;e3evvT: & 6dTV POLYPROPYLENE- BASED RESI N COVPCSI T ROCESS FOR

PRODUCI NG THE SAME AND STRETCHED FI LM CONTAI NI NG THSJWM' WWND OF THE
U NVENTION Field of The Invention The present inventi a

pol ypr opyl ene- based resin conposition syitable for a stretehfilm a
process for producing the resin conposition, and a st ' de of the
resin conposition. Mire specifically, the present i nvwmmmmwwm:s to a
pol ypropyl ene-based resin conposition suitable for a stref o | m havi ng
superior rigidity and stretching processability, and a sna heat shri nkage
percent age, to0 BoRYPRESYLENE-BASHHC RIS N COMBOST OO OSPROERSSAROR O a

pol ypropyl ene-based stretch filmcontaining the resin conposition.

Descri ption obrBpURiING ATHEPOSXHREORND € SeRETTHEDS tFHIM FCONTAEN PRE ETREEN

wi dely used as packaging materials, and a nethod of m xing pol ypropyl enes
havi ng di fferent physical properties h&AMRen conventionally known for

I mprovi ng the physical properties and stretching processability of a

pol ypr opyl ene-based stretch film For exanple, a process of m xing

pol ypr opyl enes having di fferent nol ecul ar wei ght has been known, and

JP58- 173141A di scl oses a pRRCEGROYRP Q¥ dJdHE g INVENTEMbpy| ene- based resin

conposi tion ngl%x%%u%ﬂg11nvention

Thepresent inventionrelates toapolypropylene-based

resin composition suitable for a stretch film, a process
for producing the resin composition, and a stretch f£ilm
made of the resin composition. More specifically, the

present invention relates to a polypropylene-based resin
composition suitable for a stretch film having superior
rigidity and stretching processability, and a small heat
shrinkage percentage, to a process for producing the resin
composition, and to a polypropylene-based stretch film

containing the resin composition.

Description of Related Art

Polypropylene-based stretch films have been widely
used as packaging materials, and a method of mixing
polypropylenes having different physical properties has
been conventionally known for improving the physical
properties and stretching processability of a
polypropylene-based stretch f£ilm.

For example, a process of mixing polypropylenes
having different molecular weight has been known, and
JP58-173141A discloses a process for producing a

polypropylene-based resin composition for extrusion



2 stretching excellent in superior extrudability and stretchability,

conpri sing produci ng a propyl ene honopol yner or a random copol yner having a
.nelt flowindex of 0. 02 to 59/1Orin. and a propyl ene honopol yner or a
random copol ymer having a nelt flow index of 50 to 1000g/| Om n. by

mul ti-step polynerization. Further, JP0O6-248133A discloses a pol ypropyl ene
conposition, conprising a pol ypropyl ene of relatively high nol ecul ar

wei ght, having an intrinsic viscosity of 1.0 or nore and an isotactic
pentad fraction of 0.90 or nore, and a pol ypropyl ene of relatively | ow

nmol ecul ar megght and higy steereoregul arit hayi t.rinsi c, viscosity

e 1 : e t ¥ : %g %ndi a

of 0. 1 to 0°5TECASHIAY FEFHITE pEht 3PP HRF | 5 LoP6P Yo bre, and
bei Ceh o ntaw _ O it q
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pol ymer havi Hgm@p%q.g‘ﬂférobrbé”ﬁ?ﬁﬁ)rﬂ RopBl1tymali ;ﬁag&hg gloate @Ry phaperty and
y

flowability, obtained, in two-step polynerization, produci ng a

crystalline pEapyd2he P/ YORLnCHHDEPHog A i hamolpdlyiniest 6r\d safadbiy Of
5d1/g or nore in the first step and sequentially producing a crystalline
propyl ene pokyppel yoenpmerindavimed tafilomt indskcoti 50050t Y000 gl &26minhan
3dl/g in the second step. However, it has been desired to inprove rigidity
) heat shrinR¥gBUB&AcEieyokmeriesathabi lity, in order to use the

