;M3eBB@6Tx B ' SPECI FI CATI ON PROPYLENE- BASED RESI N COVPCSI TI ON AND FI LM
MDE CF THE SAME BACKGROUND OF THE I NVENTION 1. FIELD OF THE | NVENTI ON The
present invention relates to a propyl ene-based resin conposition and to a
filmusing the same. The filmof the pyesent invention has W
tharacteris \ﬂmanspar ency and gl oss, equal to thos W /7]/”% Wl/w
conventl ona[““\mm“ L“W ne filns and is superior in |owtenperatu t
seal ability "an pid.bl ocking property. 2. DESCRI PTION OF THE REIP_W’I"ED ART
P‘ol ypr opyl ene has ‘been used widely in fields of filnms and sheets due to its
"excel | ent transparency, heat resiggicaneedidy ood sanitation. In recent
years, a fabrication speed of bags has been increased and a material with
good | owtenperature heat sealability is awaited in the field of packagi ng
of foods and the like. As a technique for achieving a good | owtenperature

heat sealability, JarepyPanertaNEp 288323 CovMimsiasew txg a pol ypropyl ene
random copol yner which results from copol yneri zati on of propyl ene and an

a-olefin or of propylene, efhyMemapEndramHE ¢zefm n performed in substantial
absence of solvent by use of a Ziegler-Natta catal yst and which has
specific ranges of propylene content, ethylene content, 2 a-olefin
content and 20C xyl ene-soluble fraction content and al so has an increased
conmononmer content, and aBACKGROEN® OF CHE IOYERNDTON are superior in

| owt enperature heat sealability. However, when the seal tenperature is

| ower ed by FHEERaQFn§HENENYENGAGNer content, problenms will arise; for
exanple, if the comonomer content is increased to exceed a certain anmpunt,
rigidity will ThewresenthényapGarnoreiates itons RIWRY e TP2SSDINRSIN Wi | |
increase, resulting in deteriqgration of food sanitation. In JP, 60-166455, A
and JapatPTRREhEING. 2B876219, fal8cE48d £8%aSBBEypropyl ene |aminate film

h f I d f I I I f hi gh

h ol ofi n cont e LimePor 0% Ml & I%w@ OEI‘ﬁv%% 28§ stie téeﬁﬁ%eregghave
a drawba k of _being, deteriorated in ler ) % fesat seaIa bi I i Lt%] corona

treat rrencf %CB?EI%F%BFén%t?C FREPRRT LS %}ﬁf?n i Ent° T oWt ?g &3t seal

t enperat i e & c :Bspjaéhgae c nc mer
cont ent C#I I cause sc%q-?%'ﬁ Eies\sﬁ% 1°n tf?'q orfgn !rzllg £ p‘ﬁ] '1?1,
further yJprovenepishas Q@gtaﬂ@higgillty and antiblocklng property.

2. DESCRIPTION OF THE RELATED ART

Polypropylene has been used widely in fields of films and
sheets due to its excellent transparency, heat resistance and
food sanitation. In recent years, a fabrication speed of bags
has been increased and amaterial with good low-temperature heat
sealability is awaited in the field of packaging of foods and
the like.

As a technique for achieving a good low-temperature heat
sealability, Japan Patent No. 2882237 discloses that a
polypropylene random copolymer which results from
copolymerization of propylene and an a-olefin or of propylene,
ethylene and an a-olefin performed in substantial absence of
solvent by use of a Ziegler-Natta catalyst and which has

specific ranges of propylene content, ethylene content,



SUMVARY OF THE | NVENTI ON The object of the present invention is to provide
«a pol ypropyl ene film having optical characteristics, e.g. transparency and
gl oss, equal to those of conventional polypropylene filnms and being
superior in lowtenperature heat sealapility and antiblocking property. In
a first aspect of the present invention, provided is a propyl ene-based
resin conposition conprising: 3,. from40 to 99% by wei ght of a

propyl ene-based copol yner (X) consisting of from1l to 30% by weight of
conponent (A) that is a copolyneric conponent which is made up of propyl ene
“and an agobeEENMnhayhfiend £id Pore ga1baB-aboiblandrybt ebnsadnséh€and

Requi renment 1 defined bel ow or a copol yneric conponent which is made up of
propyl englsémas ehei horbayeddhdom®t &diidiny) ahdn®d fildh fkbgl epehnd which
satisfies Requirenment 1 and Requirenent 2 defined below and from70 to 99%
by wei ghtopdlgmepoaesat siBpribat ins lawetpapprartiueec traanaria labidlitdys nmade up
of propylene and an a-olefin having 4 or nore carbon atons and which

sati sfi eSoRevyer y evtent tBededa hedmpelranwore asclopad ek biyci conpasieng tia ch i s
made up of propylene, an a-olefin having 4 or nore carbon atons and

et hyl enecemdnommeéchcsatesti esrRedemsementl 3raseé Réqui ecamptles def itied bel ow,
wherein the copolyner (X) satisfies Requirenment 5 defined below, and from1
to 6096b?om@m@mﬁroﬂoatEﬂﬁpyﬁeﬁémﬁﬁﬁe%ﬂtdbbl?ﬁ@?e@Y? gedéadp &mopGpyl ene
and an a-olefin and/or_ethyl ene, the copoly havi ng a content of
propyl enel@iditvnyBElt §0993 BY EE?QHFOHHB 8f05§ﬁpﬁé@néoﬁ3éﬁﬂn6fl@tﬁylene
and the a-olefin Qf from3 to 14% by provi ded that each of the

per cent a¥REVORT t Hé Landifrease hJéeﬁ‘d;erﬂ tln( A THHE AFRE KhpBhReFCOEB) i s
based on_the anpunt of the copolynmer (X) and the sum of the percentages of
the anouTAHR 1%e" conponents (A) and (B) is 100% by wei ght, each of the

Pased on t he cnbiiad SUaRe 18P e napel Shel o (o0t Hhd 1) | S9AGIEse cont ent
of PT OPYAERE h g s CoRELYIBECLY) 980 LhengombERRH QLA 100z sadeet Yl ene

and the a- Inin the co are respective sed on

conbi nedléyr@f'ﬂ{acféfoPréJB)éh?{B%op?tﬂéYl'eeB@ emymébeo@a%@{-y hilgh kbg1eepal yrer
(Y): RequiTenment 1: The conten efln having 4 or rore carbon atons

in the cesmposten! iHpwtied esaminarkel s DM Mbitalese v hamchStavheigRegui renent
2: The content of ethylene in the conponent is not nore than 5 nol %
have a drawback of being deteriorated in view of its heat
sealability by corona treatment and are problematic in that a
sufficient lowering of heat seal temperature can not be achieved
because toc much increase of comonomer content will cause
stickiness during a film forming step. Therefore, further
improvement has bee awaited.
SUMMARY CF THE INVENTION
The object of the present invention is to provide a
polypropylene film having optical characteristics, e.qg.
transparency and gloss, equal tc those of conventional
polypropylene £ilms and being superior in low-temperature heat
sealability and antiblocking property.

In a first aspect of the present invention, provided is

a propylene-based resin composition comprising:



Requi renent 3: The content of the a-olefin having 4 or nore carbon atons in
<he conponent is from15 nol% a to 30 nol % o . Requirenent 4: .The content
of ethylene in the conponent is not nore than 5 nol % Requirenent 5: In
measurenment of a DSC curve of the mategial, the ampunt of heat absorption
W thin the tenperature range of fromT - 10 (C) to T + 10 (C) accounts for
-from 15 to 36%the anmount of heat absorption within the tenperature range
of from53C to 170C, wherein T denotes a tenperature (C) at which a maxi num
gndot herm c peak appears. In a second aspect, the present invention
“provides a promdrener hasedsr By e CONPOSE td @ oly lidhe -dalssld aspettymewherein
the copolynmer (X) is a copolyner such that the conponent (A) is polynerized
in a firgl) geepiadiefcorparenio §8% bs wedlghebifzeshponense@indhatep or in
the second and | ater steps perfornmed in the presence of the conponent (A)
whi ch hass beerodadrymest i ddwegpdnarst watieth ian medehiupd odspeobylehe pndsent

i nvention provides a propyl ene-based resin conposition of the second
aspect, aher-elefirb hahveirepdobynmeoré Xjarisom aopod el wakitchi sedibyiper f or m ng
the pol ynerization for form ng the conponent (A) in the absence of an inert
sol vent Rewdesnientn h@afiangdlbataw Lat irosobod vierkicngompeneopshéah (B) in
a gas phase. In a fourth aspect, the present invention provides a

propyl erfes Beads] ure it PEeRYISNS 0@ P Lowiledd N RavHad idr o mepeccar®ABrein t he
copolynmer (X) is a copal yner obtained by pol yrerizing propylene and an

a- ol ef i ¥R n§nd St TafbBEn WalGhs 3t ot yBer REARG LPEPYH ehe2ndn

a-ol efin, having 4 or re, carbon atons apd ethylene_ [n the presence of a
Sl 1 0 RSy AERS o aHtE Lot v iy S oRndd nipogeh bY wBLERENSE
conponents. In the fifth _aspect, the present inventiaon, provides a film

havi ng é:qw&e%g@)oft’P’?ﬁelgr%ﬁﬁpgﬁgﬁ‘ﬁgggdc?lg?f’ﬂeggn%olbjs??iJDsn”ﬁSFi&vFEed in
the 11 sie 95Beck o RESCR! BTION (b RREEERRED [ENBODL MENTS The ey gpe- based
resin conpositron of e present T nventioh conprises: a propylene-based
COPOl Y M) CONYIFAId RS 3 ol rlalb e 8,20 EOROLYTBL e £ OEPONENL
which is made up of propylene and an a-ol efin having 4 or re carbon atons
and whi bnifdrierfd e iRaui d endad Jp NBnth e did era®rafo LOPOh YREGL &g
conponent which is made up of propylene, an a-olefin having 4 or nore
carbon at o8 andect bytieor abmshi shdsaltinsfliet® Rendi weteht daansfRegui renent
2 mentioned | ater and conponent (B) that is a copolyneric conponent which

i s made Rgmuifremenyiy | 2nendnBegniaenkefi A kisfiimgd berl awyr evloardaon ghens and

whi ch satisfies
copolymer (X) satisfies Requirement 5 defined below, and

from 1 to 60% by weight of a propylene-based copolymer
(Y) made up of propylene and an a-olefin and/or ethylene, the
copolymer (Y) having a content of propylene of from 86 to 97%
by weight and a combined content of ethylene and the a-olefin
of from 3 to 14% by weight, provided that each of the percentages
of the amounts of the component (A) and the component (B) is
based on the amount of the copolymer (X) and the sum of the
percentages of the amounts of the components (A) and (B) is 100%
by weight, each of the percentages of the amounts of the
copolymer (X) and the copolymer (Y) is based on the combined
amount of the copolymers (X) and (Y), and the content of

propylene in the copolymer (Y) and the combined content of



6 Requirenment 3 nentioned |ater or a copolyneric conponent which is nmade up
of propylene, an a-olefin having 4 or nore carbon atons and et hyl ene and
whi ch satisfies Requirenment 3 and Requirenment 4 nentioned |ater, wherein
the copolynmer (X) satisfies Requireneny 5 nmentioned |ater, and a
propyl ene- based copol ymer (Y) made up of propylene and an a-ol efin and/or
-ethyl ene. (i) Copolyner (X) (i-A) Conponent (A) Conponent (A) is a

copol ynmeri ¢ conponent made up of propylene and an a-olefin having 4 or nore
carbon atons or a copol yneric conponent nmade up of propylene, an a-olefin

