) ?8&;# Sgﬁ?,é&g?leg%éig or 5 hours to g

obt ahfbofOftonf B RAHMIBH, ithe Copgysietion Bfetheeeozh}ém@mt B may
pol ymer had an intrinsic viscosity arilT) of 2.68

dL/ 9e EGhamsdde by tchphgidye theakysi compositioantient nofixed gas of
et hyl ene- pr opyl’ene- but ene copol ymer portion

( hepedprabar ethyRiner a8l ahcoade it Bvven pobyhenamg3itio bypolymer
wei ght”.” Therefore, the polynmer produced in the latter

st age enERBomboreat t Bpryf madpwlenentethykine andcamsi eyolefin
([11] EPB) of 4.24 dUg. In addition, the ethylene
conheving 4 of heorERArpon atamswas 59% by wei ght, and the

1- butene content in the EPB portion was 8% by wei ght. .
The[@@33ner i zAtpayprapylens-basedcepelyomr ohtheapresent mygntion
the analytical results of the resulting polynmer are

shown in Table 2. 20[ 0054] (3) Production of Film and

Its Physical Properties To 194.4 g of a

pol ypr opyl ene-based copol ynmer (BCPP1) and 255.6 g of a
propyl ene honopol yner having a [n] of 1.57 and a Tm of

162. 1C were added 0.05 parts by weight of cal cium
stearate, 0.20 parts by weight of Irganox 1010

(produced by Ciba Speciality Chem cals) 25and 0.05

parts by weight of Irgafos 168 (produced by Ciba
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5m n) [0055] The resulting pol ypropyl ene-based resin
conposition was nelt-extruded at a resin tenperature
of 280C using a T-die filmform ng nmachi ne having a

di aneter of 20 min (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

pr Oﬁéliﬁ}efé?a‘blﬁﬁbﬁﬂcéﬂ _bg fhe Qi s Pdlyiieriatieh method. On

C00 g water "at 30C i s passed, thereby obtaining a
filpmdaythep Badd)i GH1RASStHef dMof T phvsingalnvention is not

properties of the resulting filmare shown in Table 4.

[ 002kuersd! BpHenBrinded tregh @mposition may be produced b
Pol ypr opyl eng?ggegﬁcgpol ymarr (BCPFI{IZS’ yoerp Y

Pol yiE{rgzéthed pohpact stich &8l aprbpylentemepel ymerraramsthylene-
in Exanple 1 except for using 13.0 ng of the (a)

compeoisfin dfggbgner ond theehikeedthey thadi the podypgopflene-based
g .

propyl ene, of ethylene and 40 g of 1-butene as a

m xedﬁgband:m tde the! pobypropylene-bdsethecepriymesntprBduced  as
and changing 20 the polynerization time to 1.0 hour. .
The npexitionedi aboven Heneli a ippdyprapylenebasdd raxib| ecompesition is
the analytical results of the resulting polynmer are .
shopmeparedats ¢hat. fiopo3he (viewnodal ofi e balapre rhetwgent gliding
Physi cal Properties Except that 250,2 g of
BCPpropertics sl dewaterapsrptusgyinaprctbeesisianss; dhe| §onignt of the
and 199.8 g of a propyl ene hong ol%(msr avi ngé al [1] of

1. 5popalymacToRTEPONEN (rompancal dBo! Bropylene, ehylene and an -
pol ypropyl epe- based resin. conposition having.an MR.

b SlefiR JTigifing BEICoBARORGUONS 1 BrEAP LI Reby qseight or
in Exanple 1. esulfin ol ypro ene- .
res mpr@&%gqss ithan &@%" by tWS’ﬁlh& %ngrl&%ges QE%#GWRSY ﬁ@%/g iwewelght
manner as in appl e t by 5abt ai, ni a;filmgTh

phy T c 2R0L5; t 1588 J%a'% hgﬁs%sﬁyti‘?@l a %%g‘?% Modh®i SthOIe
Tabl e, 4. [0P58],Exanpl e. 3 Product

rol orEsgPeREelE R ESiuo e b Stlbns Boafomlers hamgpolymer
was Lhi [

exccped seisEyly BufiTiyE3PepRERRTs 37 lrotAP(R), Sitks, the
gas ' : 7

o nyPRRRAE Gt ohRe pEEiednfy bt BRIAE oIt CF o, than 155

pol y@jeri zation of the conponent B, and changi ng the
pol yrmeri zation time to 1.0 hour. The pol ynerization

COTHRLEL L Tor | e el Saptisn, g e
2. 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
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[0059] (2) Production of Filmand Its Physica
Properties Except that 128.7 g of BCPP3 was used
as a pol ypropyl ene-based copol yner and 171.3 g of a
propyl ene honopol yner having a [i] of 1.57 and a Tm of
163. 5C was added, a pol ypropyl ene-based resin
20conposi tion haV|ng an M ER of 3.8 (g/10 m n) was

Ob! 3G, M 18w | BnExERliGh Imolding THifethod, a

res ng’ pol ypr opy ene base resi onposi tion

t
ex r(lﬁ%@rgsﬁ[) Qﬁéﬁﬁﬂ% h{h@B? r?é%%gﬂgﬂ)f}glgﬁ& nBtHodedl the like.

tainin pr opertl es

of t sul ti fil ddn Tedajp@l d th
[006[8?E§<§npl efI‘hQ Bgtl on of Polypr op}ili?ee%e B%%ed ©

wﬁ%ﬂﬁsed resﬁobdﬁﬁbsﬁﬁin @f RS peedent eidvention are
ma

nner as in Exanple 1 except for using

11 Jpra@rﬁlﬁlyt hsed r £ dipeagplication b? # gaisugiormaokiingymethod
adding 250°g of propylene 190 g of ethylene and 30 g

of kubhta@raeT&ﬁe rhoRling xesthgdssa tubulaenmddingemettad amd tife like.

t he conponent B, and changi ng the pol ynerization tine

t o Esbebullyspreforedds ymeunstedtched dimdifoimed byra Tsdmumethod.

in Table 1 and the analytical results of the resulting

pol yFfer filne kdwown thivkfietd eof2 préeosily( 20 #o od0Qt jvon astl more

Filmand Its Physical Properties 10 Except that 222.4

g ofprefepallynd® tsel0Gsum. poTher Bl oy besswbieceisd joresurface

and 177.6 g of a propyl ene honopolyner having a [j] of

1. 5treatoneat by of nmﬁm%esu&léy andustriadly employed such’as corona

poly ropyl ene- based resin conposition having an MFR
isphaggaitieptiaert, dlarag Heatment; peastgreAlneRly 030G Freatment

