PROPYLENE- BASED COPOLYMER MATERI AL, FI LM MADE
THEREFROM AND METHOD FOR PRODUCI NG PROPYLENE- BASED
COPOLYMER MATERI AL BACKGROUND OF THE I NVENTION 5 1.

FI ELD OF THE | NVENTI ON The present invention rel ates
to propyl ene-based copolyner materials and filns nade
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OF THE RELATED ART Fil ns nade from propyl ene-based
copolyners are widely wused in the field of packaging
materials such as f acka naterials and fi ber
packagi ng naterials TEELdM
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a ran ene copo yner (copol yner (B))

1 mi.csggeﬁﬁmfdrom RLABY Do gh of uni ts

derived from utene an by wei ght of
units dergieel W0 20K BPEpylene-based copolymers are widely

used in the field of packaging materials such as food packaging
materials and fiber packaging materials due to their superior
15 appearance and stiffness.

For example, U.S. Patent No. 5,948,547 discloses
compositions exhibiting both a relatively high melting point
and a relatively low sealing temperature containing two random
propylene copolymers of different composit:l.on. Specifically,

20 it discloses compositions based on propylene polymers
{(compositions (C)) comprising: from 68 to 80% by welght of a
random propylene copolymer (copolymer (A)) which contains from
12 to 20% by weight of units derived from l-butene and from 0
to 2% by weight of units derived from ethylene, and from 32 to

26 20% by weight of a random propylene copolymer (copolymer (B))



t he conposition of the two copolyners (A) and (B)
being different. 5 U S. Patent No. 6, 365, 682
di scl oses terpolynmers of propylene and at | east two
a-ol efin nmononmers, the terpolyners being suitable,
e.g., for applications where good heat sealability
and softness are required. Specifically, it discloses
a t @hdehyrertaingriinom énéo Ebhpry weighdorbnonits udsnisved from
10 derived fromethyl ene and at | east one a-olefin
sel dcbdgene @nd frmn §touft by welolig of whits Aerivéd framietchylene,
of ethylene to the C4-C8 a-olefin(s) being |l ess than

0. 3thRd qampasdtine- «fl ubhe twactdopelymersedd)t hamd 6{BY% being
calculated fromthe total weight of the terpolyner
15 @d&€pEenYy; in the production of packaging materials
such as bags fromfilns nmade of propyl ene-based
gopol yner¥; heBPteﬁ‘éaINOng, 6w Ti68% Alsebosrgubeppolymers of
adhering filns together thermal wel ding, is used
Wi dBF‘?PYiﬁH? g ﬁgd%eﬁ'br’cwef apatefip mgnomers: i the tgrpolymers
heat sealing, the production efficiency of 20
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havi ng_| ow _wel di ng tenperatures. However, filns
havﬁﬁg fBIL by dPRg # 57 UPES taRRiTedhe PRRFifirally, it
anti_- bl ockin roperty and propyl ene-based copol yners
vel Fisai%%%g dernodamesat BEOPY gne oAeMmBR§ing 6@Wlmjner units
1@ ve not . been devel oped yet. 25 2 SUVMARY

mrREhgLpReansd athlearbone oralekin ﬁ?]f-?md from

SUI ?ég?lglg:%g@ ﬁgfcgy'pg{ég og.P d CO1P g%&orgift %?h%llgne to the C4-Csy
a-olefin(s) being less than 0.3 and the hexane-soluble fraction
is less than 6.5% calculated from the total weight of the
terpolymer.

15 Generally, in the production of packaging materials such
as bags from films made of propylene-based copolymers, heat
sealing, which 1s a technique of adhering films together by
thermal welding, is used widely. In the production of packaging
materials by heat sgealing, the production efficiency of

20 packaging materials can be improved by use of £ilms having low
welding temperatures. However, £ilms having low welding
temperatures tend to be poor in anti-blocking property and
propylene-based copolymers well-balanced in heat sealability
and anti-blocking property have not been developed yet.

25



films well-bal anced in heat sealability and

anti-blocking 5 property. In one aspect, the present

invention is directed to a propyl ene-based copol yner

mat eri al which conprises from1 to 10% by weight of a

propyl ene- based copol yneri zed conponent (1) defined

bel ow and from90 to 99% by wei ght of a

propyl ene-based 10 c&PUMAREr OE eTHE OINMENTION 2) defi ned

bel ow and which has a nelting point not higher than

140C, whefbet pdjRedums the [passentoninventtional isweitghtprovide

of the propyl ene-based copol yneri zed conponents (1)

and pr@pylener baned eogulymeiremetbaialls copdlapter agadaterials of

“conponent (1) is a 15 propyl ene-based copol yneri zed

conpfddast welilclbadenpeiisds fheah BHaltabidi%ybyandeiahti-dflocking

structural units derived from propylene, fromO to

§. smrepemsight of structural units derived from

et hylene and from3 to 10% by wei ght of structura

uni ts der ineene faspact.brhenpresanuhivventiom imeldiinegted to

point wwthin the range 20 from 145C to 155C, where the

anm @nPECRY tenrrdws edncoprl s iy Rateplal whichnpomparitsegsi from 1 to

and t he propyl ene-based copolynerlzed conmponent (2) is

a pPOdpYY dedobisell acRRRYARNE De¢ e@mmlamenmwcomponent (1)

comprises from 80 to 94% by weight of structura

um gefdppRal o apd pfrr@ﬂy%rr@ 925%}? BRight @f1amunpylene-based
ht of structural units derived fromethylene 3

Qnd POAYOCT HZePoropPaRaeniht (F definedirkglemiard which has a

derived from 1-butane, where the anounts are based on

t he™RETIRE RFLATRAT BAEREHR AN Jzﬁo Cl.Wheks Kbe agyete are based

t he greﬁfnt invention is directed to
total weight of the propylene-based copolymerized
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components (1) and (2),
wherein the propylene-based copolymerized component (1) is a
15 propylene-based copolymerized component which comprises from
89 to 97% by weight of structural units derived from propylene,
from 0 to 1.5% by weight of structural units derived from
ethylene and from 3 to 10% by weight of structural units derived
from 1-butene and which has a melting point within the range
20 from 145°C to 155°C, where the amounts are based on the weight
of the component (1), ;nd
the propylene-based copolymerized component (2) is a
propylene-based copolymerized component which comprises from
80 to 94% by welght of structural units derived from propylene,

25 from 0 to 10% by welght of structural units derived from ethylene



5 a filmconprising the propyl ene-based copol yner

material. In still another aspect, the present

invention is directed to a nethod for producing the

propyl ene-based copolyner material, wherein the
propyl ene- based copol yneri zed conponent (1) is

produced in a nmedi um conposed nmainly of |liquid 10

pr oBR%efEEnE P2 Gt By MeAahbagt B OKIIuNAdr npéls derived from
conmponent (2) is produced in a nedium conposed mainly

of Jad¥iERepr ypprenthe FMauptspITeeased i ddipolwakeht of the
material of the present invention is suitable as a

mat SSWONSRLf (Rds wel | - bal anced in heat sealability

and anti - bl ocki ng property. Packagin% 15 materials

such as baBserele¥e asP8atecthaPrreghtpttrRRljamls directed to
ef ficiency by heat sealing filnms containing that
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THE | NVENTI ON The propyl ene-based copol yner materi al

of the préBerfttidd | aReHieHnapReat pr dp¢ Reetpftedinvention is

copol yner material which. conprises from1l to 10% by

vei gHiFeStEAopt? efe- Bakhed &850 DPFRAVSHRE c ShporRFAPYIERe -based

and from90 to 99% hy wei ght of a r gpyl ene- based

CopSAPRINISE PRIATcHn#he 25 1n Ebe (PrAPYAhen Daped copolymerized

described in &gﬁail be)] ow,. where t he anpbunts_indi cated

aboVE™PSERE &8 REPAures; bt 3 Mot yh coppoFp@ mainly of liquid
ropyl ene- based. .4 copol yneri zed conponents (1) and

1B,y PErRTaRE it e R A iss PP eR SORP HOIRF B Sygonent (2)

comprises.from89 to 97% Db meigat 0 tructural units 1

der PFeBE SRV o By TeRiEim FPBROSOH ALy 6F SRAGHE Sropylene.

structur n.ts deri.ved .from et hyl ene, and .fr to

T006 by veraprEHe R ERen SR FERE ek, gt "the Bresent
1- bl:l.tn%ﬁtigﬂdiéJ rs%fi%ﬁﬁggyag %"BQ'thfaI ro(.}cmf?ims well-balanced in

heat sealabllity and anti-blocking property. Packaging
15 materials such as bags can be produced at high production

efficiency by heat sealing films containing that material.

