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 copol yrrer materials and filnms nmade

t her ticular resent invention

rel a?es%w% BQQEHEB %L FaLMr MADE THEREFROM, AND
wel I , @? 311 r}eﬂ at seal abili and anti - bl ocki ng

10 prope ;feo FRODUGL NG RO ?H%F‘ TRASED COROIEMERT MBRERIAL

OF THE RELATED ART Fil ns nade from propyl ene-based
copolyners are widely wused in the field of packaging

mat eri al s such as food acka]% g mat eri al s and fi ber

packagi ng mat eri al s BAHECRGUR THE SNVENTIOY

pear a tiffness. For exanple, U S. Patent No.
?92@ g:%ﬁ‘& gg'l %ggsI%Wﬁth ons exhibiting both a
relatively high nelting point and a relatively | ow
seal i ng té erBFﬁ?%nEonjt'g‘f?ﬂ'i’?gmt wEelad@s§m tpr opypenitene-based
cop S of dj rent conposition. Specifically, 20

(c)f‘l%rq?" 3 '5‘3#’5’6@ 15 ovd fiiwg Bade tdisneSFomolpreasticular,

(co Si %_Jeosré% %}%{ ngrl Si Eg from68 to 80% by
wei g fa ﬁ‘f‘gil pyF& t@%pBPyﬁEPPT(%%%T‘%ﬁﬁd copolymer
(A t from 0* b ght of units
der%nv\ggkg ?%%n ngu HEangsd %’? &ﬂaﬁ S?%l AWW\@P&M“W blocking

n egd, th from32 to 25 20% b
1\t/jve: E’%togg?'jtg ran oM prd']}cl)ﬁe %@ eE8HEPYmer (copol yner (Bgl)

1 \Mﬁi.CB §eﬁiﬁ.mf }o@]& o L}& b%Riﬂﬁ' ght of U!’H ts

derived from ut'ené an 8% by wei ght of
units der?f@ﬁ%‘ﬂé&@ %E%%lﬁggpylenenbased copolymers are widely

used in the field of packaging materials such as food packaging
materials and fiber packaging'matérials due to their superior
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 contalining two random
propylene copolymers of different composition. Specifically,
it discloses compositions based on propylene polymers
(compositions (C)) comprising: from 68 to 80% by weight 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

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
andwigfhness %¥e requi red. Specifically, it discloses
a t &PpSPyRBPERINS TR dhdo Lahphy Sledghdonbnunkts uWkttisved £rom
10 quiged frogmethylene and at | east one a-olef in
sel ect8§ePe Gmd g ér‘t&ﬁﬁ BY wedglg of wiidfs derivébframiethylene,
of %hhylene tg the C4-C8 a-olefin(s) being | ess than

. 3"and PHRORELIRR- & ubre traccoerlymers edd )t kad 6(BP6 being
cal&g%gted fromthe total weight of the terpolyner
15 $5#*Y. in the production of packaging materials
uch aslgﬁgs fromfilnms made of propyl ene-based
copol yners,® hebfteReafPng, 6 /5 168Rs dlacadeimeisquesxdolymers of
ad2§r$r§%filns toget her by thernmal welding, is used
wi det YPY 1904 AR b dRastohwe e 1kaéds mognomers: ithlestaypolymers
he eﬁgaliﬁg &Fe production efficiency of 20
packagihg SHAF8PLEY s ®dhr hefPRprafbddogfione ofh€rd ngood heat

g tenperatures. However, filns

havj wel di
havéu‘%%l"%b%i\% dPfhG SeHtperst A% reAuiredbe Speeifipally, it

ant 4 i.n roperty and propyl ene-based copol yners
‘*f-%a’%%s 5 tgrpﬁ%&?‘g’é 84 RHSPYLEDe . SODFASLRG Comenamer units

wel anced In
10Pr h naot, _heen devyel oped yet. 25 2 SUMVARY OF
TH@?&K‘/’EH&P%&YO IECEngret ﬁ&aﬁ e 1odeddn| splected from

gait{?f;‘eg%ﬂéglg% O%H ?g—%/(%sg -gég?atsiends ,ngg | ar{:%.ro g? teet:rhiya].l(a?le to the C;-Cs
0-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 copolymexrs, heat
sealing, which is a technique of adhering films together by
thermal welding, is used widely. In the production of packaging
materials by heat sealing, the production efficiency of

20 packaging materials can be improved by use of films 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.
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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&YYMPREr OF cBHE oHFENTRON 2) defi ned

bel ow and_whi ch has a nelting point not higher than
140C, whefBet [pbiggsumts the masséntorinentional isweitghtprovide

of the gropylene-based copol yneri zed conponents (1)
and PESPYLGARr kpfed IRonelapeicemat pntalis copidiapter heathterials of
conmpgnent (1) is a 15 propyl ene-based copol yneri zed
coﬂ%@n’rg‘ﬁt wiilchadanpedisén fheah =BG labidi¥ybyandeiagiti-aflocking
tructural units derived frompropylene, fromO to
. 5PFBPeREY ght of structural units derived from
et hylene and from3 to 10% by wei ght of structura
uni ts derfRRpe faspect- bihenpresenvhintentdon iseldiragted to
point wwthin the range 20 from 145C to 155C, where the
anmo R PEISs Paged Faned ymsirghe tental whichnpunsnitseElErom 1 to

and bg rogzlene-based copol yneri zed conponent (2) is

a p &YF‘@ Bh LR 3eEY)eRerPaged siaredamerikedhcomponent (1)

con&réﬁis &rgn1 80.to 94% by wei ght of structura

uni TR TS Pedor anft fremyikie, 995 byrwiaht of W wrbpylene-based
ight of structural units derived fromethylene 3

ldgﬁdg??%’?h’"&ﬂ%%%wwwht( 23t defipedydsilowniang which has a

derjved fro %-b%te , Where the anounts are based on
t he verght P8t B8 ERen 420 °Cy whemst the amepets are based

t heorpr @ﬁgnttoitg}(eweiigﬁti Sofdi {Egt %goéglene-based copolymerized
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 l-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), and
the propylene-based copolymerized component (2) is a
propylene-based copolymerized component which comprises from
80 to 94% by weight of structural units derived from propylene,

25 from 0 to 10% by weight 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

pro ed In medj um conposed mainly of liquid 10

pr o%&?e%g&gng '?chgo r GFyYehet bl stawsouyadrintts derived from
CONMRQ 2) . is produced in a nedi um conposed nainly

of ngaggg%%épr%]b%’én@e PR RRee hasisdis o ¢tbpolvglight of the

mat ef. | of t present invention is suitable as a
mat g%g{m%?tf{]ﬁm wel | -bal anced . in heat sealability

and anti -hl ocki property. Packaging 15 materials
such as blglggnggﬁg5§i§%céﬁeaﬁr¢ﬁw dnydotionnis directed to

£fficj y. b eagt sealing filnms containing that

ot art ot coﬂﬁ%gﬁﬁﬁﬂl ERP T IPIEL IRERTERRED CEPBOPNAENTS: éFial .
THE | NVENTI The pr | ene- based copol yner materi al

of the prliner-‘s(e%f‘\llfﬂzg Fﬁ?g%?oﬁ‘-ﬁp@c&-prﬁmﬂ presémsednvention is
co Ilyetgetredrmkgri al V\,h'bch conprises from1l to 10% by

wei ght a propyl éhe™Bh8ed *WpoPyatiriea ddwepopeopydie-based
ang.d 99%.by i ght of a propyl ene-based
copol‘t'{??r'gﬂgge& %%rrﬂpaolﬁeﬂﬁg’( n thst prefy hanecihaged copolymerized

desohpBadnk 'y fetdil bel ow . where the amounts indicated
above ZSQEIFe( agg St ‘ﬁ?g 1% adpedioiy somppse@amainly of liquid

i | i zed t 1 d
logrz%ﬂﬁggﬁgggeopy gﬂépgxg%&d}ég%% égﬁgfq?c}%%%@(ﬁg)mgr:mnent (2)
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COHBI hSEH 8 (% by weight of structural units
der | v%d f'ér%‘?n&]b‘r%p'@‘?o‘leiné'f "P%/‘Bﬂ?ﬁgt"@iﬂlab/%wmcgm P&ppylene.
struct urg i el fromethylene and from3 to