Exanple 1..15The resul ting pol ypropyl ene-based resin

con@@gﬂhp Svas extrusion processed in the same nanner

phy;pggﬁfgfloggiﬁ 22%@%’1%/1'983’ eé@u%%q%tqg ; :c![o,rﬂo%eghomﬁlpq n

;ﬁf")p%,l“ [pé(ggle]agxscegq) i Zglx&p)of;]éf Odgx)(‘ft e present invention are

PO| %ﬁﬁ@yﬁ%@c\/\%& %?@rfoggpﬁ)é{ gjxgi hgagf’g% gﬂ?@? 5 sﬁ‘t?jected fo
Eﬁwﬁ fueatfietCab 985  HriRdatts") o ol i also

and%@gaﬁgw o4 SEL IR0 ﬁfw@mmge%nw fim
The MR £ 00 ﬁeﬂﬂfegsqagﬁnmmgp r Tibh Cintliitlg, for

t he "an cal resu e resulting po yner  are

EES!%@%?% ropYRéreligki 'f‘a"ﬁ*‘ﬁ“t hed {fin, Bl MMcidPnylon
fﬂlﬁ?da §€re}%h@8';¥dlg§ﬂgl %1@ afstcCRRR) ¥Malumhfin §8il4nd the
0 onop Iyrre

a ‘propyl ene haV|ng a [|] of
like. The production method of the composite film includes a dry

Jamination method and an extrusion lamination method.
[0038]  (EXAMPLES)

Hereinafter, 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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5 1.57 and a Tmof 163.5C was added, a

pol ypropyl ene-based resin conposition having an MFR of
4.6 (g/10 nmn) was obtained in the sane manner as in
Exanpl e 1. The resul ting pol ypropyl ene-based
resin conposition was extrusion processed in the sane
manner as in Exanple 1, thereby 10obtaining a film

lﬂgﬁ Eh%%) |‘%E§R%{ @%%Zﬁp%&’gﬁgﬁéajﬁ% 5@? gﬁ%ﬁ%ﬁﬁ’ngxamples
Pol \WT'tRE YN ARaflicHORes HgasufcdChy e RAIWRID dRHAR. |

was carr out 1 n the sane nmanner” as I n Exa

excqg%@gr USL%%%FBMKU&@"@)) conponent, using a

gas prepar ed 170 g of propylene, 220 g of

et hyl ene Agpg Iﬁgltﬁlg?i() Inpefanesesicee  pe0°qamder af firogen gas
pol yneri zati on of "t he conponent™ B, and changi ng the

pol yiRokphéreoisiige tdifRrentiMlukcaridiagpoehiorneteat (IDBC Q100,
conditions are shown in Table 1 and the anal yti cal

r esghisufattirbé besdA | hstnohgmeCe0alal. shehe tempabhee was
2. [0065](2) Production of Filmand Its Physi cal ,

Pr opesintfifned at 208%Cdpt Stibaiuteé8and thewiwasCiRbeasad tas8°C at a
as a pol ypropyl ene-based copol yner and 211.5 g of a

pr opyinpeeathrevdpaieysing fatey iofid 08(/tiih. ofTheréafteanthetemperature
of 163.5C was added, a pol ypropyl ene-based resin

25c g sintieasedaati ag temprfaRurstradsiBg( gateo ofi b)°Gagin, and the
obtai ned in the sane nmanner as in Exanple 1. .

The temsperatiirey of dhg pmagimume peak cof thes meltingpensiothesmic curve
was extrusion processed in the same manner as in
Exaptained wasedefinedas hiemmgling peii(Tme physi cal
properties of the resulti n;;;l fil.mare shown in Table 4.

gE)Pd@?ﬁ%rga;@)i I\S/’eef?(;tﬁogﬁgr 8 i)r{ﬂl'}l) PLoducti on of

Pol zfrer Piﬂ i g/aéam%%%/r ?f Eg()}oﬁs wdse adpdroh .16 kef
compeRoRing TR /IS pr epared by adding 340§ of
0 R L R gl Tt R
Condi 1 onge dRinsiE iveBsit Suotipasthd RdelHEh of 227 using an
resz%g,e(lgghdtﬁﬁggégﬁ#go%& I,.pol ymer are shown in Table 2.

[ 00 on or ‘Filmand Its Physical

ELF&@?%%@F enot DAl Yo 8F CREPHAE % IFATE, Unic

proQg{g e honopol yner having a [1l] of 1.57 and a Tm of
163. s added, a pol ypropyl ene-based resin

oo B RS0, AN 1) 4 € otk b Componcn

obtained in't as In Ex

res L)tsbﬂﬂleoﬂﬂohﬁh%&’ hesiBlPasRpHrisets PreyIeas wdsaneidied by the

extrusion processed in t'he sane manner as in Exanple
1, phahslimeRicndd sisowe (2)Iby takieg bbtlﬁislpélzmsmﬁfvt/d@sﬁom the
of the resulting filmare shown in Table 4.
[ 0062l zaeHanBash vealkk aafee Completion of the polymerization of
component A.
[0043] (5) Intrinsic Viscosity of Component B [n]B ([n], Unit:

dL/g)
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(1) Production of Pol ypropyl ene-Based Copol yner
(BCPP8) 25Pol ynerization was carried out in the sanme -
manner as in Exanple 1 except for using 10.9 ng of the
(a) component, using a gas prepared by adding 260 g
of propylene, 110 g of ethylene and 170 g of 1-butene
as a mxed gas in the polynerization of the conponent

?EeaB& CRY Thgftitfe, Aoy TG, FRcbuly Pﬂ{f’%@ﬁ o Spojymer

: - 5 . .
éﬂixﬂﬁ?dﬁf#gﬁf‘écdﬁ%%égj’% 6F 880 dhbhoeRoL i F‘*ﬁmf Hndorising
P . . Y )
s PEBYIcRE B e hirinsic ARy IIT of fe Wiitble polidpylene
9 Ofbaé?d’ E:Sgéﬂé/%‘i@' QARRRhY TRE cbmpongnt Al hhd @he tombamret B by
a Tmof 163.5C was add

ed, a pol ypropyl ene-based resin

obtained in the same . .manner "as in The

r eSighé | EnpeHerRr BPYS ahe- hdodel potppropyleneebadddo sopalymer, the
e

extrusi on processed in the sane manner as in Exanp

1, tifeieiy vikebsityi ﬂ?Baoﬂ‘ ihencoptipmeh eongminent ¢pempbasnt B) of
|

of the resulting m are 15shown in Tabl e 4.