"havi ng 4ty T@4 & 61 €A @t O1SE and net iyl vad: prefarabkypestaveapol yneric
conponent nade up of propylene and an a-ol efin having 4 or nore carbon

atons. Tesadndenthefcohieinedl ehoonbayEngrépoleniel eceafhencabods tha
conponent (A) is not less than 1 nol % but | ess than 15 nol % (Requirenment 1
) , prefefabdfind hmwl tBeocopolemand(ess than 12 nol % and nore preferably
froml nol %to 10 nol % . Wen a copol yneric conponent having a content of
a- ol ef i n havi ngequoremene Lar ldre abolendfof esliefam banih% 4 oxcootrai ned in
pl ace of conponent (A), the lowtenperature heat sealability will becone
poor. THRram &omst iat hiikepemponenbpiohamt LASsi thap 1 omdl imbluds LRequi r enent
2) , and preferably up to 3 nol % . Wen the anount of ethyl ene contained
in compdi@it {P)mekteeds 5 mol % a fil mmade of the resin conposition may
get whitened or may cone to have less rigidity with tine. 7 (i-B
Conponent (B) RRApLARENEE): | $he copbEYFes étgﬁﬂrﬁaﬁeh"t‘ thgdecnpoBENpr opyl ene
and an a-olefin haviqg 4 or e carbon atons or a copol yneric conponent
made up *oF YofAEHE Tam g-%ﬁ%i n having 4 or nore carbon atoms and

oty ene, A SLELELARLY: L5, A55QPRLATRELCoEoTROTEIN, S .l 9! one
more carbon atoms in the component is from 15 mol% to 30 mols.

Requirement 4: .The content of ethylene in the component
is not more than 5 mol%.

Requirement 5: In measurement of a DSC curve of the
material, the amount of heat absorption within the temperature
range of from T - 10 (°C) to T + 10 (°C) accounts for from 15
to 36% the amount of heat absorption within the temperature
range of from 53°C to 170°C, wherein T denotes a temperature
(°C) at which a maximum endothermic peak appears.

In a second aspect, the present invention provides a
propylene-based resin composition of the first aspect, wherein
the copolymer (X) is a copolymer such that the component (A)
is polymerized in a first step and the component (B) is
polymerized in a second step or in the second and later steps
performed in the presence of the component (A) which has been
formed in the first step.

In a third aspect, the present invention provides a

propylene-based resin composition of the second aspect, wherein



The content of the a-olefin having 4 or nore carbon atons in conponent (B)
ts from15 nol%to 30 nol % (Requirenent 3), and preferably from 15 nold to
25 nol d. When a copol yneric conponent having a content of a-olefin having 4
or nore carbon atons of nore than 30 | % is contained in place of
conponent (B) , a filmnmade of the resin conposition may have a | ow
‘rigidity. The content of ethylene in conponent (B) is up to 5 nol %o
(Requirenment 4 ) , and preferably up to 3 nold . Wen the anmount of

_athyl ene contained in conponent (B) exceeds 5 nold, a filmmnmade of the
resin CHpWStdpOIVviBY @ef Wi heasgoQymERy oBEHEENEE BIV@er&sSming @hky W th
time. Exanples of the a-olefin having 4 or nore carbon atons used in
conponergel ¥y r il {8 Jorclfudenihgouhensompom@t hylx)l1ipr openshsehdentene,
2-met hyl - 1- but ene, 3-nethyl -1-butene, 1-hexene, 2-ethyl-1-butene,

2, 3- di netrhyithettbsaid enent 2ametded £ck-rpierg ¢he, pSiyeéhykatipenendorming

4-met hyl - 1- pent ene, 3, 3-di nethyl -1-butene, 1-heptene, nethyl-1-hexene,

di et hylthe panmresntet By) - i pangasephésenet hyl - 1- but ene,

nmet hyl et hyl - 1- but ene, 1-octene, nethyl-1-pentene, 8 et hyl - 1- hexene,

di met hyl - 1- heXénes powpyh - aspegtendhemmtndastthylnvehepornprovides a
trimethyl-1-pentene, propyl-1-pentene, diethyl-1-butene, 1-nonene,

1- decen@® RN das ey sigoeetroel t pPrpsprades: bn theuterst asppeat ene,

1- hexene and 1-octene. More preferred are 1-butene and 1-hexene in view of
copol yneéfieZ&diTon theop &R L Btoni®dal 16 f Aci ERBYLYEEE. pRiApnes oby

conponent A) .and (B) incglude propyl ene-1-butene copol yners,

propyl e %ﬁ%@fé‘%@ﬁﬂw ,aBFio%%"e‘rfg-eequﬂ/&léWéﬁﬁ- REALIERRFHARr s and
propyl ene-et hyl ene- 1- hexene copal rs. Preferred. are propyl ene-1-butene ,
opol y e oD YT A 1 e RE BT ABBaY y R b O AR RINRIEY b RoTierS
constituti C e ( e.; di r t t hose of
conponelrﬁa]%%n. ggggn%o%éﬁté%ﬁﬁéﬁg %:gn%%%epﬁ{gs(éé{gné}? ﬁeggﬁgﬁing%?%yy onded

t 0get el oot AR thONARMa A 4,88 Naf{ Velyy ax it XUWE £o6OFPri§i n

chem calcloypbonded and tahlosle&fhot chem’%al 'y bon e%l&rray a sogi)ée&g?/gﬂ abl e.
The copeloy®he¥s.must satisfy the follow ng requirenent (Requirenment 5).
Requi renent 5: In neasurenent of a DSC curve of the material, the anmount of
heat absorpti an thd Hifthhespespse rafeup Lo s@mMge ndlenfdion groviQe§@ fiom T + 10
(© accounts for from1l5 to 36% the amount of heat absorption within the
t enper ahavengargéagkrf mene53 £t ohé 70opywhenetrbaedenes ks e@ompodpet bdnure (C)
at whi ch a maxi mum endot herm ¢ peak appears. A sanple used in the

measur epgovidieda ibSCheuriiersts ajmadtfically a 0. 5 nmthick sheet obtained

by hot - press nDIding 9
ESCRIPTION OF PREFERRED EMBODIMENTS

The propylene-based resin composition of the present
invention comprises:

a propylene-based copolymer (X) consisting of component
(A) that is a copolymeric component which is made up of propylene
and an a-olefin having 4 or more carbon atoms and which satisfies
Requirement 1 mentioned later or a copolymeric component which
is made up of propylene, an a-olefin having 4 or more carbon
atoms and ethylene and which satisfies Requirement 1 and
Requirement 2 mentioned later and component (B) that is a
copolymeric component which is made up of propylene and an

a~olefin having 4 or more carbon atoms and which satisfies



of a material for test (specifically, preheating the material at 230C for 5
m nutes, followed by increasing pressure to 50 kgf/cnZG over 3 m nutes,
foll owed by maintaining the pressure for 2 mnutes, followed by cooling at
30C at 30 kgf/cnRG for 5 mnutes). In ghe present invention, the
measurenent of a DSC curve is carried out under the follow ng conditions .
A DSC curve is obtained in such a manner that using a differential scanning
cal orimeter (manufactured by Perkin-El nmer, Inc., Mdel DSC 7), about 10 ny
af a specimen sanpled fromthe above-nentioned sheet is heated at 220C for
S m nut ege§adLEMandi 3 h@%@ﬁo@%@i@’@ék%rfaobb?w@?mb)fiéo@érﬁﬁ&lé@t lhlCrat a

t enperature decrease speed of 300C/ m nute, followed by holding at 150C for
one m nuie, mi@é | eyesit yrawpldmyg, tan WO f in eIt gefeasebspeed of
5C mnute, followed by holding at 50C for one mnute, and foll owed by
heati ng dtoms 56Gd =tIBPleré¢ antlenjierat usetinfieasRespaectknantSCa mandt e.
Calculated is the area of a region surrounded by the DSC curve and a

strai ghtRéquerébease! dnejenbi aneed largroi nvhgraipoitite atom3Tmaad dXpoi nt  at
170C, which area is called a first area. On the other hand, calculated is
t he areasafisfiegyi deqeirenented bgnthenbdsébiae, anddt he DSC curve within
the tenperature range of fromT - 10 (O to T + 10 (C , wherein T denotes
a tenperat ur e § Gropty lemiechag aragProdyBsdof hemede prakt appudtlsnavaineh ar ea
is called a second area. The ratio of the second area to the first area is
defi ned 3% % ¢befHn AN NRTr afBViLeBE - nai n heat absorption to the anount of
total heat absorption in the 10 neasurenent of the DSC curve. In the
copol ymert ( Y§°PO1 R Y h{&) obt ai ned ratio of the amount of main heat

absor ptiﬁjg_ré)o he ampunt 5‘8{ total heat absorption is from15 to 36%

(Requi re %OTP%?%I?% y from18 to 35% nore preferably from20 to

34% d still Ty f bl,y f % . g is_t t,
t heq d?gt risblut icon o%%%t: ﬁ%fit f'}r%g aggﬁéngglo#ﬂ?ﬁéc/cggogghgﬁtz %E{Cgeelcg%eggng; (ragw
i b ¢ . . ' it .
R s S e

efficie QI yretet £ IQhRon@A tOha 88NANR 1t pB8HYEBL! a5t L-2NeFi?f hhbenkiIm On
t he otherEra@)hand, i f thgi%?éltio ig to%psnalibl,b he grystallizatli on ra?g at the

tine of 4iém heremtdarbdrecepefssand et dndpyadet @rieFeatad liyhei ®pgrati on
efficiency of filmformation. The contents of conponents (A) and (B) in the
copol ymerogN)ymee =i d ravmgoten S0k by wei gift pofopgdrppenead (&) andléfom 70 to
99% by wei ght of conponent (B) , preferably from5 to 30% by wei ght of
conponemavifg ahdf mowe/ Cab@5% hymswei ght of conponent (B) , and nore
preferably from5 to 20 % by wei ght of conponent (A) and from 80 to 95% by
wei ght of conPdfeAPNEBRt Ohihg dealehan RACHNDH PR CaFbagedtenst he
anount s ,of conponent és_\i\) and caqnmponent ( i s_bhased on the amount_of the
u

B
Copol Y CRPBRRG A 4Rk 610 B TS ToRo L iamar s CAPTand TBISI s 100%
b i ght. W th t ent. of t (A _is | th 1%.b i ght
(hat SRR e o ARG LB bRt amre sodamr nbnancy’ HoLft fous
ticki i f i f i t Ltion.
when t e RoRpaR Bhr FEEa Ry T N AL s AU e ciRef AR e
cont ent. I LHMANGAY 1 68) 2| &% 4020 7 A% 0K 48] Ghb)ng £ Jd KBLERUL 90, t he

conposition may have an i1nsufficient | owtenperature heat sealability.
atoms of less than 1 mol% is contained in place of component

(A), the low-temperature heat sealability will become poor.

