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THEREFROM AND METHOD FOR PRODUCI NG PROPYLENE- BASED
COPCLYMER 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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5,948, 547 di scl oses conpositions exhibiting both a
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wei ght of a random propyl ene copol ynmer (copolymer
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derived from 1-butene and fromO to 20 by weigh

unbP¥epedeny wad fidmsehagé etigsramitbnf.r om 32 to 25 20% by

wei ght of a random propyl ene copol yner (copol ynmer (B))

1 hiRASCRIRTIONS OF r DHE OREIATIHIY0ART wei ght of units

derived from 1-butene and from1l to 8% by wei ght of

units d@'pilmédmadgnfmﬁnyﬁmlene—based copolymers are widely
used in the field of packaging materials such as food packaging
materials and fiber packaging materials 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 containing 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 nmononers, the terpolymers being suitable,

e.g., for applications where good heat sealability
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packagi ng materials can be 1 npro by use
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having | ow wel ding tenperatures tend to be poor In
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wel | - bal anced in heat sealability ant1 - bl oc
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THE | NVENTI ON The object of the present invention iIs

t otlps ovbdp oNMCPPY] BNEe1EASEE, ¢8RO oRBEEHY R to the C,-C;
suitable as materials of
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.

Generally, in the production of packaging materials such
as bags from films made of propylene-based copolymers, 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
packaging materials can be improved by use of films having low
welding temperatures. However, films 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.



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 ynmer
material which conprises from1l to 10% by weight of a
propyl ene- based copol yneri zed conponent (1) defined
bel ow and from 90 t ﬁﬁ% Y, Lot .
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and fromO to 20% by wei ght of structural units
demb¥ednd Hoin t Irdilh g8 r WRBHEL 4d7€ , AHIHA Sn@BRoRAEE L Rbased

the wei ght of the conponent (2). In another aspect,

t henpriesentotialvendidit i 6f ditheCti2@pyQene-based copolymerized
components (1) and (2),
wherein the propylene-based copolymerized component (1) is a
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
from 145°C to 155°C, where the amounts are based on the weight
of the component (1), z_md
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



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
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matipaheft {he. present invention is suitable as a

material of filnms well-balanced in heat sealability
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(2). The propyl ene-based copol yneri zed conponent )

cofprieBiderdoim 88 nted i %hYe biyp & @ ta i0f ySé £ lg%ts'ébﬁls M idPlene .

derived from propylene, fromO to 1.5% by wei ght of

struct uridle yiopylendebaved &sponeidryhererand &+ ope’ g sent

10% by wei ght of structural units derived from

1- buverieiornig puitabbblag eonprdisiesl brom 8 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 1is 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 below, where the amounts indicated above

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-butene,
where the anmounts indi cated above are based on the
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present invention is within the range from 145 to

1550 qomtareabigighthbn die sangeuba®Midis & 18aCcompbnent
and nore preferably within the range from 148 to 155C.
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which is the major conponent, has a nelting point

| ovkranttia1b45Cngtf®perty, the content of the structural units
derived from ethylene of the propylene-based copolymerized
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 weight,
the heat sealability may be insufficient'. When the content of
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

over 10% by weight, the anti-blocking property may be
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anti-bl 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 ymgrl _zedd

C ofpanE it 5 may contain structural units derive

from a-olcelf(ei]q)r?s' such as 1-pentene, 1-hexene, 1-octene

and 3- i , . T |.ene- base .
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t he conmponent narely "t he Wei ght o

CorIanent pé 2t nbBR Lt BeaCanted! e L8R, SELUMAILRA vhich heat
u(r?i[?s dgrli)ved f?rﬂ%% rpr oabyl ene 1s Ieessﬁ?%an 0% byW Loh hea

weieghtingt 88n a6Y | adH iREHIANIWRE RSl d Yhe FBY aRfer referrhed to as
insufficient. Wien the content is over 94% by wei ght,

5Helae Beal ifngat difigle £ LITRY, alake bBBY B P or the
anti-blocking property may be poor. When the content

of the sheuettupglendibssedlebbylyhd OBt hYbBhdrk OVES may

1096 by weight, the anti-blocking property may be

| wonfthiol erttructhenlt henicont @etiedd SkrURt W-a&lefins such as
l-pentene, l-hexene, l-octene and 3-methyl-1-butene.

The propylene-based copolymerized component (2) is 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 1-butene, and
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 from l1-butene, where the

amounts indicated above are based on the combined weight of all

structural units of the component (2), namely the weight of the
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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-g§&§yﬂéﬁfhﬁﬁene. In the propyl ene-based copol yner

mat erial of the present invention, 15 the conposition

of the RrRRYlHRE: CQPO |.Ze onent 1) i
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greater than the content e conononer (s
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words, it Is desl con

st ﬁﬂ&ﬂé&?@ mﬁgi 669 r};})o?%r. i Wl?éh ft&l%"?:&xln‘fef;p E%r@l{e( @tr%tc?ﬁ%a%l units

t han propyl ene | e conponent e greater

t ofife t . | ef 31 ockin
hge £8ME REoffe A edle! HE Mﬁ@e%g%’irﬂr# ﬁﬁg&ﬁi-zvet% rr%rgg]en}{le king

nononer (s) ot her "t han propy 5co

( Zﬂrogermi?_e mﬁglogéfl ﬁ(@ifﬁ%@n‘%o. pﬂhXHEEhMo?lrtieﬁlt 81% g%\‘{]:%&tural

present invention contains from1l to 10% by wel

t henigy op¥tenea basefl conplvdmRs | 28d,6RFPOIRNt i 1),.301]
from90 to 99% by weight of the p?opylene-bé%e e3fflt, tne

C oot YBAICKAd gCREBPELEY hd) b irdsRiehghabl y contains
from3 to 8% by weight of the propylene-based

copol ynebiez gthogprparebhséd) Rpd15mem 92at @oRfdheY (2) may
wei ght of the propyl ene-based copol ynmeri zed conponent