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

The prqpylene-based copolymer_ material of the present

20 invention is a propylene-based copolymer material which
comprises from 1 to 10% by weight a propylene-based
copolymerized component (1) and from 90 to 99% by weight of a
propylene-based copolymerized component (2), both of which are
described in detail belofv, where the amounts indicated above

25 are based on the total weight of the propylene-based



to 97% by wei ght of structural units derived from

propylene, fromO to 1.5% by wei ght of structural

units derived from ethylene and from3 to 5.5% by

wei ght of structural units derived 10 from 1-but ane,

where the anmounts indi cated above are based on the

conbi ned wei ght of all structural units of the
conFRAIymerigedngapponenes wek hndof(20he conponent

(1). Fromthe viewoint of anti-blocking property,

t he cont eAheof ROePYIEPgcbarafl umiopolyweriged fcomponent (1)
et hyl ene of the propyl ene-based copol ynerized 15
conpsHpRtses) frem &Pe%@r%ﬂﬁ Pyoves @it phestiugfinral\iahts derived
the content of the structural units derived from

pr oI @TPRYLeRe  tfram §odoby - fkikpntweiighd of structural units
anti - bl ocking property may be insufficient. \Wen the
Sontdefivied £Rmap egg%lepem from 3 ke MHifaby wesdiaidi pfigtructural
may be insufficient. Wien the content of 20 the

st r foifFafterhyed from Yebuterpn aphypeekterably comprispsyirom 93
wei ght, the anti-bl ocking property nmay be

i st PP ebY WAt ofhstEpateml gfnitse derived frgm propylene,
units derived from1l-butene is |ess than 3%

by
wei ge® Phdhdat®ds &Y Arighty 9fays aGtygads peidst degived from
t he 3__%5_-b| ockj roperty may be poor. Wen the
con paeAs 139 by> hey St IntiRE SRFICHIFRKPRYtS derived
1pro%%rty n@xape S.insufficient. The neltin oi nt of
ho LEPBYT BN eSS HHOEB UMY ARGURES LRTHEHRAM SBeyectte fesed on
present invention_ s wthin the range_from 145 to '
558 pRRETAnt B RE{ RbL Sigie F e Ha7E o4 9318 cogponent
and r f erabl '%hi he range fr 148 to 155C.
el Dne ST HAR e Bk B shal GHBRIERY Ebhp et they Lewpone
whi 89& 4] |.or nen has .a [ fi i nt
| ower tlﬁtanrbilfggijngh%fgﬂg%&y, %he conten%eo% trt]l% gi(:)ructural units
derived from ethylene of the propylene-based copolymerized
16 component (1) is preferably 0 % of the weilght.

When the content of the structural units derived from
propylene is less than 89% by weight, the anti-blocking property
may be insufficient. When the content is over 97% by weight,
the heat sealability may be insufficientr. When the content of

20 the structural units derived from ethylene is over 1.5% by
weight, the anti-blocking property may be insufficient. When
the content of the structural units derived from l-butene is
less than 3% by weight, the heat sealability may be insufficient
or the anti-blocking property may be poor. When the content is

26 over 10% by weight, the anti-blocking property may be



anti-Dbl ocking property may be poor. When the conponent

has a nelting point higher than 155C, the tenperature

at which heat 10 sealing can be achieved, which is
hereinafter referred to as heat sealing tenperature,

may be too high. The propyl ene-based copol yneri zed

conponent (1) may contain structural units derived

f rodngugifdtimagtsuch as 1-pentane, 1-hexene, 1-octene

and 3-nethyl -1-butane. 15 The propyl ene- based

copol yrer Teedneldrimen @otint 29£ | then propydepsebaged copolymerized
conponent which conprises from80 to 94- by wei ght of

st r gom@parntinilsofidihie/pdesentnipvepyiieneis within the #ddge from
by weight of structural units derived from ethyl ene

and 1#BofkP015%°C.20%elprablyhvitiintthe tnangle fmpnsl47 to 155°C,
derived from 1-butene, and 20 preferably conprises
ﬁroﬁPQSm?ﬁe%%Wﬂkélngitbﬂ-nsthqcxm% fnom 48dtei VB C. When
from propylene, from0.9 to 6% by wei ght of

str Gé‘ﬁu?’éﬂpmrtesh?éﬂdv@@mlcm@tm campanent r(d.6whibch is the
15% by i ght of structural units derived from

1- bRRLRE, GWHE?%BFﬁe hagrounel ting eeiatt aewer dhanhdsdiC. the
on the conbined weight of all 25 structural units of

theaesﬁp%@ﬁsil(sz)?rmwymﬁmebmcm ¥hephthe gromponent has a
onent \(Rﬂf- When t he cont ent of the structural
un| elipg Rt BhEher FhAte a5 ItB§stQW38?@U%Pb?t which heat

t he anti - bl ocki ng propert may
! nsgf*PHP%rﬁa“ WeeAChpEVE nt“@?ﬁpl} s’l);oveFeéa%W isGpfred to as

eat al i tenperature nmay be high or the
antF BF :ﬁg’ ptreg'lt? STAFURRy PAY pBdrtoiieh-ne cont ent
of the st uctura tlnlt deri ved from et hyl ene is ov

109 by e %ﬂe&ck%’ eaeey GABpagent (1) may

' ns‘%gk C:Lr?mstruc\e.ura t en&eroifv o r}:‘JCt i aI ~o0lefins such as

l-pentene, l-hexene, l-octene and 3-methyl-l-butene.

15 The propylene-based copolymerized component (2) is a
copolymerized cbmponent which comprises £from 80 to 94% by weight
of structural units derived from propylene, from 0 to 10% by
weight of structural units derived from ethylene and from 0 to
20% by weight of structural units derived from l-butene, and

20 preferably comprises from 85 to 93% by weight of structural
units derived from propylene, from 0.9 to 6% by weight of
structural units derived from ethylene and from 6 to 15% by
welght of structural units derived from l-butene, where the
amounts indicated above are based on the combined weight of all

25 structural units of the component (2), namely the weight of the



units derived from 1-butene is over 20% by wei ght, the
10 anti-bl ocking property may be insufficient. The
propyl ene- based copol yneri zed conmponent (2) nay
contain structural units derived froma-ol efins such
as 1-pentane, 1-hexene, 1l-octene and
3-nethyl-I-butene. In the propyl ene-based copol yner
mat eemppnghtt h2) present invention, 15 the conposition
of the propyl ene-based copol yneri zed conponent (1) is
di f f er entWhemnthehatordfenthefptbpy bneebasall units derived from
copol yneri zed conponent (2). Specifically, it is
desPrabi¥éerpds ldrs than 0% byvveldiat cbhemotdrpdpching peoperty
propyl ene-based copol yneri zed conponent (1) be
gr eBagr be horsufifd cdemtenheh the aortemdnés(sye2(@4¥ byhweight,
goopylene based copol yneri zed conponent (2). In other
r §be heat segddngabirperatiune)mayope dylighobrtthee anti-blocking
structural units derived fromthe nononer(s) other
t haRTPPOBYY @Ry Pa RIRE. Whapoihemrcoptpnbeofytbat skrudtural units
the content of the structural units derived fromthe
mon8fELYeq %Oﬁleﬁtll’!hh?f‘%) ﬁép??%ﬁé»oi%nbr eighs , cnp @ndéatblocking
(2). 7 The propyl ene-based copo material of the
pr eBEAPET FY]\P@H& %Gni%%ﬁi%%efw orYH'@nt sheoeopienipiofhstepctural
t he gropyl ene- based copol yneri zed conponent ;é) and
f r oH4Bs t feFdypdp FRgm g tb‘b'\‘e'!?}eiﬁrdﬁﬁﬁren%oba d weight, the
ézopol émarl zed conponent (2), 5 and preferably cont ai ns
1rblogking RHogrrtys mekebe plagRAthrdentsed
copol ymerl zed conponent (1), and from92 to 97%
\/vel ght of ftene%? NEdAFLLe £ WF e&oam?a&nént(z) may
b i{\hf ;E gou ts indicated ove are based on
{ hotontafh ua §H? cf t RBLEPofATiYed SEReN c GrBLeRLRF alch as

co "B&E‘Eéné 1) exe e) l-octene and 3-methyl-l-butene. In the
propylene-based copolymer material of the present invention,

15 the composition of the propylene-based copolymerized component
(1) is different from that of the propylene-based copolymerized
component (2). Specifically, it is desirable that the content

of the comonomer(s) of the propylene-based copolymerized
_c_omponent .(1) be gr_eat_er 1_:_h_an the content of the comonomer(s)

20 of the propylene-based copolymerized component (2). In other
words, it is desirable that the conternt of the structural units
derived from the monome.r(s) other than propylene in the
component (1) be greater than the content of the structural

units derived from the monomer(s) other than propylene in the

256 component (2).



10 When the content of the propyl ene-based
copol yneri zed conponent (1) is less than 1% by
wei ght, the anti-blocking property may be
insufficient. Wien the content is over 10% by wei ght,
the heat sealing tenperature may be high. The nelting
poi nt of the propyl ene-based copolynmer 15 material of
t he prese‘ﬁli‘elmﬂ‘%'it@sﬁ@t crpghEMer aptawbd of the present
pref.erab not hi gher than 138C, and nore preferably
not 1I‘F|"§HE¥°nt hﬁﬂng%ji@ Wféﬁ“t Ne it titRF pdivnt welght of the
¥jene based cop Oli material is over 140C, the
OR¥IEBPrPR5RASPPRE YA LESF ComPOnens Gy dandfigon AR to 99%
pro &Iene based copol yner material of the present
i nv &Rt YSHIR L 0% bhe AKopr) edachaged cipRalament zafctamponent (2),
geltlgg oint, it is desirable that the nelting point
pﬁ‘?ﬁﬁﬂr@ﬁéyba‘é%‘at@dﬁol RERI ?edt%orﬁﬁon@ht weiphpe of the
| ower than the nelting point of the propyl ene-based
copgffyﬁg??lz%abwrﬂpsﬂm?mm%cpepyn@pr eBfisvENe3 to 974
oth r tha ropyl ene- based 8 copol yneri zed
RN, g‘?ﬁlPE?PY1§E}Ehb3§e‘bcﬂ°,ﬂ?é1¥§‘e€6ﬁﬁ6§a¥lp°nent 2),

a'%nbéﬁgfu% %&@#&%@»%a?  Brashihphe focas vesons
R Py ool <o Ao eheni faanene (21
g Lt ce%"?ﬁy REBSI mr%ﬁ@ CABRSRipELed component
Conta MRt Hhan s W Glucn? B ARL HL 0L $2perty may

d pfopylene, "and ‘cop

Copphymﬁfééah%amnoﬁﬁéﬁ m@tc%nlll nq igh l eneloaﬂq??y geight, the

efin avi ng nor e car suc

et hy seeséaﬁﬂaga%mpgea@ua%ay 54 M;ﬂ“e | -hexene

copolyners _
The melting point of the propylene-based copolymer

hea

15 material of the present invention is not higher than 140°C,
preferably not higher than 138°C, and more preferably not higher
than 135°C. When the melting point of a propylene-based
copolymer material is over 140°C, the heat sealability may be insufficient.