The content of ethylene in component (A) is up to 5 mol$%
(Reguirement 2), and preferably up to 3 mol%. When the amount
of ethylene contained in component (A) exceeds 5 mol%, a film
made of the resin composition may get whitened or may come to

have less rigidity with time.



The copol yner (X) can be obtained, for exanple, by polynerizing conponent
(A , which is a copolyner of propylene, an a-olefin having 4 or nore
carbon atons and optionally ethylene, in a first step and subsequently

pol ynerizing conponent (B), which alsg is a copolymer of propylene, an
a-olefin having 4 or nore carbon atons and optionally ethylene, in a second
step or in the second and later steps carried out in the presence of
conmponent (A) which has been forned in the first step. The production of

t he copolyner (X) can be carried out using a known pol ynmerization catalyst.
Exanples(fﬁsyr@bﬁgéﬁéﬂgt(gpclude Ziegler-Natta type catal ysts and

net al | ocene type catal ysts. Preferred are catal ysts containing Ti, My and
hal ogen as ess@itdsdesOMEnentss.a Febp8XghBkec HorMdbriasednsasalystey
conprising a solid catal yst conponent obtai ned by conpoundi ng a nmagnesi um
conpounch Mgl éné i 418dhi AN CPOENE, h BNTh € af ad Wy S0 15/ Sd Lot YN Sidig asuch a
solid catalyst conponent, an organoal um num conpound and a third conponent,
€. g. an eImsl yrdre do radnpun eonpadedup arfe preptilened. abpeedI4 £igrarphes are
catal yst systens disclosed, for exanple, in JP, 61-218606, A, JP,

61- 287904, Ar amdbr&P, caxr2d602TpAs Ered osgapbahem ama qorgferabiy bhet a
particul arly 12 restricted. Preferred are triethylal um num
triisobutodlymd s eompstent wider gt i g xep nlenandndi enhy-allediinum

chl oride, and tetraethyl di al unoxane. The el ectron-donati ng conpound i s not
parti cull@ving ety crere Frepenragomge cycl ohexyl et hyl di met hoxysi | ane,
tert-butyl -n-propyl di met hoxysil ane, tert-butyl ethyl di met hoxysil ane, and

di cycl opent yl dinfeERB%$SItl @heheag-glgdiynee v #agi R IMBPRB 2R PABME ar e,
for exanple, solvent Polynerization whi ch uses an_inert solvent typified by
hydr ocarfo¥ S‘Budh & Fexan&C e pand, m@ét%ar{'g,eqéllé&&ﬁ‘@,ntcﬁgk ohexane,

Uee % | ¢S et Bk ot oHt LEan GHS BGse BOFgar FRRPTSRoRARCh i
hase pERIIRTIE: FAY e P RETAS A B0 et BFIepdet 0F SRimeheOffece O

pol ymer 23k 088 ffbe Rahnad RAHLN MR OIndd 18 BOALE WOUSIBHEL | N the
above pol ynerization nethods, the polynerization used in the first step and

the pol yiari 2akiHnaged o fhd Be sIBGUHLSS £P1 OF maly KA%e SeCaNd ghditat er steps
may be the sane or different . In view of polynerization activity and ease

of post treat mpRt cohteht BEEdERyEEhs hal dhpdidnt (BhepsPep & SiseRoil s Whi ch
pol ymeri zation is carried out in the absence of an inert solvent and the

second SiReRnAIrdrEntsdggndnangiré fé eabsyepns the3anslep Gfhed &pe BRowhtch

polymeri zation is carried out in a gas phase. The polynerization in the

first stdpeahdlehe pohymeniezatnooomponed (B) exceeds 5 mol%, a film
made of the resin composition may get whitened or may come to
have less rigidity with time.

Examples of the a-olefin having 4 or more carbon atoms
used in components (A) and (B) include l-butene,
2-methyl-l-propene, l-pentene, 2-methyl-l-butene,
3-methyl-l-butene, l-hexene, 2-ethyl-l-butene,
2,3-dimethyl-1-butene, 2-methyl-l-pentene,
3-methyl-l-pentene, 4-methyl-l-pentene,
3,3-dimethyl-1l-butens, l-heptene, methyl-l-hexene,
dimethyl-l-pentene, ethyl-l-pentene, trimethyl-l-butene,

methylethyl-l-butene, l-octene, methyl-l-pentene,



the second step or in the second and | ater steps may be carried out in the
sane pol ynerization vessel (reactor) or different polynerization vessels
(reactors). The production nethod may be, for exanple, solvent-solvent

pol ymeri zation, bul k-bul k polynerizatign, gas phase-gas phase

pol ynmeri zation, solvent-gas phase pol ynerization, bul k-gas phase-gas phase
-pol yneri zati on, sol vent-gas phase-gas phase pol yneri zation, and bul k- gas
phase- gas phase pol ynerization. Preferred are bul k-gas phase

pol ymeri zati on, gas phase-gas phase pol ynerizati on and bul k- gas phase- gas
‘phase podymel+rzathéeene Theipetypkrilzatkenet eppepgliuiehepednien the first step
is not particularly limted, but usually is from20 to 150C, and in view of
pr oduct imnetlyy beth gbnl + bépabnej thr iofe thel corjemtenof pcopparérpentAneand (B),
preferably from 35 to 95C. The polynerization tenperature used in the
second siipthyl+h-bheesecohdnandnéat érdsteps, nayubdeegnal and or different
fromthat used in the first step. It is usually from20 to 150C, and

pr ef er ablyddeete3s. t FrESEried tare dbvwdanent iloventenedudt-hexemst Aods, post
treatnments, e.g. inactivation of a catalyst, renoval of a solvent, renoval
of nonorerectensi ndlontd Pgedrdirad ahe P WiRtoRad y-Bexeafriedian ofExanpl es
of the copolyner (X) include (propylene-lTbutene%:(propyIene-l-butene)
copolym&@ﬁoﬁgﬂ?ﬁ$@%ﬁ%ﬁﬁ-%ﬁ@%ﬁé}y(p?%%??@h%Q%tﬁ§ eReea<Yut 8RE)Y copol ymers,

14 | - et hyl -1- but - | - 1- but | ,
(prgg;ﬁg%e?gfﬁgi ﬁB.rLls-ebut e?gﬁ%ﬁ%%§$§ﬁ%-gﬂ Ienép%?gtﬁéggf %ggéﬁgﬁers, and
(0001 S0 el (LOPY 0 08 AT o, L5190,

| ene- 1 . -1 | f e ahl
b oyl S O e o T ae) CORSPAFEE w1 b +egar difo two:

pairs Ofpz%ﬁ"étrlb%@éiﬁfeﬁ@cﬁ-ﬁé’?@ﬁé/”EEobbiér{%@r%bOVe1 sherd o dr pakr and

the latter "palir 1 ndl cate conmponent .(A) and conponent (B), respectively.

The mel toAdoy drid-e1 {MNRnOf t BepeoppkyBer (20d MeagHbgdldhe280keksnBot
particularly restricted, but, in view of flowability or filmformability,

i's pref efordyrigrym OThet 15850962 Gndfidhne f® @ rtdftertallgy cbmpanénto (29 g/ 10
mn. To control flowability, the MFR nmay be changed by an appropriate
met hod, mewyg beaddififiearerof forogamirc ther srimge asdohbrg oél tokpeadnng(B{ii)
Copol ynmer (Y) The copolymer (Y) used in the present invention is a

copol ynmEompedenip 6R) pracysy| evrepamentin (8)olrefy nbRavdhepigadrl ynobendadbon
atons and/or ethylene. The content of propylene in the copolymer (Y) is
f r om 86 to@eF B sindioghPonsiest-er AbEGTRAEAVE8YY 02 IRYEBYL Qe SR T L 8HEI nor e

preferably from88 to 96. 5% by wei ght. \Wen the caqpol r (vY) is a

P ool y AR 58 L bY TS A BT P SnoF SR s R4 e Aves £85 bon
at ons, bhe proqprtion of the a-olefin is a value obtained by subtracting
the aboP&- AERCIIGITEF propyl ene content from 100% by wei ght. Wen

The copolymer (X) must satisfy the following requirement
(Requirement 5).

Requirement 5: In measurement of a DSC curve of the
material, the amount of heat absorption within the temperature
range of from T - 10 (°C) to T + 10 (°C) accounts for from 15
to 36% the amount of heat absorption within the temperature
range of from 53 to 170°C, wherein T denotes a temperature (°C)
at which a maximum endothermic peak appears.

A sample used in the measurement of a DSC curve is

specifically a 0.5 mm thick sheet obtained by hot-press molding



15 the copolyner (Y) is a copolynmer made up of propyl ene and ethyl ene, the
proportion of ethylene is a value obtained by subtracting the

above-nmenti oned propyl ene content from 100% by wei ght. Wen t he copol yner
(Y) is a copolyner nade up of propyleng, an a-olefin having 4 or nore
carbon atons and ethyl ene, the conbined proportion of the a-olefin and
~ethylene is a value obtai ned by subtracting the above-nentioned propyl ene
content from 100% by wei ght. The weight ratio of the a-olefin to the
ethylene is preferably from30/70 to 90/10. The copolyner (Y) is preferably
a randons£epalayeeii aderupe ot psPPyl en€add, Prehed eing davimagestian nore
.carbon atons and/or ethylene, and specifically, a crystalline

et hyl eneatpragficefierr andomuteppl yokiowad ey hyderes ditieneedsprogpylce 56 random
terpolymer or the |like cononmonmer contents of which are within the

above- mem f Aot paeges. minutveew 661 heatd dealmaierpeimating ¢ haf paekisbmeobt ai ned
fromthe resin conposition of the present invention, the nelting point of
the copofamet mivjuties priefldreatsd oo ltiman at550°C antl Hdrieg rasi’ér 4bky not

hi gher than 150C. In view of the antibl ocking property of a film obtained
from t heéd mesiwt@®hposition of the present invention, the content of a 20C
xyl ene-sol ubl e fraction of the copolyner (Y) is preferably up to 15% by

wei ght, nore priefB8EaBr§Sapttbnisns b9l ndirfhiieagugeseint oot &35 €REFEbl y up
to 10% by wei ght. The MR of the capol yner gY), i,s preferably fromO0.1 to 50
g/ 10 mi niS FEFE Y5 PRI F rihs A0 PN EORAERICRSd sBifIC e Sptef er abl y

from1 tq 15 g/10 min 16 In th l.ene- b i ition of th

pr esent 9 1 e QRPN (5 CHECCBpaty TEFo1) o  PRBPEBROl yror
is from4 [ L. Rreferably fir. 0 tg_9S/

br o1 aiS T OIS SBSTH B6L o £ e oY bar (o O  { A pRPYrBl (X) i s

| ess t hap, 40% i fid j t | CumesEhiop Wil |

nave an ST F PRt GRS TATSer A Ur e R e eat a1y oy Sae hken

exceedi ng 93a Ry wei ghbecacd i | phhpidedideomat Herkegkbh S0ABOShELON Wi I |
have a poor anti bl ocki ng property. The propyl ene-baséd resin conposition of