( Yontasher etihet@muntsitodiceat 0daaliavm agobasl Ofuch as

the total weight of the propyl ene-based copol ynerized

comserine, (1})harené 2)1-octene and 3-methyl-1l-butene. In the
propylene-based copolymer material of the present invention,
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
component (1) be greater than the content of the comonomer(s)
of the propylene-based copolymerized component (2). In other
words, it is desirable that the content of the structural units
derived from the monomer(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

component (2).
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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 ofrHe 1R DBz € 3 rj

t he present%1n?gﬁ¥kgn6?§é§o€b%$§ﬁLr tagﬁliigﬁég il égesent

Pr ehfe@bion NUortigher Ehap 138Cc, andypor g prefenably
not hi gher tﬁ%n 135C. Wen thetﬁeltPng g%infé%?ﬁg of the
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heat seal ability may be insufficient n or

pr Q?Wgﬁ.%tb@§%é3999byﬂ§ﬂer%s%d @Bpeﬁ. inip&?%glq%onent (2),
invention 20 to satisfy such a requitenent abou

Mebhd N$rReeRhb 1Y dohtd8ak! abldy t Batyd hgs | NG; %_ygpi

of thegbropylen%-basgg cgpoljﬁér?zéﬁ;cgnggﬁént bEE the
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copol ynmeri zed conponent (1). 2 ol yneri zed conponents

ot berwdiltn éhaHy ﬁPM%ﬁﬂ@n@-ﬂ?&?&ad 8opOPRhYREIdZ @gmponent (2),

conmponents (1) and(2), such as pol yners conpose

meivikye @heinyirfie: AddePAlY BBbSe GREPP568d BRI il +8Ea1 weight
1-butene, nmay be added to the propyl ene-based

copd| e propy eehat boied RROPRVRSLNLed YGRS IRt S (1 f and (2).
Exanpl es of such pol yners conposed nainly of ethylene

| Nigherdehetcoyltene dFORP oLy PRI Sne HIWEEEEH PI RV 18R8 component
copol ymers produced by copol yneri zi ng nononers

cofi hiini hgsetthdrene, byphiciyht s thbean®i -W1dordngdhLeberty may
and propyl ene, and copol yners produced by
c ope | yrmfifZ ichgn o Ndines stizokbaitbhigietdsdenesand weight, the
a-olefin 10 having 4 or nore carbon atons, such as
etisadermeallingutempergbpod ey e @tilhl.ene- | - hexene
copol yrmers and
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 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

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).

Polymerized components other than the propylene-based



et hyl ene- 1-octene 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
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by copol ynerizing =~ 1-butene, which is the ngjo

COmReneptor andyethyl gne ﬁflyﬂ&%DMBﬁﬁ@seds%tlnﬁgl yEE Sou’cene

may be used singly or in conbination. 20 The Content
of me{raiCladbal thidne ?95%%&%éfﬁ%@ejd' BYbE N m%l'&%l;_llal of the

polynmers is preferab % by wel ght or nore.

capabysts {yhaivsed in the preparation of the
propyl ene- based copol yneri zed conponents (1) and (2)
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catalyst, or the lik anpl es of such a

Nat ha1edd @t‘lﬁ%ﬁ.eh@cﬂl&ﬂj@poﬁyn@s eﬁﬁ}féﬁ@tp%ogﬂgﬁhe copolymers

conprise solid catal yst conponents produce

cOﬁﬁeamwgy@dp&qmwﬂﬁgm%mdrwao%talhhhawtwlene which
compound, and catalysts produced by combining a sol i d

caialthetmLMONGRd ddid), add pRobgeneas UhaWBHARRRYEDroduced
and, if necessary, a third conponent 5 such as an

el Bytd‘:@pbmma:tﬂzﬁggcmﬂﬁﬁidéﬂs ¢drecHi0ling e@h@h¥ysé and a-olefin
conmponent havi ng been prepared by conpoundi ng a

mepaeshgim oenEeitRd ddddor dtdnd)l WadON@POUBEhylene-1-butene
Preferabl e exanples include catalysts conprising a
sotopolyadral yst corphpkahe ebsentdml |y COBbRODyMErs and
magnesi um titanium 10 and hal ogen, an organoal um num

c oapayhehearid ozt eeeect p@ryndorsat They comtpating sdiraeteset units
in JP-A 61-218606, JP-A 61-287904, JP-A 7-216017,

JPAer PogH -3 eB6@thgflene in such polymers is preferably 60% by

weight or more.

Examples of polymers composed mainly of 1-butene include
1-butene homopolymers, l-butene-ethylene copolymers or
l-butene-propylene copolymers obtained by copolymerizing
l1-butene, which is the major component, and ethylene or
propylene. Such polymers may be used singlﬁr or in combination.
The content of structural units derived from 1-butene ih 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.

Examples of such a Ziegler Natta catalyst include Ti-Mg
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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 nononmers are added together with a
catalyst into an inert solvent, such as hexane,

~heptane, toluene and xylene, followed by their

POt yily A&t R0ch 2oiBLNed d 1 Whi Sy Q&Hf(grt?%ﬁaﬁcgrgéuced by

et hyl ene and 1-butene are added together W

C ad sthpsiinditeOa nld léisguﬂr&ﬁr}ﬂo‘?ﬁ%’ wifh laow\f\fﬁa X]imnc%?%%n% , and

pol yneri zation of the nononers, 20 a netho

Cabd 3Sts tisSpPstiiesh d By RLABY heRS a | S0Yh 88€a1vde i@ghsaf%eﬁ’{ with

the like in a vapor phase and pol yneri zation

pedd 8§80 Nuk ey 8BRS o R 884 , Q' @eﬁ@é@f%t+ @@ c%lrhglanent

met hods. The method for producing the propyl ene-base

COoRRIY NBE a@%@éb@fcr@fdél{becjﬂ{ge%pdﬁ\ﬁe,ntl:ih%n JTBY P atalyst

nmethod in which a 25 propyl €éne-based copol yneri ze

C amEn t( Havdty ekl fHHRHRN 8P ASEH RBhY BN iné%gsium

conmponent (2) are prepared as polynmers separately an

S Uhsrgspieit ki thhay + 2€ &n Akt ithouda . sequent i al

pol ymeri zation nmethod in which a propyl ene-based

copol ymet-ezedab 0818ARBY e kndi1%dlr &P 1864 Hsheddi-fdin$ta so1id
stage and 5 subsequently, in the same polymerization

I ety st tompdnerteasteneld Oy ebnthen Ry dbYfbsidm, titanium
propyl ene- based copol yneri zed conponent (2) is

preapar ethdlvdehe seaand stggRoadufiDiith NUQkipound and  an
pol ymeri zati on nmethod in which a propyl ene-based

c i gtireni-deda t cngpampoundl)discweEpieda-a thexfsésd, Jp-a

- stage, followed by 10 transfer to another
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pd 37904t | R-Reac2DFOMI t A 200dcbi7end | asxof the
catal yst, and then a propyl ene-based copolynerized
conponeffhe(R¢thedprippatbd prepdmntsisoond shage;opydleng-based
conbi nati on of such nethods.
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 l1-butene are added together with a catalyst into
liqguid propylene, followed by polymerization of the monomers,
a method in which a catalyst is added to propylene, ethylene,
l-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 produci ng 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

R0 SOl TR0 i BB L ppurea o
h i ' ' f_th
nepobested SBRLEGE PR MEOU IO D! B shCpagpaca.