In order for the propylene-based copolymer material of the present invention

20
to satisfy such a requirement about melting point, it is desirable that the melting
point of the propylene-based copolymerized component (2) be lower than the
melting point of the propylene-based copolymerized component (1).

25 Polymerized components other than the propylene-based



et hyl ene- | -octane copol yners. The content of

structural units derived fromethylene in such

polymers is preferably 60* by weight or nore. 15

Exanpl es of polynmers conposed mai nly of 1-butene

i nclude 1-butene honopol yners, 1-butene-ethylene

copol yners or 1-butene-propyl ene copol yners obt ai ned

by copoiymerizedgompopentad l)windk2)s suieh ampolymers composed
conponent, and et hyl ene or propylene. Such pol yners

may M3dndy¥eef setiyiensr and pohyners icomposedThainkintafil-butene,
of structural units derived from 1-butene in such

o

pol Ya¥r Bejaddndeter the \P1Io@Wlepenbaged aspokymer Material of the

catal ysts to be used in the preparation of the

pr oP¥eER_I bagEN &Pl yeri zed conponents (1) and (2)

may be a Ziegler-Natta catal yst, a netall ocene

at al yst , EB¥ampinps |qf suchs pplanpre scompagach maizilyglodr ethylene
Natta catal yst include Tl-My 9 catal ysts which

conpRriBde gt thy lemeahguepe byrirfenes gl elecevonslene copolymers
conpoundi ng_a magnesi um conpound with a titanium
conpdarbced by copplymesie Lhodwmnane tsycerdindingge thglsney which
cat al yst conmponent with an organoaluninunlcoqfound
and1SitheBrigndpgredient r gndprnmidenes astrAoplyers produced
el ectron-donatin cogpound, the solid catalyst
conBEnEAPC RES T 1 MOBORBE S HOBLA KRR HAYIGNg and a-olefin
gpesi um conpound with a titani um conpound.
1&?eﬂ§?’ﬁﬁ?e4ef’ ngiAKe | GRYRRR 85915 ysPUCR oA iedhgene-1-butene
sol i.d gata1¥st conp %%Ht esiegtially cont ai ni_n
magReBP AT 1 ani um® SRE NaPRRE  an o GRAGEMEREnum and
co nd and. an .el ectron-donati conpound, .di scl gsed ,
T YEER el B R e Sy B SRR o g ptRaL unies
JP- éegg'gél& 6).ZJ§OSmO’et%ty‘ibne in such polymers 1is preferably 60% by
welght or more.

15 Examples of polymers composed mainly of l-butene include
1-butene homopolymers, l-butene-ethylene copolymers or
l-butene-propylene copolymers obtained by copolymerizing
l-butene, which is the major component, and ethylene or
propylene. Such polymers may be used singly or in combination.

20 The content of structural units derived from l-butene in such
polymers is preferably 60% by weight or more.

The catalysts to be used in the preparation of the
propylene-based copolymerized components (1) and (2) may be a

Zlegler-Natta catalyst, a metallocene catalyst, or the like.

25 Examples of such a Ziegler Natta catalyst include Ti-Mg



The nethods for the preparation of the propyl ene-based

copol yneri zed conponents (1) and (2) nay be a nethod

in which 15 given nononers are added together with a
catalyst into an inert solvent, such as hexane,

hept ane, tol uene and xylene, followed by their

pol yneri zati on, a nethod in which conononers such as

et hpptatyahe whicht conprirse adiitd cadgdysércanipomeats produced by
catalyst into Iliquid propylene, followed by

pol gaBpPunding aghaghes inshomepeyn@ Withnattiddninmwiomgound, and
catal yst is added to propyl ene, ethylene, 1-butane or

t heCREREY$ s Rredpoed pyacambirdlnsa wediidzeatiadiy sitscomponent with
performed in the vapor phase, or a conbination of such

met AB@Fganpaliainud coswopnddng nYyf mecegsapy | enthizad edmponent
copolymer material of the present invention nmay be a

fret fbeh i Asw@nclelectzenpdonst tmg - pampeurdpotlyeresoked catalyst
conmponent (1) and a 10 propyl ene-based copol yneri zed
conpofesren ) hayingrbernr corepared| hyierompeyndine|§ magnesium
subsequently they are bl ended, a sequentia

pol GRRPPUR i YoHhndt Rddanhumheempeunt opyl ene- based

copol yneri zed conponent (1) is prepared in the first

st age andZSisnsbegrsrAmBles ineide gpEabnt ymepmpalsbng a solid
reactor. W thout deactivation of the catalyst, a

pr opyF2hE h somporeph eFfentiadly SaiGigingmagnesium, titanium
1PT epa ed in the second stage, a_continuous

‘gm %«ér i 221¥FPhvet nER i n AHEOSRAIUBLBEY encopRRME and  an

R S G L
Cat %ﬁis‘i%a%r}tp an 95%?@%; e#a‘-% A 588%38 FyREFt zed
compone ntl‘h%z)(t)l]e!tgagé eﬁ%{ ﬁ:glgls grtelggrastg :Egr? dofS t‘tggei:rol%rrleane ~based

conbi nati' o

copolymerized components (1) and (2) may be a method in which

15 given monomers are added together with a catalyst into an inert
solvent, such as hexane, heptane, toluene and xylene, followed

by their polymerization, a method in which comonomers such as
ethylene and l-butene are added together with a catalyst into
liquid propylene, £ollowed by polymerizaticn of the monomers,

20 a method in which a catalyst 1s added to propylene, ethylene,
;-butene or the like in a vapor phase and polymerization 1is
performed in the vapor phase, or a combination of such methods.

The method for producing the propylene-based copolymer

material of the present invention may be a method in which a

25 propylene-based copolymerized component = (1) and a

10



The nethod for producing the propyl ene-based copol yner

15 material of the present invention is preferably a

nmethod in which in the first stage in a nmedi um

conposed mainly of liquid propylene a propyl ene-based

copol yneri zed conponent is produced and then, in the

second stage perfornmed in another polynerization

r ea®ropyllenahbesed heopolymemiseidz edmponpohei2 ) (de depared as

has been transferred w thout deactivation of the

cat ojymery sepepptehy- lrade dsuHEeguemtllyz theyongoneblended, a

(2) is produced in a nedium conposed mainly of

gas&easeptdpy| pabymatficra ttilvins methbddini shicleds priupylene-based

energy required in the production is reduced to

r es gopollymaryred cotponenit {1 bdsapmepampbinneres fhastlgstage and

adhere 25 together in the polynerization reactors and

Phe sybgeduertlyini in Ithe | sameé nppédgwesizdticon reactor without

propyl ene- based copol yner material produced nmay be

subfegrtivebippof- the aahadysts ux prapydenetbased eopoflymerized

catal yst, renoval of nononers, renoval of solvents,

dr yergporaRt 5( pk| i tizepeired. 1¥hthe esetondits tgeof aacontinuous

catalyst is a process in which a product is brought

i nt 8o¢BMeRtEAiammathed dni whitdhg prepyieneubhsed cpprdymerized

The renoval of nononers is a process in which

pol GREPSNaRY hbhokr Braparedkén she filsvatastage, followed by
ol yneri zation reactor and the nononmers are forced to

19 0oV E2RGTRE| edS ng2hAEhaY poedymesizakionendindctor  without

solgents_is a process in which the solvent used in

t he9pBrYHER YoM i 0h ther Sakpdastr o@Nsol Yt s2ppropy dpae-based
means _such as ajr flow, heating and pressure

r edHEPPLYmeTAgH SOmPERRBL( {h % PYeBREERStn | theufeeAnd stage,
addi tives and paolyners are mxed uniformy with a

mi x8F e dtien, o, apch; nethods.

The method for producing the propylene-based copolymer

15 material of the present invention is preferably a method in
which in the first stage in a medium composed mainly of liquid
propylene a propylene-based copolymerized component is
produced and then, in the second stage performed in another
polymerization reactor to which the copolymerized component (1)

20 has been transferred without deactivation of the catalyst, a
propylene-based copolymerized component (2) is produced‘:l.n a
medium composed mainly of gaseous propylene. When this method

is used, the energy required in the production is reduced to
result in high productivity because copolymers hardly adhere