the prestldwaeeBy adbdreferablnseentai Bstampeastied ekdrabke kpeyl ene
(20C) in an amount of up to 30% by weight, nore preferably up to 25% by
wei ght . ctheolgF&/aintibe, pEopybesd- baskdldesd et dfifs toenoatk mbeups esent
invention is preferably from0.1 to 50 g/10 mn, nore preferably from1l to
20 g/ 10 frold,owstd byt cbblimpet prei%€r abl § fampe @ twrd Seg/rk® sa spe€hdeopr opyl ene
resin conposition of the present invention can be obtai ned by dispersing
uni f or M3yCrménsspel Fredower) bandoldinavitc B 08y Eckeenepmapated separatel y,
by an appropriate nmethod. For exapple, extrusion nelt blending, Banbury

bl endi nd FIPWaEPYi h&2 tnp l;éoéfbﬁpirg&.o R QREF FERREFESUT ScERpHEIEF on can
al so be obt%'onefgﬁé so-called multiple stage pol ynerization in which

pol yrrer i"P&S %P /PE8H&®ar e changed stepwise. For exanple, the resin

conposi tion ¢ gl%%l%.l%te%f 0gd, Py aDPé%’ : Zké‘@jf?ﬁr?@f’ﬂ%ﬁnéé“& dy ERE Be

subsequently PY1TeT i Z1I'ng ~conponen Bf In e
curve and a straight line (baseline) obtained by joining a point
at 53°C and a point at 170°C, which area is called a first area.
On the other hand, calculated is the area of a region surrounded
by the baseline and the DSC curve within the temperature range
of fromT - 10 (°C) to T + 10 (°C), wherein T denotes a temperature
(°C) at which a maximum endothermic peak appears, which area
is called a second area. The ratio of the second area to the

first area is defined as a ratio of the amount of main heat

absorption to the amount of total heat absorption in the



17 presence of the conmponent (A) fornmed previously to obtain a copolyner
(X), and then polynerizing a copolynmer (Y) in the presence of the copol yner
(X) forned previously. The propyl ene-based resin conposition of the present
invention may optionally contain addifigves and resins other than the
copolymers (X) and (Y). Exanples of the additives include antioxidants,
~ultraviol et absorbers, antistatic agents, lubricants, nucleating agents,
pressure sensitive adhesives, anti-clouding agents and anti bl ocki ng agents.
Exanpl es of the additional resins include ol efin-based resins other than
‘the copgled®isertent anel €18, DEC Geuetdyl ene-based resins. The filmof the
present invention is a filmhaving a | ayer nade of the above-nentioned
propyl ene- basemh tR8icOpAVREY (X PN .t hexenps edtafinklerd i1 sodfitidempuasent
invention include filnms consisting of a single |ayer nade of the

propyl eref madedhpatyaeso cotpositd aheobmbhatps £gertal heent abroapdibnl ns
conprising at least two layers including a | ayer nade of the conposition of
t he presientfranvéit ton3 é¥héRegt hoemént pr oducs ferakiey fidam 38 the3ptesent
invention is not particularly restricted and may be chosen dependi ng upon

t he | ayaroxsopseiflereaidy §komhel fid md 3Foandxapl b maneapkablesabdy £hempur pose
are blow filmformation, T-die filmformation, calendering and the |ike,
whi ch hake teoRvént | Bhdihe Ndde dgpregedredt  privi Gdisiter ot ¥an @€, tependi ng
upon the layer constitutigon of a filmto be produced, nethods in which a

filmis Mo AT rafm e CORBL FreDy (EheRPeLBYS rRATFORohPoSEEFDN of the

present invention by th ,?bove-nen iqped t echni_ques .and gethods in_ which

Tl ¢ pl STETROT Bact PR oyt S CTRE S ongosrtl Ont SFOThat B esent

[ ti d_.oth ' terial . f d.t th i.nt fi

e appliSCHR EOETRELRaHA T 1 S RV T T T Eorgt PSP R SRIPELPTe Fayers i s
it . .y , . : ion. hot

[ nat 15 e o T o T A SR b R, O A P or

sheet V"‘Pelgalb%l 2 Reer Prenar B, | BradNansend 8 Lt ¢hechd ¢-drardnia £ddmis

al so aval Exanpl es of nethods for the stretching include unially or

bi axi al Ignastir,eteli Bgyaechieyedthynr ohtesit eirditithe bENELIMSES BHEHL A,
tubul ar stretching or the like. In view of a bal ance of physi cal

pr oper t ibesone sy smaQW, t epeh atay eldeali aealahhki byerht d0spaf £hcyerndy
rigidity, of a resulting film preferred are non-stretching coextrusion and
bi axi al loff stirlet Aot iAm.exanpl e of applications of the filmof the present
invention is packagi ng. Exanples of filns for packaging include films for
packagi ng food@seutbstandsfofneorpengaekaghngns dEhesn Prefegpebiyrmge fil s

for packagi ng foodstuffs. EXAMPLES,
(X%] are from 1 to 30% by weight of component (A) and from 70

to 99% by weight of component (B), preferably from 5 to 30% by
weight of component (A) and from 70 to 95% by weight of component
(B), and more preferably from 5 to 20% by weight of component
(A) and from 80 to 95% by weight of component (B), provided that
each of the percentages of the amounts of component (A) and
component (B) is based on the amount of the copolymer (X) and
the sum of the amounts of components (A) and (B) is 100% by
weight.

When the content of component (A) is less than 1% by weight
(that is, the content of component (B) exceeds 99% by weight),

serious sticking may occur during formation of a film from the



The present invention will be illustrated specifically below with reference
to exanpl es and conparative exanples. However, the invention is not
restricted to these exanples . The nethods for preparing the sanples used
in the exanpl es and conparative exanplkgs and the nethods for neasuring
physi cal 19 properties are described below (1) Contents (unit: % by

wei ght) of conponents (A) and (B) The contents of conponents (A) and (B) in
a propyl ene-based copolyner (X) are determ ned froma nmaterial bal ance of
polynerization. (2) 1-Butene content (unit: % by weight) The content of

1- but enecompas subshanoehevas Htetentenedo f raamporoedray qet)eekseedsab®diopt i on of

t he substance at a wavenunber of 770 cm3 by a nethod for neasuring IR
spect runweegiot i bkt ridvachenobetehe dardbgoiagto9aR) pabki shad 10E by

Ki nokuni ya), page 619. (3) Ethylene content (unit: % by weight) The content
of et hyleaight) a asfibsmanrecke wds:fdetempprédibnom ¢ havacirinsuifd ighsotpt i ons
of the substance within the wavenunber range of from 720 to 732 cm1 by a
convent i bolat tempévat wrehhaati aprdrbdlspret rophot oneter using a standard
sanple. (4) Melt flowrate (MFR, unit: g/10 m n) MR was neasured according
to JIS K7210 athen cerpéivaedr e(%f g28pChendohtadnedppliced ¢vampPbe, 2PY18 N.
(5) Transparency (Haze, unit: o) Transparency was_neasured according to JIS
K7105. (BY1{F@55Z¢HiCMRYNRodd ) wadh HeRsift BdCAREOYRERP T L IPELIRPE05. (7)

Heat Seal Te ratur HST, nit: © A portion of a surface of a_fil mand
e hor & oroledid hading i ot andr4 BaEban Aty HAL  GBELPR3LOH: At

toget her, angh wer e heat ,sea) e by, BLessiRo J8r. 2,341 JU9dRL 2\ gad of

component (B), which also is a copolymer of propylene, an
a-olefin having 4 or more carbon atoms and optionally ethylene,
in a second step or in the second and later steps carried out
in the presence of component (A) which has been formed in the
first step.

The production of the copolymer (X) can be carried out
using a known polymerization catalyst. Examples of the
catalyst include Ziegler-Natta type catalysts and metallocene
type catalysts. Preferred are catalysts containing Ti, Mg and
halogen as essential components.

For example, Ti-Mg-based catalysts comprising a solid
catalyst component obtained by compounding a magnesium compound
with a titanium compound, and catalyst systems comprising such
a solid catalyst component, an organocaluminum compound and a
third component, e.g. an electron-donating compound, are
mentioned. Specific examples are catalyst systems disclosed,
for example, in JP, 61-218606,A, JP, 61-287904,A and JP,
7-216017,A.

The organcaluminum compound is not particularly



20 2 kg/ cn2G using a heat sealer (manufactured by Toyo Sei ki Sei saku- Sho,
Ltd.) heated to predeterm ned tenperatures (el even points at 5C intervals
bet ween 65C and 115C). The resulting sanple was conditioned overni ght at
23C and at a humdity of 50% Subsequgntly, the sanple was neasured for a
seal tenperature at which a peel resistance of 300 g/25 mm was detected
-when peeling was carried out under the follow ng conditions: a tenperature
of 23C, a humdity of 50% a peel speed of 200 nmm n and a peel angle of
180 degrees. The seal tenperature obtained was considered as a heat seal
“tenper at gg & r{ 8} e Bl 00K e £ 1 t 2 r KOf 12 €RR) a AusPRGRTEN Obt ai ned by bringing
one surface of a filmand the other surface of the filmin contact together
and processiggbatyb9Cuhonu3 Bomisturdebfatkoadhgfl a3Qmightk? apa? was shear
peel ed. A maxi num | oad (kg) was determ ned and indicated in kg/12 cn2. ( 9
) Maxi mugn etifpl heami cupeakloenper abhteteTrabnhy 1diG) uamottanat.i o of anount of
mai n heat absorption to anmount of total heat absorption (Unit: % (9-1)
Maxi mum endot hHitten €1 eekoh edpesa ot ng ecoipotndt isChovkpsukédubaslyhe
tenperature T (C) at which a maxi mrum endot herm ¢ peak appears in a nelting
curve thoeswascobdai e fgrmedpare ngyalohexplemhy hilckethesysbyanet - press
formng a material for test (nanely, preheating the material at 230C for 5
m nut es, tépereiaky hyn theopy égsueehapysélenekgf / cn2G over 3 ninutes and
holing the pressure for 2 mnutes, and then cooling the conposition at 30C
for 5 mitREesyutyheblhyidénerfigxysidang  prBee cut out fromthe resul ting
sheet at 220C for 5 m putes unde 21 a nitrogen atnosphere using a

di f f er erff1 QY C LR N AP bRPKEE ;2 Rbdel DSC-7, manufactured by Perkin
5000 it &, HER 6 HE A FAGRTEOR BRETRNLS 62 T HOE L R tod g EOC8e Bt o
heat i ng FTBrE0G Ry TrbC  u Pt £ Y RS 21 pat e SR R o (2™
9-2 ) WO%%%]?M@%I@%@Qsﬂ@ﬁta@%%Qra{?itei,oﬂefbﬁ’aﬁgp%té}fe,t Qkahnheat

absorpti resulting nelting curve were determ ned the

area surgangied: dye | hes 1) 14 y@) SHE¥8naNbeh Al Hylddme atkasehiene)
obtained by joining a point at 53C and a point at 170C, nanely the anount

of totalplEatpabasPiifthomnchidle Wea diquuharthdner e hasellieatand t he
melting curve within the tenperature range of fromT - 10 (C) to T + 10 (C
, cent eratd atasaphespepal ymerIzE € onhelr Bcla irmxiamurieendot hier @ gapeaksappears,
namel y the anount of main heat absorption, fromwhich the ratio was
cal cul atmzheoeor di Bgeferrkd fagld owehly PolwmeaizRatics cndandudmt PBASARI n heat
absorption to amount of total heat absorption = (Amount of main heat
absor pt iR yeftiEatoior ovAerRedl 45s @AY o) QDO ERaAPFE EFSREPRPResi s of
solid catal yst] , , . _ ,

These polymerizations may be in a batch mode or in a continuous

mode.