2keliSe . » aed] Ly ,of ene-base
(2heh et ol O CORPOSE I ) e
en%&?%(l_xfxﬁ@ﬁzfe%jchgBHEnPT(%UJg_Ié' g@:gla%eﬁeﬂru%gg £ st aF%ge and

resu In high productivity use copol yimers har

5 adgﬁﬁ;@e ﬁ@l.%ze,t hflrl itﬂet I'].iean%OI %%Méaﬁﬁée%peta%rtsora%%thout

the yield per unit 1t time ihcreases.

Pr apyé enes e d scapo EX%EiyEPF g'{l . ﬁ!}gﬁi%ﬁé’a—%eadseﬁag%[g&o?negi zed

subj ected to post-treatnent, ctivatl

cabahysient EPU & APRENEL 'Sﬁ]%é ?e%\(?%ld gtta%% l \éf néao%itinuous

drying, and 5 pelletization. tivatl

Capal Yidri fatd R REESH kR wh%&x_cahp?oB&PQH&IbA%é;é%erized

into contact wwth a deactivating agent suc

Theompsmaad Of ) NDHNOPELSatet A PN QAEESH: 4% é’@ig%l'], followed by
pol ymers and nononers are taken out froma

10 potyamsfeaat | @8 I LRGN r aNgol HRe PRIDIESS a&%af:@&ffed Wi%hout
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| eave by releasing the 10 pressure. The renoval o

sodvantSrdtiod PFOCERS IcAtWILEN, t haa IBleved %ﬁ@ﬂrﬂé’he—based
the polynerization is renoved from pol yners by proper

neaogo;;ummdabbmf)bmt i‘(@ot ii@gpﬁéﬂaﬂé@&'ﬁﬂrtjﬁe second stage,
reduction. The pelletization is a process in which
ador ta vesnteimeh tpohy ner suciarmetiodd uniformy wth a
m xer such as a Henschel mxer, a
The method for producing the propylene-based copolymer
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)
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

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

poFyﬁgri&§§# Q.and | ow nol ecul ar substances in

polymers are renoved or reduced by proper neans

the pr opeRE BRERE S0y BRS BhEr i gt B e ey ve
' n¥§ﬁi+c9lped Yan O%LES t’%QQ%&&Y Fﬁggl OC(E aacnénlvoa | %%ncg catalyst,

neutr | Zzers, ["Ubri can | agen ‘s
, t
COLEORLE, o> RORLALEL! oRHEULT, SF! 'zséorle“%:%u%l ngs?ngq
PRI S IR AR53L o PERPALIEE A prcoss o
adﬁwyeé mu%$h&§r£95§§gt rg;{ﬂ Sg@%%'c% wibhi D eactivating

eti zatlon e prop copol yner materi

@ﬁt @Lﬁ%egg wété%vgﬂlé Q%m%@glbgf géo%%nleq"qugl u1§rocess in

app%lcatlons af ter bei'ng ricated 1 nto shape

ProLYet $oRYmer " %ﬁ%oﬂ@&éﬁda§é'ctlgk@ﬁ Olﬁ?(.%fb'lﬁ' Oflolymerization

formng, 1njection molding, vacuumformng an

exPeasSt &N aial €h&Gnonbie R QPY | £8P EEh SARD Ibgzr@élea51ng the
material of the present invention is preferably

10 f aprésated imheO rbinb¥B1 by %ﬁﬁrftlﬁ'lgn f BL8L89s i&mich the
propyl ene-based copol yner material of he present

| N¥e¥dNusad e thalhd GAAd ziattionfid FEmBYeleolr #bBymers by
nmet hod or the tubular nethod. In a particularly

pr et e theafBAMNTBBlaid F1b6, iRldiaat &ﬁjd |p&‘é@s@ﬂe reduction.
unoriented filmby the cast nethod using a T die. 15

A Thé PetaBtakat Den likea PreRlsenen hsed £OP0EWBY and polymers
mat eri al

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 air flow, heating
and pressure reduction.

To the propylene-based copolymer material of the present

invention, various additives such as antioxidants,

neutrvalizers . lubricants, anti-blocking agents, UV absorbers,

25 antistatic agents, anticlouding agents, weathering agents,

12



of the present invention nay 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 propylene based copol ymer 20 material of the

| prf§§§% Mff%%@f]s i ﬁag‘!x.ggjc#lﬁl thpeg ge@sa I l %n X%fagents,
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erably use : face 1 ayer
\S;gp%fﬁ&d]g%(;gsj?dﬁdtn%ll @s ﬁ s{j] BFLQQ&&? ‘Pﬁ/e lue er]LUI% of such

OXé&l& P.{vet ﬁa%g{)lée%é)f]#@rn?eé' l L8 %F\&)g?m(ﬁg‘ he elletJtzatlon

propy ene- yner na Fesen

inventi gr r@b??egepﬂgégﬁ 'r:ceg%ﬁ TRl g0l fhe f4i!