25 together in the polymerization reactors and the yield per unit

11



15 Super m xer, a Nauta bl ender and a tunbler m xer

and then the mxture is nelt-kneaded and shaped into
pellets using a single-screw extruder, a tw n-screw
extruder, a Banbury mxer, or the like. The drying is

a process in which the solvent used in the

pol yneri zati on and | ow.nol ecul ar substances in

pol yiigtes ipgrgagesenoved or reduced by proper neans

such as air flow, heating and pressure reduction. To

t he propyleaePieRpkeneopaspdeconel ynénimatertiad predeced may be
i nvention, various additives such as anti oxi dants,
neutdijesded td ppst cbvratmentt.i sithokidepcidyattdonwE a catalyst,
absorbers, 25 antistatic agents, anticlouding agents,
weatifsiaviad agéntmonomexs.j ghemevabi [dfzesolvantEeatdying, and
agents, pignents, foam ng agents, peroxides and

fi | IReld ek gabion) hredeaThivat bonliofgactatakyst 1s a process in
addi tives may be perforned, for exanple, during

pel "dichapi BROATRE 37 dmﬂvalpé'— Basedcenpary mekthis deagitivating
of the present 5 invention can be used in various

appla3%eRiti HSh a1 efatesi-ndher aomeeak af Menemerapds a process in
products by a proper nethod such as extrusion

for r?’rhﬁ-g’ R%%ﬁ%wwapﬁgrs\%ﬁﬂ?%PﬁFrfgf%é P°1Ymerization
expanS|on nol di ng. The propyl ene-based copol y

mat &fRgttosand ﬁélepwe{%@n%r# frenEPsRed st #@P@Pa'ay ;Feleasing the
babrlcated into filnms by 10 extrusion form ng. The

r oy PEREFBastle ea%s%ﬂ‘gﬁ?epfnapéf'ﬁaitso#s qr%ﬂpﬁeéfeﬂ@ which the

|nvengL|on can‘{)g q_gﬁtlctedlntofllns the T-

met F8dVEPT147PS aBUtRG PREYRBELZ23Top A5 1% eA’rFF’m P°1Y‘“er5 by
erred enbod s fapric ted i.nto an

o PERREE A FHOE (At o L5 Ao rabh ARG RS Tpguction

ﬁaz lg'#mg] a?eo.ﬂe%ir]zlal%qgtnhfs R OPX | eesnse i?'nag}? c¢h %81%%33 and polymers

are mixed uniformly with a mixer such as a Henschel mixer, a

15 Super mixer, a Nauta blender and a tumbler mixer and then the

mixture is melt-kneaded and shaped into pellets using a

- single-screw extruder, a twin-screw extruder, a Banbury mixer,

or the like. The drying is a process in which the solvent used

in the polymerization and low-molecular substances in polymers

20 are removed or reduced by proper means such as ailr flow, heating
and pressure reduction.

To the propylene-based copolymer material of the present

invention, wvarious additives such as antioxidants,

neutralizers, lubricants, anti-blocking agents, UV absorbers,

25 antistatic agents, anticlouding agents, weathering agents,

12



of the present invention nmay be either a nonol ayer

filmor a conposite filmhaving at | east one |ayer

made of a film containing the propyl ene-based

copolynmer material of the present invention. Since

t he propyl ene-based copol yner 20 material of the

present invention is excellent in heat sealability,

it Hdgpteitedllizersehyareatdmg ageret ssupigent sy oamiig agents,

such a conposite film A film produced by

vappergxpdest ang fillenrsumayebell hlegidedca Thael biendimg of such
oxide or the like onto a film containing the

pr ogfddsdvpaday boperfosmedntfon ekanple hdu2ingpeddetization.
invention is also a preferred exanple of the film of

13 t he prErerpripyiane-oaseAuctpelyer nat eodmloift ¢he present
filmproduced by conbining a filmcontaining the
proppventipaseancbpolypsdr imptvarilausofepphécaptesenatter being
invention with a filn(s) containing no propyl ene-based

5 cépbrifetedninte sshaged nrqsiuedsndyi B @moper tipthod such as
lam nation is also a preferred exanple of the film of

t heeptEyahen | feeningn. ingestppos meflddneh &Fcduum forming and
cont ai ni ng no propyl ene-based copol yner material of

t he ®FPRBEHEN iNAléHPGonThe PERRY Isingxiback] eepelimar material of

pol ypropyl ene filnms, unoriented or oriented nylon

fil %Ee RELFH o HDYENEAPY (9 e ReLabA ﬁabﬁ%%etqﬁ Iimgo films by
lum numfoil_ and paper. Such conposite filnms may be

@r ofttERsHOn Fermingy %?.RJWPPYW &RPAEPRALYMer material of

ext%$5|on Ian1nat|on or the Like., The thickness

of
fi | e AreRemtnP e A ppr é’r?efﬁ%ﬂe%ﬁt%ﬂaﬁm fihins by the T-die
w L RPEReReoF o e FRBT 25 Pat @%%"Ba#ssﬁ&%%&é?'ﬂrw preferred
br e%ﬁ{?%&%e%tem: q.st Pe?bxr'ﬁ'? eJ 5.19 o :!a'g utn%r]ienteg] £ :I.lm _gB the cast

con
method using a T die.

15 A film containing the propylene-based copolymer material
of the present invention may be either a monolayer film or a
composite film having at least one layer made of a film
containing the propylene-based copolymer material of thé
present invention. Since the propylene-based copolymer

20 material of the present invention is excellent in heat
sealability, it is preferably used for forming a surface layer
of such a composite film. A £ilm produced by vapor-depositing
aluminum metal, silica, aluminum oxide or the like onto a f£ilm
containing the propylene-based copolymer material of the

25 present invention is also a preferred example of the film of

13



propyl ene-based copol ynmer material of the present

invention my be subjected to surface treatnent, such

as corona discharge treatnent, flame treatnent,

pl asma treatnment and ozonization, 20 by nethods
conventionally used in the industry. Applications of

films containing the propyl ene-based copol yner

mat hé apresenhelpreaddion .i nventi on i ncl ude packagi ng
applications, f or exanple, packaging of foods,

fibers, dSHuxbliegmoregt e. c@BpPEXMPLESIM IpkroRveeidnbgntbohining a
is further described belowwith reference to

Ex afiple szorntted ndgs the peepy leneEkaspl e raigmEonpat et iake of the
Exanpl es were determ ned by the follow ng nethods. [1]
Thepu@oemt ioVeptirsarifdr 2 ifdlled s nirindagaraprogydene-based
200-gram portion of a resulting polyner powder

& hr copplymer avatexilel af ndvéh pyesentr ényénPigmby tlawination is
wei ght of the powder remai ning on the sieve was

mea8lfed panferhed arempileodf ddwr Sdlpart the aprgsany) inpention.
cal cul ated based on the neasurenent. 10 [2] Content

of PrapRlehefwdda @éé@lqﬂféﬁﬁimgcmrpﬁﬁnmelequaﬂed copolymer
propyl ene- based copol yneri zed conponent (2)

pr opFreRtabafedheopbrsenty ineatign F@@lﬁﬁﬁukﬁﬂ&;allY oriented
produced by continuous pol ynerization, the content of
eacHOJ:m‘ERmélrﬂ aSitng curbpeterted Phe ordeaitpd| nyllon films,
balance in th polgnerlzatlon For products roduced

1§y AF e BSp Rt bazeeb Eiptatak 1286 catpBhaRR foll and

d based I d
(3] pabee o suBh Fmogisg FLins may Be produced By haat lamination,

dry lamination, extrusion lamination, or the 1like.
The thickness of a film containing the propylene-based
copolymer material of the present inventlon is preferably
15 within the range from 10 to 500 um, and more preferably within
the range from 10 to 100 pm. Films containing the
propylene-based copolymer material of the present invention may
be subjected to surface treatment, such as corona discharge
treatment, flame treatment, plasma treatment and ozonization,
20 by methods conventionally used in the industry.
Applicafions of films containing the propylene-based
copolymer material of the present invention include packaging
applications,forexample,packagingoffoods,fibers,sundries.
etc.

25 EXAMPLES

14



fromthe mxing ratio of the conmponents. [3] Content

of structural units derived fromethylene in 20

propyl ene- based copol yneri zed conmponent (hereinafter,

et hyl ene content; in % by weight) The ethyl ene content

was cal culated in accordance with the nethod

di scl osed i n "Kobunshi Handbook (Polymer Handbook)"

page 616 Thaihhivehitednbys ifurtkeni Jesdinihed bdlow s8i3F) reference
25 [4] Content of structural units derived from

1- bipemxampled> hepyleasarbmerts capoEygamplesdand Comparative
conponent (hereinafter 1-butene content; in % by

wei BhahpIbe veis tdute rmdmednbywabe cibTldwileyl niethods.
accordance with the nmethod di sclosed in "Kobunshi
Handh@othé Pahgurer diandizowle) barbiphge 618 (publi shed by

Ki nokuniya Co., Ltd., 1995). [5] Content of structural

8ini t s derAftst f sepapaioiyg eae 2100 -gpanpyoatdobasdd a resulting
copol ynmeri zed conponent (hereinafter, propylene ,
conpehimer rpdwder whirghigh dhelierepsiitine veshcapemtagre of 2 mm,
calculated fromthe followwng 10 formula. (Propylene
Contbat yeigHO®f thEt bpivder @amtiedng ofliBeatwiwve was measured
Content) [6] Intrinsic viscosity of a polyner

Meagodetien tampas tpef fayamse part3sies dwtdl)i wasstalgudgted based
15 Ubbel ohde vi sconeter. [7] Density (in kg/nB8) and

mel enf Ebey measuxewendti.nafter, MFR, in g / 10 m nutes)

of an et hyl ene honopol yner. The density was neasured

16 ccdrdiGrptempt)ps IKERSLenprdagER copolymerized component (1)} or

propylene-based copolymerized component (2) in
propylene-based copolymer material
For products produced by continuous polymerization, the
content of each component was calculated from the material
15 balance in the polymerizafion. For products produced by mixing
a propylene-based copolymerized component (1) , and a
propylene-based copolymerized component (2); it was calculated
from the mixing ratio of the components.
3] Content of structural units derived frbm ethylene in
20 propylene-based copolymerized component {hereinafter,
ethylene content:; in % by weight)
The ethylene content was calculated in accordance with
the method disclosed in "Kobunshi Handbook (Polymer Handbook)"
page 616 (publishied by Kinokuniya Co., Ltd., 1995).