In the above polymerization methods, the polymerization

used in the first step and the polymerization used in the second

step or in the second and later steps may be the same or different.

In view of polymerization activity and ease of post treatment,

it is preferred that the first step be a step in which

polymerization is carried out in the absence of an inert solvent

and the second step or the second and later steps be a step or

steps in which polymerization is carried out in a gas phase.

The polymerization in the first step and the polymerization in



The atnosphere in a stainless reactor with a capacity of 200 L equi pped
with a stirrer was replaced with nitrogen and then 80 Z of hexane, 6.55 nol
of tetrabutoxytitanium 2.8 nol 22 of diisobutyl phthalate and 98. 9 nol
of tetrabutoxysilane were charged theng n to forma honbgeneous sol ution.
Then, 51 L of a solution of butyl magnesium chloride of a concentration of
2. 1 nmol/L in diisobutyl ether was added dropw se slowy over 5 hours while
the tenperature in the reactor was kept at 5C. After conpletion of the
dropping, stirring was continued for another 1 hour. Solid-liquid

“separ at | e WRscdran diebedrain ORTsEeBRAr St dire Yl swaphi Agy Wd katQ ik dof

tol uene was repeated three tines. Subsequently, tol uene was renpved so that
t he sl urswt chmttend deswame 10mfe kigd dt 1 dhereaafdler (remotiowmd cxolddtfiferrent 8. 9 nol
of di-n-butyl ether and 274 nol of titaniumtetrachl ori de was added and

t hen 20.p&8lymérptaphdhalgksehborrdechassal so added, followed by a

t hree-hour reaction at 110C. After the reaction, washing with toluene was
repeated twi celhad 95CodAfdeiorad) usttard ofmavhe deur ry foancerkeapilen to 0 .
6 kg/L, 3.13 nol of diisobutyl phthalate, 8.9 nol of di-n-butyl ether and
137 nol Flyentmsehvert radiyimsay ide ieme budkdbahd rokwetizat e, g86ried out
at 105C for 1 hour. After the conpletion of the reaction, solid-liquid
separ at iR IRSIZAr r | ORER at PPh¥ENCEEAPELAlur e SR VRRHIFRE Wi t RhegeL
toluene was repeated twice at 95C . After adjustnent of the slurr

concent rRA+BIEE 2L 1@ kg/RUL I8 A HoIPRFS 19T be\ASSet REAYERITE3FIRBY of

titaniumtetrachl oride were added_and a reactjon was carrje t at 95C for
1 hour . ST TRA L o R G of BPAGS daet TorE s COT Tt | Uik BUGRFaePon was
can Lo e o] B BB LS AR DB s £33 g ves
Y RPN 055 Kbl a0l ool bbbt SubEEandpd ] L
for 1 heyf1x-gas phase-gas phase polymerization.
The polymerization temperature used in the first step is
not particularly limited, but usually is from 20 to 150°C, and
in view of productivity and controllability of the contents of
components (A) and (B), preferably from 35 to 95°C.
The polymerization temperature used in the second step
or in the second and later steps may be equal to or different
from that used in the first step. It isusually from 20 to 150°C,
and preferably from 35 to 95°C.
In the above-mentioned production methods, post
treatments, e.g. inactivation of a catalyst, removal of a
solvent, removal of monomers, drying and granulation may
optionally be carried out.
Examples of the copolymer (X) include
(propylene-l-butene) - (propylene-l-butene) copolymers,

(propylene-l-butene) - (propylene-ethylene-l-butene)

copolymers,



After the conpletion of the reaction, solid-liquid separation was carried
out at that tenperature and washing was repeated three tines at the sane
tenperature using 90-L toluene, followed by additional washing with 90-L of
hexane three times . Subsequent dryinggqunder reduced pressure afforded 11.0
kg of solid catalyst conponent. The solid catalyst conponent contained
+1.890 by weight of titaniumatom 20% by wei ght of nagnesiumatom 8 . 6 o
by wei ght of phthalic acid ester, 0. 05% by wei ght of ethoxy group and 0.21
by wei ght of butoxy group, and had favorable particle properties free from
fine pOV‘Pg‘}‘fop}Efér?élé‘EWIé’né‘CilH@Eéﬁé‘) of (§95pglgﬁéahy§a£e;r@>a SUS aut ocl ave
with a capacity of 3 L equipped with a stirrer, 1.5 L of n-hexane which had
been fuldyp g5 ed and degassed, 37.5 nmol of triethylalum num 3.75 nmol
of tert-butyl™-n-propyl di met hoxysilane and 15 g of the above-described solid
cat al yst ((xpaneid - 91 @l éislet- b ftoseueptop plonetthpaeye attbugehon by
continuously feeding 15 g of propylene over 30 m nutes while keeping the

t enper ataop Iymd e, raatt o rdey hees- bhexend bE(prbpyt esatl+hgxsnk) d cat al yst
slurry was transferred to a SUS autoclave with a capacity of 200 L equi pped
W th a sddpalgmens | utbed ey reddiatrieon of 140 L of 24 liquid butane, and
preserved at a tenperature of 5C or | ower. [Polynerization of

pr opy! enl@iranecercopbotiyuteeng ) |PXdHy senst bpputena) SUPpbyyeesi aadi on vessel
with a capacity of 300 L equiPped with a stirrer, there were fed 35 kg/ hr
of |i qui PynrapyanaTel -k hr (pfonylrnenkt eRehy Ur eeRAl YRS &R adtlift such

t hat the hydrogen concentration of_ the gas phase portion was kept at 0.5
vol t . F&ﬂﬁﬁ@{égiQS%ﬂqw(RﬁoRYkﬁﬁﬁiﬂTQH?%ﬁ?)?(%E?Pﬁ%ﬁ%%'%bﬁ?ﬁe%% al yst

conmponent fed and, rr ol ymeri zati on i.ng |iquid propyl ene as a
o] m RSO rad T4t i <GP R F P R PO LB S e B P EBE THAgACh
conditions such that th ubst ant al - appunt_ of _ s r t Ay i e vessel
was keptcofﬁo (i etea(ﬁoalsﬁﬁvedf r%rhee fp%rtnﬁlen%rp?lorr rréeljg‘!i d%r%‘lgngy%ﬁl 5 Ig‘?){egati on

was 2.0, r%ra.tc?F.r%J}pe@pa{py)si& fcraﬁ}@éné}ft.t@) pof%sregpct.[}_\pglpytene cont ent

was 7 . e resulti’ng 'sTu cont ai ning t ol ymer” was

transferred copldl RSl oW et éﬁ@hmgokn@ﬁéi M@f}gg%ﬁ@raéﬂp!lﬂﬁéﬁf@&i on
vessel for a second step. (Second Step) In a gas-phase fluidized bed

react or Jw tiz@ccapacint gbadt DBuEsH] ppedsiiriradst ivuer, id2.A g/ &f of a
propyl ene- based pol yner (X-1) was obtained by feeding the solid catalyst

conponeftl-o@midiiiyne rp el ¥iefotnansi et yedi § rpare fdmablsadiram Dol thesdir st
step, 50 mmol /hr of triethylal um numand 5 nmol/hr of
t er t - butgy!1-0n mamg pyodiempirtedeyrsid lan € ramd 1c oot 2Quigrd Ot heéncort ¢ ncusrol
pol yneri zation under conditions such that propylene, hydrogen and 1-butene
wer e fedlswaks tigholtiet MERamavirke sthand Y eébndBPhenriateHeetheddi zed bed
to 80 kg, thedpqunerization , , , ,

e.g. addition of organic peroxide, during melt kneading.

(ii) Copolymer (Y)

The copolymer (Y) used in the present invention is a

copolymer made up of propylene and an a-olefin having 4 or more

carbon atoms and/or ethylene. The content of propylene in the

copolymer (Y) is from 86 to 97% by weight, preferably from 88

to 97% by weight, and more preferably from 88 to 96.5% by weight.

When the copolymer (Y) is a copolymer made up of propylene and

an a-olefin having 4 or more carbon atoms, the proportion of

the oa-olefin 1is a wvalue obtained by subtracting the

above-mentioned propylene content from 100% by weight. When



25 tenperature to 65C, the polynerization pressure to 1.15 MPa, the
hydrogen concentration in the gas phase to 2.5 volt and the 1-butene
content in the gas phase to 25 volt. The 1-butene content in the
propyl ene- based polynmer (X-1 ) was 2045 O nol o . The weight ratio of the
pol ymer obtained in the first step (conponent (A)) to the polynmer obtained
in the second step (conponent (B) ) was determ ned fromthe anmpbunts of the
polymers in individual steps to be 10/90. The 1-butene content in component
(B) was 21.8 mol % That is, in the propylene-based copolynmer (X-1)

“obt ai nedghtheopeniagt: Ofy)corpogerbpoAymeas M0 By ¥ei ghbpyithe Gegt ent of
conponent (B) was 900 by melght ﬁe - but ene content of conponent (A was

7.7 ol dethpeede put RBEpEBPLERME 0B offomﬂ(ﬁ@ﬂ@he( Bs wasadlie8 omlad neandyt he
1- butene content in the propyl ene-based copolyner (X-1) was 20.0 nol % In

measur ensubt 0é c ol RSE i ave vel-riche icopa yrepy(#nd Jontdrte firat D0 0F bihe
anount of nmain heat absorption to the anount of total heat absorption was

29% [ Pevéghizati 6heof thenpospdivomgr TOY 10@spar tcodnyl ywes ghhadé appodder

obtai ned by m xi ng 90% by wei ght of the propyl ene-based copol yner (X-1) and
10% by viergphylerfie Suaint aneo Nebl mnhRWLBOXE (cmanmbaet waatbdyy Suoms oandCheni cal
Co., Ltd., ethylene content 4.60 by weig Qv% , which is a

propy!| er@t@ymm%néheaﬁ@mml@@ﬁopymﬁrtgon rctiebq« ke fhe asfd ezhoilene
stearate, 0.05 part by weight of Irganox 1010 (ranufactured by C ba
SpeC|aIt¥SCﬁ%nW@éF§5 obgalgegarQybysugﬁﬁiﬂﬁng the above-mentioned
2,6-di-tert-butyl -4-net heno factured hy t, 26_Sumtono
Chem cal SXSPYLeRg G Gent G26m L00 bk WBYOhE: ginGHeRasselnt 19 RF The

( manuf act ur b oshi icones d an n_mel eaded,
Fooul ¢ O TEEH | 6 s S nee Bur Pbb < SBopAPhEHRAY SHORFACGT 0858 gP{60m n

[ Preparati on olfhestcr@ sk 7l s Thg peLlebs, oPtaineg abgy eiymdr FSa01102

(pol ypropyl ene
up of propylene and an a-olefin having 4 or more .carbon atoms

and/or ethylene, and specifically, a crystalline
ethylene-propylene random copolymer, an
ethylene-butene-l-propylene random terpolymer or the like
conomomer contents of which are within the above-mentioned
ranges. In view of heat seal temperature of a film obtained
fromthe resin composition of the present invention, themelting
point of the copolymer (Y) is preferably lower than 155°C, and
more preferably not higher than 150°C.