13 the pres nvent T on nDre a conpos

f'lm gl_‘fb%jarpyb&o écﬁ”ﬂg 9 rIé)l!l %&H{%aryl%%s %ter being

propy ased copol ymer feria

' ”f&ﬂ‘éi@d%e‘ﬁ 43 id a%g) %8858{9'\'53? 4 SpPe Y 'xr?eg{%o%aéﬁgh as

5 copol yner rateria e presen

| ag fatd QU | Sorrd i, a195§x€{<5rfdm81¥ e egc@ﬁ Eskmr% and

the present invention es o ch a

C Ok 5k M Rglﬂiﬁgyl'ﬁ[@p%iggeggpgéy 8:5? EE a@rial of

the present invention inclu I axl a

POEYD AR Al b i1B: ot QY in8REHaRTy OF b%&tc%@ y£
filnms, 10eor|éntéggg% ly( eﬁha t%ré%hf%alatefa Iﬁ%b films by

al & AWRJOieb 0K pﬁi@bro%&}@.@n&%% b RE- Wi a1 of
produced by heat ?an1nat|on dry | am nation,

exthiélpreBeh8MinR@0ItABn &Hn bher dtiri@at TReL 1Y @.nk.l‘ﬁ§%y°fh@T die
filmcontaining the propyl ene-based copol yner
matetiad of tihe pieset hoamasdi om i s paefesabinty breferred
within the range from 10 to 500 nu, and nore
preafitesaibden twi ihis fdveicanga fitmad AnbeidRPe @it 1iidyTBhe cast
cont ai ning the

method using a T die.

ttrﬂéa present

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

present invention is also a preferred example of the film of

13
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propyl ene-based copol ynmer material of the present
invention may be subjected to surface treatnent, such
as corona discharge treatnent, flame treatnent,

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

fl{ﬂg;ﬁ#gg%ﬂt iAgehbe,propyl ene-based copol ymer

mat er i he présent invention include packagi ng

rbers: ufTherhofl, S Mo ATSHIN Ik 0T sambgnin o
' anf. tclaﬁrt%ﬁﬁ§§é ﬁ%dgggiﬁ?yve%t%(sree({ ?eggg%mde materl 1 of the

asur Sin nmparati ve

Bmeq& t%ﬁ%?n?fér%ﬂﬁ%d 91 gy?g ghagwlﬂ hod en[ellbased

The anoun coarse par er s par

ZO&IQ{Jﬁ}HGQOFnE'tQPlQI &k rt%% hgr an{:ﬁr Bgﬁ?e{?rﬁlnatlon is

u
t hrou a sleve with a mesh aper

rreasur egﬁré{%&%ﬂgﬁm %tg%g':? ltgga%hé ggr %g%ﬁ\l\f o YRR ton-
CabailloPanedl o Pl REATEIALLEHD nérrpoggﬂe[nélfggeh%&mymer

of propyl ene-based copol ynerlze

P ana- Basesle %@%@&h&@ﬁt%&ﬂpﬂl&%e( g%aﬁfally oriented

propyl ene-based copol ynmer material For produ
Prsiug RGP et @NEA NHRUS m%@fﬂe@télonorigﬁtecfoﬂ_{rfgﬁ Qt_les

each conponent was cal cul ated fromthe materi al

bad i dan pol§ (Behy 1B d Z&H 191k 1 7R @&qugctéhﬂmﬁm%n and
by mi xing a propyl ene-based copol ynerized conponent

( Papidl sucicoppbeite FA38E BHPBLYIRIdRA P RRAB N nihAkion,
; 1t was cal cul ated
dry lamination, extrusion lamination, or the like.

The thickness of a film containing the propylene-based
copolymer material of the present invention is preferably
within the range from 10 to 500 pym, and more preferably within
the range from 10 to 100 upm. 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,
by 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.

EXAMPLES
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Ki nOkumZy CO eLélgjatln]'ggS) [) resulting
unlts détivad T ﬁ&lene I'n proByFene bdsed

fromthe mxing ratio of the conmponents. [3] Content
of structural units derived fromethylene in 20
propyl ene- based copol yneri zed conponent (hereinafter,
et hyl ene content; in t by weight) The ethyl ene content
was cal cul ated in accordance with the met hod

di scl osglqkelpugllxl/'ég Hglah:llb%/ 'flargg rkde(s .)ég%r %‘?”‘9%‘%%) "eference

page 61 i'no unlya
25, [4 structural units er|v d fr
o pht ExetPLEE o e o MRS Rl 18 BROMEITs LR comparative

mgggrgg %shg hejrfeg[ﬁ?eacftr%an byt ene, aem LOcR6RY.

& "¢on Was ca

Egg mﬁnﬂé %h% nethod 9{ q{osed in "Kobunsh
(‘"ﬁ‘b HAdb oKy # JSCpage 618 (publ i shed by

% of s%ructurm

CORBLATEE AR L EAYA oS o 2

%fﬁen g % eﬂu (SJ%mtB?EP%S{iéP \/1\4e 1 }.g?f 8h n%l‘llx% stl(eereoagé ¥ surea

ene.

Cog}lgn{ﬁe Eﬁ\]oul'l@t(gf a%s\él ﬁgr_o‘ﬂltg%eé.ot(g?r godlé(y%ralculated based

Nbasurenent was orned

[Tn using an

?b?ﬁé%ﬁ“e?‘ﬁee oeter. [7] Density (in kg/nB) and

ow rate reinafter, MFR, in g / 10 m nutes)
10 Of (29 @JMn%”Sf e)ﬁ'é%asérﬁec&i%l%}n@h‘é@é SN E (1) or
according to K6760. The MFR
propylene-based copolymerized component (2) in

15

20

25

propylene-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 frém 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 1l-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
sample was nelted at 220C in a nitrogen atnosphere,

fo a i-d.cooling.to . 150C 25 ter holdin t
158 F e AR SRR e etorae Vil Ho8 - pucene
50 rate ,of 5C/ m After holding at 50C for 1
m‘%ﬁf“é‘?ﬁ%h? e"nf'pt)) rgteﬁggt\)mas increased at a rate of

5C m nUt'ﬁTe Ihgugglg% éoenr@eenrtatwléltréecgicttl{]aetec{r%)éni glécr:n?%ggrge with

in the fusion éen hernic curve was Tounde

Whghg n{(}l{mﬁrdis\@lio%@d% W30, 851 %aﬁ%%gﬁ:o@g} e‘%it}ﬂt dbook )