25 [4] Content of structural units derived from l-butene in

15



was neasured according to JIS K7210 at a tenperature

of 190C 20 and a load of 2.16 kg. [8] Melting point

(Tm in C Using a differential scanning cal orineter

(DSC produced by PerkinEl nmer, Inc. ), about 10 ng of

sanmple was nelted at 220C in a nitrogen atnosphere,

followed by rapid cooling to 150C. 25 After hol ding at

150@opy lénat bated cbhelymaptied voppvasnt diecednatbet A -butene

50C at a rate of 5Cmn. After holding at 50C for 1

m ngoatenhe ienpanatwedgghtds i ncreased at a rate of

5C m nute. The peak tenperature of the maxi num peak

in the fufhenl duwtenkeeccontentirwes walcndabdddit addvrdance with

whol e nunber, which was used as a Tm (nelting point).

Wherthehee thodvdi eclawed inntRobynsdlisHarideqde §Ro iyméh Eandbook ) "

hi ghest tenperature was wused. It is noted that the Tm

bf PpadeuAld| (Pubicishedehyu&ingkthaya Geasuridig 1995).

i nstrument under the conditions descri bed above was

10 156. €o@teh®] oFlesttrucbiray tiphper devieed i fir@p Pfopylene in

conditioning a filmat 23C for 24 hours or nore, heat

seabPirrgyhane pmdaest necdopelymeeggzed ofcdnpunentlO rfwembinafter,

tenperature intervals of 2C under a sealing pressure

of Prepykgh¢ cemtienitngin kehy weddheht tester produced

by Toyo Sei ki Sei saku-sho Co., Ltd., where the

t enper at UFRS PREPELeye Fontendgwas callmuliaded freom theafelilowing
ortion was conditioned at 23C for 24 hours or nore,

19| FBREYLBY T-type peeling at a rate of 200 nn nin

usi ng a tensile tester. (The peeling direction is
(Propylene Content) = 100 - (Ethylene Content)- (l1-Butene

Content)
[6] Intrinsic viscosity of a polymer
Measurement was performed in 135°C tetralin using an
15 Ubbelohde viscometer.
{7] Density (in kg/m’) and melt flow rate (hereinafter,. MFR;
in g / 10 minutes) of an ethylene homopolymer.
The density was measured according to JIS K6760. The MFR
was measured according to JIS K7210 at a femperature of 190°C
20 and a load of 2.16 kg.
[8]. Melting point (Tm: in °C)
Using a differential scanning calorimeter (DSC produced
by PerkinElmer, Inc.), about 10 mg of sample was melted at 220°C
in a nitrogen atmosphere, followed by rapid cooling to 150°C.

25 After holding at 150°C for 1 minute, the temperature was reduced
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20 a direction such that the sealed portion will be

peel ed over a length of 10 mnmand a wdth of 15 mm.

The heat sealing tenperature which provided a seal

strength of 300 gf was determ ned. A tenperature

bet ween given tenperatures was determ ned by

interpolation in a linear 25 equation. 17 [10]

Ant itobBotKiaty spneyer of 67QVmkigf./ 12 cnR) Two pi eces of
filmeach having a size of 150 nmx 30 mm were

prepar ed Htenhatolidiagnat Bai€ @orekwmiontelDrhe (tamperature was
film production m ght match the | ongitudi nal

di r dorirensefl atnehratecd. 55 /Miapnteer Thé peaketiempepatre of the
in a manner that the surfaces which had been in
conmastimwintpeak thithe fusiomendpbernte camieweassrounded to the
condi tioned at 80C for 3 hours under a | oad of 500 g

Pn ahodegwmbglr ,4ehigh wasMaed agactm (mhdtingpodnfias When there
left at rest for at least 30 mnutes in an atnosphere
havwegeatHepparena peals. 23@ peek BY theddighesy impsgmture was
Thereafter, the filnms were peeled at a rate of 200

nm #eRdusi ng a tensile tester produced by Toyo Sei ki

Sei saku-sho Co., Ltd. The force needed for the peeling

of the fItas apkehihatithe T pfabpdiam {Infmeasured using that
(Preparation and preactivation of solid catalyst) To

15 g‘eéﬁuﬁigﬁl%W@&F‘&Ws‘f“%ﬁéﬁe?ﬂn@&i‘t%sn fggcribed above was
magnesi um  titani um and hal ogen whi ch was produced
19ccdrbiAg %o Exanple 1 of JP-A 2004-67850, 1.5 liters

of n-hexane ful] hydrated and assed, 37.5 mmol
of {PICKRGE aF4AA s CHRPESS LA™ ACT20

eyl onexy) 2Ly oohalE1025¥5 & Him %ezsa'%dﬁgr 10%urs or more,

heat sealing was performed in a region of 5 mm x 10 mm at

temperature intervals of 2°C under a sealing pressure of 1

15 kgf/cm? using a heat gradient tester produced by Toyo Seiki

Seisaku-sho Co., Ltd., wherg the temperatures were even

integers. The resulting sealed portion was conditioned at 23°C

for 24 hours or more, followed by T-type peeling at a rate of

200 mm/min using a tensile tester. (The peeling directlon is

20 a direction such that the sealed portion will be peeled over
a length of 10 mm and a width of 15 mm).

The heat sealing temperature which provided a seal

strength of 300 gf was determined. A temperature between given

temperatures was determined by interpolation in a linear

25 equation.
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keeping the tenperature in the reactor within the

range from 5 to 15C, preactivation was perforned by
continuously feeding 15 g of propyl ene. (Production

of propyl ene-based copol yner material) 25

Pol ymeri zation was performed using two polynerization

18 reactors connected in series. In a 20-liter

pol Yl i dmti-tnloakicigp propdetyf ( BuSkeR/ k2 fam$t

.reactor, continuous polynerization was perforned by

cont i nuoUstoy pleedisngf 45. melach baving e wyilzel offi D3Mml2 30 mm
mol /h 5 of cycl ohexyl et hyl di met hoxysi | ane and 0. 86

g/ hwefe tprepagregasbi vhabdtiso iniagthdakaliysectbmpaMiit in the f£ilm
whi | e supplying 50 kg/h of liquid propylene, 7 kg/h

of Broduciiomnmmigld maitchridienlohgl tydiiregedisectikorn of each piece.

mai ntain a polynerization tenperature of 55C and a

%ol They ivexe bayered dwgetber3i aMPanndhdhadit thefsurfaces which
gner 10 generation in this reactor was 1.2 kg/h. A

par adfbedre ipplopmeactwis th aaptietlias ol pmepy kegethes eahd were

copol yneri zed conponent (1) and was analyzed. As a

r es‘éﬁ'@dlﬁitonmlsatcﬁméF fer Raveurs underi adiogd of $SOOsg thp an area

of 1.7 dl/g, a 1-butene content of 4.6% by weight, a

pr oply 14nBm o AP e - Bhenp s Bompe gins left at nestlﬂ@gr at least

poi nt of 15 154C. The whol e portion of the polyne

pro%%d@dl%&ss tipaﬁgf%W%phmhaﬁ&aaspyt@r@p%rmef 23°C and

oI nerlzatlon reactor without deactivating the
at Rpaddigy o) 50%:- Fhe¥eat th e fhpchl umvese Repigshay a rate
wWth a stlrrer as the second reactor, propylene

po|%e’r % F¥1/810; HSLRE 22beRstla \RastegnPEPARAGd poY yir¥o Seiki

reactor was continued while

erred. fromthe first
% {ﬁaﬂ‘é‘ FP8phPend bt F??Peﬁ%rca negdedefaRthe peeling of the

films was measured.
[Example 1]
.15 (Preparation and preactivation of solid catalyst)
To 15 g of a solid catalyst component containing magnesium,
titanium and halogen which was produced according to Example
1l of JP-A 2004-67850, 1.5 liters of n-hexane fully dehydrated
and degassed, 37.5% mmol of triethylaluminum and 3.75 mmol of
20 cyclohexylethyl dimethoxysilane were added. Then, while
keeping the temperature in the reactor within the range from
5 to 15°C, preacti.vation was performed by continuously feeding
15 g of propylene.
(Production of propylene-based copolymer material)

25 Polymerization was performed using two polymerization
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hydrogen so as to maintain a polymerization

tenperature of 80C, a polynerization pressure of 1.8

MPa, an ethyl ene concentration in the vapor phase of

1.2 vol % a 1-butene concentration in the 25 vapor

phase of 12 volt and a hydrogen concentration in the

vapor 19 phase of 1.4 vol% At the outlet of the
secaoracteast connecpad Virersendas .obt ai ned at a rate of

23.1 kg/h. The polymer had an intrinsic viscosity of

1.7 dl /g, Ima H-ilterpabmeariizatloh ré4dtorwRAQNdE SUBHE a first
a 1-butene content of 9.5% by weight. The nelting
poi.meactos, t heqnilipwenswaspdidseritheipal yrds copépiaskd by
0.2% by weight of coarse particles as large as 2 mm '
or wonginnouhbyl fpeddngads intlod /hpe o parietdslabamedudn 12 mmol/h
the results shown above, the rate of generation of a

pr op¥l engebobexly bejgthdimethedysbhpnacnind 2)0.8%6 t h of the
second 10 reactor was 21.9 kg/h. The weight ratio of

t heppraphieated xdd dcopbi el icoagonenpoteilie 6lpplYiid&S0 kg/h
propyl ene-based copolynerized conponent (2) is

5. 20§418qu¥ficpropmlene, Cohriteit of tihdutenenandodbedtiters/h of
and the propyl ene content of the propyl ene-based
copbigregen ¢ 29 mgonainti) avmrlymealizaitdbedtemperatiozre of 55°C
1.8% by wei ght, 9.8% by wei ght, and 88. 4% by wei ght,

r espR€tq welymerpeatiien i pressfurie pf)3 Td MPR.5Thartatehpf polymer
wei ght of the propyl ene-based copol ynmer naterial

1% oEBREBERHIOR HE b&\(?mcz:@m was 13.25kgéht A pprieefyithe polymer
20 of an et hyl ene honopol yner (commercial nane: GL900,

pr oHa8 IAMRL G BFoa R R dnfiehased. copeliymeriaat gomponent (1)
density of 960 kg/nB and an MFR of 16 g/ 10 m nutes,

0. 18P HassapLNRAGhPs G result. it was found to have an intrinsic

viscosity of 1.7 d1/g, a 1l-butene content of 4.6% by weight,

a propylene content of 95.4% by welight, and a melting point of

15 154°C. The whole portion of the polymer produced was transferred

continuously to a second polymerization reactor without
deactivating the catalyst.