In view of the antiblocking property of a £ilm obtained
fromthe resin composition of the present invention, the content
of a 20°C xylene-soluble fraction of the copolymer (Y) is
preferably up to 15% by weight, more preferably up to 13% by
weight, and still more preferably up to 10% by weight.

The MFR of the copolymer (Y) is preferably from 0.1 to
50 g/10 min, more preferably from 1 to 20 g/10 min, and still

more preferably from 1 to 15 g/10 min.



having a nelting point of 159C and an MFR of 2. 5 g/10 mn) were used for a
surface | ayer and a substrate |ayer, respectively. These were nelt-kneaded
separately in different extruders at resin tenperatures of 230C for the
surface layer and 260C for the substrage |ayer, respectively, and then were
fed to one coextruding T-die. A resin extruded in two-kind two-I|ayer
constitution of surface |ayer/substrate |ayer fromthe T-die was cool ed
rapidly with a 30C cooling roll, thereby affording a cast sheet 1 nmthick.
_The cast sheet obtained in the above manner was prelimnarily heated and
then stretchedrd didmesdpy il pnaid udisnal c8hp8st L9Bnab s a 1d alhiniy
tenperature of 125C using a difference in peripheral speed between rolls of
the | ongiwehpabnst t@lLhi@9gRBCHIAE.0 SUPSeteentbyolyhersheet vas tiler et ched
8 tinmes in the transverse direction at a stretching tenperature of 157C in
an oven,cé;gcbipmgﬁl by) hieatf doreaOnent tat 9 4p5C. pAdies ehlyl phf wdmexh A% ta
two-layer biaxially stretched fil mhaving a surface layer 1.5 umthick and
a substrases) ayerd 2flofen gie fkgatvbhy cliroas 30EH0 waund90p10i t h BE withaéer . The
results of evaluation of physical properties of the resulting filmare
shown i rpdabpbetion of 2k (dEpwipimer)(XPelikelezattban 40% oy eraigliton aand

eval uation of physical properties were carried out in the sanme manner as
Exanpl e ibxcepttaigied) Hoomd pheporesdns; coprppyl ehenbdsedl cdpoteyman ( X- 1)
of 65% by wei ght _and propyl ene/ et hyl ene copol erer, (Y-1) of 35% b% wei ght .
The pel l'etsuftvelent MEerterap@rgrmgenhﬁatTﬁéa abillisYar ¥henedms WAeTabl e 1.
(Conparative Exanple 1) A propyl ene-1-butene copol yner (X-2) was qgbtained
by a si RFeREHe JI$ phasdepsiymerd z&tiBn WEIredt FELA U ehFESi8e type

lid catal yst, syst [nhth . le 1 d i bed in JP,
3757770 4STATEL S R0 Whbl CORTBAE PRCE NG F SRLPEEAGCCBROPYABY -vs 10,2 mol %

I n nmeasur enent.,,of a DSCle%:Hév of tt}% ERF%' rSi%%gﬁn ;(ggojé%%: ﬁrgfsehtee amount

of main heat a%%%r%lf?%% ot aeS%Crimunts of tora n-was 37%

Pel | eti zatjqn, s £il i | yaki : , ;
B R s T el

al one. TzrzeborchEht §na£rﬁ’?\§rli“9%f i -{%bb@%lb%;m@ié}?d | ffcx v e Ml ap 8.3

g/ 10 m n. The heat seal tenperature was gh and t he anti - bl ocki'ng property
was pOOrtq (Wa}éy@@arrpl e 2) Pelletization, filmformtion and

eval uati on of physica

The MFR of the propylene-based resin composition of the
present invention is preferably from 0.1 to 50 g/10 min, more
preferably from1l to 20 g/10 min, and still more preferably from
2 to 15 g/10 min.

The propylene resin composition of the present invention
can be obtained by dispersing uniformly the copolymers (X) and
(Y), which have been prepared separately, by an appropriate
method. For example, extrusion melt blending, Banbury
blending and the like can be applied.

The propylene-resin composition can also be obtained by
so-called multiple stage polymerization in which
polymerization conditions are changed stepwise. For example,

the resin composition can be obtained by polymerizing component

(A) first and subsequently polymerizing component (B) in the



properties were carried out in the same manner as Exanple 1 except using
bl end proportions, propyl ene-based copolyner (X-2) of 65% by wei ght and
propyl ene/ et hyl ene copol yner (Y-1) of 35% by weight. The pellets have an
MFR of 7.8 g/10 min. The results are gshown in Table 1. The heat seal
tenperature was r 28 high. (Conparative Exanple 3) Pelletization (MFR
+8.2 g/10 mn), filmformation and eval uati on of physical properties were
carried out in the sane manner as Exanple 1 using the copol yner (X-1)

al one. The pellets have an MFR of 8.2 g/ 10 m n. The results are shown in

Tabl e l-pﬂ@§e@@éiopleﬁgiaemgbﬁeﬁttxAmaio@ﬁea-p¥ebh@u%166%bnobtain a
Conposi t1 onMFRHazed ossHSTBI ocki ngX (w9 Y (wt % (g/ 10

nin)(96(&@ﬁ&iﬁﬁgf12xn?)£%@n@h@n1§olpﬂe}Yziﬁgoh8c@§oi @26Qy9lExampke
2X-1(65) Y-1(35)8. 02. 7150950. 31Conpar ati veX_2(100)-8. 32. 5150990. 72Exam | e

1Conpar apt &0 € 65§ YeHé 359 Fo 8¥m815140108043E8aprkeiously.

2Conpar ativeX-1(100)-8. 22. 3151960. 58Exam |l e 3 According to the present

i nvention, a fiHen gaoppeenbthoned wkisdih hasnpemiitciadn chifir abeepiretsieas

e.g.transparency and gl oss, equal to those of conventional polypropylene

films andhwéntchon snayipept bonahlyowettaper atditieat asdakabihist ptard

anti bl ocki ng property.
than the copolymers (X) and (Y). Examples of the additives
include antioxidants, wultraviolet absorbers, antistatic
agents, lubricants, nucleating agents, pressure sensitive
adhesives, anti-clouding agents and antiblocking agents.
Examples of the additional resins include olefin-based resins
other than the copolymers (X) and (Y), e.g. ethylene-based
resins.

The film of the present invention is a film having a layer
made of the above-mentioned propylene-based resin composition.

Examples of the film of the present invention include
films consisting of a single layer made of the propylene-based
polymer composition of the present invention and films
comprising at least two layers including a layer made of the
composition of the present invention.

The method for producing the filmof the present invention
is not particularly restricted and may be chosen depending upon
the layer constitution of the film. For example, available for
the purpose are blow film formation, T-die £film formation,
calendering and the 1like, which have conventionally been
employed for production of films.

Depending upon the layer constitution of a film to be

produced, methods in which a film is formed only from the



29 What is clainmed is: 1. A propyl ene-based resin conposition conprising:
from40 to 99% by wei ght of a propyl ene-based copol yner (X) consi sting of
from1l to 30% by wei ght of conmponent (A) that is a copol yneric conponent
whi ch is made up of propylene and an ggolefin having 4 or nore carbon atons
and which satisfies Requirenent 1 defined below or a copolyneric conponent
-which is nade up of propylene, an a-olefin having 4 or nore carbon atons
and et hyl ene and which satisfies Requirenent 1 and Requirenent 2 defined
hel ow and from 70 to 99% by wei ght of conponent (B) that is a copolyneric

‘conponent » 4By Loné SpABEE s O R8N ARE BRe Jo:d £dnth AN sh 8F nore
carbon atons and which satisfies Requirenent 3 defined below or a

copol ymethe £Hosponesritc Wbhed i schrmtteuay fd preayddndan ahiahokefitiphavi ng 4
or nore carbon atons and et hyl ene and which satisfies Requirenent 3 and
Requi r eneanye ds defti ledshetww, Laer<e) ot haecopmbysetidX)oBSathesbiresent

Requi rement 5 defined below, and from1l to 60% by wei ght of a

propyl enernvasedor @pal phber(28 s imda ter icfl ()opykehermed tage-iadrfinhoand/ or

et hyl ene, the copolymer (Y) having a content of propylene of from86 to 97%
by wei gha fado areepbiliedbdent efihe afetdrddy Fend aminche H-lol ebinpréogifigom 3 to
14% by wei ght, provided that each of the percentages of the anmpbunts of the
conponerftu¥yphard Igeednpbhenex¢mplitiedsedyonceneearbanaldy t Heedopol yner
(X) and the sum of the percentages of the anpunts of the components (A) and
(B) is 1FPHCYRtQUM , C8REHSHPNt heTPdadeitTgeBObf e NafBaM s2RF ERY 30
copolyneh%é and the copolyner (Y) is based on the conbi ned anount of the
copolym&‘ %%Gt%ﬁﬂ'(Y) and the content of propylene in the copolynmer (Y)

and the cort ned SACSNL o SNLETS, AT, B okell Mt seppLrer (1
e, AT A SR Vs LRl o aramt AT ol socl 1L
I ess available. Examples of methods for the stretching include
unially or biaxially stretching achieved by roll stretching,
tenter stretching, tubular stretching or the like. In view of
a balagce of physical properties, e.g. low-temperature heat
sealability, transparency and rigidity, of a resulting film,
preferred are non-stretching coextrusion and biaxially
stretching.

An example of applications of the f£ilm of the present
invention is packaging. Examples of films for packaging
include films for packaging foodstuffs and films for packaging
clothes. Preferred are films for packaging foodstuffs.

EXAMPLES

The present invention will be illustrated specifically
below with reference to examples and comparative examples.
However, the invention is not restricted to these examples. The

methods for preparing the samples used in the examples and

comparative examples and the methods for measuring physical



than 15 nold. Requirenent 2: The content of ethylene in the conponent is
not nore than 5 nol % Requirenent 3. The content of a-olefin having 4 or
nore carbon atons in the conponent is from15 nol% to 30 nol % Requirenent
4. The content of ethylene in the congenent is not nore than 5 nol %

Requi renent 5: In neasurenment of a DSC curve of the material, the anount of
heat absorption within the tenperature range of fromT - 10 (C to T + 10
(© accounts for from1l5 to 36%the amobunt of heat absorption within the
t.enperature range of from53C to 170C, wherein T denotes a tenperature (C
“at whi chpaopaxt e erdotkesicribepedl lappears. 2. The propyl ene-based resin

conposition according to claim1, wherein the copolynmer (X) is a copol yner
such thatlthéonbsposenunfA): i&sbgowetehitzedfi RomponesitsSt(@p amd t(me
conponent (B) is polynerized in a second step or in the second and | ater
st eps perfornethén thetpnesencet of cohporenpenen®)( A)anhi chBhasin Yas 31
been fornmed in the first step.

propylene-based copolymer (X) are determined from a material

balance of polymerization.