Wen there Were two of nore peaks,

5 1! 05816 1EMERAUEE AR kiZGtinils '8 NOLEG L Npbodf1e T

d
um ('n)” freasur e | ngmfjﬁlaat Oméasurl'ng

i d i d i b%d b wa .
38?%225@9%&?9{% Fég?uéea |ln|gt?rpl~;tn'ps giearlll}’ree (t?rr?%\t/:)eprﬂfpi’%?ne —
ARl il 4 nor eat
ggg?él)é}%%}{waé;&ggs Pgr%negb?%%%%%gﬁ%n %?) %%%nmn%;c( 10Fhmnerealtnafter’

te £d nyal $,08 y a sealing pressure
ofﬂﬁgggi%f/dg%tﬂtggéi'ngna hégt%k?@{$)ent tester produced

by Toyo 15gi 5£op&ér§@l&%h%gﬁt%s ki 2 Y08 S ®he fqlelé)wing

tenperatures were even integers. The resulting sea
10 Pordimmavas conditioned at 23C for 24 hours or nore,
followed by T-type peeling at a rate of 200 mm nmin

usi Pgopy tesidantdedt)er- {dde- p@ﬁjclllﬁgerfg r@&h@&ﬂ:)i—s (1-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
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 nmand a wdth of 15 mm.
The heat sealing tenperature which provided a sea
strength of 300 gf was determ ned. A tenperature

bet ween given tenperatures was determnned by

J at O n.a | 25 equation. 17 [10]
LE%?EE?égk:ng 5P5per%y |nlﬁgf/22 cn2) Two pieces of
fil ha a £ 1
pLegasggbsol¥ha?d%ﬁélz |ne:?O ﬁg%%P%g ( Ey%ﬁmPﬁEature was
f t h h the lgngitu
o HERPPAES U S8 AP Ui o o

nn hat he surface ad been in
f r
con act Wi teﬁ a ch o1t we ot oge er b VRg ounded to the

COQQoRé %%%%e%t W, %I:I vggs %5% ua[ss?hénn?m?:ﬁteln&ﬁ%f‘nt aaghgn there

In an area

I t t
nobbed NENTAME TN B
nn?gg fter the filnms were peeled at a rate of 200

mn using a tensile tester produced by Toyo Sei ki

Sei saku- ]f@?s%tedq:gat -Eggd'fon‘Eg.rHﬁl%gle%rr)o@egggrQ&% ':LHQ that

of the s Was neasure

( P&@QQ&@I&&Qn@QQuﬂEﬁ@%dd’&t £28 HndiibfsC A MiTea dBove was

a sol1d catalyst conponent containing
nagggsguql titani um and hal ogen whi ch was produced
according to Exanple 1 of JP-A 2004-67850, 1.5 liters

of [91hgxanesddililng Qembeu:atege @m @?gassed 37.5 mol
of triethylalum numand 3.7

%p: ghewd@m)ébndw@&h%sa Ifa_na &@rzes"@dﬁ@ﬂ-zﬂﬂ%ﬁrs 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
kgf/cm2 using a heat gradient tester produced by Toyo Seiki
Seisaku-sho Co., Ltd., where 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

ST S R Rl e
o R MR LR 5 LT 30 o
R AR TR L
T, %BaFg%ECPs/ A B e
%ﬁ%@k«.«ﬂggt. U LEghLo8 tengefat“feﬁﬁaﬁ%ee g5 nicr
Yileel0 9008 siion {hth'é,,ll agten wes 1.2 &%ga-sagg vere

& po yner Yms™ sh as prop

Co@&}(yl%.rdn%%dafwegtegg S(H'c)ursaﬁgd S ?ngliyozfegoo 1{1 an area

was fo have an |n I NSITC visc

of o 46 /930 Fur- E’ig{eﬁ‘ %h% /LJ%@S 1§fa/€n X i“c’?é ?Er atleast

propyl ene content

pOéd“meht%@ 1R46h %@Hb R RQ&Ethacﬁe&ﬂE%aE%EX”EE 23°C and

produced was transferred continuously to a secon
POA R id /Y1 & s508ACHREr i £RQUT thge@_@ltrrl @Lw@péell%a at a rate
cat al yst. |ng a 1-ns fluidi'zed bed reactor equi ppe

W 4 2o0S /8 R u@ﬁn%hzg SELONG RAGLRN pr@&@@éﬁe{ﬂe Toyo Seiki
pol ymeri zation in t 20 cat al yst-contal ni ng pol yner

t redsd ard-etof com tine f Thétféa%&h%%d\é@sf&ﬁrﬂﬂenﬁgglm |l the
suppl yi ng propylene et hyl ene, 1-butene and

films was measured.

[Example 1]

(Preparation and preactivation of solid catalyst)

To 15 gof asolid 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
éyclohexylethyl 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)

Polymerization was performed using two polymerization

18
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hydrogen so as to maintain a polymnerization
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 vol % and a hydrogen concentration in the
vapor . 19 phase vol] % At the outlet of the
sé%%ﬁHxPﬁhé?ﬁpecgeﬁoFQn%?rmﬁ%s obtained at a rate of

25, 9k o 100 ROLITEL o, LB LS il SEPRIVA T oo

tent of 9.5%h ht. The nelt
po’f%‘?cl%’?rn'g ¢ %@nﬁﬁm‘?ﬁ w%&z%”e 'a%wnpom?%”f e'sfna fartey 7
0. 2% S
"r%“ R’a’&e‘a%lo‘bg 8%?%\ %r VAR §ga Oan mmol/h

the result
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pr%’P @ff”e#?%%gsf%%?* e cBR(Bnee “PTREPR e%r@ Shiders/n of

ne- based

h
e SR CRR aay 9%23"503 e bf2tier BRmpE s, of ss°c
8%
Ly P%ﬁ&i@%&c FoRELPLian A StPag SR ALY worymer
£
Eﬁ%ducéﬁﬁﬁk Eﬂg{ Q?%%é?F?ﬁ?&%hgogqéyparts %a%?ﬁ polymer
2Q, 04 s%ﬁpﬂaﬁy!a@née ﬂ%@g&thﬁésé&%H@ ‘iz'g% i @H?con%lz%%qyt (1)

produced by Kel yo Po yl ene Co avi ng

defysd Lis Qafnag.@Qelﬁgligga J?é'%lad" MR Qf fé‘l@n@ltgn%emel’]&ﬂ &%vtrinsic
0.10 parts by wei ght of

viscosity of 1.7 dl1/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
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
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