[ 00 PRbEAeney ethiylencfamhah e-8lafiy h#vinduk oi morefcarbon atoms was
Pol ypropyl ene- Based Copol yner (BCPP9)

Pol detsririned orbyasabarlaton oufroim the faltewiagnegquagionn (the
Exanpl e 1 except for using 12.0 ng of the (a)

compohemerizatsompatio gasf theepemponeoBHo the dvhele pedyproplylene-

propyl ene, 150 g of ethylene and 230 g of_ 1-buytenge as.
a mibased geapalymenewps| datsrmingd diy dhet mﬂtm-p&ﬁ@ﬂgeg in the
and changin? the polynerization tinme to 1.2 hour. The

pol yelewirg (@) condi ti ons are shown in Table 1 and the

anal ytical_results of th esul ting polyner are shown
in Tabl e[TIB=sy/dGw 1 (142 'E) E)H]ngti on of Filmand Its

e L RSk 3aR g bR 331 mgpormers
h | hayi f 1.57 d T

PSR R [ of 157 and & T
ame. maniTolTacte g gsdosity O s BB hobprbBlene-based
e
Cesal 11 ng: PR fafteT 15k L AR ceiiunt Bfo, the whole
10 ' I -B d Copol
G R R e S

[0044] (6) Polymerization Ratio of Component B to Whole

- 10c onp Afithd @ diRioned zi’cfl)\}‘é:@)and_“us‘iné< glﬂn%?gmiﬂérm&m ratio y, of

Polypropylene-Based Copolymer: ¥, (Unit:% by weight)

In Examples 1-9 and Comparative Examples 1-4, the
polymerization ratio ¥, 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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An aut ocl ave made of stainless steel and equi pped with
a stirrer having an inner volune of 3 liters was dried
under reduced pressure, purged with argon, cool ed and
then vacumi zed. In heptane contained 15 in a gl ass
charger, 4.4 mml of triethylalum numas the (b)
conponent, 0.44 mmol of :

tert-bu ﬂl"%‘i@%@mt hoxysi | ane as the (c)

conmpone a f the solid catal yst conponent
descri badofP): Ineanagrefatceéntkal of eepolimer taken out from the

2004- 18298 ,'Exarrpl € 1 (2) as the (a) conponent were

br qy1Pinerationordrc tafesrd cohgleiidn eof ttheypolymeerizidien 240 the
together to the autoclave, and further 780 g of

| i quustiivest poreionl GrmparsertthA) gefitheSmimrmimenst mpinly gowprising

. ethyl ene was charged and hydrogen was charged unti |

th?)mpymlere i nsi de the autoclave was increased by

0. 15 MPa and then the autoclave was heated to 80C to
start pMyf®):i Thei magnesiven cantentef cther mhele npolypaepylene-
of the polynerization, unreacted 25propyl ene was

purbpsdd copelyiner pentpaingdhe zampsmeny & and the eempprent B

i nside of the autoclave was replaced with argon, a

smal | adosampls was gsklogtera fr ucpys sgﬁm&,gl mol/L)
sanpl ed had a neltin oint. (Tm of. 158.9C,  an

i ntand foHowiedc byi pya(%pﬁp]lp?f d;litrg_sg@cdwaa,es fo extract a metal

xyl ene-sol ubl e, coptent .(.CXS) at. 20C of ,0. 9% by .wej gh
andc@HRYNEHe dﬁt"gﬁ tfe%ﬁl{‘ﬁ gﬂ‘ﬂﬁl ROERGH: thes‘fjégl?%ﬁlkl% Stitent of

| E) L?ﬂ%%bf}%ﬁ%{ (}g%)ﬁ) i egﬁélB%?eea%ur%o(f) glgf/m i(cﬁgfél%igémission

was ca rie%&gut in the sane manner as in Exanple 1
ex RFCUPHCLSI ng a gas prepared by adding 210 g of

vt gade follodid, Fmiac s AR or 358 o UBA A Prdmple

B, d changi ng the polynerization tinme to 0.8 hour.
Theﬁgol ynerization conditions are shown in Table 1 and

the anal yt{ ¢l ults of the resulting polyner are

shown i TL@EIB@&.%TOOM](S) Production of Filmand Its
Phygigal rif RS ¥ 4fief RCPERndazation of a
useé}fés' ﬁ%@?@pér%ﬁé%@@g}aggg%lﬁcgpoI ymer” and 171 g

o Yo ipiiioo/ oy L Snprie, e

16. ol ypr opyl ene- based resin

conpaiirh@ondlain8edved MR prépPlehs/ 10 m n) was

obtalned in the sanme manner "as in Exanple 1. The

r esAEL TEhO RENPG PRIIGN €Y/ BR6£d potginer afiepdss polymewdzation of a
20 extrusion -processed in the sanme manner as in q

Ex r tdopfsde feahivonent B)i o props ey eilcdene and an a-
pr?ﬁg&r‘?&e of the regul{ﬂipng fiIB?na% shown inm'allabl e 4.
[OOSM%P%I(mbrECmawmmf Pol ypr opyl ene- Based
Copol yrmer (BCPP11) 25Pol ynerization was carried out _in

t he[mm% mann@) Gentent BfCphstithtienak binit derived gonp Fghylene
mg of the (a) conponent, using a gas prepared by
addoni-Buiteng inCompegertdd (Bhdt:¥0by gveigh®t hyl ene and

150 g of 1- butene as a mixed gas in the ,
pol yner ilndiamples t-BeandoGponeuatin; ExamplesAdt.the cpatent (C2
pol ymeri zation time to 0.4 hour._ The. polynerization ,
con(@))i cofs thee evustitutianglabimaitl Wﬁdﬁeﬁ'ﬁﬁél Wé?)@ﬁpe in the
results of the 5resulting polyner, are shown in Table