(2) l-Butene content (unit: % by weight)

The content of 1-butene in a substance was determined from
a characteristic absorption of the substance at a wavenumber
of 770 cm™ by a method for measuring IR spectrum described in
Macromolecule Handbook (1995, published by Kinokuniya), page
619.

(3) Ethylene content (unit: % by weight)

The content of ethylene in a substance was determined from
characteristic absorptions of the substance within the
wavenumber range of from 720 to 732 cm™ by a conventional method
with an infrared spectrophotometer using a standard sample.

(4) Melt flow rate (MFR, unit: g/10 min)
MFR was measured according to JIS K7210 at a temperature
of 230°C and at an applied load of 21.18 N.
(5) Transparency (Haze, unit: %)
Transparency was measured according to JIS K7105.
{6) Gloss (unit: %)
Gloss was measured according to JIS K7105.
(7) Heat Seal Temperature (HST, unit: °C)
A portion of a surface of a film and another of the same

surface of the film were allowed to face in contact together

and were heat sealed by pressing for 2 seconds under a load of



3. The propyl ene-based resin conposition according to claim2, wherein the
copolynmer (X) is a copolyner obtained by perform ng the polynerization for
form ng the conmponent (A) in the absence of an inert solvent and performng
the polynerization for formng the congpnent (B) in a gas phase. 4. The
propyl ene-based resin conposition according to claim1, wherein the
“copolynmer (X) is a copol yner obtained by polynerizing propyl ene and an

a-ol efin having 4 or nore carbon atons or polynerizing propyl ene, an
a-olefin having 4 or nore carbon atons and ethylene in the presence of a
sol i d cag akystmd®MenAgt acordaal nsagldi, (MgnafddchakegenasTegsestial
conponents. 5. Afilmhaving a | ayer nade of the propyl ene-based resin
conposi t3aissocedltd g Ttad €l aihwatted to predetermined temperatures

. AYF. AYy. AY. AY. Al .Al.A .AY. A@ . A5l . Al Al . A A5.Al.Al.Al.A.AF. A'l.AY. Al . ASy

. A 5y. /¥heﬂﬁﬁed\poﬂhtsxhtAEPCAYSEbdshﬂsqbetWean 65°C and 115°C). The
|mmnhcAXU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] cajrefwld]ived cadreal ¢ ayes afefdi tavned oWengight at 23°C and at a

/" #$} xsni d_ZU] ] ca] ca] ca] ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
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eal Lo oR b op el %%2%%%%%%%%“1% CaFC Al ca e o
Lol eskenied f?ﬂ*%%%%ab%"s’ BRI f’caie ELT 4 Tl cal cal
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YZ} xsni d_ZU] ] ca] ca]ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

] ca] ca] ca] ca] padsed cad € ]Gl BlCiet B¥ging one surface of a film and
FA PQ),,.}xsnid _YUU ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]

ca] ca] caheaj icleg £ ajedlaca] chjtdta £alwnalcapnadcaltFRhdBand processing
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ca] ca] calced€afoa] T apvabcaldef cal caficd] 58P ox 10Cé WEGYEheprteeled.
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A maximum load (kg) was determined and indicated in kg/12 cm
(9) Maximum endothermic peak temperature (T, Unit: °C) and ratio
of amount of main heat absorption to amount of total heat
absorption (Unit: %)
(9-1) Maximum endothermic peak temperature (T, Unit: °C)
Measured was the temperature T (°C) at which a maximum
endothermic peak appears in a melting curve that was obtained
by preparing a 0.5mm thick sheet by hot-press forming a material
for test (namely, preheating thematerial at 230°C for 5minutes,
increasing the pressure up to 50 kgf/cm’G over 3 minutes and
holing the pressure for 2 minutes, and then cooling the

composition at 30°C for 5 minutes), heat treating a 10 mg piece

cut out from the resulting sheet at 220°C for 5 minutes under
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anitrogen atmosphere usingadifferential scanning calorimeter
(Model DSC-7, manufactured by Perkin Elmer Co.), subsequently
cooling to 150°C at a temperature decrease speed of 300°C/minute,
holding at 150°C for one minute, further cooling to 50°C at a
temperature decrease speed of 5°C/minute, holding at 50°C for
one minute, and heating from 50°C to 180°C at a temperature
increase speed of 5°C/minute.

(9~-2) Ratio of amount ¢of main heat absorption to amount of total
heat absorption (Unit: %)

In the resulting melting curve were determined the area
surrounded by the melting curve and a straight line (baseline)
obtained by joining a point at 53°C and a point at 170°C, namely
the amount of total heat absorption, and the area surrounded
by the baseline and the melting curve within the temperature
rénge of fromT - 10 (°C) to T + 10 (°C), centered at a temperature
T (°C) where a maximum endothermic peak appears, namely the
amount of main heat absorption, from which the ratio was
calculated according to the following formula.

Ratio of amount of main heat absorption to amount of total
heat absorption =

(Amount of main heat absorption/Amount of total
heat absorption)x100
(Example 1)
[Synthesis of solid catalyst]

The atmosphere in a stainless reactor with a capacity of
200 L equipped with a stirrer was replaced with nitrogen and

then 80 L of hexane, 6.55 mol of tetrabutoxytitanium, 2.8 mol
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- 10#! 1098 (d)i'i-g!ogu]t(g%&bﬁ)chglla%g% (9)8'@ mol of tetrabutoxysilane were
charged therein to form a homogeneous solution. Then, 51 L of
a solution of butylmagnesium chloride of a concentration of 2.1
mol/L in diisobutyl ether was added dropwise slowly over 5 hours
while the temperature in the reactor was kept at 5°C. After
completion of the dropping, stirring was continued for another
1 hour. Solid-liquid separation was conducted at room
temperature and washing with 70 L of toluene was repeated three
times.

Subsequently, toluene was removed so that the slurry
content became 0.6-kg/L. Thereafter, a mixed solution of 8.9
mol of di-n-butyl ether and 274 mol of titanium tetrachloride
was added and then 20.8 mol of phthalyl chloride was also added,
followed by a three-hour reaction at 110°C. After the reaction,
washing with toluene was repeated twice at 95°C.

After adjustment of the slurry concentration to 0.6 kqg/L,
3.13 mol of diisobutyl phthalate, 8.9 mol of di-n-butyl ether
and 137 mol of titanium tetrachloride were added and a reaction
was carried out at 105°C for 1 hour. After the completion of
the reaction, solid-liquid separation was carried out at that
temperature and washing with 90-L toluene was repeated twice
at 95°C.

After adjustment of the slurry concentration to 0.6 kg/L,
8.9 mol of di-n-butyl ether and 137 mol of titanium
tetrachloride were added and a reaction was carried out at 95°C
for 1 hour. After the completion of the reaction, solid-liquid

separation was carried out at that temperature and washing with
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90-L toluene was repeated three times at the same temperature.

After adjustment of the slurry concentration to 0.6 kg/L,
8.9 mol of di-n-butyl ether and 137 mol of titanium
tetrachloride were added and a reaction was carried out at 95°C
for 1 hour.

After the completion of the reaction, solid-liquid
separation was carried out at that temperature and washing was
repeated three times at the same temperature using S0-L toluene,
followed by additional washing with 90~L of hexane three times.
Subsequent drying under reduced pressure afforded 11.0 kg of
solid catalyst component.

The solid catalyst component contained 1.89% by weight
of titaniumatom, 20% by weight of magnesiumatom, 8.6% by weight
of phthalic acid ester, 0.05% by weight of ethoxy group and 0.21%
by weight of butoxy group, and had favorable particle properties
free from fine powder.

[Preliminary activation of sclid catalyst]

To a SUS autoclave with a capacity of 3 L equipped with
a stirrer, 1.5 L of n-hexane which had been fully dewatered and
degassed, 37.5 mmol of triethylaluminum, 3.75 mmol of
tert-butyl-n-propyldimethoxysilane and 15 g of the
above-described solid catalyst component were added.
Subsequent to preliminary activation by continuously feeding
15 g of propylene over 30 minutes while keeping the temperature
in the reactor between 5°C and 15°C, the resulting solid catalyst

slurry was transferred to a SUS autoclave with a capacity of

200 L equipped with a stirrer, diluted by addition of 140 L of
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[Polymerization of propylene-based copolymer (X)]
(First Step)

In a SUS polymerization vessel with a capacity of 300 L
equipped with a stirrer, there were fed 35 kg/hr of liquid
propylene, 13 kg/hr of 1l-butene and hydrogen in an amount such
that the hydrogen concentration of the gas phase portion was
kept at 0.5 vol%. Further, 0.6 g/hr of the preliminarily
activated solid catalyst component was fed and slurry
polymerization using liquid propylene as a medium was continued
at a polymerization temperature of 60°C under conditions such
that the substantial amount of slurry staying in the vessel was
kept at 90 L. The amount of the polymer formed during this
operation was 2.0 kg/hr. From the analysis of part of the
polymer, the butene content was 7.7 mol%. The resulting slurry
containing the polymer was transferred continuously without
being inactivated to a polymerization vessel for a second step.
(Second Step)

In a gas-phase fluidized bed reactor with a capacity of
1 md equipped with a stirrer, 22.2 kg/hr of a propylene-based
polymer (X-1) was obtained by feeding the solid catalyst
component-containing polymer transferred from the reactor for
the first step, 50 mmol/hr of triethylaluminum and 5 mmol/hr
of tert-butyl-n-propyldimethoxysilane and continuing the
continuous polymerization under conditions such that propylene,

hydrogen and 1-butene were fed so as to hold the amount of polymer

contained in the fluidized bed to 80 kg, the polymerization
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temperature to 65°C, the polymerization pressure to 1.15 MPa,

the hydrogen concentration in the gas phase to 2.5 vol% and the
l-butene content in the gas phase to 25 vol%. The l-butene
content in the propylene-based polymer (X-1) was 20.0mol%. The
weight ratio of the polymer obtained in the first step
(component (A)) to the polymer obtained in the second step
(component (B)) was determined from the amounts of the polymers
in individual steps to be 10/90. The l-butene content in
component (B) was 21.8 mols.

That is, in the propylene-based copolymer (X-1) obtained,
the content of component (A) was 10% by weight, .the content of
component (B) was 90% by weight, the l-butene content of
component (A) was 7.7 mol%, the l-butene content of component
(B) was 21.8 mol%, and the l-butene content in the
propylene-based copolymer (X-1) was 20.0mol%. Inmeasurement
of a DSC curve of the copolymer (X-1), the ratio of the amount
of main heat absorption to the amount of total heat absorption
was 29%.