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 (connercia

???F se 55@&?&]&8) Ai( %ﬂ% ut%aﬁpg tt‘?lebg ac(:)gor a polymer

etl C Zeo COI’TTTEF Cla narre

J %ﬁ%oﬁ{&ﬂ%’&&@tb&’rﬁg %%%I nggfﬂ r g‘ I,P:%l%eerp h%% ah intrinsic

avi ng an aver age

( dx%seéo@l\%gdoj?yl t’Pgilc/%u' Eu? ﬂ?y]{é%%) ggﬁ{%@%%eq 7%11)3[ weight,

mxture m Xe IfOf usi n

L ST &432?@5& i E?S’ { SRR R o o
TS EoRREY B R néf?% By goiealhRR 24 BY Wlanc oe
f 'é&l}]‘se ég{"?%les}_ Igg 1[§rc‘§'é ta' nQ "{ﬂg!ﬁ% Zxﬁozrte\greég (:I))fa%gggc% %%rtlcle

xtrusion at aresin
Qg T-die filmextruder (Filmextruder

vﬁ%o F600 produced by Tanabe Pl astics thhlnery 15
CO. ' L'Bgsed é}?\éhegr%uzlﬂ% gﬁb%da%o-(red' ‘Eﬂ.e gfé%neratlon

extrudate was cool on a ch roll |ch

copd 'a'lgr(yﬁ;l%rne\ﬂ@ﬁsghr&iﬂﬁtﬁr%rlzgaeé&%d@n@ Fﬁ N9 n2edd ggbond

40 Nm'in thi ckness. les 2 to Propyl ene- base

C R AR wHBRLA 'Qaké/l?a%ecﬁé‘i@i@'rﬁgla oi:D—Qhe pr ylene-based
propyl ene-based copol yneri zed conponent §

PreypdignRiasad CoRoHEI zemomentth&) %fbﬂrlene based

conposition given in Table 1 were produced
C hedi@i IRGhelrie earBiditonedft ( Py aBYd Ene4 6t hmll@@%hyieb@tc%ﬁeent,

and hydrogen in the first reactor
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 weight,
respectively.
(Production of £ilm)

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: 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]

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

ob ﬁgfﬁﬂk ddJ Wer e produced in the sane nanne S .
Exgnp e lf é[df%feérential Exanple] 5 (Preparaticé?é%ﬁfldant’
preact| yallon Q- Sely ¥y %112 9 - :
catalygt conpgﬁgﬁt%%gg%g?%?%gﬁﬁﬁﬁ%éé%%n1 a%???%?%h?angame

hakpggro My Hh vag Qﬁ%%yg%thC?QLQ%EQhE°ofﬁ?§%&ﬁ%t£%‘Heolite

JP-A 2004-67850, 1.5 Titers o exane

de . e 1e34aD : .
o A ST T s oo
di il i].e eapi e

L RDRAS| ohe R Bl anR o PR LI ¢ e

15 ' [ f lkQAHO .
ISEap Ay O K5, LU ORIl e v

Pr APYs&Re1PasRy aeRrA sy ).15:1:15? YSi g 18 el SPPER Mt EZEFoduced

bed reactor equipped with a stirrer, polynerization
Wagy NWARANRAG % .CONtd npla}aﬁl %@%&?@Qb@eﬁ%mh/ Bt 280°c using

triethylalumnum 11 nmo
cysl abexy! et hyh di setdpxysihang anebddi/ & Hd1 2ef, tplli%_duced by

preactivated solid catal yst component while supplying
20Tghapy | B1gs t R MERBinekydWene rad , hikagen aS&E@as M ight

mai ntain a polynerization tenperature of 80C, a
pokyh®&g) zation pressure of 1.8 MPa, an ethyl ene
concentration in the vapor phase of 1.3 vol% a
1- but enerreomeent £ ahy Qi lile tish@erapaib phasal ob d@1vdLorusion
and a hydrogen concentration in the vapor phase of 1.4
vohat 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 £ilm 40 um in thickness.
[Examples 2 to 4]

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

d 7%

R T Ao P
| 1 P

cong @ I\rlngcfa?r%ﬁgﬁ ezpacq‘[r’aggﬁte]gl an‘r)ng"X‘a I}gr S]I%I}% glsFiats

COBBFXER&&Z l%%n@gz_nee%%o%lggs 8 r% %he npéllmgne%%aa%ggxample 1.

copol yneri zé he©copos

glYﬁgféPenggfaé%ﬁx%l%Aproduced by changi ng the anmounts

prop ene 1- butene and hydrogen in the

§}:e{)§P§E £ taﬁil?ldﬁ) %egog dorﬁ eo tsoorllldln c%@&ezl%%tf Er i al

duc Ion o opylene ase copoly

i n Exanp] @Ré % %blfbecé’ %]}lﬁg o) oer{eln%l Cci' a?inntl%gnn?ggnes:l.um

not nore i MEIg Se part

| a‘:ﬂ@a&éur@sar@r"@a Bﬁg}?r é}h%sng?ogtqg dpa ctolrcéllga to Example

properties yner erra

fi e
[ Co ' !Lngf VYL ﬁ @56’?"’ g]l % lf‘@é@ oFe L I.QL?/ geﬁlydrated

nparat i ve Exanp propy ene- base copo
MeLRE | @dgLfYAI BhNY IﬁmogQ)ﬁJr %I'tﬁ f m a 88 mmol of
pr opy nbased

copolynerlzed component ene-

C089}:318%}&}ZféjctﬁqnpeQﬁQ£h&%}sifhﬂeherQonédc{édon THLY €N while
in Tabl e 1 was produced by changi ng the anmounts o

PrReY) eNE t 1R R¥hBBLat drOULENG AR aBYEF QM iinN thBerange £rom
first reactor and the second reactor in the

prodectbed), phehbeiPaONYS G- Pasesn 6PRYMWBliously feedlng
material in Exanple 1. The pol yner contained 0. It by

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, l-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 vol%.