Using a 1-m® fluidized bed reactor equipped with a stirrer

as the second reactor, propylene polymerization in the

20 catalyst-containing polymer transferred from the first reactor

was continued while supplying propylene, ethylene, 1-butene and

hydrogen so as tomaintain a polymerization temperature of 80°C,

a polymerization pressure of 1.8 MPa, an ethylene concentration

in the vapor phase of 1.2 vol%, a 1-butene concentration in the

26  vapor phase of 12 vol% and a hydrogen concentration in the vapor
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pentaerythrityl
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)

propi onate] 25 (commercial name: | RGANOX1010), 0.15

parts by weight of a 20 phosphorus-based anti oxi dant,
tris(2,4-di-tart-butyl phenyl)phosphite (comrerci al

name: | RGAFOS168), and 0.35 parts by wei ght of

syniphetsiecofz ol ivod % . (Torhreraitdle thefithe Sdcbnll Jdadithr, a polymer
produced by M zusawa I ndustrial 5 Chemicals, Ltd.)

havwag bt aisrdge apsatd of @3dilak@iler Thé pbl¥mer had an intrinsic
(determ ned by the Coulter nethod) were added. The

m xtdseosdsy of ¥Med dby§orad etalylele cqmtditd BE 2.7% by weight,
20-liter SUPER M XER(produced by KAWATA MFG Co. ,

Lt d apdamdl {theeneasomedn e oifz 2 d5 8tb2#8Eghisi Mhe Mmed0if@point of
si ngl e-screw extruder (Mdel VS40-28, produced by 10

Fandbe PbIwner wabhtdder Yh&€pqlynted. cohbaimgd @ .24l by weight of
flight screw). The resulting pellets were subjected

to serrsexpauisicdes as langesas 2 mamper abnee f hdd0fdod particle
using a 50-mm T-die filmextruder (Filmextruder

V- 50rPeeoties oduced by Tanabe Pl astics Machinery 15

Co., Ltd., having a 400 mmw de T-die). The nelt

ext r udat eBagesa opothhiedegnliscstidwn abbivei thehirehe4ffCgeneration
cooling water was circulated, thereby yielding a film

40 REiPrRPYkeaRSsPagek gnppdymerized poppopghtre)bés dhe second
copolymer materials each containing a 20

181 oppPReRer asedl cdFel/ incThe seighbtpeatin of 1jheypdopylene-based
propyl ene- based copol yneri zed conponent (2) in a
confBRPLYBRTLiZAd encPRPIRERE 1 (dr e pPodUch®l bpropylene-based
changi ng the anpunts of propyl ene, ethylene, 1-butene
and®fpe }{}'bghl?,q-ﬁi corRpPoneny (24 §r2:94.8. The ethylene content,

the butene content and the propylene content of the

propylene-based copolymerized component (2) were calculated to
15 be 1.8% by weight, 9.8% by weight, and 88.4% by weight,

respectively.

(Production of film)

To 99.5 parts by weight of the propylene-based copolymer

material produced by the polymerization, 3.5 parts by weight
20 of an ethylene homopolymer (commercial name: G1900, produced

by Keiyo Polyethylene Co., Ltd.) having a density of 960 kg/m’

and an MFR of 16 ¢g/10 minutes, 0.10 parts by weight of

pentaerythrityl

tetrakis([3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate]

26 (commercial name: IRGANOX1010), 0.15 parts by weilght of a

20



and the second reactor in the production of the

propyl ene-based 25 copol yner material in Exanple 1.

Al'l the polymer materials 21 contained not nore than

1% by wei ght of coarse particles; they had good

particle properties. Fromthe polynmer materials

obtai ned, filnms were produced in the same nmanner as
ExamblasphorupRbaeed@nt i al Exanple] 5 (Preparati on artdoxidant,
preactivation of solid catalyst) To 15 g of a solid

cat 3inis 2c4mgdnteart dortylintieny Liiphnephite {cvmmenoiahd name:
hal ogen whi ch was produced according to Exanple 1 of

JP- ARZAEDSEBB30, and50} 33 eparid by hwedogie: fafl [swnthetic zeolite
dehydrated and degassed, 37.5 mmol of

tri diaepmgrginhmangn S ILTOY JEro10 oprdducydby Mézybavayndustrial
di met hoxysi | ane were added. Then, while Kkeeping the
femSbeadgrasi nlthe) hexydngr anj averageh@arsigdefdbametert ©f 4 pm
15C, preactivation was perforned by continuously

f eediog§erningd pwtheremiiterane {ipdldwerecaaddsd. The mixture was
propyl ene-based copol yner) 15 Using a 1-nB fluidized

bed MHESEIBYL FOFILT RIS $F £Rma1sdmigrs 8P - 1iper FHBER MIKEBproduced
was performed by continuously feeding 42 nmol/h of

tri @HM@WG@O -1,1Lﬁﬁca|)/afn%i:hen was pelletized at 230°C using
cycl ohexyl et hyl di net hoxysi | ane and 0.78 g/h of the

pr eZct4Orife Fi0@leq sEReY| pEtredernontndehVEE0 2ol Droguced by
1ﬁg %rogﬁlene, etg%lene, 1- but ene and_hydrogen so as to

i AEBRR® B1RBEIFRr HIGRIRArY difher bt e ey & full flight
polgnerigation pressure of 1.8 MPa, an ethyl ene
conCERFFAtion in the vapor phase of 1. 3 volt, a

1- butene goncentration ipn the vapor phase of 12 volt
and a hy dESAFIRLBALPAT IR MezenaubapGrefita et qxtrusion
VOl'L: aresin temperature of 240°C using a 50-mm T-die £1lm extruder
(Film extruder V-SO-FGOO » produced by Tanabe Plastics Machinery
15 Co., Ltd., having a 400 mm wide T-die). The melt extrudate was
cooled on achill roll in which 40°C cooling water was circulated,
thereby yielding a film 40 pum in thickness.
[Examples 2 to 4]
Propylene-based copolymer materials each containing a
20 propylene-based copolymerized component (1) and a
propyleng—based copolymerized component (2) in a composition
given in Table 1 were produced by changing the amounts of
propylene, ethylene, 1-butene and hydrogen in the first reactor
and the second reactor in the production of the propylene-based

25 copolymer material in Example 1. All the polymer materials
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25 At the outlet of the reactor, a polyner was

obtained at a rate 22 of 23.8 kg/h. The pol yner had

an intrinsic viscosity of 1. 7 dl/g, an ethylene

content of 1.9% by weight, and a 1-butane content of

9.0% by weight. The nelting point of the polyner was

132C. The pol yner contai ned many, nanely, 17% by

wei givin tafinedanse morepthidn dlteby aselghitgef asvads® partidles; they
[ Conparative Exanples 1 and 2] Propyl ene-based

copdiagnegootht partl sleaphopent e NBrém phepypodgmebasaderials
copol yneri zed conponent (1) and a propyl ene-based
copomEnede df Conpoeent pfdjuded Lhetlxospmeinarrerl@s Example 1.
given in Table 1 were produced by changing the anounts

of [RedeykohbalcBkghplke] 1-butane and hydrogen in the

first reactor and the second reactor in the

pr odFeepenablon handrmmd dnisratdeedof copbld neat aintsdni al

in Exanple 1. Both the polynmer materials contained

not nor eTe &g e¥odbgond ghtadyst campenent ockesnisg magnesium,
| arge 15 as 2mm or nore; they had good particle

pr offdtendum M rhallegenpwhiokrwampeodacedobcaomiihg to Example
films were produced in the sane nmanner as Exanple 1.

[ Codpaf aiB~fe 20R4npF858] 1A Hploperernds: babedanepilpedehydrated
material containing a 20 propyl ene-based
cop8hfinegaesrtoRiofemmol 19f diniethydedppinne -t dd 88 mmol of
copol yneri zed conponent (2) in the conposition given

19n ‘FXEF-@“&xﬁb%t*ﬁ%d@é@thyxBﬁ&mﬁg were apédeds Ghen, while
propyl ene, ethyl ene, 1-butane and hydrogen in the

fir §EePiBgithe tanwerptusecthdhedepstornwitiein the range from

productiop of the progxl ene- based 25 copol yner '
mat 8r Fat 3 G- PEERFLLVRTIR FAFoPHREP TR LY FRRL I UeRSYy feeding

37.5 g of propylene.
(Production of propylene-based copolymer)

15 Using a 1-m® fluidized bed reactor equipped with a stirrer,
polymerization was performed by continuously feeding 42 mmol/h
of triethylaluminum, 11 mmol/h of
cyclohexylethyldimethoxysilane and 0.78 g/h of the
preactivated solid catalyst component while supplying

20 propylene, ethylene, l-butene and hydrogeh so as to maintain
a polymerization temperature of 80°C, a polymerization pressure
of 1.8 MPa, an ethylene concentration in the vapor phase of 1.3
volg, a l-butene concentration in the vapor phase of 12 vol%
and a hydrogen concentration in the vapor phase of 1.4 vol%.