pol ypr opyl ene congosi ions which are disclosed in the above-nenti oned

pﬁblication,_as at St _Ehe&ﬂqq7ﬁ481%ﬁﬁlﬁhﬂﬁﬁoﬁfsTﬁEPP&VEN?HQQ%Q?cmuept_of
t t tl. . - . t
for o otret cROMBRR T banBE LY G £ P T ERE PR ST o P ARER AN 1Y RIGRES, ' "

smal | heat shnhRka0e PLRIHEIhatthd £ OLEEE1H0E cPL2dUOsNE A beSin 3
conposition thereof, and to a pol ypropyl ene-based stretched™fil m nade of

the resin cogpombieoandlitelddieset L FaHbd @ esc t16n R ILMO0 oivaBLer,shave
intensively studied, and as a result, have found that a pol ypropyl ene-based

resi n conposandoa ppdigrrepnbere priopglendvedyetowomoherubaw iwegght awddi e
swelling ratio in a specific range and a propyl ene-based pol yner having a
hi gh di e swePHOhg StETePNeT W TPEEY f i Ra¥ g D byt EbRPLEL ¥4SERE 1ve £&Nt

[ tion. Nanely, t t i ti I t | I - based
rosin comnosPrictd Pub aBR dRad AHELS SEBRAN ISR S O 8503 G M8 e oht
f | h A i . ¢li i i T
Of o OBy SARGAU HIPEL R Ao 08:0, 6yl L0 (8110 oy dsoutiaeh -, !
swel | ing ratiqq2faikyd £H1q MMFact OrdspPsesRss.for producing the resin

conposition, and to a pol ypropyl ene-based stretched fil mcontaining the

resin conpositi onFuth® ey ,egeRA-ilI-@286@P disiclllousds at poppldatablasked ow.
polymer having a superior balance in melt strength,
elongation property and flowability, obtained, in two-step
polymerization, by producing a crystalline propylene
polymer component having an intrinsic viscosity of 5dl/g
or more in the first step and sequentially producing a
crystalline propylene polymer component having an
intrinsic viscosity of less than 3dl/g in the second step.

However, it has been desired to improve rigidity, heat

shrinkage percentage and stretchability, in order to use

the polypropylene compositions which are disclosed in the

above-mentioned publication, as a stretched f£ilm.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The die swelling ratio of the
propyl ene polyner(A) is less than 1.7, and the die swelling ratio of the
-propyl ene-based polyner(B) is 1.8 or nore. a The above-nentioned die
swelling ratio is a ratio of a dianeter of a section of a sanple which is
extruded froman orif ice at neasuring & nelt f lowrate ( MFR) , to a
diameter of the orifice. The die swelling ratio of the propyl ene-based
polymer (A) is preferably 1 to 1.6 fromthe viewpoint of the heat shrinkage
percentage, nore preferably 1.05 to 1.5, and further preferably 1 .

35. Wen the die swelling ratio of the propylene polyner ( A)

l1to 1l

is 1. 7 or

more ( the transparency of thsuMMARYched fTHEN GiNwENEIONBY be deteriorated.
is preferably 1.8

The die swelling ratio of the propyl ene-based pol yner (B)

to 3 fromthe vi edpoohfiect bdlietber pirelsed tf ilnvieghittometls torprovederably 1
further Ereferably 2.0 to 3. Wien the die swelling ratio of

9to 3, and
t he propyl en
i nadequat e.

invention is
polymer ( B
and (B) is 1
99.9 by weig
8 by weight.
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. nmer %AQ d
hg§ipg BEUPegHOT TG AdNy ANd RE 14 CROR LAt Y ofathE FPEpy
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BLs1ANHohBEsREIRY RReARYY MBI d Ao I8 BP0 PSS £LRARL Y, 894t
brid"p A hikabidiaas] a

en the contént of the propyl ene p ess

o 99.

an 20 %

by weight , Eleettheuckalil aaedlof Nehd Ot &/PLRPY¥6RPBsi@IbR .CONPOSI Tion may
be deteriorated, and when the content of the propyl ene-based pol yner

exceeds 9 9 .

stretched fi

Im f
intensively studied, and as a result, have found that a

polypropylene-based resin composition comprising a
propylene-based polymer having a low die swelling ratio
in a specific range and a propylene-based polymer having
ahighdieswellingratio inaspecificrange, andcompleted
the present invention.