At the outlet of the reactor, a polymer was obtained at a rate
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nore; it had good particle properties. A filmwas
produced in the sane manner as Exanple 1 except for
adding 1.5 parts by wei ght of an ethyl ene honopol yner,
0.10 5 parts by weight of pentaerythrityl

| BERK] 350 B heb S s SRR g 7o,
i gh f h -.b d ti gxi dant
PR P B e conten
: ), | RGAFOS168 d. 0, 25 i ght o
12 1, ORI s 47 BT DAkl s 12

pr ced, by M zusawa I.ndustrial Chem.cals, Ltd
RS S R et BBY ) Sy o % i e L0 of coarse

havi'ng
(dege%gé §§ Qy]FQe Coul ter nethod) to 98.5 parts by
vvepgﬁ 0 tte r&?ylagnemagjéom%% ol ymer materi al

pr by. th 15 . pol yneri.zation. [Exanple 5] As a
prgg§§§nﬁq jase X@%‘&%ﬁnér??%dgionponent (1) and a

propyl e%&%ﬁ%%egggggxngéigéfﬁr&gxoqlpaocneermalgzleaclz' gm?@agj%nsing a

by wei a polymer [ a propyléene cont én

oA et ilers Al A na
T A 8 O R BRI 3] SO b cson

Exaﬂplaﬁ ;n a'ﬁgbfg' Z Qéﬂespmfd é(g hlSy oéhélg'?in&atnrﬁ? eamv\%Jrné:s of

propyl ene- based copolyner of Referenti

Usgdopy ESRECEENE! dne 22 - Bt 0 AnRAJB-dPe el 0L @Qfrs? reactor
uni form bl end conposed of the two ™ 24

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
as 2mm or more; they had good particle properties. From the
polymer materials obtained, films were produced in the same
manner as Example 1.

[Comparati\.re Example 3]

A propylene-based copolymer material containing a
propylene-based copolymerized component (1) and a
propylene-based copolymerized component (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

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.)

havi ng a density of 960 kg/nB and an MR of 16 g/ 10
rri nut es, 0. 10 parts by weight of pentaerythrityl 5

T e L SR
tﬁ%‘?‘zl%e- BBerTeRy | Phonvl S phosom e (eommer c: a

phenyl ) phosphite (cormer ci al

gsg‘tehetl C zeoI i ?? %ﬁ%%g%’rg?agg%g%eaﬁen %‘?t ol iyl except
prng‘%‘aﬂlR ver age bar tlyw%eéhdg an e%myf%k%homopblymer, 0.10

aV|ng an ero

ned b he Cou LK thod) re added. .The
%Iﬁ"lrré;] was >{)yi(ed uni gr‘#‘y at 535V\?pm usi n%entaerythrltyl

E?%éé aﬁflsggpl%gnylmég%eff ed— ot }é@%\%;éél 1Bpx‘é)p10nate]
by Tanalbe qazlt%fm%\g %bﬁ‘?&%g‘?g%d%-ﬁ“géﬁ%iﬁ Ogggﬁﬁf of a

1 b prfi@Wbasedne resulting pellets were subjegted ..+
to rrelt extrusion at a resin tenperature of 24 ’

usi g @ A0gTme el r | m ,
V- 50- F%OO T odﬁgegué%’/iélﬂ %gble)ltgllgasspth H% Né?ﬁ?“ﬁ%??ial name:

CorrcAridhieshaviang @ . égopﬁgkﬁﬂg? wa ?ﬁ% OETE&ﬂ%ﬂétlc zeolite

extrudate was cool ed on a chi in which 40

COQddnidb A MmaNRS STIEoN 8¢ ego pkbaﬁsl@abyln@ﬂz@lsagaétrfddsr{hal
40 pmin thickness. [Conparative Exanple 4] QOperations

Verieenpiesd1er, "edal n KAeirsAER ERER8he AFa IR BiakOtEr of 4 um
except for using 12.5 parts by wei ght of a pol yner

hapddternin2d pyohd evalcentmstnaf) 8. 880 Hpareisgby , weihht of
et hyl ene content 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 d1/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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1.5% 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
copolynerized conmponent (1) and a propyl ene-based
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by use e sane catalys

[ Comaatine G B PR SR BRI ipncce

pope&mémmb%% CMmOANERA LIRS, 6OTRORENLS By walght of a

ynmer having a propyl ene con

B hgyhgﬂggg ne content of 4.6% by weight, g, tioxidant,
Ftlng poi nt 139C and an intrinsic viscosity o or

1. d me .
| G412, st B hAIPAETE CRAUSLEE o

mef REARIS 689110 SRIORERE &8 r0E B{?ewgﬁ.ﬁﬁ@ 9f LP€thetic zeolite
Exanpl es, the Conparative Exanples and the Reference
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1 Exanpl es Ref.
Chemicals, Ltd.) having an average particle diameter of 4 um

(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 VS40-28, 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
cooledon a chill roll in which 40°C cooling water was circulated,
thereby yielding a f£ilm 40 um 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 Copol ynerized conponent (1)

_ _BEopylene-based topolymerized domponent, (2). Tespeciively.

"""" Operations were performeéd in the same manner as Example
oo PETEEIODS WIS RS Etﬁy?ene content (wt) % P

2-5 %-xzeg)tg éor.g l:lsg;ng, as a propylene-based copolymerized

- ~component (1), a polymer having a propylene conji_:eréttof 75% by
-------------------------------------------- - But ene

cod et (W YD b9t Ené - SonkehtlBe72893 GbyP W 1igHRPOL MBI ting point

mat er 1 al
- -of 130°C and- an -intrinsic-viscosity of 2.71-d1 /g produced-by use

7.3 0
- - FGomparative- Exampie-6}t------------------------------

------- Operatiens -were perfontedtirotheosponeanné?)as Example
(M9% 94.8 92.7 95.3 95.0 92.7 100
- -5 - except- -for - using; - -as - a- -propylene-based- -cepolymerized

- -componentMéRD i ng puiymer( BpviBd d3Bofideh82cdBYedBDE 95.4%
Table 1 (Continued) Conparative Exanples
by weight, an ethylene content of 4.6% by weight, amelting point
of 139°C and an intrinsic viscosity of 1.6 dl/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 Exainple are summarized in Tables 1

and 2.