10$ by miegh%iy%p?lgt“%u%%’érggl °°%‘_rr’ﬁqr¥’%e diataddadls g the present
1- nvéeeioNd BLEESHAD! % SONRLe A fo%oglfn?s well-balanced in

heat sealability and anti-blocking property. Packaging
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 propylene-based copolymer material of the Present
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
pPropylene-based copolymerized component (2), both of whi-ch are
described in detail beloﬂv, where the amounts indicated above

are based on the total weight of the propylene-based
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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 S. 5% by

wei ght of structural units derived 10 from 1-butene,

where the anmounts indi cated above are based on the

conbi neﬂ wei ght_of all structural units of the

coneRe ¥me’(%‘?d FoRoRepke i gahrdot2k he conponent

(1). From,the viewpoint of anti-blocking property,

the cont eMt® of PYPRYLQRarhased gopalymberizedd feamponent (1)
et hyl ene, of the propyl ene-based copol ynerized 15
Con%%&%(slfrpgl &t PP EbIbY Bedghbt afhetwechhtal \Bhans derived
the_content of the structural units derived from

pr op§ R RFOPYleses £ReM BIW By Skebyhreighie of structural units
5ant' - bl ocking property nmay be insufficient. Wen the
cort¥ntVad fng e thydene ard gmem 3 thel Gedy webdlabioli $yructural
na){mgtqﬁ_‘ir sufficient. Wen the content of 20 the

stru PriKed Sput Lybut enemagthprefieraisly\comptiseshfrom 93
wei h?vt e anfi-bl ocking property nay be

i nSUt £17di BRtwe of; FLTEGREEAt Wiltshdestivadt frah propylene,

uni deriyved from 1-butane is |ess than 3% by
\/\I(i‘lffqr'l%J %{hteo ﬂ‘le $ f5h) sl o frestaves turadf funditeniderdved from

th ’i-blo LN roperty may be poor. Wen the

co%ttgﬁ?ef‘% aé’g%’ffg‘? S5 b'i/’y Reweightiofes bre¢t wrak kinhys derived
enbe insufficient. The nelting point of

the propyl ene- va¥e8 Bopth FerRsEdlrdinatindhaboye affe based on

pr ng, .| ion i iLthjn the range from 145 to

15%%,8 %?%%’F%%lwfq\ﬁ‘?‘h% ?jng S§ERNGE Urpdniinkls tof BCcomponent

an 1 6f I ithin the range from 148 to 155C.

V\hg%ls?he oF gpﬁ%%éﬂﬁ%eog‘u gBB(ﬂWP%Eé‘d‘ YonBsaerkhe viewpoint

Whi£h, s - ' onent, has a nelting point
| om:hdttﬁa?]ﬂ%gggﬁb?g[]rg%%%y, the coateqt of the structural units
derived from ethylene of the propylene-based copolymerized

15 component (1) is preferably 0 % of the weight.

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 welight,

the heat sealability may be insufficient‘. When the content of

20 the structural units derived from ethylene is over 1.5% by

25

weight, the anti-blocking property may be insufficient. When
the content of the structural units derived from 1-butene is
less than 3% by weight, the heat sealability may be insufficient
or the anti-blocking property may be poor. When the content isg

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
fr o8k ifdtsuch as 1-pentene, 1-hexene, 1-octene
and 3-nethyl -1-butene. 15 The propyl ene- based
copol yner if72&édnedhkbegrintopfi the rrenwlemetiased copolymerized
conponent which conprises from80 to 94% by wei ght of
st r RAReReninf 1} %ggh%weﬁp@m Promtieme]s fwidini® tie @¥ge from
by meight of structural units derived from ethyl ene
and ¥4%rho0 186°C 2 prafienadilynwishint thet vande uitions 147 to 155°C,
gerived from 1l-butene, and 20 preferably conprises
r oA MPge BT o el Yy il tdfins tthecrange from tistadeni 166°C. When

from propyl ene, from0.9 to 6% by wei ght of

str J&%szpmli%-wqdleeppimam @empanentr oh) Swhdch is the
15% by wei ght of structural units derived from

1- bIPERE, PRefhe haspanmslting cpobut abewer atleahab4sfC, the

on the.c Ebined wei ght of all 25 structural units of
thea@gﬁﬁg BRF1R9)PrIparlYy magebacpepr - dhenhghepcomponent has a
conpon nt &éb: When t he cont ent of the structura

uninF“? gé?? Y BiEher JhAneARS |G, thestemperaiomebgt which heat
1Mveight1 t he an i-bggckin property may be

P nsGPPEPEFaD ReeR ﬁ@veant ch dsoherednsf bor veefgnred to as

5t eat ali.ng tenperature may be high or the
antFSEFo%??ﬁ grﬁéﬁﬁﬁ%&%“ﬁﬁy BEYpB%rtoﬁwﬂigﬁiue cont ent

of the SFﬁPCtﬂégj fnitﬁa derived fromethylene is over

10% by wei ght AT ReCC T IRP LIFIedIEety Gampoment (1) may

i”SHI,ﬁ{&ir?”EtrM‘QEQré eu%g@tsen er‘?ttvescit rgrctt)rrll”(axl-olefins such as
l-pentene, l-hexene, l-octene and 3-methyl-1-butene.

15 The propylene-based copolymerized component (2) 1is a
copolymerized component 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
weight of structural units derived Ffrom l1-butene, where the
amounts indicated above are based on the combined welght of all

25 structural units of the cemponent (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-pentene, 1-hexene, 1l-octene and
3-net§y|-|-butene. In the propyl ene-based copol yner
et eanegt {Rd-present invention, 15 the conposition

of the prop¥lene-based copol ynmeri zed conponent (1) is
di f f er entBPRoRRe hERREANG 1RE JilspyAtametbasédunits derived from

copol rized _conponent (2). Specifically, it is
deﬁrr‘%lgﬁén?ﬁaﬁ les2 thaREO%bY weight. toemmifelorckdngtineperty
e- based copol ynerized conponent (1) be

propyl en
gr eget hapukheiai-c Whepr the ccomtiriiodsr C¥Pro94hiby weight,

5pr$§élene-ba3ed copol yneri zed conponent (2). In other
wor-8, hert 88 aldagr henReXdkire mavchatkigh or the anti-blocking

structural units derived fromthe nononer(s) other
t hRﬁ°BP6g¥|’E}¥eanP?% WhshpEhR Montentpef gheas Eruetural units
thﬁ %gnt§q§ of the_ structural units derived fromthe
noASHEY B8 EAhEFbY haRe JtopyPEid S Ry Wi ol Ehepanidblocking
(Zé. 7 Tpeﬁgéggylﬁne-based copolymer material of the
pr BS8RETY ConPEBRELFHRNY r dHer theleenpgntfystryptural
thgnigro%%kgge-b ed copol yneri zed conponent (1) and
from9d f §8 By Mei Grrubene héspr?}ﬁnépeﬁ%’?bé’é’eqweight- the
co | zed conponent (2 5 and preferably contains
10 £ PRREL LIRS hay
BB Getng HRRRRR Y ot S FRandi s v
copoly ' Eg component % ) and from 92 to 97% b
wei ght o1r‘ etz r%?%% eeﬁ)é-l-s s SPRYpIaFEed, &P erk2) may
(20 tmﬂfrgtgg mppn i.ndi cated abpve are Ea d on
the tota ME|g§F d# PﬁétSHﬁ%ﬁ¥W%fb 58 &8 F%ﬁ%?if@ﬁh as
COP15£E¥Eﬁ%.(%Lh%§gngg)1-octene and 3-methyl-l-butene. In the
propylene-based copolymer material of the present invention,
15 the composition of the propylene-based cdpolymerized 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
component (1) be greater than the content of the comonomer{s)
20 of the propylene-based copolymerized component (2). In other
words, it is desirable that the content of the structural units
derived from the monomgr(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