2. polyprepylgnethased i enpalpmies fontaiging the F£ompo and the
manner as above, and the two polyners are used in .
following (2). . '
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[0076] (2) Production of Filmand Its Physica

Properties Except that 420 g of BCPPll was used as a

pol ypr opyl ene-based 10 copol ymer and a propyl ene

honmopol ynmer was not added, the resulting

pol ypr opyl ene- based resin conposition was extrusion
processed in the sane manner as in Exanple 1, thereby

obt ap o ' | @ ' i it derived
¢ s Gpiheit Bl B @it (ol ENYRTthe B3udiiutibial unig

%g(cgegéqoﬁﬂ&hb%&fdé?@meamds@@ enBaselbsEapdy & of Polymer

) Polynmeri zation was carried out in the

same rRRBePafsAl Pol%&ﬁéﬂ’@ﬁexfhiﬁxﬁ%, 1237-1354)d 959. 5 ny
of the (ajJ conponent, using a gas prepared by adding

60 g of RBf Exdmeple #0diROQoatait E@2YT¥nefahd Shabtiguiddnal unit
1- butene as a mxed gas.in the polynerization of the

condefiesd fFomagttiyleik mhapolyigoplyteneebssedr camilymer tdomeprising
to 0.4 hour. The polynerization conditions are shown

i n Tehippnknand thé eompyphentalB raxliiths oontenie (CdSu(T)nof the
pol yner are shown in Table 2. Pol ynmeri zati on was

car coastitotionah urie denmedrdiomr labutsnev averandetenminegd by the

polynmers are used in follown 2). 25[0078](2)
Pr othathodndescribedninnpages ﬂfgéﬁaamf Ppolyaner éméh@@]ét (1995,
that 380 g of BCPP12 was used as a pol ypropyl ene-based
coppubhishedhy Kinokupijashkotes)ropol yner was not added,

a

the resulting, pol ypropyl ene-based resjn coppositij.on, .
was ext rNexbrihgicon iafd the combent r@rtHEQOPﬁtlmtmnal unit

Exanple 1, thereby obtaining a fi]m The physical

or operiveddiom ethlenesa L ks ol SOBIANTI ¥ Wegp gelgulated
Pol S sd ol ek da) G9RGL fithridkispaisy above (5] by the following
Pol yne iéati on was carried out in the sane nmanner as

in E%’éhﬁ e 1 except for using 11.0 ng of the (a)

or opyl end=4i GICGEE B fyt ene ana 80 g of 1-° 10
component—E4 {10 Myi ng. the' pol yrer  zati on Lim to
Tanl0%6Lna (AL Xpide SO LY E T AP PO BF EcRibat ™ (CXS,
IEF)’g: mﬁzfygggi‘gg{é&@si garT?ibleg gﬁt in the same manner as

(2) 1 oonby FE T Beb HERRLNVE] BithtodtRSn the ol pation tank
Propgkt ic%ﬁlrpleti?n Egz)g‘ldﬁﬁbri%léﬁoﬁ offthBEBitgonEnt Alpettion and

as a polypropyl ene- copol ymer and a propyl ené

homppROkyiBe YEIBIbIOLoARAE N dt TR0 e sudst &xjstessed in percentage (%

pol ypr opyl ene-based resin conposition was extrusion
proq;)gs‘ﬁ hi)) the 20same manner as in Exanple 1,
theréby obtaining a film The physical properties of

t hegO@‘@’g ti ng(9) KylateeSshble Contéabbe 20°Cl (UX S| Exanmpte% by
10 (1) Production of polypropyl ene-based copol yner
( BCRRAght)[ir £ pailpstiopylafe-badeddcepdlginestconppsingntmponent A
and component B
200mL of Xylene was added to 1g of polypropylene-based

copolymer, which was boiled until completely dissolved and then

18
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25After displacing the SUS reaction container equi pped
Wth a stirrer having i nner volune of 200L with
nitrogen, 80L of hexane, 6.55 nole of titanium
tetrabutoxide, 2.8 nole of diisobutyl phthal ate, and
98.9 nole of tetraethoxysilane were added to nake a
honogeneous sol uti on. Then, 51L of diisobutyl ether

i légbgfglh, ggrl}dz condRios! g'agfregﬂfdéc[r%g MRPICURC Mdte! tHan e hour.

adde pprng gradual 'y over 5 hours, while

Mai RN et ggp&e%rﬁéé& o idephfite tiif sBAMIEPLANd insolubles.

contal nér at After the dripping finished, stirring

was TR EQHERE of Qo1 iHled kel detéRMMnEE HE hdasuengnd weight of a
after the solid-liquid separation is perfornmed in room

t enRanRls obtained by dinMridtingOthefolventuande idlsrape afid drpihg the
three tinmes. Then, after toluene was added so that

sl upgsidgencentration is 0.2 10 kg/L, 47.6 nole of

di i sobutyl phthalate was added and reaction was

per TOO48H at PHY file GMteninQesor Rt anitt HE byaseight) of the
solid-liquid separation was performed and washing with

t ol wenstitdonab it ndetivedo ftameethyléren,or314dtent anoft Xylene-
di i sobutyl phthalate, 8.9 nole of butyl ether and 274

ol Sodéiblei t Gontemt | M QO°EY i ite aerpolypthpylenetbased copolymer
reaction was 15 perfornmed at 105C for three hours.

Af t @omprisingaompmpment & aed componestPar at i on was

performed at the same tenperature and washing with 90

L of Tol Xahenardolyhdef Contemt o 207 Geavhich ; was ssgparated by the

tenperature. Then, after the slurry concentration i.s .