Namely, the present invention relates to a
polypropylene-based resin composition for a stretched £ilm,
comprising 20 to 99.99% by weight of a propylene polymer(A)
having a die swelling ratio of less than 1.7, and 0.01 to
80% by weight of a propylene-based polymer(B) having a die
swelling ratio of 1.8 or more, to a process for producing
the resin composition, and to a polypropylene-based
stretched film containing the resin composition.

The present invention is illustrated indetail below.

DETAILED DESCRIPTION OF THE INVENTION
The die swelling ratio of the propylene polymer(A)
is less than 1.7, and the die swelling ratio of the

propylene-based polymer(B) is 1.8 or more.

( A)

9 9Undby tkrd ghtirciuhe tlaingiedi ,t Yhefpitdwepoiypeopprengabased



5 obtained may be insufficient, and the heat shrinkage percentage of the
pol ypropyl ene-based stretch fil mobtai ned may becone | arge. The propyl ene
.polymer ( A) used in the present invention is a propyl ene honopol yner or a
propyl ene random copol yner. The propyl ene random copol ynmer is a random
copol ynmer obtai ned by copol yneri zing pr 6pr| ene with at | east one conononer
selected fromthe group consisting of ethylene and cx -olefins having 4 to
20 carbon atonms . Exanpl es thereof include a propyl ene-ethyl ene random
copol ynmer, a propyl ene-cx-ol efin random copol yner, a

propyl ene-et hyl ene-c~-ol efi n random copol yner. Exanples of the a -olefin
having 4 to 20 carlithaleyesmerdied dher eWellingetAfio1ipragarelo of

1- pentene, 2-nethyl-1-butene, 3-methyl-1-butene, 1-hexene,

Byl 1. b ReAns tSx bt HACGL B, (in, 5 STRLE A LG8 iy Bt fruded £rom
3-net hyl - 1- pent . 4- |-.1- t 43¢ 3= di sLv but ene,. _1- hept ene,
nmet hyl - 1- hex(;anrhe(,gzlr']glfJrféf3 % B%_a Séﬁ?' g‘%e, ﬂ%tlﬁﬁf‘i‘?ﬁgﬁ{eg&?&)[ t :,Er?e? ﬁﬁla_mle[{gﬁ ene,

nmet hyl et hyl - Jo@l,l._ttf\élq)rjjffg ene, nethyl-1-pentene, ethyl-1-hexene,
di met hyl - 1- hexene, propyl-1-heptene, nethyl et hyl - 1-hept ene,

trimethyl-1-pent emae giemdtheilt DEefteg.o il brbpjuletng, bdsd@pRlymbrdecene,
1-undecene, 1l-dodecene and the |ike. 1-Butene, 1-pentene) 1-hexene

andl - oct ene di28 pepeedlelrablynd tebut €énframdHe hedearnmo Bt o richep hefadr abl e.
When the propyl ene polynmer(A) is a propyl ene-ethyl ene random copol yner, the
et hyl ene contséminkags aferedhiyage, mogeppreadegiably 1.68% £9 o §heandewpoi nt
of the rigidity of the stretch fil m obtained, nore g{eferabli/ 3. 5% by

wei ght or | e&ITHhRF PreEREABINet et 19 ¥ - 39 P SRitdIR Abe Feaklingartice

propyl ene pol r(A)_is.a propylene-. .~ -olefin random.copolyner, the a

P eTi ncont &t ERS Brombaibaly BBYERRE| Al e "ot PREE - TIREERE SFEREhL of
the rigidity i bt ai r ef &EQIE 9% by wei ght or
| ess, and furot e%ﬂ.%r%fe%%#?/aﬁé{r%@ &g?zgﬁg_egr N stHe \ﬁéen ]\élo%%g%efene
polymer (A)is a pramd %%Wiﬂh@?ara@iéfbﬂ taBdeRopINU N asdde total
content of ethylene and the cx -olefin is preferably 15% by wei ght or |ess
fromthe vi egediymemfB} hics rpgefietgbdy Lh8 pol $pEopyl ehe- hdesgbositrtetocth fil m

obtai ned, nore preferably 12% by weight or |less, and further preferably 8%
by wei ght or thesstregehed filmoebtairedharay e dnefieraibly dvidatedd aandrR) of

t he propyl ene polynmer(A)_is preferably 0. 1 to 20g/l.Omn. fromthe

vi ewpoi nt of ﬁ"ﬂré:%f’f)\&grﬂ‘%qq]f LY 24 rtdgi3o'n Whede &88 fdeasyalieng matditabi ity

O oo VP EASEf£oL 0 SARRER | Wl LS8 VRS €
stretchability may be inadequate.