25 component (2).




i)

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 hhe grqgilene-based copol ymer 15 material of

the pres&ff R hasedycapodwaer: pakerial, of the present

pr%fera L¥ not hi%her than 138C, and nore preferably

not Hi%GTaP™ t FRRtE48E. (HAR the BRI t10%% P ntvwedighd ~ of the

propyl ene-based _copolynmer material is over 140C, the

he °§€§F&8r}§?{59dw rizpdicammnnent, (b} @@ frem PRcto 99%
material of_ the present

P b B E 55 P SR el B o6, e 1aHE 2 sdbgpponent. (2),
oF PHo bR Ay (oG tE Rt o FyRBr 15 cdo0 GHboPENPALIRthOE the
o BEbpkl8fle L hSsed Eobal IRl 1oa Sompparbl: Likiaps Sramecto 973
oo RS e Al LECeR! IR 8B 2RE Cea i ame T s RA aaponent (2).
e e Yne Ll R0 108 R e s OTE Rt 46 total weight
2oBe VHE oty AlenBl ket \Cond e dr el FRRDORIAER i dosBd (2)-

o 0RAYAS S0 S0S DTRRSYRRS 3y YL EREHRESRIL £ conponent

15

20

25

CORE iU ﬁlgsgt Pﬂé{ﬁ g.e%'c gﬁ‘ig{vég%hé S t‘il%galgg{lj 0 gbclg/cr:]lgﬂl:r'zeg;j ip?:rgtp’erty may

and propyl ene, rs’ pr

CORE| YERIHAIALNTONRHEL Sti6d U H A9 4 § h%e';ng f‘fos%ﬁﬁﬂ wygight, the

a-olefin 10 having or nore carbon-at

etﬂd&@%aﬂi-r%gttgﬁlgergeggg YIES Sve §liH ene- | - hexene :

copol ynmers a
The melting point of the propylene-based copolymer

material of the present invention is not higher than 140°C,
preferably not higher than 138°C, and more preferably not highér
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

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

meiting point of the propylene-based copolymerized component (1).

Polymerized components other than the propylene-based



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

structural units derived fromethylene in such

pol.ynmers is preferably 608 by weight or nore. 15

Exanpl es of polynmers conposed mai nly of 1-butene

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

copolynmers or, 1-butane-propyl ene copol yners obtai ned

by c%%%?%%jﬁ%ﬁ’gwwmr&%{ 1hienéh(3d)s theh am|mslymers composed
component, and ethylene or propyl ene. Such pol yners

may TESe@LsPhBriene and aodymesasi oonp@eedlivaindyt €811 -butene,
of structural units derived from 1-butane in such

pol VIft &8 2ddedtey ZBpypremyignavbiaged copoiymer Faterial of the

catalysts .to be used in the preparation of the
proﬁV%ﬁW@ibégganEﬁﬁ%}ynerized conponents (1) and (2)
pay be a _Ziegler-Natta catalyst, a netall ocene
Cat al yst , E5RPHRS | 9% SUGHs nodymeires cohpesed maiiByled ethylene
Natt.a catalyst include Ti-My 9 catalysts which
'Corrp'.l)'#-l Icg.g[’lgo Thy enhesppuepedymenentet hyledeeptopylene copolymers
conpoundi ng_.a magnesi um conpound with a titanium
coﬁﬁaaﬁa?eﬁﬂ?a' C%ﬁqlﬁwiéimmmr@cwmm@eahmm which
Catﬁ%%ﬁ} copponent with an organoal um num conpound

[

and; i T NERL¥S APGredient r @nddsnvdenes andhopslymers produced
eleﬁ%r ﬁ?g nati.n cogpound, the solid catalyst
conponeé ﬁ%@ﬁ?ﬁfﬂ&@b OBPEREF efioBlAtiRh Aidiyigne and a-olefin
16B0RLSH 4CQ ound mnth a tltanlun1conpounq.
Pr e?eralg e efgrpnﬁlfoé:? | FRTRRI 2ERRT 4 sBUck oApr iedhidene-1-butene
sol & é# st co ent essentially containing
0 p : -}= :
nagn‘g%.f}ﬁ]ﬁ S|yt ani uggggéﬁﬁﬂﬁ hatStRRe ~ an ofgardamentnum and
co 1d _ |.ect ron- donati ng conpound, disclosed
in JP-A éilg- %1%%5%?23‘%9%&%‘5?%7’5‘8%,°°5‘r59}-‘\t70§f6@m¢3:ural units
JP- 0
o204 (H:%ﬁ etﬁ{rfene in such polymers is preferably 60% by
welght or more.

15 Examples of polymers composed mainly of 1-butene include
1-butene homopolymers, 1-butene-ethylene copolymers or
1-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

Ziegler-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,
heptane, toluene and xylene, followed by their
oI nmerizatign, a nethod in which conononers such as
tahs 8 Fhiloh FeRRr ke saddé Catmjastteronparierd s produced by
cata into liquid propylene, followed by
polcyﬁ'éppﬁgf'f‘%@ BRIRERL W FOMPOSNAIPL th aetitad lium abmpdursd, and
cat al i s added to propyl ene, ethylene, 1-butene or
t h&aft g%SFﬁ Prodyged hihaembiming 8l savdid gatalkysti gomponent with
performed in the vapor phase, or a conbination of such
ne?ﬂ&i?a“ﬂ?é%PH’@d’Wuﬁﬂm h§ nevessaopy leehkibdsetponent
coF material of the present invention nmay be a
Pﬁ W Glestron-gpapylegechapeundopbhg nepiliddcatalyst
co onent and a 10 propyl ene-based copol yneri zed
é %a%&%ﬂpP@%&rEﬁeaére%obynﬁpgpgewéimgeaymagdesium
subsequentl they are bl ended, a sequentia
pof YRRy, i &tt%éniﬁmmﬁp@ho‘a“%r opy! ene- based
copol yneri zed conponent 1% |§H£;epared in the first
st age afd <5 eighieqrmnipes 1nclude sakalyetsy eemprasing a solid
deactivation of the catalyst, a

act Ojé{«FV% t hout
pr SRV el GRERANERD GSPRBELS LYY GURSIRERS Hagngsdium, titanium

pr t he second st age, cont i nuous
10 %Prrerl SEenh rret R i f‘?r\ﬁ%"é’ﬁlﬁmﬂa’r“&'ﬁyl efeband and an

15

20

25

S?agéecy'-%-%e B e;s«eﬁo Difler? ' 61°218555, 7p-a

C LT %62‘:%%?*8%;{‘% 483757830l ger | zog
gg%?ﬂg?lhggﬁ% é%%[fcﬁ:g{tﬁ%dégelggxe‘aéie&{m% g‘lgggropylene based
copolymerized components (1) and (2) may be a method in which
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 1-butene are added together with a catalyst into
liquid propylene, followed by polymerization of the monomers,
a method in which a catalyst is added to propylene, ethylene,
1-butene or the like in a vapor phase and polymerization is
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