26 At the outlet of the reactor, a polymer was obtained at a rate
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23 wei ght of coarse particles as large as 2 mm or

nmore; it had good particle properties. A filmwas

produced in the sane manner as Exanple 1 except for

adding 1.5 parts by weight of an ethyl ene honopol yner,

0.10 5 parts by weight of pentaerythrityl
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)

pr opifoRat £kg/hC TeEel vle NBA® anl IRGANDS1CKN)scddity of 1.7 d1/g,
parts by weight of a phosphorus-based anti oxi dant,

tri s(2 edhglehardontdnt pienydd posebyhe, (sMaeLcha@tene content
name: 10 | RGAFOS168), and 0. 25 parts by wei ght of

syntdfe®i. 0% Zsp Wetlght ( CTHaTRleditdngnpddit SELTAD pbdvidr was 132°C.
produced by M zusawal ndustrial Chemcals, Ltd.)

haviThg polgmeragenpained ntargi,amamelyof 14% deynweight of coarse
(determ ned by the Coulter nethod) to 98.5 parts by

Bei ghirtdtleshas playyd ee-dmas @d mopal yner nateri al

produced by the 15 polynerization. [Exanple 5] As a

pr odyosperbhteed Exxuplewerl zmd @dnponent (1) and a
propyl ene- based copol yneri zed conponent (2), 7.3 parts

by wei ghPropykerngoibased kapoigmer pmapet ks cadleiondhining a
95. 4% by wei ght, 20 an ethyl ene content of 1.0% by

wei gopyaenebbaserde commmlymeiriz8d6% bympeneyt, 1) and a
melting point of 148C and an intrinsic viscosity of ‘

1. 6 palopylpnecdbree bypadrmetizérdt compenent 4Ry sin tke composition
Exanple 1 and 92.7 parts by weight of the

18r ogjivene ibaJallecdpeyee profuredeb¥nrhahgtnanthe ampents of
used, respectively. 25 To 99.5 parts by weight of a

uni PEPRYbPRAC etbirpeBed lofouteaetans hpdrogen in the first reactor

and the second reactor in the production of the propylene-based
copolymer material in Example 1. Both the polymer materials
contained not more than 1% by weight of coarse particles as large
15 as 2mm or more: they had good particle properties. From the
polymer materials obtained, films were produced in the same
manner as Example 1.
[Comparatiﬁe Example 3]
A propylene-based copolymer material cor_nta:l.ning a
20 prop_ylene-based copolymerized component - (1) and a
propylene-based copolymerized compenent (2) in the composition
given in Tablé 1 was produced by changing the amounts of
propylene, ethylene, 1-butene and hydrogen in the first reactor
and the second reactor in the produétion of the propylene-based

25 copolymer material in Example 1. The polymer contained 0.1% by

23



propyl ene- based copol ynmer materials, 3.5 parts by

wei ght of an ethyl ene honopol yner (commercial nane:

G1900, produced by Keiyo Polyethylene Co., Ltd.)

having a density of 960 kg/nB and an MR of 16 g/ 10

m nutes, 0.10 parts by weight of pentaerythrityl 5

tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)

pr opiedghttedf coersmpaitdlclesnas UaRGANGXR0MO or Wodd; it had good

parts by weight of a phosphorus-based anti oxi dant,

tri p@zrticde- peopebuies phenyl ) phosphite (commerci al

name: | RGAFOS168), and 0.35 parts by wei ght of

synt het i cAZddim vas p&rofuooedenctbé sameonaBidrTabl EXample 1 except

produced byM zusawa | ndustrial Chemcals, Ltd.)

havifeg addineilafagrts by weighdnef en ethyileym homopolymer, 0.10

(determ ned by the Coulter nethod) were added. The

i xP@rdswas i REd uni f ovedghtit 535 refin usi ng pentaerythrityl

20-liter SUPER M XER(produced by KAWATA MFG Co. ,

Lt d tptaakis han( hek- delteatti-budyat 428pE-oypipnyld apropionate]

40- mm si ngl e- screw extruder (Mdel VS40-28, produced

by ferEBereiakt name VaERGAMIGX1QXD) . L9 L5 pastishgpwn wedght of a

flight screw). The resulting pellets were subjected

to RBPEPRRrvssPatedat a resin tenperature of 240@ntioxidant,

using a 50-mm T-die filmextruder (Filmextruder

V- 58FE868: 4 pRbutRds WAL YiRhapEl pphesphitanc hPpmRgroprl name:

Co. Lid.. having.a 400 nmw de T-die). The nelt

10xt FREAFESIER) - 3 b Th RATES |BY Melighty ofhisgRthetic zeolite

cooling water_was circulated, thereby yielding a film

40 MPT%’H‘B’F‘H%JKH@@%? S[Iégﬁﬂéﬁaﬁi%&%%%bmqﬁwﬁ fBpAystrial
t pe me manner as Exa

vt EnBRILOITT A L SAE L, 0 CXRIRLS 42 er ot 4 un
gta K;‘,ﬁgﬁg’-"&%‘%ﬁgﬁ%%g nceouclotnetrerrgltetgz)d 81':05 Oé)st?% {5‘5:': :D tb’y evre]aight of
the propylene-based copolymer matérial produced by the
15 polymerization.
[Example 5]

As a propylene-based copolymerized component (1) and a
propylene-based copolymerized component (2), 7.3 parts by
weight of a polymer having a propylene content of 95.4% by weight,

20  an ethylene content of 1.0% by weight, a l-butene content of
3.6% by weight, a melting point of 148°C and an intrinsic
viscosity of 1.6 dl/g produced by use of the same catalyst as
Example 1 and 92.7 par;s by weight of the propylene-based

copolymer of Referential Example were used, respectively.

25 To 99.5 parts by weight of a uniform blend composed of the two
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1.58 by weight and a nelting point of 154C produced by

use of the sane catalyst as Exanple 1 and 87.5 parts

by wei ght of the propyl ene-based copol yner of

Conparative Exanple 1 as a 5 propyl ene-based

copol yneri zed conponent (1) and a propyl ene-based

copol yneri zed conponent (2), respectively.

[ Comprapyiene - basedlcopblyipe maticorialser 2. ppatrtsmydwetdght of an
the sane manner as Exanple 5 except for using, as a

pr opthedenb dvewpodpuey feormedcial naoep aHONO ,(d)gdwed by Keiyo
pol ynmer having a propyl ene content of 758 by weight, a

1- bPedyethpheratCaf, 288 .Dyhavighta denwmlty of P6Ddnkg/mwf and an
130C and an intrinsic viscosity of 2.1 dl/g produced

by & obHflétdhelGmiputes allydl partfschgpresidht of pentaerythrityl
[ Conparative Exanple 6] 15 Operations were perforned

Pn ttegrshiel rahher- dis- tBranmplusyl 54 ekydpexymrenysli)ng pragionate ]
a propyl ene-based copol yneri zed conponent (2), a

pol yRermMAToLal pape opJREANOXHMENt BflDpawts by weight of a
wei ght, an ethylene content of 4.68 by weight, a

mel PRRGPROTAE-baFed 30C and an intrinsic viscositpngfoxidant,
1.6 dL/% produced by use 20 of the sane catal yst as

Exa¥pre {3, 4 pibpeant -y toflphray b) Physpirvct é) a s édomugrtdader name:
materials and properties of the filns of the

ExaRBEAEOSTHE) CShraA S Pamteatpl telahd ©fc SREEBPERE czeolite

Exanpl e are summarized in Tables 1 and 2. 25 26 Table
19 E)(Hﬂﬁ*‘%gc#félf name: SILTON JC-40, produced by Mizusawa Industrial

Chemicals, Ltd.) having an average particle diameter of 4 um
(determined by the Coulter method} were added. The mixture was
mixed uniformly at 535 rpm using a 20-1iter SUPER MIXER(produced
by KAWATA MFG Co., Ltd.) and then was pelletized at 230°C using
15  a40-mm single-screw extruder (Model V540-28, produced by Tanabe
Plastics Machinery Co., Ltd., having a fuli flight screw).
The resulting pellets were subjected to melt extrusion
at a resin temperature of 240°C using a 50-mm T-die £film extruder
(Film extruder V-50-F600, produced by Tanabe Plastics Machinery
20 Co., Ltd., having a 400 mm wide T-die). The melt extrudate was
cooled on a chill roll in which 40°C cooling water was circulated,
thereby ylelding a £ilm 40 pm in thickness.
[Comparative Example 4]
Operations were performed in the same manner as Example

26 5 except for using 12.5 parts by weight of a polymer having a
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1 2 3 45 Exanple Copol ynerized conponent (1)

- - - -propylene content -of -38.5% by-weight, BErhglthgtene content of

content (wt% 0 1.4 00 1.0
----1.5% by-weight and- a-melting point-of -154°C -produced by use of

- - - -prapylene-based .copolymer- -of -Comparative Example 1 as a
............... Melting point (C) 154 148 155 154 148

b CaFspydenezbasednporrpnlyn@rized- - - component (1) and a

- - - propylene-based copolymerized component -(2) Pmmspeetdvely.

content (% 88.4 90.6 90.2 87.4 89.1 89.1
... IComparative Example 5] - .. _ .. ..o . ooo---.