" eganelbed indiaséed i (Ryahoveswas dsterteined hased amibie digglosures
137 .mol e _of . titanium(1V)_chloride were added, t

20 dedcof BelymstlhSeiescaeBar: A} gy st %ﬁefﬁbﬁgw ﬁt@e”%%
the reaction, solid-liquid separation was perforned at

t he 1@? tenperature and washing with 90 L of tol uene

f“’ﬁ?t[ﬁ@ﬁ@%gﬁ?d 'm%nas”‘?%rﬁgtpx&’ﬁl%aﬁfﬁe%z ﬁgéiinaé;grie
times, r duced-pressure dryin 8"t :

kg of sol Wﬁ?@?y%%ﬂ%gﬁ%‘?ﬁa%ﬁg% t%_al _ne:a.ﬁi ]b 2]
EZ’LihQ?b dt ? oFFRR SR ol bCyc;esfﬁlﬁ:?%? ity RS ond Dynamie
e R ERERaRE P - ©f - hexan, 30 ol o

Ol Ohex%%agirﬂlﬁgqﬂé‘ﬁ‘ébésﬁf@ne Hod G w8 Biakidf a film

cat al yst bove bei ng added to SUS autocl ave

Wi t f g r ' o

von HBLELGT U5 1P TR 0 3378 Bl 00 RifpBshae at 23°C and
el 1 i 9 LBl ¥ g2 iR steinglarea of 40
3- 18‘%%1%%0{ Eg/‘prﬁigjl)i%rrsrlﬁi a?;W%l Iﬁgggr?gzﬂﬁtg?on slurr ygv\éza ©

t r an$inSde a0 thESstatit Ofickion eaeffivient wndhtle #9namic friction

stirrer with 200L of inner volune, 132L of |iquid

but 2pefficienpdeed meubuded bt/ armooingratei off hicyn/min by a friction
pol ynmeri zati on catal yst conponent was obtai ned. [0083]

Pol yn@et TR-Daviodk] Gasnefaehired HyPBbyoSeikisS ¢isakipsheebkl.).
()] The vessel type reactor equipped with

a sf005er hav{(I®) inyeot Ridsistahear€Unit: KD'm) was used.

Propyl ene, hydrogen, triethylal um num

cycl ohexyfierhyladinges hithay dinl @wenstant+temperature chamber set at a
prelimnary polynerization catal yst conponent_ was
conpiredeterhinesiuiepipardture ¢+ bR, the impacesipenrgth idhaeslm was
set at 78C, stirring speed was set at 150 rpm the

fluid | evel of reactor was mai ntained at 18L, the

supply 20 anmount of propyl ene was set at 25kg/ hr, the
supply anount of propylene wasid9NL/ hr, the supply

anmount of triethylalum numwas set at 41 mmol/hr, the
supply anount of cycl ohexyl et hyl di met hoxysi | ane was

set at 6.15 nmol, the supply anount of prelimnary .

pol ymeri zati on catal yst conponent was set at 0.43g/hr

with a solid catal yst conponent 25conversion and the
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5 fromthat in polynerization process (1), propylene
and hydrogen was conti nuously supplied, polynerization
tenperature was set at 73C, stirring speed was set at
150rpm the fluid level of reactor was set at 44L, the
anmount of propylene to be supplied was set at 15kg/ hr,
t he anobunt of hydrogen to be supplied was set at 10NL

7SR S R A e o 1

[ 0085k hpol FI ik dt%styr%@ﬁﬁaeﬁ)rkdﬂ}ﬁm%ysam Seisaku-sho,
di scharged by pol'ynerization process (2) was 15
confliypously transferred to a vessel -type reactor

whi ch was different fromthose in polynerization

pro¢egszs (1) Erasple), pol ymerization tenperature was

set ‘at 68C, stirring speed was set at 150rpm the

fluid | egyl Rabduetden oof vBslypedpyiend BasednCoplyineno (BCPP1)
pol ynmeri zati on was further perfornmed for 0.50 hours.

The (Polym@rizatiom of €ohgpoyreat #&) 203. 2kg/ hr. [ 0086]

[ pol ynmeri zati on process (4)] The pol yner ) )

di schar gAa dytophivgrmaie aifi staindessceteel ¢3) equipped with a stirrer
continuously transferred to a fluid_bed reactor

equihapig aintinner solumeroD3 Hiterh yasndaed wsidergedacadhpressure,
propyl ene and hydrogen were continuously supplied, the
pol preged atithoargoangeokediand then wumlzeéc, In fheptane contained
pol ymeri zati on pressure was. set at

cone # glass @’gafg@f’i‘b“dmmlafyﬁr@ﬂév iy Zgééhe:(h) p}a@ponent,
| NSl 99. Q4%

1; Io; 39335 Egugé (ﬁg%%é?lé& %SLW ﬂc%gigi:bed[ 1n Ja;:anese
the%ggﬁlgi M"ﬁ’?ﬁco%@@%bﬂ@dg&n—ggﬂm S A? V(ég T He (a)
\kaz%gu aeﬁg \%(\%r:egﬁﬁ):us gﬁ ¥ ccofai‘;ﬁgahd?g}e%%#[éﬁcé%Were added
SRR, LR S 0 P s proven s
2o AP SR Bl S, B i pres
Sti ?ﬁs?fie l@ﬁ’{hﬁﬂ)cﬁvé Was rig&%'agé@ byo.:lM' &4 YRS the autoclave

di fferent fromthat used i n polynerization process

4 | e 15 -
(2) BRSPS e Rty - S e o

te ! Y hylehl  §utside th
mg@gagﬁbg tflfelﬁgm&ﬁzcaﬁon, AnreRAbd FRO6piRhE QasPp Sutside the

oncéntration ratio of propylene,

et hg)bgﬁﬁeriéat%ﬁ §9§eﬁ1’.‘d AY¥ide 9He indide feh@astdolsvel evasheplaced
react or was set at 27.77% by vol une/ 50% by

vol witd afboifodymalll aaphat 88% pylyradruwas (sangiyd.en@he2folymer
concentrati on/ ethyl ene concentration/l -butene

conggiblet had/ Hudekigen poatchin) asf 063.8°Ck yareintamsic viscosity
devitalizing agent was added in nole ratio of 0.006
agai[ifP) of{pT7 dl/g andthwylehessotuble cantent {E€XS) at 20°C 0f 0.6%
pol yneri zation was perforned for 2.5 hours. The

pol pyareighttponent (conponent B) is discharged at 4.1
kg/hr. The intrinsic vi _scosi@t‘ty E)nﬂ of the obtained
25pp0Q58r con@)neRrodusioponedft yrrop¥leagaBased THeopolymer
anal ysis result of each conmponent of

pol {(%C&WI) €Relymerzation of Component B)
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copol ynmer is shown in Table 2. [0088] (2) Production
of filmand its properties Except that 400g of BCPPl4
was used as pol ypropyl ene-based 5 copol yner, the
anmount of propyl ene honopol yner of [i] =1.57 and
Tm=163. 5C to be added was set at 100g, and 0.02 wei ght
of 2,5- dinethyl-2,5-di(tertiary butyl peroxy)hexan was

added, tdyg, gagﬂg%ﬁ{b Wap PROERVEEWas ddfiesammRdNBRd e steel

as in Exanp pol ypr opyl ene- based ‘resin

gg ?E?ﬁh&éro RaPfndVBR=thrfer (941LPRe Of paslihé aicig@ctedl o The 3-L

al ned pol ypropyl ene-based resin conposition was

pr ogaeehild Wat RacEaezdBNNArmased pawarprepdredt e ndling 210
obtaining a film The properties of the resulting film

ar e gJfgapylentatbe gof EAREAIETARLEOIg of Exsutpheandrtien heating
Conpar ati ve Exanpl es Use Anount of (a) Conponent ngy