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 ead@iAPHlenghibelsetiheopopphentzed exbnpmmenteri ) (dfe 2Prepared as
has been transferred w thout deactivation of the
cat Roiymers sepandtely bastdscbhpedqyectiv ethepnpesemlended, a
(2) is produced in a nedium conposed mainly of
gasERmieptdgyl padymeheratbérs methead ini whishda phepylene-based
energy required in the production is reduced to
r es flOPOlamerdheframhrsinentt Y1 bdcapsepanpd inens fiasdl ytage and
adhere 25 together in the polynerization reactors and
fhe sjEbsegugaklyni tin 1the | gBmenEoAgmesizabton reactor without
propyl ene- based copol yner material produced nmay be
su bjdééFééthiéip@s:tﬂ theatataitystsug pmpyienet-bagbd atopdiiymerized
catal yst, renoval of nononers, renoval of solvents,
dr yiCREPORABTLS(Dk| 1etprensned ifh¢hdeaetondt stagedf & continuous
catalyst is a process in which a product is brought
i nt Bod¥MertEatyemmgtheddm wiat¢ing prageritenstbhsad copodymerized
The renoval of nononers is a process in which
pol GREPSNERE hdhokEr braperedkén she Fhivstastage, followed by
1 ol ynmerization reactor and the nononers are forced to
eaVEBFERR| edSl ngapfEhey prlymerizifdonenmedctoir  without
sol yents, is a process in which the solvent used in
t he'BBPVHERYRR | oF ther rhdddstr ornshl Yien sabproprapne-based
means_such as air flow, heating and pressure
r edi&RPoH"eT GEMPEREBAt { Dh i pxepersedsin theysechnd stage,
addééives EHE}%%l mers are mxed uniformy wth a
m x&r JJEP 8&n&prch pethods.
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
polymerizationreactartowhichthecopolymerizedcomponent(1)
20 has been transferred without deactivation of the catalyst, a
propylene-based copolymerized componént (2) is produced in 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 ViR dnrwegsesr enoved or reduced by proper means

such as air flow, heating and pressure reduction. To

t he propyhénererigkane-dssednerpoiymeey aiateirialeppodsesd may be
i nvention, various additives such as anti oxi dants,
netUbsleicteAsto past + trgntmendnt $udh asldengtdyattion dfVa catalyst,
absorbers, 25 antistatic agents, anticlouding agents,
wediSevadg afermaniomers,| | ghmovahbidf zepiventus| eadryimg, and
agents, pignents, foam ng agents, peroxides and

5f | Inedrl 8 tigtben p|TheddgacTheablamdifng edtalyst is a process in

addi tives may be perforned, for exanple, during

peMPdehz &t PEPAUTH el ) haieyigbite 10 Se edortant ywisth matdeaicalivating
of the present 5 invention can be used in various

apfoehit PR 3 Waitepei Fae Tempvadawddmpnoneshabed process in
products hy a proper nethod such as extrusion

f oA PALYECEi i1 Benemers aractalia o hifmgmam@olymerization
exgans'on nol di ng. The propyl ene-based copol yner

mat 8PPLEPT AR the Tonemars precierend ito peavertminpleasing the
fabricated into filnms_by 10 extrusion form ng. The

1001 BR§FERES bttt TeBPSPYnef felesnid if a precesssantwhich the

15

20

25

i nyention ca fe Egbricated into films by the T-die
rreFﬁg‘ée ?“t“ﬁg RifiraR o hmedEationals siemoygRaf Fgm polymers by
preferred _embodinent, it is fabricated into an

Uy RYT B8oFF T P ELEY . (HARIP S SNAPES P iecreQupt Lon.

’r?a '%fé% [Baelﬁg.gtti%g{:fgn t:thea ri)rr%péélsesnfﬁ Qv%si%% gc(i) :l(.)tlzJ)./Jgsr and polymers
are mixed uniformly with a mixer such as a Henschel mixer, a
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
are removed or reduced by proper means such as air flow, heating
and pressure reduction.

To the propylene-based copolymer material of the present
invention, various additives such as antioxidants,
neutralizers, lubricants, anti-blocking agents, UV absorbers,

antistatic agents, anticlouding agents, weathering agents,

12



100 SETEXF 67 Fesrin%ni

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 dIBteTt@bidizensemualeatdmg agent ssupigmen sy eoamiig agents

such a conposite film A film produced by

vapBPraEpess t 2rd fhlledmumyrdhenlhlegideidca Thel biehtdihg of such

oxide or the like onto a film containing the

pr opffdhives say ko porfarmedntfon exangld hduSngipeiestization.

invention is also a preferred exanple of the film of

13 the prE¥emTopyienerbasegurobelymee naterdalosEt ehe present
il mproduced by conbining a filmcontaining the

{)robﬂ‘/ relamsean cpongadr inaveriais oapphbcapi@eedfter being

invention with a filn(s) containing no propyl ene-based

6 cgﬂﬂﬂ' drekndio fhaped; paroduetenbyi avpnopen mythod such as

lam nation is_ also a preferred exanple of the fil m of

t he®praiEan | fFRemnon. Infrebiresmoldsngh sabiulum forming and

cont ai ni ng no sropyl ene- based copol yner material of
t hee’iRaégse‘%%ﬂ PRYEMY o The Prog¥ lBhexbased amricdymed material of

pol%gr%pfyl ene filnms, unoriented or oriented nylon
fi 1S PIBSEPLIRERP AN (6t Rypfesrkhntfatinica)telli inke £11ms by

al umi,num.foi L and pwiﬁg. Such conposite filns may be
' PEﬁpylalii?-lp%ﬁﬁQqa:ppgﬁymer material of

ion |lam,nation, or the |like. The thickness of a

ext S . s

{1 1T BRTIEHT AGVPRELOR G BREabaicated dadioyfblms by the T-die
ma ialy of the present invention is preferabl 15

wi tsr%;:th%fihg)rr e SRRheF0 MRS RS0 i @?P%ﬁﬁi@‘%ﬁéﬂsr apegerred
}’“h%ﬂ'deERSnE an9e; 4 QM1 0at 00 1986 s TP, cont al ni by the cast

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 the

present invention. Since the propylene-based copolymer

20 material of the present invention is excellent in heat

26

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

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
filns containing the propyl ene-based copol yner

mat éRPaPreserhelprentdmn.i nventi on incl ude packagi ng

applications, f or exanple, packaging of foods,
fibers, stwekhemmoregt @ ceBPEXAMPLESLM Jprcfheddnbgniciosbining a

is further described belowwith reference to

Ex afplescontad ndggs the mnery LeneEragpilesopmidm@onpat et iak of the
Exanpl es were determ ned by the follow ng nethods. [1]
ThePRABERE igveadapBariddy aifdiled s5 ¢¢ntalniagarampnopydene-based
200-gram portion of a resulting polyner powder

% hr 60BPLlymer aiatepiald af nthé pgssenly 4nyenPiomby tlamination is
wei ght of the powder remnai ning on the sieve was

nmeadlfe® PEREerred Mwnpleosf dder Eblpaf the aprasen® inmention.
cal cul ated based on the neasurenent. 10 [2] Content

of PYIPRIehefruwdda £430 santaindagcnmponpyiendibaged copolymer
propyl ene- based copol yneri zed conponent (2) in

pr o‘% ehtahafedheobot st inyeatiar toelydeddapxdally oriented

produced by continuous pol ynerization, the content of
eachCt alsl 1M c uRPELER Fofn PRe ORdeatpd| nylon films,

1Ogala_nce in th ol ynerization. For products produced
y FSTHEh BT PItBNL. BaSeR thpkA YAl 08 - conpBiRM foil and
( 1)];;'a{;1ndr a g%%ﬁ%{ﬂ%ne- bafsiel%sc'ggolbyerrelti zed conponent
(2)F Bg ng gtlga ¥y produced by heat lamination,
dry lamination, extrusion lamination, or the like.
The thickness of a film containing the propylene-based
copolymer material of the present invention 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 treatmeﬁt, such as corona discharge
treatment, flame ti‘eatment, plasma treatment and ozonization,
20 Dby methods conventionally used in the industry.
Applications of films containing the propylene-based
copolymer material of the present invention include packaging
applications, for example, packaging of foods, 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 (Pol yner Handbook)"

page 616Theuhviertilon by fimdlemidgactbbed lHedow 96 )reference
25 [4] Content of structural units derived from