The content of the propylene polymer(A) used in the
present invention is 20 t0 99.99% by weight, and the content
of the propylene polymer(B) is0.01 to 80% by weight. Herein,
the total amount of (A) and (B) is 100 % by weight. The
propylene polymer (A) is preferably 50 to 99.9% by weight,
and the propylene polymer (A) is more preferably 80 to 99.8%
by weight.

When the content of the propylene polymer(A) is less
than 20% by weight, the stretchability of the polypropylene
resin composition may be deteriorated, and when the content
of the propylene-basedpolymer (A) exceeds 99.99% byweight,

the rigidity of the polypropylene-based stretched film



The melting point ( Tm) of the propylene polymer ( A) is preferably 140
to 170C fromthe viewpoi nt of exhibiting a good stretch processability and
«igidity and a small heat shrinkage percentage, nore preferably Z55 to

167C, and further preferably 160 to 166C. Herein , the nelting point ( Tm)
is determined fromthe peak tenperaturebdof a nelting curve of a polyner
freasured by a differential scanning calorinmeter (DSC). The anount of 20C
xyl ene-sol ubl e portion (hereinafter, abbreviated as CXS) of the propyl ene
polymer(A) is preferably 4~ by weight or less fromthe viewpoint of
exhibiting of an anti-blocking property, and a good stretch processability
and rigi dityobaéatdnadsmalyl veeadnssiFf idkiget pedc@ntAgehednr ehprigfkeiably 3. 5 %
by weight or less, and further preferably 3~ by weight or less. As the
cat al yst usegefoenpageuctfi dineofpdlimmmplémacbpseinstreAchusddm n t he
present invention, a catalyst for stereoregular polynerization of propyl ene
is used, andobspiagdnplay, becemenlya@t9Isyst em conbining a solid catal yst
conponent such as_a titaniumtrichloride catalyst, Ti-M-based catal yst

contai ning titani GRE RRAMESIEPORIMEGEA Jarse AANCHRR Pr&F bR VeRES8aNd as
essenti al conponents, .or the lik with an organoal um num co und and
optional |y thE & RFPRYSERGININIP R LERCEOT:A PAOSII Ui HERAPTLEARBAFECEr ¢ he
i ke; t | i i i t al t
bbt ot nad by ShSc BRSNS Marton Mopd 1o T8N Afflon! R iy oY1 €

titanium habgggAndad viN RIRAYIIT UG BPoSFSERET @4 tHOBRONAY st (orfd

or ganoal um num conpound and a third conponent, is preferable, and for
exanpl e, cat abgmshosigst eptedesd et theUgBokpt eohsibthag, 0E8etUyI43e665 and
4,672,050 are nmentioned. The propylene polyner ( B) is not specifically
limted, andakdo®modrediiyisshavpobyhtes Caparbenustens Foxampdias thegeof

non-1i near propylene polyner. resin having a strain hardeni ng el ongation
viscosity, i|hRELHEE RoPdSPYIRnAT idt¥leny FaRRdPBnCOROB¥EA efe pol ynmer

resin produced by.a nmufti-st pol rizati an and having a broad nol ecul ar
et ght | di st 1 PBABYA ST~ PRET Pk E SRS T d GIEUEE THa MER of the. pr opyl ena
polymer ( B ). refer _d- / 1 e vi ewpoi nt of
stretch procégggglﬁﬁfyegﬁl 5$gaent%§ﬁ%%$gd§#g¥% i%%ﬁéggg%ghu!e structures
in a stretched fikpahpneRdornEie ®refieral Halding 4o 2WELPHOH atomdd