26



123456 Copolynerized conponent (1)

A mm o e e eeeeeeao s
N TFable 1------------------ B I I R R
SRR EThy[ eéne contgnt (%A 1.7 U. 94.;
0/1.50 1.0
o e e e e e e e e ek A 243 .4 L _5__|. Example
- T Copolymerized ctomponent {1y~~~ [~~~ -~ I M H e -t
1+-But efte-content (W00 #6025 3.6 o fr e
_| . Propylene content (wt%) _ __ _| 95.4.|.95.6 1 96.7 1 95.0195.4} _ -
- 1 - Ethylene -content- twtty------ F-9D--|-d1:4 0 0 1.0 -
1 bo 1A enpseatent (wt It ng par pt 155138, 154 154
180.7148 . Copolymeri.zed..compbnent . {2) |- -l
-} - Melting' point -(°C), ' -------- | 154 _|. 148 {_155_) .154_| 148 _|. .. -
- 1 copolymerizad componaat 127~~~ | -~ --| ~--1----|Propyleng
content--(W-%--88:-7- 89089 -89k 89| L 954 A-r--ovocemrrfrmee e
. | _ Propylene content (wt%) _ _ ___| 88.4190.6 190.2 87.4[89.1| 89.1
- 1 - EthyYene-contemt- fwt%$)--- --r-1~.8 |- 2:5--2-7-1-:.9--1.9-- 1.9
- - -= - [ _6 -——— P — Ve | - - | S - - - - ‘ ...............................
= hyﬂ—glp%ngocgg (Dntt ng%@ 2:2 1'99.80' %;[ 97'_I1 9lé.’?6 9.0 9.0
- 1 Copolymer material -.------- |1-Butene|content (W% 9.1
9/1 @nter?- & SnBollnt @QRALYER] sTREERLAl 4.7 | 5.0 | 7.3 0
] ‘content ot component (2) (wet) [ 94.8 [92.7)95.3 | 95 | gr00
cONprbenly foiht (MEPY 7.3 6.5 634 1235|718 5.2 | 134 132
-------------------- -------------------- Content of
conponenta®® Y iCmptdpuedd3. 5 93.9 87.5 92.7 95.0
s e Comparaﬂive Exampkres
Mal In H 1 o Yo ] 4 NN 40N - n= -'-IIV
N ting point (C 134 138 1+J.1J.JI 13 395 g7 Tabl
Copolymerized component (1)
Propylene content (wt%) 98.3 1 99.06 | 95.4 § 98.5 75 95.4
Ethylene content (wt%) 1.7 0.94 0 1.5 0 1.0
1-Butene content (wt%) ‘ 0 0 4.6 0 25 3.6
Meliting point (°C) 155 158 154 154 130 148
Copolymerized component (2)
Propylene content (wt%) 88.7 89.0 89.7 {1 89.1 | 89.1 | 95.4
Ethylene content (wt%) 2.2 1.9 0.9 1.9 1.9 4.6
1-Butene content (wt%) 9.1 9.1 9.4 9.0 9.0 0
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 ] 92.7195.0
Melting point (°C) 134 138 141 | 137 | 132 | 139
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10

Heat sealing Blocking tenperature (C) (kg/1l2 cnR)

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
Exanpl e %abl35 2 Conparati ve Exanple 5 131 0. 87

G
fi
S

bnpar ative Exanple 6 1404d:148ed1inyS shown thaf; fhe.g
I ms of Exanples 1 to 5 are excellent |in heat

sal ability and anti-|bl GERPHEEFOIEF v: | howevidid/ 11 ga")

5

Ekdnpmeof Conparativye Exanples 1 to 6 are poor oi.Bs

ei
b

fer - feat sealabi ity or antj -blockinmg property_or
X & : .
Seih w3 copolyner qgf Ref prnlpgr%tl al Exanpl e, whi’¢ >

C(

nfxaipis dnly a propyl ene-based copol ynerized 0.52

coppangnt, (2) wthouf containjy1g a propylene-based
copobyreri-zed—conpongnt—{(1)—hecludes—npnry—10-coarse
paF’t‘?‘?ﬂlés? 28 What i g clainmedd%: 1. A pethod f@r68
pr oshiragidhexfiapyl ene- basedizacopol ynmer materi al, 73
Ter el o, a propytene=—based—copotyner—nateriat—which
c 1§%‘P‘?a§8§wef o\ Pﬁet% 10% by V\*aél%ght of a 0-71
pr 6pydagntizagranpdepdliymeri zedL42 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 sealability 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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conmponent (1) defined bel ow and from 90 to 99% 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 10 the anpunts are based on
the total weight of the propyl ene- based copol ynerized
components (1) and (2), the propyl ene-based
Wééﬁoﬂ?n@ﬂ?i@édcéﬁponent (1) is a propyl ene-based
copol yneri zed conponent which conprises froma89 to
97% by wei ght of structural units derived from 15
propyl ene, fromO to 1.5% by wei ght of structural

uni ts. denri vedetfhodn etflyl eneraddcfngm Iheo 10%ppylene-based
wei ght of structural units derived from 1-butene and
cWBbghmBas matemBhlli, NghreeAth W thin the range from 145C
to 155C, where the anobunts are based on the wei ght of

COﬁpgngﬁi é%%engobAQijr %%%er§§gef9QPlXﬂﬁkﬂﬁegomprlses

compon is a propylené-based copol ynerized

mm n i ch _conpr from38 19
£5PMs éfurg gﬁ,ﬁ?lgér|6@df%r%FQ8% engﬁ%§%§gf¥§%gggperlzed
10@6by wei ght of stru ra t der i ved .
EORGTERE 40 e SH0m B it 8 coobErhe ypipne of
units derived from 1-butene, where the amounts_ are
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the propylene-based copolymerized component (1) is a
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 from 145°C to 155°C, where
the amounts are based on the weight of component (1),

the propylene-based copolymerized component (2) 1is 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 of
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10 content of ethylene contained in the nedi um
conposed mainly of liquid propylene used for the
production of the propyl ene-based copol yneri zed
conmponent (1) is 0% by weight. 30

structural units derived from 1l-butene, where the amounts
are based on the weight of component (2), and

the propylene-based copolymerized component (1) 1is
produced in a medium composed mainly of liquid propylene
and then, without deactivation of the catalyst, the
propylene-based copolymerized component (2) is produced in

a medium composed mainly of gaseous propylene.

2. The method according to c¢laim 1, wherein the
content of ethylene contained in the medium composed mainly

of 1liquid propylene wused for the production of the

o\

propylene-based copolymerized component (1) is 0 by

weight.
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