1- Bot dixamipdes1s5 Teopydanechastd dopdxamplieseéGnd Comparative
conponent (hereinafter 1-butene content; in % by
weitgrampleh ewdrd idatarniorade by whe €altowih@dnéthods.
accordance with the nmethod di sclosed in "Kobunshi

HardddoBke (@opymie rofHagasek part5chage 618 (published by

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

Sunits dekftax] feparatbpy| ene0iorgrpmopdmtienbasfeda resulting

copol yneri zed conponent (hereinafter, propylene .
coRPéimer | ppwddry thaiogigh) a Thiteys opytheaemesht apdrtnvase of 2 mm,
calculated fromthe followng 10 fornmula. (Propylene
CofiRenveight| @F thepphyfencre@mindmiy) on( th8usime was measured
Content) [6] Intrinsic viscosity of a polyner
Me&8tridieamowas 9k rdaanaedpant1GES t(etttdl was isslnplaned based
15 Ubbel ohde vi sconeter. [7] Density (in kg/nB8) and

mePP e reasuremedtei nafter, MFR in g / 10 m nutes)

of an. et hyl ene_honopol yner. The density was neasured

10 5 E3) d.‘,qu:ep& of peprdsnethaseftpopolymerized component (1) ox

15

20

25

propylene-based copolymerized c¢omponent {2) in
propylgne-based copolymer material

For products produced by continuous polymerization, the
content of each component was calculated from the material
balance in the polymerization. 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 frdm ethylene in
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).

[4] Content of structural units derived from 1-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@¥WYeneg-hased adpe tyaepezeturanpm@ntteChstsh nakh drol ~butene
50C at a rate of 5C/ mn. After holding at 50C for 1

m nieteartg dengebutwekghals i ncreased at a rate of

5C/ m nute. The peak tenperature of the naxi num peak

in the fuShenldmuartecunt enttr was Vel cullat@d 1h0atB6r®ance with
whol e nunber, which was used as a Tm (nelting point).

Wherthenee thodudieclaped i mbK ebynestiis Hah BBo §IE AP 0dkmbReiandbook ) "
hi ghest tenperature was wused. It is noted that the Tm

8f PAgeumlel hpubbtshed buKinpkuhdya 0BaSULtdg, 1995).

i nstrument under the conditions described above was

10 15d. €ontepy] ofestruecsiray uenper dewiecdi Broh Pibpylene in
conditioning a filmat 23C for 24 hours or nore, heat
seaPFA§YhARE peadest nedape lymeedrzed of camponentl0 nheteinafter,
tenperature intervals of 2C under a sealing pressure

of BPTreBYkgRe comntgditng i Weby weadhtht tester produced

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

t enper at Ut PREPELEYe ronitiendgwas . cdla lnded| £rag t9malFedlowing
1¢)0r%i on was conditioned at 23C for 24 hours or nore,

ol Bﬂ'ﬂil%y T-type peeling at a rate of 200 mmmn

usi Plg a tensile tester. (The peeling direction is
ropylene Content) = 100 - (Ethylene Content)- (l-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 temperature of 190°C
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.

After holding at 150°C for 1 minute, the temperature was reduced

18




20 a direction such that the sealed portion will be

peel ed over a length of 10 mnmand a width 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]

Anttio BI0GEkahga prafpeerdfy 5CCAmkyf / 12 cnR) Two pi eces of
filmeach having a size of 150 nmx 30 mm were

pr epar edAfterhxldivg micho e foir atimit e ,Mbhei tehp@rature was
film production mght match the | ongitudinal

di Hasrieasedf akac hape exe 5°6/Mhmyte\c Thel poyai edmpegatiee of the
in a manner that the surfaces which had been in

comaxdmun péakyiohiid fnsién mridotthgemiiercuaved W&$ @ounded to the
condi tioned at 80C for 3 hours under a |l oad of 500 g

5i nwhelgrmumberf, WBichwas3dtathas Bhen, (mehe 18gmuietyaSwhen there

ib

20

25

left at rest for at least 30 mnutes in an atnosphere
haVetg e expeore peeksf 23Cpeall &l the Mighdistyt @fipdfifbure was
Thereafter, the filnms were peeled at a rate of 200
m&eA-using a tensile tester produced by Toyo Sei ki
Sei saku-sho Co., Ltd. The force needed for the peeling
of the ¥¥Hsohaeked fhat hhedTm pExtmplum (In]measured using that
(Preparation and preactivation of solid catalyst) To
15™Mgagpring dnsgrapest yandego fhoneondictdmng desgribed above was
magnesi um titani um and hal ogen whi ch was produced

10 5ceefdfnGto Exanple 1 of JP-A 2004-67850, 1.5 liters

| f n-hexane fully dehydrated and degassed, 37.5 mmol

of [P} ReaY | spatding remparatyse ndn °61) 20

cycl ohe@/I et hyl di et hoxysil ane were added. Then,

whi | e

fter conditioning a film at 23°C for 24 hours or more,
heat sealing was performed in a reglon of 5 mm x 10 mm at
temperature intervals of 2°C under a sealing pressure of 1
kgf /cm? using a heat gradient tester produced by Toyo Seiki
Selsaku-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 direction is
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

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 perfornmed using two polynerization

18 reactors connected in series. Ina 20-liter

pol yht] Zatiiohloskdngr prepertd QUS ks /a of ichdf

reactor, continuous polynerization was perfornmed by

cont i nuouSHY biedes i Fitmpbabh Haviriehyl ab sk rmm mhZx 30 mm

mmol /h 5 of cycl ohexyl et hyl di net hoxysi | ane and 0. 86

g/rlWﬁTQ:E@eppreéc$¢\Mhaﬂjthalmdchﬂﬁ@]diﬂedﬂmawomﬁﬁz in the film

whil e supplying 50 kg/h of |iquid propylene,

of PIGugHdoami B hateh shh Jafngﬂtﬁd&ﬁgﬁrdi&%c%&ohcbf each piece.

mai ntain a polynerization tenperature of 55C and

ﬁol VIReN] vexe dayeredstogeiferSia d/Manntietkat &nhaf surfaces which
mer 10 generation in this reactor was 1.2 kg/h. A

par agi bep pol gomtacihad thamplcad1asralprawy | R tIR%ednd were
copol yneri zed conponent (1) and was analyzed. As a
resGPRAitioned AtoBAY Fforihheuan umler ASicad BESSOSigt ¥n an area
of 1.7 dl/g, a 1-butene content of 4.6% by weight, a

pr ofY | thBmce F0ein . dheds, the manpdiegivs lagd at mRisti f@r at least
poi nt of 15 154C. The whol e portion of the polyner
pr odBicBHPYERS thtaaef ekmesphenmtliawiogs lay tenparseeenhs 23°C and

O|% |zat|on reactor without deactivating the
at % 1437 Af 2P%.- KBerpaftenedhecflinactere pasiopedt a rate

tirrer, as the second reactor, propylene
poI %2%?5%&“? /IHn #sipg aztersile ytsetsmwalouiungdpbyylwo Seiki
tra§§Ierred fromthe first reactor was continued while
suppT YT HY H6pFPenditdt Tecferce Nnededefandthe pesling 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
1 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, preactiﬁation was performed by continuously feeding
15 g of propylene.
(Production of propylene-based copolymer material)

25 Polymerization was performed using two pPolymerization

18



5

10

15

20

2h

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

sedSRFtPEECcFORNegted| ingerigms obt ai ned at a rate of

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

1.7 dl / gin ard &tldyheario bowarima tdonIr o ttor mede bE SUSEa first
a 1-butane content of 9.5% by weight. The nelting
POFRACEPTS t IRONIENYALS weppl3n@izEhdopol e Cpebpbnssd by
0.2% by weight of coarse particles as large as 2 mm ‘
or CABFénupeshind egddagpas mimolleh of opelretihydalBasadmO2 mmol /h
the results shown above, the rate of generation of a

pr Bhy| e¥ielohesetl atdydidimethousstbapencatd ( 2). 60 e of the
second 10 reactor was 21.9 kg/h. The weight ratio of

t hB*pRobyraird saddd eobmlyate compdnentmdnicdet s@adplying 5@ kg/h
progylene-based copol yneri zed conponent (2) is