further preferably 0.6 to 60g/1 Omn. The nelting point ( Tm) of the

propyl ene poliyptude B-butene, 2-methyl-l-propene, l-pentene,
2-methyl-1-butene, 3-methyl-l-butene, l-hexene,
2-ethyl-1-butene, 2,3-dimethyl-1l-butene,
2-methyl-l1-pentene, 3-methyl-l-pentene,
4-methyl-1l-pentene, 3,3-dimethyl-1l-butene, l-heptene,
methyl-1-hexene, dimethyl-l1-pentene, ethyl-l-pentene,
trimethyl-1-butene, methylethyl-l-butene, l-octene,
methyl-l-pentene, ethyl-l-hexene, dimethyl-l-hexene,
propyl-l-heptene, methylethyl-1l-heptene,
trimethyl-l-pentene, propyl-l-pentene, diethyl-1-butene,
l-nonen, l-decene, l-undecene, l-dodecene and the like.
1-Butene, 1-pentene, 1-hexene and 1-octene are preferable,
and l-butene and l-hexene are more preferable.

When the propylene polymer(A) is a propylene-ethylene

random copolymer, the ethylene content is preferably 4 %



preferably 130 to 170C fromthe viewoint of exhibiting a rigidity of the
pol ypropyl ene-based stretch filmtogether with a good stretchability and
«modul us and a snall heat shrinkage percentage, nore preferably 140 to 167C,
and further preferably 160 to 166C. Theganount of 20~ xyl ene-sol uble
portion (CXS) of the propyl ene ponner(%D is preferably 10~ by wei ght or
Fess fromthe viewoint of exhibiting an anti-bl ocking property together
with a good stretchability and rigidity and a small heat shrinkage
percentage, nore preferably 6~ by weight or less, and further preferably 4~

b i gh f i f e | I
oy vel O orek 8351985, 8=CTLALYFLEe! 1 KBRS 00 e WG RigRY gPe
pol yrrer Zat | ofe fe REARY Y b daaeiba ARA-APEELELEA Y 2258l Bl gt al vt

as the catal yst used for production o ore-nmentioned p ene

pol yner (A) isrnea8ssongda FhetheePyrere i ess Byyi Gepgrt ebabhysa propyl ene
polymer ( C) which is obtained by a polynerization process 9 contai ni ng

a step of produciwige® tOe gioEPplreiy podivgietr () Bs arpysdépy léne- pr-opyé £0e

pol ynmer portion(a) having an intrinsic viscosity of 5 dl/g or nore and a
step of prodoehégnIPEBlyness-thhy Geipdhf iof cantepdt k| pref grapyiveh®? pol yner
portion ( b % having an intrinsic viscosity of |ess than 3ﬂ|/g, and _has an
intrinsic viR¥oEeighbforesesehfinondibg FA8WRN B te @i dihavaightdHE ¥t 2fbuti on

nunber aver abe et e B b (R ERHRSHT TEce RRSFETa0L¥nb ALY SMHLPEE aned
I 1 I ' i I I
or i on(b) ey b= FrooBl,EUEkrY ph¥H Y 478 bk BB DO KSR DVl e

pol yrrer por ti on ripspgehleatop PR OB029mbAnACtd B BdiRLIR).- Ay sgLer abl y a

propyl ene honopol yner and a copol yner " of propyl ene with conononers such as
et hyl ene andfoyo Xe¢ i lrefridorh@dpid vindo, thecabhan abamenitnodre eipLsheof a
degree of not |oosing crystallinity. Exanples of the (x -olefin having 4 to
12 carbon atang the|ddelefinehe, prefengbly- behttonadididxerelessctram, and
the like, and 1-butene is nost preferable. The anount of a degree of not

| oosi ng crysEBEITHPYBOURE{@F StRe gt Ft 0P ] b &inRLYHT Qe evpohRfetls, and
o7 STl ol e PRSP g RIS, el RS 1Y LYY §Eppbecont et
o g ColERY i Rkt sty s el ghectonken) o |
wei ght or |ess. The melt flow rate (hereinafter, abbreviated as MFR)
of the propylene polymer(A) is preferably 0.1 to 20g/10min.
from the viewpoint of the flowability at extrusion
processing and the stretchability of the
polypropylene-basedresincomposition, morepreferably 0.5
to 159/10min., and further preferably 1 to 10g/10min.
The melting point(Tm) of the propylene polymer(A) is
preferably 140 to 170C from the viewpoint of exhibiting
a good stretch processability and rigidity and a small heat
shrinkage percentage, more preferably 155 to 167C, and
further preferably 160 to 166C.
Herein, the melting point(Tm) is determined from the

peak temperature of a melting curve of a polymer measured

by a differential scanning calorimeter (DSC).