-..» _except for using._ as _a._ propylene-based Bgopgdymerized

1ﬁq(;ntent Slwt% 9.8 6.9.7.1 10.7 9.0 9.0 Copol yner
t SPPRPnent (1), a polyme;: having a propylene content of 75% by

--------- o --z-- Content of conmponent (1) (w% 5.2
7 30£_ ]73%0055‘1 émointrinsic viscggity of }. d(l/g/%roduced by use

ggn E%nggqff{rgo%x%plgez)ﬂ(w% 94.8 92.7 95.3 95.0

57 el 11 PSSO ECT ST PEEESTHSY 13 £ 5209 ankigg gs Frample
(Cogt I%@t GQHP arﬁilnvge' Eég n‘pal e%r%plglg’ned'-bsas%d copolymerized

component (2), a polymer having a propylene content of 95.4%

by weight, an ethylene content of 4.6% by weight, a melting point
of 139°C and an intrinsic viscosity of 1.6 d1/g produced by use

20 of the same catalyst as Example 1.
Properties of the propylene-based copolymer materials
and properties of the films of the Examples, the Comparative
Examples and the Reference Example are summarized in Tables 1

and 2.
25

26



pol ymeri zed conponent (1)

Co
--------------------- Propyl ene content (W% 98.3
99.06 95.4 98.5 75 95.4 -------so--oo--o- - -
Et hyene—contont (w17 694 0 15019
ot P - - Examples _ Bt ene Ref.
content (wt*) 0 0 4.6 0 25 3.6 1 2 3 4 5 Example
_. | Copolymerized compoment (1) _ | | __ | | | |
Mel|t | Prgpplsinet coh€yntl 564058 154 o554 | 980 4B 7 | 95.0 | 95.4 | -
CoRol fRFL Lt QIPRUENT (2 o [ 1o e e [T
_. ] _1-Butene contest (wtt).._ ... ] 4.6.].2.0. 3.3 |. 5.0 3.6 . -
Pr OpyiheaRengC potn@NEocf W %) 88718840/ 4957 805 1 85 1 BRI
_ | Copolymerized component (2) | _ | | | ]
Et Hy| Ry eoRt@ntetm#68)2. 2 1| 8801 Dod.c9| d0.9 |4764 | 89.1 | 89,1
L SN W o T O S0 PO | T
- -4-.-1-Butene_content (wti) _.____| -2.8. 1 6.9 J.1./.10.7] 9.0 9.0
- - 7 Copolymer materia*--------- 1----r---- -7 : -t
I L E T S Ui ) R Ol = NI
- - 1 - -Content-of component-{2) {(wt%)194.8|92.7(95.3| 95.0| 92.7 100
opastiime st 51 O LR LR | S P |
L oo -~ -Tabke T (Comtinued) -~ - - oo oocoocooocc
AR e T > T i
1 2 3 4 5 6
Copolymerized component (1)
~ Propylens content (wt%) | 98.3 | 99.06 | 95.4 | 98.5 | 75 | 95.4
| Ethylene content (wt$) | 1.7 | 0.94 | o | 1.5 | o | 1.0
 1-Butene content (wt$) | o | o e o |25 | 36
" Melting point (°C) | 155 | 158 | 154 | 154 | 130 | 148
Copolymerized component (2)
" Propyleme content (wt#) | 86.7 | 89.0 | 89.7 | 89.1 | 89.1 | 95.4
Ethylens content (wts) | 2.2 | 1.9 | 0.9 | 1.5 | 1.8 | 4.6
| 1-Butene content (wts) | 9.1 | 9.1 | 9.4 | 9.0 | 8.0 | o
Copolymer material
~ Content of component (1) (wt#) | 7.3 | 6.5 | 6.1 | 12.5] 7.3 | 5.0
* Content of component (2) (wt%) | 92.7 | 93.5 | 93.9 | 87.5 | 92.7 | 95.0
| Melting point (°C) | 134 | 138 | 1a1 | 137 | 132 | 139
27



tenperature (C (kg/12 cn?) Exanple 1 134 0.55
Exanple 2 132 0.53 Exanple 3 133 0.52 Exanple 4 131
0.47 Exanple 5 134 0.68 Conparative Exanple 1 132
0.73 Conparative Exanple 2 136 0.71 Conparative
Exanple 3 142 0.33 Conparative Exanple 4 135

Conpar ati y@pexagpl e 5 131 0.87 Conparative Exanple 6

140""37_4"8_+”t“_|_3“‘5"h'6‘\7‘\ﬂ1 At + hn F.Irm of l:vnrm| es-J1-t.o0.-5

I orrat LLILAYZ T LENLILE >4 A" A T pPT—Co

ard excellent in heat seaIHQBFlﬁielaﬁl%d anti - bl o&%PW@lng
prgperty; however, the StJ,d;Jegg,tlgg p@y'par at|Ve(kg/12 cm?)

Exa .10 0 are popr T ertie heat—geatabit-ty—ot
antli r@‘fﬂg |nn property pr both ll L’P copol ymer of 0:53

Ref|@enpieap Exarrpl e, which contatns only|a 0.53

prcg&gﬁm Igased copol ymer 1 Zed, gpnponent [(Z2) W t npUL;

corfaat-ng—a—propyene—based—copolyneri4ed-conponent

(1LE*PRRY%udes nany 10| coarse pakticles. |28 What 9<t7

cl giesedpless 1. A propyl ene- basegh copol ymer materléal(,a

whi (éh CONPIISeEsS _fromit—to—169% wer-ght—Tof
CPRITEChYR Example iﬁzycorrponent (1) de? i%fed

prdg lLymeriz
bell Garpardtive Fxe8@ple0299% by wel3nt of a 0.71

rq ﬁgyg okynmeri zed onent Z defi
Ee M%% Eyrml I aYa] g\%rgf not 'n Lhnr t h&a%g

ey

14 éomparative Example 4 35 -
Comparative Example 5 131 0.87
Comparative Example 6 140 1.48

It is shown that the films of Examples 1 to § are excellent

in heat sealability and anti-blocking property; however, the

5 f£1ilms of Comparative Examples 1 to 6 are poor in either heat
sealability or antiblocking property or both. The copolymer of
Referential Example, which contains only a propylene-based
copolymerized component (2 ) without containing a
propylene-based copolymerized component (1), includes many

10 coarse particles.
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where the anmounts are based on the total weight of the

propyl ene-based copol yneri zed conponents (1) and (2),

10 wherein the propyl ene-based copol yneri zed conponent

(1) is a propyl ene-based copol yneri zed conponent

whi ch conprises from 89 to 97% by wei ght of

structural units derived from propylene, fromO to

1. 5% Hat vis ghiekdstiseuctural units derived from

et hyl ene and from3 to 10% by wei ght of structura

units derived 15 from 1-butane and which has a nelting

point wthin the range from 145C to 155C, where the

anount s ane baskd proppren®itgied of cdgrlveaponeierik)l, which
and the propyl ene-based copol yneri zed conponent (2) is

a prampiisees- bfsed copad yiesi »ed wargitnest shi phopylene-based
conprises from 20 80 to 94% by wei ght of structura

Bni teopdiymeed zEdoocoppapsdtend,) Aefinédtiseldlanyg Bebghso to 99%
of structural units derived fromethylene and fromO

to 20%0vpighdi gift aofpripyienerbhsedi tepdbymercikzdd aromponent (2)
1- butene, where the anounts are based on the wei ght of

t he deddmedrizaitoy and wh3 cRhad a fied tpngpdistendiabdégher than 140°C,
copolymer material according to claim1, wherein the
contwheireof theheamovnts uazk haisesl dexi the totah etdiydhdneof the
of the propyl ene-based copol yneri zed conponent (1) is

01 ﬂ’yrqmﬂgnp bgsed gogelymegdmed compgonérts (1) and (2),
prop%.ene based copolynmer material according to claim

19 ergdnf Fhen eraileinegbesed| eppoRymesticed gomhenént nil) is a
i's

propylene-based copolymerized component which comprises from
89 to 97% by weight of structural units derived from propyiene,
from 0 to 1.5% by weight of structural units derived from
ethylene and from 3 to 10% by weight of structural units derived
15 from l-butene and which has a melting point within the range
from 145°C to 155°C, where the amounts are based on the weight
of the component (1), and
the propylene-based copolymerized component (2) is a
propylene-based copolymerized component which comprises from
20 80 to 94% by weight of structural units derived from propylene,
from 0 to 10% by weight of structural units derived from ethylene
and from 0 to 20% by weight o‘f structural units derived from
l-butene, where the amounts are based on the weight of the
component (2).

25
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10 an unoriented film 5. A nmethod for producing the

propyl ene-based copolynmer material according to claim

1, wherein the propylene-based copol ynerized

conmponent (1) is produced in a 15 nedi um conposed

mai nly of |iquid propylene and the propyl ene-based

copol yneri zed conponent (2) is produced in a nedium
conposed @mi nl yrhaf pgapghase prapyd enpol§methrat@tiw according
according to claimb5, wherein the content 20 of

et hytloeaka pont, arheack iilnthé e oménttne £ ahposashdRirdlyufits derived
liquid propylene used for the production of the
proﬁ%tmmeth&&nnb of0 phbéypespyethec-Gagedecobpé lyméeési L2294 Rymponent
wei ght. 30

10

15

20

(1) is 0% by weighp.

3. A film comprising the propylene-based copolymer

material according to claim 1.

4, The £ilm according to c¢laim 3, wherein the film is

an unoriented film.

5. A method for producing the propylene-based
copolymer material according to claim 1, wherein the
propylene-based copolymerized COmponent (1) is produced in a
medium comppsed mainly of 1liguid ©propylene and the
propylene-based copolymerized component (2) is produced in a

medium composed mainly of gaseous propylene.

6. The method according to claim 5, wherein the content
of ethylene contained in the medium composed mainly of liquid
propylene used for the production of the propylene-based

copolymerized component (1} is 0% by weight.
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