5. 9% ohlguidRropyhanme Tdiw/dntof lt-bateneepedc60t 2iiters/h of

and %he ropyl ene content of the propyl ene-based
co FeRT SAPtHaalmy pediymeriketian dknperbfulte of 55°C

1. 8% g¥ wei ght, 9.8% by wei ght, and 88. 4% by wei ght,
re Ib% P9%V§9r%¢?MtHr@ﬁsyref ¥ . 2rYPeQ. Bhoarats b¥ polymer

wei ght_qf. the propyl ene-based copol ynmer nateri al
prd c‘é"gﬂﬁ\}‘ ?ﬂet FREFEORIYaFH 1 - 3. ka far Asppyt wei ghe polymer

yl ene honopol yner (comrerci al nane: G1900,

536339[1533'9%9@?;&) PEORYdeRPr BB &ropekimer ixed agmponent (1)

de .&X of 960 kg/nB8 and an MFR of (16 g/ 10 minutes,

0.#@ pa? tagaagz\?gl.g}ﬁ aorfesult, it was found to have an intrinsic
viscosity of 1.7 dl/g, a l-butene content of 4 .6% by weight,
a propylene content of 95.4% by weight, and a melting point of
154°C. The whole portion of the polymer produced was transferred
contlnuously 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
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,
a4 polymerization pressure of 1.8 MPa, an ethylene concentration
in the vapor phase of 1.2 vol%, a 1-butene concentration in the

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-tert-butyl phenyl)phosphite (comrerci al

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

sy RPREEI of 2edviald. Xt shmmuilat ofitbe sBidohAN-dd Y, a polymer

produced by M zusawa Industrial 5 Chem cals, Ltd.)

haVPﬁgO%F%/\Pé} age patre PE€123 .di kot eThefpodyper had an intrinsic

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

mi XEEFESHhAE ofilxdddlng f crrerhyfleB85capanisiofgl a7 by weight,

20-1iter SUPER M XER(produced by KAWATA MFG Co. ,

Lt 80§¢ & dd bteneveen it ofi ¢ ebit dty #806htisiThe malédngmpoint of
| e-screw extruder (Mdel VS40-28, produced by 10

sin
5 Taﬁgﬂequrlﬁ&qﬁ ¥3s NethCnePlye @mlymerdeon tadriady 0a 2k Uby weight of

10

15

20

26

flight screw). The resulting pellets were subjected
t oCHRT ¥ Partisiles anlaggecssd 2 meppemater d.toha@4fod particle
using a 50-mm T-die filmextruder (Filmextruder
- BEOREHELeHr oduced by Tanabe Pl astics Machinery 15
Co. , Ltd., having a 400 rmwi de T-die). The nelt
ext r udatB®SREsOn 481 EBSBALS diviWnl above, ithewhatd of0@neration
water was circulated, thereby yielding a film

coolin
40°p A Sﬁ%ﬂ%‘l&ré?éed[ ERRepyear tzad canpereny [(@nelbabedsecond

copol yner materials each containing a 20
pr ﬁ%wﬁﬁs@d %686y e vedghs of (the prepwlene-based

propyl.ene- ﬁas d cogol nmeri zed conponent (2) in a
co

SEHHSE T 286 veTOTROTEI e 4 Ler etPr odleed ByopYlene-based
chan il%gt E_eegné)unt s of Er opyl en:es’4.et.h¥1|1§r§i‘:h % but ene
ant Ry S geR et PRS2} et of ylene content,
the butene content and the propylene content of the
propylene-based copolymerized component (2) were calculated to
be 1.8% by weight, 9.8% by weight, and 88.4% by welght,
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
of an ethylene homopolymer (commercial name: G1500, produced
by Keiyo Polyethylene Co., Ltd.) having a density of 960 kg/m?
and an MFR of 16 g¢g/10 minutes, 0.10 parts by weight of
pentaerythrityl
tetrakis[S-(3,5-di-tert—butyl-4~hydroxyphenyl) propionate]

(commercial name: IRGANOX1010), 0.15 parts by weight of a
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5

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, filns were produced in the sane nmanner as
ExARAsPhprus-Raseflent i al Exanpl e] 5 (Preparati orarsnbxidant,
preactivation of solid catalyst) To 15 g of a solid
catHipd2 . dofpohert - ekt kohenyd )phgapbiten (commarofaind name:
hal_ogen whi ch was produced according to Exanple 1 of
JPIRCAER169350and . 8. 85t pextHfby-webghie dfuldynthetic zeolite
dehydrated and degassed, 37.5 mmol of

t r i(COMPREC AL Mamearff LEOYSTGridl . pfoditresy/by Hhienyhea Myldustrial
di net hoxysi | ane were added. Then, while Kkeeping the

t efPEPACALE | hitd he haydagoan viverage partinge diamtdr tof 4 pm
155, Ereactivation was performed by continuously

f edGPRETMEREE by Bhe Gawdyreareethqdlowaceiaiiedf. The mixture was
proR¥I§ne-based copol yner) 15 Using a 1-n8 fl uidized
belFBAAPIE CERLY AT PR ugisgia P@r 1iternFYRBR MIXERODroduced

wa rformed by continuously feeding 42 nmol/h of
t rf’gmﬁ%ﬂfﬁ% 15tdrbiamg ’élpen was pelletized at 230°C using
cyclg?eéﬁleth [ di et hoxysilane and 0.78 g/ h of the
pr 8al0r Pt E3PTPT BCESN aPFETupORIRL WF4 Q& 2upPaduged by

1- but ene and hydrogen so as to

20,.Dr | ene t hyl ene,
10 na?%’t‘%% sga%ﬁf‘iﬁ@?%‘}e&ﬁ tCrpeddidire hviggCca £ull flight

15

20

25

pogg rization pressure of 1.8 MPa, an ethyl ene
concentration in the vapor phase of 1.3 volt, a

ORI LA SR SRR PLSES 21 2 VoLt paton
VO&E a resin temperature of 240°C using a 50-mm T-die film extruder
(Film extruder V-SO-FGOO » produced by Tanabe Plastics Machinery
Co., Ltd., having a 400 mm wide T-die). The melt extrudate was
cooledon a chill roll in which 40°C cooling water was circulated,
thereby yielding a £ilm 40 jm ih thickness.
[Examples 2 to 4]

Propylene-based copolymer materials each containing a
propylene-based copolymerized component (1) and a
propylen¢~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

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-butene content of

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

132C. The pol yner contai ned many, nanely, 17% by
veigfntainedonptanor®e phatilt by wesidhilr 9f @sadBIpak-t®LIEs; they
[ Conparative Exanples 1 and 2] Propyl ene-based

copwid/ ngvodrapartatie eacrhpenhias ni Rgom theopdlsmerbasftdrials
copol yneri zed conponent (1) and a propyl ene-based

c o bahmeidz efil bosrperenpré¢@)céd inhehe arameshahosr b8 Example 1.
given in Table 1 were produced by changing the anmounts

of [Refeppnshel Brawpbak, 1-butene and hydrogen in the

first reactor and the second reactor in the

Spr d¥repavatdont aed prgadeivatiascdf sopbd yeEtal|ityr i al

10

15

20

25

in Exanple 1. Both the polynmer materials contained

not nor 8otlifam oL bylikicghalpst coapsaepticonthtaiA§ magnesium,
| arge 15 as 2mm or nore; they had good particle

pr 68@???-@'9.3@ dwalidgen pbighevasgimduzled abtardiiy to Example
films were produced in the sane manner as Exanple 1.