10 The above-nentioned crystalline propyl ene polynmer portion(a) and
crystalline propyl ene polyner portion(b) are preferably in particular, a
.propyl ene honopol yner, a random copol yner of propylene with ethylene in

whi ch the content of repeating units derived fromethylene is 10~ by wei ght
or less, a random copol ymer of propylené with a -olefin having 4 to 12
.carbon atons in which the content of a repeating unit derived fromC~
-olefin is 30~ by weight or less, or a randomterpol ymer of propylene with
ethylene and a -olef in having 4 to 12 carbon atonms in which the content of
repeating units derived fromethylene is 10~ by weight or |less and the
content of repeatThg ambtatdefi 2o f rioylexe-obkhbhei potiomy wei ght or |ess
. A part of the above-nentioned crystalline propyl ene polymnmer portion(a)
and a part ofheneiabdternerbibaesdatredtad |GHR) ppbpyhenprpplyyeae portion ( b
) may be bonded. Exanples of the process for produci ng_the above-nentioned

propyl ene poP9h§mF€XAOnéﬁu@é%fﬁﬁﬁQﬂﬁm%ﬁaRﬁﬂ@@%ﬁhEaPFoﬁeEPoéé§§ d&&®pri si ng
produci ng the crystalline Iene pol 0 i g in the grese ce of a
polynerlzatlﬁﬁeHéPéP§s?f IQ?23¥|%ﬁt€eé f'9% RECPFFEY -s?2Je and
successivel . PLOGHCLgCLNE §&x%g%'s'a5qalwag%§%2§fay§b POStAORA, TN the

sane polynerlz FONn~Vesse conti nuous rocess using at
least two pohyORrdgAlhRAgY én@&ﬁ'@e%cﬁqa ;p&esf%rf% SO by g1 gReduci ng
the crystalline propy ene pol'ymer portion(a) in the presence of a

pol yneri zati gp ¢akalyahd utﬁthefﬁ rfite MOy | 20t bpnweegael ofd nelssstep)
transferring a product produced in the first vessel to the next

pol ymeri zati on veasethanshpabystiuvgpd forc pysdaldtiima pfophé epeoppl gner
portion(b) in the pol ymerization vessel (second step); and the |ike.

Furt her, theppdy¥pesr (23t oed vids $8les DESSE NIt inNentiios, at eptahdstnhEosecond
step may be respectively one_vessel or 2 or nore vessels . As the _catal yst

used for pol ?ﬁ@FF?&@igb‘Pra&fP%%m%b%étﬂrﬁﬁt‘?%ﬁ’&?%’r]c%’ﬁ éﬁél%q‘ ﬁéﬁd(%ﬁ’,r a

catal yst for eslereoq- regul r po ynerl i p
speC|f|caIIy, xqm E irl & a%t SaYs a}llciacgcgt% uée%gﬁ lé'l ngrlzatlon of

the fore- mentfbfagsﬁe Ao '&ﬁeasocal da(r@urhstfﬁeﬂe%ae ‘é*a%all@tsrﬁ nsic

viscosity[~7]a of t ore-mentioned crystalline propyl ene polymer portion
(a) is preferabMy-%dbed &ataryest rasntdenvhgwpotahiah,t hagalegsamhabi ity of
t he pol ypropyl ene-based resin conposition for a stretched filmand heat
shri nkage peheéngege apfd tare eslteadtmdn fddmer apomponadprsf essleintigdl/ g or
nore. The higher the intrinsic viscosit 77 ]a of the fore-nentioned

pol yner por t FERPPA nttSheOﬁoiteep%ékeraw i%n'%rgw%mmumscﬁrapweél arly

I sopeel o L] ahdodoR et by e iE e cobroRen Lo Er e Ao Tt aRRER ey anl y
6 to 13dl/g ggﬂgmh p;reftﬁ@ame? aomél;gﬁgce}l;aeca@a?gatd ¥a) +Qk &Pﬁe

fore-mention rystalline propylene polyner portion t he polyner (O

i s preferablysOmed®ib@edd~ ADY:aWRiGH L (sj'b’ﬂ‘li”@ﬁ}’obﬁélﬁné@nb§n&oﬁi‘t‘51n@hgt he
fore-nentioned crystalline propyl ene pol yner 12 portion (b) is 99.95 to