Pol y5r80?@at IThie el gaowas ebntinupusigritd Bo theBel atitoclave and
Pol ypr opyl ene- Based pol ymer g I\/?xed Gas
Conflespolyanerization pressure was set at 0.8 MPa and the polymerization
~ temperature was set at 70°C to perform polymerization for 1.2 hours.
After 1.2 hours, the gas in the autoclave was purged to terminate the
polymerization and the resulting polymer was dried under reduced
pressure at 60°C for 5 hours to obtain 260 g of a polymerized powder.
The resulting polymer had an intrinsic viscosity ([n]T) of 2.68 dL/g.
As a result of the analysis, the content of a ethylene-propylene-butene
copolymer portion (hereinafter, referred to as EPB portion) was 37% by
weight. Therefore, the polymer produced in the latter stage (the EPB
portion) had an intrinsic viscosity ([n] 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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250°C using a single screw extruder having a diameter of 20 mm
(VS20-14 Type, equipped with a full-flight type screw, manufactured
by Tanabe Plastics Machinery Co, Ltd., L/D=12.6) to obtain a
polypropylene-based resin composition having an MFR of 4.1 (g/10
min).
[0055] The resulting polypropylene-based resin composition was
melt-extruded at a resin temperature of 280°C using a T-die film
forming machine having a diameter of 20 mm | (VS20-14 Type,
equipped with a T-die having a width of 100 mm, manufactured by
Tanabe Plastics Machinery Co, Ltd.). The melt-extruded product was
cooled with a cooling roll in which cooling water at 30°C is passed,
thereby obtaining a film having a thickness of 30 pm. The physical
properties of the resulting film are shown in Table 4.
[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 [1] of
1.57 and a Tm of 163.5°C was added, a polypropylene-based resin
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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.

[0058] Example 3

(1) Production of Polypropylene-Based Copolymer (BCPP3)

Polymerization was carried out in the same manner as in Example
1 except for using 9.4 mg of the (a) component, using a gas prepared by
adding 200 g of propylene, 170 g of ethylene and 150 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.

[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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(1) Production of Polypropylene-Based Copblymer (BCPP4)

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 250 g of propylene, 190 g of ethylene and 30 g of 1-butene as
a mixed gas in the polymerization of the component B, and changing
the polymerization time to 1.1 hours. The polymerization conditions
are shown in Table 1 and the analytical results of the resulting polymer
are shown in Table 2.
[0061]  (2) Production of Film and Its Physical Properties

Except that 222.4 g of BCPP4 was used as a polypropylene-based
copolymer and 177.6 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.

[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 polymerization 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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shown in Table 2.
[0063] (2) Production of Film and Its Physical Properties

Except that 231.6 g of BCPP5 was used as a polypropylene-based
copolymer and 168.4 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 4.6 (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.

[0064] Example 6

(1) Production of Polypropylene-Based Copolymer (BCPP6)

Polymerization was cérried 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 1] 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.

25



0.8 357 Exanple 8 12.3 150 110 220 0.4 0.8 221 Exanpl e
9 10.5 260 60 200 0.4 0.8 176 Conparative Exanple 4
11.0 80 120 250

10

15

20

25

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.

[0066] Comparative Example 1

(1) Production of Polypropylene-Based Copolymer (BCPP7)

Polymerization was carried out in the same manner as in Example
1 except for using 8.8 mg of the (a) component, using a gas prepared by
adding 340 g of propylene and 140 g of ethylene 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.
[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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by adding 260 g of propylene, 110 g of ethylene and 170 g of 1-butene

“as a mixed gas in the polymerization of the component B, and changing

the polymerization time to 2.0 hours. The polymerization conditions
are shown in Table 1 and the analytical results of the resulting polymer
are shown in Table 2.

[0069] (2) Production of Film and Its Physical Properties

Except that 231.8 g of BCPP7 was used as a polypropylene-based
copolymer and 218.2 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 4.4 (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.

[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 prepéred
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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copolymer ahd 225 g of a propylene homopolymer having a [n] of 1.57
and a Tm of 163.5°C was added, a polypropylenc-based resin
composition having an MFR of 4.0 (g/10 min) 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.

[0072] Example 7

(1) Production of Polypropylene-Based Copolymer (BCPP10)
(Polymerization of Component A)

An autoclave made of stainless steel and equipped with 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 (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, 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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polymer was sampled. The polymer sampled had a melting point (Tm)
of 158.9°C, an intrinsic viscosity ([n]P) of 1.91 dL/g, a xylene-soluble
content (CXS) at 20°C of 0.9% by weight, and ethylene content of 0.6%
by weight.

[0073] (2) Production of Polypropylene-Based Copolymer
(BCPP10) (Polymerization of Component B)

Polymerization was carried out in the same manner as in Example
1 except for using a gas prepared by adding 210 g of propylene, 210 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 0.8 hour.
The polymerization conditions are shown in Table 1 and the analytical
results of the resulting polymer are shown in Table 2.

[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 resulting 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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by adding 110 g of propylene and 220 g of ethylene and 150 g of 1-
butene as a mixed gas in the polymerization of the component B, and
changing the polymerization time to 0.4 hour. The polymerization
conditions are shown in Table 1 and the analytical results of the
resulting polymer are shbwn in Table 2.