[ CAnPEirthiAy @0P4ahAPB R0 3]1 .4 pLbpyS anke nbhsedne ofuwl MymAehydrated
material containing a 20 propyl ene-based
copBfyfevassrf c dfpdnemel (af taicthylpiopyhencamdseds mmol of
copol yneri zed conponent (2) in the conposition given

i nCYSbPReRvlpihyy oddmeghpyyehbang ngeriee addedi s Ten, while
propyl ene, ethyl ene, 1-butene and hydrogen in the

{1 KePPing fing temmerakuTects ihe drecspTi WLthin the range £rom

pr?qgctipn of the propyl ene-based 25 copol yner ~
mat er? 4P & n PERARBL B2t lonw@spReyfRrmed Ry ot rtomgslyyfeeding

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

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
propylene, ethylene, 1-butene and hydrogen 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
vol%, a l-butene concentration in the vapor phase of 12 vol$
and a hydrogen concentration in the vapor phase of 1.4 volsg.

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
nore; 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
honmopol ynmer, 0.10 5 parts by wei ght of
pent aeryt hri
t et raki23- 8 $B>1/15 Hie pelyménbypd-ah hytrinsdehehyédsity of 1.7 d1/g,
proplonate] (commerci al nane: | RGANOX1010), 0.15
part%nbymmdﬁghtc@ntentpﬁbéph&ﬂuswbasbﬂ,ammdauﬂdantene content
tris(2,4-di-tert-butyl phenyl) phosphite (comrerci al
nameRf 0 ORRBARGEHES)., Thadndl AR gopolst mf whieghs Lyder was 132°C.
synthetic zeolite (comrercial nanme: SILTON JC 40,
pr odthee @ dymeirz gentalhedusany alnan@igni ¢aksbylveight of coarse
havi ng an average particle dianmeter of 4 m
@detr@rl?ﬁiwé@swm hardsuks 2mwretthawret.o 98.5 parts by
ht of the propyl ene-based copol yner nateri al
pro apptive ExgnpbesnerandatZlon. [Exanple 5] As a
propyl ene- based copol yneri zed conponent (1) and a
pr opy| enePBaBREleRe i Sate doped Yoerpuatetid Dy , eacl3 quarttadning a
by weight of a polyner having a propyl ene content of
95 PRopyleepoghtse®0 wgrralypegi@edont eompaoderdt 0%(0) and a
ght, a 1-butene content of 3.6% by weight, a
rrel tﬂrﬁg’Y%Pﬂrb%$61$89°&ﬁ@65hZ¢®ppmngn@nt 29 clos theg composition
éx dI/ produced by use of the sane catal yst as
aHﬂW@ 118ndagde7 pyere produrgdt byf chhaging the amounts of
¥Iene based. copol yner of Referential Exanple were

s oBFOPELERR REBYJShos ITEusens st BETERaeR DI Re LEat Teactor

uni for m.bl end cgnposed of the two 24
nd the second reactor in the production of the propylene-based

copolymer material in Example 1. Both the prolymer 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.
[Comparative Example 3]
A propylene-based copolymer material containing a
20 propylene-based copolymerized component (1) and a
propylene-based copolymerized component {2) in the composition
given in Table 1 was 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

26 copolymer material in Example 1. The polymer contained 0.1% by
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propyl ene- based copol yner 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 ot ef cqamsenpart i¢lemms: LARGANEX] 0tO)r mors> it had good
parts by weight of a phosphorus-based anti oxi dant,

t r iRAELifle preperbliegl phenyl ) phosphite (commerci al

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

synt het i & &icldt wae PR ducednin thel samesmantet BENEI&Gapls 1 except
produced by M zusawa | ndustrial Chemcals, Ltd.)
haio¥ga@@ding dr Sopapts broreslglitanbtasr ebhylemerhomopolymer, 0.10
(determ ned by the Coulter nethod) were added. The

Smi PAFE was nb¥ed uni f wekbhtat 535 oPm usi Ngpentaerythrityl

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

Lt dotrakdsi Beh3 vasdiefdnti-brdy lak - A36Coxppmenylp apropionate]

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

by (FERABECPRhsRARS: MARGANQKLOLD) , Qt15 , pdrcts Ny awblght of a

flight screw). The resulting pellets were subjected

toP??QPPh@WFUE‘?%ﬁ'ﬁ at a resin tenperature of 24@Dtioxidant,

usi ng a 50-mm T-die filmextruder (Filmextruder

V- 5516801 - & ohRIteP Wy Lphsald ) Phasphite MadhpmmeycROl  name:
having. a 400 mmwi de T-die) . The nelt

Co.. Ltd.
10 exFFﬁﬁg‘P%i%%r Ab| QRS PArteniBy wedldhty pfwsvakhettc zeolite

15

20

2b

cooling water was circulated, thereby yielding a film
40 Bﬂ?"?ﬁr?}ﬁiﬂﬁ%s SILEQN Y4401 Rrradused by Mizepeyadndnstrial

we%ﬁ lﬁfrffé.ng%r} Qeisams manner as Exa le 255

exCePt” Tor°ust iy 112781 pAra% HPERgiegRATEICH pblafiRtier of 4 m

Q?K%g%%‘mic%e%} 5&?9%% o &0t 98, %8 %%’.gypg\f{sgrgf welght of
the propylene-based copolymer material produced by the
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,
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 parts by weight of the propylene-based

copolymer of Referential Example were used, respectively.

To 99.5 parts by weight of a uniform blend composed of the two
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1.59 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.

[ CHFSRY ARG ebas@dsopod ymep sratterdad sued e5 perterpedeight of an
the sane manner as Exanple 5 except for using, as a

pr GHVé AR hemegod THeT \remesdial Dapensiifd®t, ¥rigduced by Keiyo
pol.ymer having a propyl ene content of 75% by wei ght, a

1- BeL¥REhyerefic of Lo bhawkhg densigiyt bfig9p0ikg/mofind an
130C and an intrinsic viscosity of 2.1 dl/g produced

by MEBPL 4 IHO minetest 4. }otpart schumseight. of pentaerythrityl

[Corr[ﬁar ative Exanple 6] 15 Operations were perforned

i ntPREakhHE3 nehferdiad eEtahptel - 6-hydegtyrhenyldi npropsonate |
a fropylene-based copol yneri zed conponent (2), a

pol G AWReFE A pamex ANQ1938)ent0 .35 ImA% Hyy weight of a
wei ght, an ethyl ene content of 4.6% by weight, a

nePEP PRAY3ISPEaSSA 139C and an intrinsic viscosi aptbbxidant,
1.6 dl/ roduced by use 20 of the same catal yst as

Ex 5T &2 14 - FrdEitr basydpherel Iphasphdite. habeehnsodlainername ;
ma jals and properties of the filnms of the
ExdniftieS168)e E@5fp&-35i Pertexhirpredghhdof heyREket e czeolite

Ex | e are.sunmarized in Tables 1 and 2. 25 26 Table
1 n%mﬁrég.aéeqqme: SILTON JC-40, produced by Mizusawa Industrial

Chemicals, Ltd.) having an average particle diameter of 4 Lm
(determined by the Coulter method) were added. The mixture was
mixed uniformly at 535 rpmusing a 20-1iter SUPER MIXER(produced
by KAWATA MFG Co., Ltd.) and then was pelletized at 230°C using
a 40-mm single-screw extruder (Model V840-28, 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
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 yielding a film 40 pm in thickness. |
[Comparative Example 4]

Operations were performed in the same manner as Example

5 except for using 12.5 parts by weight of a polymer having a
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1

2 3 45 Exanple Copolynerized conponent (1)

1-Bu1§ane content (% 4.6 3.0 3.3 5.0 3.6

he same_catalyst as Example 1 and._87.5 parts-by weight of the

5

- .Propylene-basefp|qqned ypentof Cromparavbvel 5Exafnld4a as a

Copol yneri zed conponent (2)
.. Propylene-based. . _copelymerized - . compenent---(1) and a