[Pelletization of composition]

To 100 parts by weight of a powder obtained by mixing 90%
by weight of the propylene-based copolymer (X-1) and 10% by
weight of Sumitomo Noblen RW150XG (manufactured by Sumitomo
Chemical Co., Ltd., ethylene content 4.6% by weight) (Y-1),
which is a propylene/ethylene random copolymer, 0.1 part by
weight of calcium stearate, 0.05 part by weight of Irganox 1010
(manufactured by Ciba Specialty Chemicals), 0.1 part by weight

of 2,6-di-tert-butyl-4-methylphenol (BHT manufactured by
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melt kneadé&, resulting in pellets. The pellets obtained had
an MFR of 8.0 g/10 min.
[Preparation of stretched film]

The pellets obtained above and FS2011DG2 (polypropylene
having a melting point of 159°C and an MFR of 2.5 g/10 min) were
used for a surface layer and a substrate layer, respectively.
These were melt-kneaded separately in different extruders at
resin temperatures of 230°C for the surface layer and 260°C for
the substrate layer, respectively, and then were fed to one
coextruding T-die. A resin extruded in two-kind two-layer
constitution of surface layer/substrate layer from the T-die
was cooled rapidly with a 30°C cooling roll, thereby affording
a cast sheet 1 mm thick.

The cast sheet obtained in the above manner was
preliminarily heated and then stretched 5 times in the
longitudinal direction at a stretching temperature of 125°C
using a difference in peripheral speed between rolls of the
longitudinal stretching machine. Subsequently, the sheet was
stretched 8 times in the transverse direction at a stretching
temperature of 157°C in an oven, followed by heat treatment at
165°C. Thereby obtained was a two-layer biaxially stretched
film having a surface layer 1.5 um thick and a substrate layer
20 pm thick, which was then wound up with a winder. The results

of evaluation of physical properties of the resulting film are

shown in Table 1.
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(Example 2)

Pelletization, film formation and evaluation of physical
properties were carried out in the same manner as Example 1
except using blend proportions; propylene-based copolymer
(X-1) of 65% by weight and propylene/ethylene copolymer (Y-1)
of 35% by weight. The pellets have an MFR of 8.0 g/10 min. The
results are shown in Table 1.

(Comparative Example 1)

A propylene-l-butene copolymer (X-2) was obtained by a
single-stage gas phase polymerizationusinga titaniumchloride
type solid catalyst system in the same manner as Example 1
described in JP, 2-57770,B. The l-butene content in the
resulting copolymer was 19.2 mol%. In measurement of a DSC
curve of the copolymer X-2, the ratio of the amount of main heat
absorption to the amount of total heat absorption was 37%.

Pelletization, film formation and evaluation of physical
properties were carried out in the same manner as Example 1 using
the copolymer (X-2) alone. The results are shown in Table 1.
The pellets have an MFR of 8.3 g/10 min. The heat seal
temperature was high and the anti-blocking property was poor.
(Comparative Example 2)

Pelletization, film formation and evaluation of physical
properties were carried out in the same manner as Example 1
except using blend proportions, propylene-based copolymer
(X-2) of 65% by weight and propylene/ethylene copolymer (Y-1)
of 35% by weight. The pellets have an MFR 0of 7.8 g/10 min. The

results are shown in Table 1. The heat seal temperature was
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high.
(Comparative Example 3)

Pelletization (MFR = 8.2 g/10 min), film formation and
evaluation of physical properties were carried out in the same
manner as Example 1 using the copolymer (X-1) alone. The
pellets have an MFR of 8.2 g/10 min. The results are shown in

Table 1. The anti-blocking property was poor.

Table 1
Resin Composition MFR Haze | Gloss | HST Blocking
X (wt%) | Y (wt%) | (g/l0min) | (%) (%) (°cy | (kg/1l2cm?)
Example 1 X-1(90) | Y-1(10) 8.0 2.5 | 150 96 0.41
Example 2 X-1(65) | Y-1(35) 8.0 2.7 | 150 95 0.31
Comparative |, ,(190) - 8.3 2.5 | 150 | 99 0.72
Example 1
C;‘Q‘a’;;izi‘z’e X-2(65) | Y-1(35) 7.8 2.8 | 151 | 101 0.43
Comparative |y (190, - 8.2 2.3 | 151 | 96 0.58
Example 3

According to the present invention, a £film can be obtained
which has optical characteristics, e.g. transparency and gloss,
equal to those of conventional polypropylene f£ilms and which
is superior in low-temperature heat sealability and

antiblocking property.
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What is claimed is:

1. A propylene-based resin composition comprising:

from 40 to 99% by weight of a propylene-based copolymer
(X) consisting of from 1 to 30% by weight of component (A) that
is a copolymeric component which is made up of propylene and
an a-olefin having 4 or more carbon atoms and which satisfies
Requirement 1 defined below or a copolymeric component which
is made up of propylene, an a-olefin having 4 or more carbon
atoms and ethylene and which satisfies Requirement 1 and
Requirement 2 defined below and from 70 to 99% by weight of
component (B) that is a copolymeric component which is made up
of propylene and an oa-olefin having 4 or more carbon atoms and
which satisfies Requirement 3 defined below or a copolymeric
component which is made up of propylene, an a-olefin having
4 or more carbon atoms and ethylene and which satisfies
Requirement 3 and Requirement 4 defined below, wherein the
copolymer (X) satisfies Requirement 5 defined below, and

from 1 to 60% by weight of a propylene-based copolymer
(Y) made up of propylene and an a-olefin and/or ethylene, the
copolymer (Y) having a content of propylene of from 86 to 97%
by weight and a combined content of ethylene and the a-olefin
of from 3 to 14% by weight, provided that each of the percentages
of the amounts of the component (A) and the component (B) is
based on the amount of the copolymer (X) and the sum of the
percentages of the amounts of the components (A) and (B) is 100%

by weight, each of the percentages of the amounts of the



UHi | " K" 109%41] & () - K" 10%}| & () - K" 10%| & ()-K"10%4| & () - K" 10%| & () - W f quy~i J
.

K'10%1| & ()-K"10%4| & ()-K"10%| & ()-K'10%4| & ()- K" 10%4| & ()-K"10%1| & ()-K"1

0%4] & ()-~I M +; K" 10%| & () - K" 109%4] & (oK' 10%4| & () - K" 10%1| & () -; cQ

OHi | "K' 109%| & ()-H. +; K'10%}| & ()-; cQ

“UHi | " K" 1094 & ()-K"10%] & ()- K" 10%}| & ()- K" 10%4| & () - eF+;

K'10%1] & () K"10%1| & () - K" 10%| & ()-K"10%4| & () - K'10%4| & () - K" 10%4| & ()- K" 10

U] & () - qWe+; K" 109" 10%4| & () - K" 10%| & () - K" 10%4| & () - K" 10%4| & ()-;cQ

TUH 1 "K' 10880 Byt = [ &) KEADUNRA 0 &L ynler cQ) is based on the combined

UH | "K"10%4| & () - K" 10%| & ()- K" 10%4| & () - K" 10%4| & () - eF+;

K" 109%4<" 180@h8t ( pLQEHE0YadBEO L ymEr $ 09| & 41)d KL IDY4 p&d( )the 1688 &nt) o' 10%| &

()-" () *qWe+; K" 109" 1094 & () - K'10%4| & ()-K'10%t| & ()-K'10%t| & ()-;cQ

UHi | " K" 110861pRL € e * in- the[ coplyomk 109 |&q )theombined content of

UHi | " K" 109 & () - K" 10%4| & () - K" 10%4| & () - K" 10%4| & () - ; CKOSW eF+;

K' 109" 1998y keng Q' nb%pr&bﬁe;f W 1098 &' ORKR YITDE [ §) (9L KT eSPRICEIVELIK' 1094 | &

()-[ " akl mgWe+; K" 10%K" 10%4| & () - K" 10%4| & () - K" 10%4| & g) -K"10%4| & Q o)

UHi | " K" 103@$ % ?I)-%%q@@rpmr,lkd19%“11&60/&}3&%?9%@“6r ethylene and the

UHi | " K" 10%4] & () - K" 10%4| & () - K" 10%4(%&' ()-K'10%4| & () - eF+;

K" 109" 1%%1%?{1?-@("%@/@4? P} YReX0dd| &' () - K" 10%4| & () - K" 10%4| & () - K" 109%}| &
-gWe+; K" 109K 109% | & () -K'10%| & ()-K"'10%| & ()-K"'10%l|.& ()-.¢

fJ?—li |q K" 109%| &' ?gtl%k,eﬂg%ié&é. 10’@1@ gg%xj:gp%@%la—él)etlgn %avllng(a dr gore

UHI | "K"109%] & (.- K'1Q%1| & ()= K" 109 () -K'10%| & () - Y 9 '()-M 3

T0%kas (75 EIONITLIVS o EBREPTF Ot L St (oo LY& LI T L ook

T 109K &E A ) 0 '()-4 s109%K&&' ()- 109%K&&' ()- && 109k&& ()-' |

10%&&&%6%%41%%%&&' ()-z OF@L0%X&0& ()- | 109&&' ()- 0

f*10%@& () - 10K8A0kEQKE: 2 M HOUKESn (dnt B Lyl enlOIKEK Lom¥ohQIKAE () -

,109&& ()- L 109X&& ()- |'M 109K&&" ()-' 109X&&" ()-1,][:vU4 9f 2109%X&& () -

9" "1 1090 {ot P OPEE § )moY#Y 109X&&' () - ! 109X&&' () -

109X&&' ()-,)*+, .03RvU4 OYf 10%E&L& ()-m 10%sE&s& ()- @s10%E&s&' () -

Ss10%sE&s&' () - RONEA DXRAAKES : FAH1080(8&N ¢ )o RoB\le Y haYd E§1& oY) more

109%6E&s& ()- @s10%E&s& ()- n't!10%E&s& ()- & 10%SE&S& ()-'

| ! 10%s E&sRK9r: yatiNomsral! thHeaddmponSht"is Hemamng5 28pL% téleddi mgll3] c”

"Headi ng 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"

"Headi ng 93] c"Reaupefanent Par aghgpporbatp dd BthpdeoeDHI VSaFgMPERPRE 2. +Bu

$D=d[ w. f . Bxyz{|}~

is not more than 5 mols%.

Requirement 5: In measurement of a DSC curve of the
material, the amount of heat absorption within the temperature
range of from T - 10 (°C) to T + 10 (°C) accounts for from 15
to 36% the amount of heat absorption within the temperature

range of from 53°C to 170°C, wherein T denotes a temperature

(°C) at which a maximum endothermic peak appears.

2. The propylene-based resin composition according to
claim 1, wherein the copolymer (X) is a copolymer such that the
component (A) is polymerized in a first step and the component
(B) is polymerized in a second step or in the second and later

steps performed in the presence of the component (A) which has
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been formed in the first step.

3. The propylene-based resin composition according to
claim 2, wherein the copolymer (X) is a copolymer obtained by
performing the polymerization for forming the component (A) in
the absence of an 1inert solvent and performing the

polymerization for forming the component (B) in a gas phase.

4. The propylene-based resin composition according to
claim 1, wherein the copolymer (X) is a copolymer obtained by
polymerizing propylene and an a-olefin having 4 or more.carbon
atoms or polymerizing propylene, an a-olefin having 4 or more
carbon atoms and ethylene in the presence of a solid catalyst
component containing Ti, Mg and halogen as essential

components.,

5. A film having a layer made of the propylene-based

resin composition according to claim 1.