Polymerization was carried out in the same manner as above, and
the two polymers are used in following (2).
[0076] (2) Production of Film and Its Physicél Properties

Except that 420 g of BCPP11 was used as a polypropylene-baséd
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.
[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 polymerizai':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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copolymer and a propylene homopolymer was not added, the resulting
polypropylené-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.
[0079] Comparative Example 4

(1) Production of Polypropylene-Based Copolymer (BCPP13)

Polymerization was carried out in the same manner as in Example
1 except for using 11.0 mg of the (a) component, using a gas prepared
by adding 120 g of propylene and 250 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 0.3 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).
[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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mole of titanium tetrabutoxide, 2.8 mole of diisobutyl phthalate, and
98.9 mole of tetracthoxysilane were added to make a homogeneous
solution. Then, 51L of diisobutyl ether solution of 2.1 mole/L of
butylmagnesium chloride were added by dripping gradually over 5
hours, while maintaining the temperature inside the reaction container at
5°C. After the dripping finished, stirring was performed for an hour in
room temperature and after the solid-liquid separation is performed in
room temperature, washing with 70L of toluene was performed three
times. Then, after toluene was added so that slurry concentration is 0.2
kg/L, 47.6 mole of diisobutyl phthalate was added and reaction was
performed at 95°C for 30 minutes. After the reaction, solid-liquid
separation was performed and washing with toluene was performed two
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 slurry concentration is regulated to be 0.4 kg/L, 8.9 mole of
butyl ether and 137 mole of titanjum(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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[Preliminary polymerization]

A preliminary polymerization was performed by sufficiently
dehydrated and degassed 1.5 L of n-hexan, 30 mmol of
triethylammonium, 3.0 mmol of Cyclohexylethyldimethoxysilane, and
16 g of the solid catalyst component above being added to SUS
autoclave with 3L of inner volume, 32 g of propylene being
continuously supplied over 40 minutes while maintaining the
temperature inside the autoclave at 3-10°C. Then the preliminary
polymerization slurry was transferred to SUS autoclave equipped with a
stirrer with 200L of inner volume, 132L of liquid butane was added and
a slurry of preliminary polymerization catalyst component was obtained.
[0083] Polymerization of Component A
[Polymerization process (1)]

The vessel type reactor equipped with a stirrer having inver
volume of 40 L was used. Propylene, hydrogen, triethylaluminum,
cyclohexylethyldimethoxysilane, —and slury of  preliminary
polymerization catalyst component was continuously supplied,
polymerization temperature Wés 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 mmol, 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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[0084]
[Polymerization process (2)]

The polymers discharged by polymerization process (1) was
continuously transferred to a vessel-type reactor which was different
from that in polymerization process (1), propylene and hydrogen was
continuously supplied, polymerization temperature was set at 73°C,
stirring speed was set at 150rpm, the fluid level of reactor was set at
44]., the amount of propylene to be supplied was set at 15kg/hr, the
amount of hydrogen to be supplied was set at 10NL, and polymerization
was continuously performed for 0.46 hours. The polymer was
discharged at 3.4kg/hr.

[0085]
[polymerization process (3)]

The polymers discharged by polymerization procesé (2) was
continuously 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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polymerization pressure was set at 1.8MPa, concentration ratio of
propylene and hydrogen in the gas inside the reactor was set at 99.04%
by volume/ 0.96% by volume (propylene concentration/hydrogen
concentration) and the polymerization was performed for 3.1 hours.
The polymer component A was discharged at 7.3kg/hr.  The intrinsic
viscosity [n] of the obtained polymer component (component A) was
1.73dL/g and Xylene-Soluble Content at 20°C (CXS(A)) was 0.3 % by
weight.

[0087] Polymerization of component B

[Polymerization process (5)]

Polymer component (component A) discharged by polymerization
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, 1-butene
and hydrogen were continuously supplied, the polymerizatién
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/1-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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copolymer is shown in Table 2.
[0088]
(2) Production of film and its properties
Except that 400g of BCPP14 was used as polypropylene-based
copolymer, the amount of propylene homopolymer of [n] =1.57 and
Tm=163.5°C to be added was set at 100g, and 0.02 weight of 2,5-
dimethyl-2,5-di(tertiary butylperoxy)hexan was added, the production
was performed in the same manner as in Example 1 and polypropylene-
based resin composition of MFR=3.5 (g/ 10min) was obtained. |
The obtained polypropylene-based resin composition was
processed in the same manner as in Example 1, thereby obtaining a film.
The properties of the resulting film are shown in Table 4.
[0089] TABLE 1
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Pol ization Conditi fC tB jeld
Examples and|{ Use Amount of] 'o ymerzom 0{1_ s o o Yield of
. Mixed Gas Composition . ' Polypropylene-Based
Comparative | (a) Component . - - Time | Pressure Copolymer
Examples mg C4 c3 = hr MPa potym
g g g : g
Example 1 117 80 210 190 1.2 0.8 260
Example 2 13.0 40 240 190 1.0 0.8 317
Example 3 9.4 150 200 170 1.0 0.8 207
Example 4 11.1 30 250 190 1.1 0.8 230
Example 5 9.2 20 260 190 0.9 0.8 200
Example 6 11.1 80 170 220 0.7 0.8 253
Comparative | - g ¢ - ]340 | 10 ] 07 | o8 213
Example 1 .
Comparafive | 4, 4 70 | 260 | 110 | 20 | o8 268
Example 2
Comparative | 4, 20 | 160 | 150 | 12 | o8 286
Example 3
Example7 | . 129 40 | 210 | 210 0.8 0.8 357
Example 8 12.3 150 110 220 04 0.8 221
Example 9 10.5 260 60 200 04 0.8 176
Comparative .
Example 4 11.0 - 80 - 120 | 250 0.3 0.8 190

[0090]  TABLE2
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Constitution of Constitution of C (B
: onstitution of Componen
Examples and Ratio of Component A
] Component B
Comparative 00 il CXS T Y X 7 .
X n m n
E. ! [ 0 o 0
xamples % by weight | dL/g % by o % by % by % by dlig
weight weight | weight | weight
Example 1 37 1.77 0.6 163.8 59 33 8 4.24
Example 2 36 184 -} 05 164.0 56 40 4 3.96
Example 3 28 - 1.78 0.6 163.2 65 19 16 429
Example 4 36 1.72 0.6 | 1629 60 37 3 4.14
Example 5 38 1.65 0.6 162.6 54 45 1 3.59
Example 6 30 1.84 0.6 163.5 67 26 7 4.49
Comparative
29 1.74 0.6 162.5 42 58 - 3.52
Example 1
C ti
ormparaiive 33 172 | 06 |1637] 41 | 39 | 20 | 37
Example 2 :
Comparative
32 1.79 05 163.5 48 31 21 3.36
~ Example 3
Example 7 26 191 09 158.9 66 29 5 453
Example 8 23 1.69 0.6 164.6 62 26 12 412
Example 9 25 1.72 0.6 163.5 52 35 13 3.93
C ti
ompatative 17 179 | 06 |1839 | 7 14 9 | 461
Example 4
Example 10 20 1.73 03 - 62 32 6 438
[0091]  TABLE3
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Conparative Exanple 2 4.4
Conparative Exanple 3 4.0
Exanple 7 3.0 160.7 - 1.1