--------------- 1-Butene content (W%

1§ gogmgonent (J), § PoLyMer Baydngna PrRRENS| Content of 75% by

(w 85 B%CA gnintrinsic §

........................ nt ent, of conponent (1
Cgscos:}.ty of 2.1 dl/g ngo uced by use

Mel § i !&Qcﬁﬁitntfélc) u%ifig%ssél(%ﬁ%] éé:go&;fenles-%asgﬁbl go;:}olymerized

20

25

component (2), a polymer having a propylene content of 95.4%
by weight, an ethylene content of 4.6% by weight, amelting point
of 139°C and an intrinsic visco_sity of 1.6 d1/g produced by use
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.
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123456 Copolynerized conponent (1)

"""" Table 1" """""""°""°"°TTToTTTTTmTTTEETTTEOOT
T Et hyl ene Esemedpt (W %) 1]7 Ref
94 0 1.5 0 1.0 1 2 3 4 5 Example

_ | Copolymerized component (1) | | | ____ --_14{But epe
COntFenbylent onBer® BitB)0 25 §96.4 | 95.6 | 96.7 | 95.0 | 95.4 | -
S S L M N 2 W 0 B
- | - A-Bulgep tqoRtefoi i) () 155 458 B5@ (1548 {30.0148.6 | -
CoPMeY PRl gt COBPONENt (2) | 154 | 148 | 155 | 154 | 148 | -
_| Copoiymerized component (2) _ [ _ [ ___ ]
- | - Propyleme contentPvapyl ene Femtucido.¢WaH 2 88774 pFo G | Tas 1
O Eefbete Wndantritey I 2 | [ s s
_| - =Butene content. (wts)_ . - - - .| 5.8-| 6.5 7.1 ] 46,7 | 56| - s.0
El dnpotprcaitends (WM*) 2.2 1.9 0.9 TJ9 1.9 46
| _ content of component (1) (wtt) | 5.2 | 7.3 | 4.7.]5.0.[ 7.3 o
1| Babwmet cortoapineh (%) (9rd) [Oodl 8 .95.9 | 8s% Poblo | s2.7| 100
CPRLIIRG e s [ e [
ceeee - TaboBt en{cehtLommponent (1) (w% 7.3 6.5 6.1
_1 2_5 7 3 5 O ______________________ Comparative Examples
o I I --1-4--2--94 -F-t-4- F-5--[--6
GarpShmetlz GOmgRRAL () (070 42 7 T R T T T
-|- -Bropylene content (wt%) ____._ 98.3]99.06 J95.498.5| 75 | 95.4
|- - EenyMalet batgepoiats C) 134 138| 1451870130189 6 271"

| 1-Butene content (wt%) | o | o |46 | o | 25 |36
 Melting point (°C) | 155 | 158 | 154 | 154 | 130 | 148

Copolymerized component (2}

 Propyleme content (wtt) ] 1 88.7 | 89.0 | 89.7 | 89.1 | 89.1 | 95.4

© Ethylene content (wts) | 2.2 | 1.9 | 0.9 | 1.9 | 1.9 | 4.6

© 1-Butene content (wts) | 9.1 | 9.1 | 9.4 | 9.0 | 5.0 | o

Copolymer material

_ Content of component (1) (wt#) | 7.3 | 6.5 | 6.1 | 12.5| 7.3 | 8.0
 Content of component (2) (wth) | 92.7 | 93.5 | 93.9 | 87.5 | 92.7 | 95.0

" Melting point (°C) | 134 | 138 | 141 | 137 | 132 | 139
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Table 2 Heat sealing Blocking tenperature (C (kg/12
cm) Exanple 1 134 0.55 Exanple 2 132 0.53 Exanple

3

133 0.52 Exanple 4 131 0.47 Exanmple 5 134 0.68

Conparative Exanple 1 132 0.73 Conparative Exanple 2
136 0.71 Conparative Exanple 3 142 0.33 Conparative
Exanpl e #abBé 2 Oon”par atlve Exanpl e 5 131 0.87

Cqonpar atTve Exanple 6

fi

5
el

hat + han

t
+48—+t—+s—shown—that—the

| ms of Exanples 1 tlo 5 élP%t SeeL11%nt |i n heatBlocking

seal abi ity and anti-bl ocipagat-epecyy; howevekg/tzhem?)

&kgrﬁg‘leoi Conpar at1ve Exanpl ¢5, 1 t0 6 are poor blch;'

heat—sealabil-iltv—or —ant] |1ﬁ| ocki nglproperty t

L IICI Tmcat JTTt L 4

boEREMPERe2 copol yner df Refer&dii al Exarpple whi €153

CORk&@hp1S g)nl y a propyl ene- baspﬁ copol yIeri zed
c ’E gnent—(2)—wt-hout—eont-a-ni-ng—a—proepy+-ene basem
c( ﬁ\g #zed_component (1), 1¥cl udes many 10 cba#fse
paﬁxamwlles5 28 Wat i9d clai nmedidss: 1. A propyl eney gased
C 3@84. JPES it —conprrses—fromri—to—16% by
we m I%'qglf: a nré‘.nler end- hased :{:.2 rnpnl ymari zed 0.73
C) ﬂtii‘(el)gx@@flﬁn%c bel ow a¥&$ from 90{to 99% o.71
Comparative Example 3 142 0.33
Comparative Example 4 135 -
Comparative Example 5 131 0.87
Comparative Example 6 140 1.48

It is shown that the films of Examples 1 to 5 are excellent
in heat sealablility and anti-blocking property: however, the
films 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

coarse particles.
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by wei ght of a propyl ene-based copol yneri zed conponent

(2) defined below and which has a nelting point not

hi gher than 140C, where the anounts are based on the

total weight of the propyl ene-based copol yneri zed
conmponents (1) and (2), 10 wherein the propyl ene-based

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

cop®rgtreks kpimedhdsent whi ch conprises from 89 to

97% by wei ght of structural units derived from

propylene, fromO to 1.5% by weight of structura

units derived from ethylene and from3 to 10% by

wei ght ofl.st rudt upabpyhebs-deséed edcdpoliymer 1-hater®1  which
and which has a nelting point within the range from
1450nRr-iE66C, fodrer @ the aoduntys wefglased o bBpylene-based.
wei ght of the conponent (1), and the propyl ene-based

5c o pisinadamiendd edogpopenent A)1)i definpdopylened@msedn 90 to 993

copol yneri zed conponent which conprises from 20 80 to
94Rshywadgihghtofofa sraptlenal-barbls cdpolymeh{7&in component (2)
propyl ene, fromO to 10% by wei ght of structural units
derqafd@etrhad ax Apd eivd chavad & mehtAnyE G byt Weblst thhn 140°C,
structural units derived from 1-butene, where the

aniers dihe bameuntm ehe weisgidt @i the tomepOnesight?)of the
25 29 2. The propyl ene-based copol yner materi al
ac®FPRYAgNerBaged| eepolymearigied chmponentst (Df drike (2),
structural units derived fromethylene of the

100 ¥pFrEHR.- HhR RF PderprbrEed ccepyhitrmeTiized( LPmpEn@it bil) is a

weight. 5 3. Afilmconprising the propyl ene-based
coBbPY¥tene-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

15 from l-butene and which has a melting point within the range

20

25

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
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 olf structural units derived from
l-butene, where the amounts are based on the weight of the

component (2}.
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material according to claim1. 4. The film accordi ng
toclaim3, wherein the filmis 10 an unori ented

film 30

2. The propylene-based copolymer material according
to claim 1, wherein the content of the structural units derived
from ethylene of the propylene-based copolymerized component

(1) is 0% by weight.

3. A film comprising the propylene-based copolymer

materiql according to claim 1.

4. The film according to claim 3, wherein the £ilm is

10 an unoriented f£ilm.
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