163.4 28 1.01 1.02 0.9
164.2 - 1.17 1.06 3.1
3 1.03 10.5 Exanple 8

Examples and Structure of CXS of Polypropylene-Based Copolymer
Comparative Ci(Sb(T) (be (be ) (be [l
Examples A’_ Y 0, Y o. Y o, Y dL/g
weight weight weight weight

Example 2 12.3. 41 55 4 2.76
Example 3 13.8. 40 44 16 2.46

Comparative | =15 4 32 68 - 2.33
Example 1

Comparative i 27 53 20 553
Example 2
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3.4 163.9 1.00 0.92 7.2 Exanple 9 2.6 164.3 1.03
0.94 6.2 Conparative Exanple 4 2.7 164.0 - 1.20 0.99
4.1 Exanple 10 3.5 164.2

[0092]  TABLE4

I;I;c:mp::;\r,l: MFR Melting Point | Haze Friction Coefficient Impact

mp . o 0

Pames | ©10m) [ €O (%) s k| ()
Example 1 41 1639 57 0.79 0.83 6.0
Example 2 38 162.9 59 0.76 0.80 9.2
Example 3 38 163.8 57 0.87 0.85 9.8
Example 4 3.8 163.1 62 - 0.82 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 42 163.6 56 1.06 0.93 5.0
Example 1 »

Comparative 44 1634 28 1.01 1.02 0.9
Example 2

Comparative 40 164.2 - 1.17 1.06 3.1
Example 3

Example 7 3.0 160.7 - 1.13 1.03 10.5
Example 8 34 163.9 - 1.00 0.92 7.2
Example 9 2.6 164.3 - 1.03 0.94 6.2
Comparative

Example 4 27 164.0 - 120 0.99 4.1
Example 10 35 164.2 - 0.83 0.83 4.5

[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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0.83 0.83 4.5 [0093] The present invention may provide

.a pol ypropyl ene-based copol yner excellent in balance

anong heat resistance, transparency, 5 sliding

properties and | ow tenperature inpact resistance and a
pol ypr opyl ene-based resin conposition containing the
sane, and such a copol yner and resin conposition may

be suitably used as a material of a filmfor packaging
rWHAT ISEdSAIMEATIS:S CLAIMED IS: 1. A

pol ypropyl ene- based copol yner conprising 50 to 95% b

wki ghtAopolypropyhene-basgub reapolymenpoomprisig nd nioy 93‘/% by
conprising the constitutional unit derived from
pwepghteoita grodymeri cognponetitt (cognpoinent Agoaiady cgnimsgng the
and . 5 to 50% by weight of a copolyner conponent .
(congitnsionabByundif derived Ifeom, pepyices @nalynhawngaa anelting point
having 4 or nore carbon atons in which the content (X)
o¢xeeaslingdS6°Candnal unit derived from propylene is
10.50% by weight, the content (Y) of the

const i 2 #@ SOTabyuwieightiof @ eppebaner samuangng keomponent B) of
50<Y5_70% by wei ght, the content (Z) of the )
CBFRRYIEDE, engpand @y pvelein Bayig 4-Q arg oashengtams in

¢ Which _Ehe‘; ?:é%?é‘m?é&}?f i&&a@%@%&w@%ﬁ%& fapylene
chndtRobEs byl eishir fRogontam LX) 20bitBF: eonssiturignal unit
lﬁéﬁé?féé ﬁq"i‘réﬁ%ﬁ%y&r%?% %p%%@%i@éd%&%@x e °F>g%1€e%g (2) of the
t§8§$tsﬁﬂo}zafoﬁﬁi UBHBACERE JRer ol niRT 2oRP AR carbon
A . ' i nt. di. .
PHIES a%‘&%i@%f@@ ReigB REN B8 3R thy RJaLPE X, Y and Z is
IBPr et PR VR PRSTOF SRR e
PRV BlnBRBE SR8 ES B aoBls i baying 4opy fapre carbon
23 oﬂf.ntthe( COnR eEXI)Abf ”ﬂ#é"ébrfs‘?i@fi'f)ﬁhlngnﬁt erived from
constrtutional uni erived from propyl ene and havi ng

ap?@}')ﬂieﬁ@ 091 dit1eg¥ceedi ng 155C
2.  The polypropylene-based copolymer according to claim 1,

wherein the polymer component (component A) has a melting point
exceeding 160°C.

3. The polypropylene-based copolymer according to claim 1,
wherein the a-olefin having 4 or more carbon atoms is 1-butene.

4. A film comprising the polypropylene-based copolymer according
to claim 1.

5. 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
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and a copol yner conponent (conponent B) of propylene,

et hyl ene and an a-olefin having 4 or nore carbon

atons, wherein; (i) Xylene-Soluble Content at 20C

(CXS) of the pol ypropyl ene-based copol ynmer is 4-40% by
wei ght, and 5(ii) the content (P) of the

constitutional unit derived from propyl ene of the

Sol ubl e Content is 30.11<70% by wei ght, the content

(€3d afcdpudymensidmponentalcompdnetd B ) ofl propyleaehgihghene and
is 30<@®0% by wei ght, the content (R) of the

camsi-dlefin hawinguhor nierd carbohratomsn wheveierl;i n havi ng 4

or nore carbon atons is O<R5.20% by wei ght (provided
t(ipXyleactSulableoComéent & A0UCRGXS) advthieypokypyopylene-based
6. The pol ypropyl ene-based copol ynmer according to claim
&opﬁgnlﬂrdsﬂhéﬁ%abymlgh@rmugent (conponent A) has a

nmel ti ng point exceedi ng 160C, . )

(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).

6. The polypropylene-based copolymer according to claim 35,
wherein the polymer component (component A) has a melting point

exceeding 160°C.
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