65% by wei ghtpliidooathdygiteapopaohent Cbetaaamngsmagﬁeadpmsttmganhemdle
swelling ratio, nore preferably 0.1 to 25% by wei (nanely, the content
proportion wbaépgﬁﬁeaﬂérénrﬁ#ﬁqiﬁﬁﬁiQﬂﬂﬂﬁaﬂﬂ PEES éﬁ@Pﬁéﬁwﬁ%# BBrtion

(b) is 99.9 to 75% hy wei and_further preferably to, 18% by wei ght
(nanely, the°E§ﬁ‘Pé’?"i'tl“ﬂP6'¢’g'f gt G afsﬁérﬂeﬁﬂﬂeﬁé‘&% yot5I i ne

propyl ene pobyg% td O%n(é))fo'rs egzganzpfé) 8&/{35&@%' gpé%ems described
in U.S.Patents 5,608,018, 4,743,665 and 4,672,050 are
mentioned.
The propylene polymer(B) is not specifically limited,
and known propylene polymers can be used. For example, a
non-linear propylene polymer resin having a strain

hardening elongation viscosity. in other words, high melt



The intrinsic viscosity [ ~7 ] a ( dl/g ) and the content W ( % by wei ght
) of the fore-nentioned crystalline propylene polyner portion (a)
.preferably satisfy the relation of ( Expression 1 ) described below, from
the viewpoint of the nelt strength of the fore-nentioned propyl ene pol yner
(© and the easiness of adjusting the dide swel I i ng ratio of the

-pol ypr opyl ene-based resin conposition for a stretched film W
~400Xexp(-0.6 X [ ~7 ]a) (Expression 1) The intrinsic viscosity [~]b of the
fore-mentioned crystalline propyl ene polyner portion(b) is preferably |ess
than 3d1/g fromthe viewpoint of the stretchability and the flowability and
processabi | i tgnsfidnhea paopylemd podynaseark sios produtedsby icomul dhdsiepe
preferably 2d1/g or less. The |ower the intrinsic_viscosity [ n ]b of the

f or e- ment i on®@LySemigatian iagl (having anerepdemplersday &gights ( and
there is particul a;rl‘_l%i:I no lower limgtation, but it is usually 0.5d1/g or

more. The i nBAFf&eWiibsianf e 1bike #he P6RELIRBRG-oned pol yner

ti b) i ly 0.8 to,2d1/ d pref bly .1
P R01/o. 13 Tre RO Rt theebab Ty pd b BRe R} o BrBitushay b

talli i : LSt Lat el
St ting the BPolOgTEREY TEonbOR LIBWBLIS b 08 At oh o 0¥s BRRL IR 21T

determ ned f el PRSI od Jlardrd PEsh hef aykansi80stPActielsNnSinCa
viscosity [ ~] ~ of the propylene polyner ( C) , the intrinsic viscosity
[ ~ 1 a of tkeredlchss £pdintfcamdd Ambre phdféhablespesttoveocgplentia.( Wa and
W ) ( ~ by weight ) of the polyner portion ( a ) and the pol yner
portion(b): pnd flurtheq prefleddoly §.67tdakOPALOmNe.( Expression 2)
Intrinsic viscosity (dl/g) of propylene polynmer(C) Intrinsic viscosity

(dl /g) of crystal [ ﬁemﬁﬁ-gbygeh%i’bgkl"y‘ﬁérog&hﬁ BFCRY Lgae pedymeR(R) ispy

wei ght ) of crystalli.ne propyl oPoLyner portion(a . Conten ~ by
wei ght) of cPYST&HANE &E’@p&loeﬁrg%p(gl tﬁgﬁ“ Bﬁ?tYbﬁvé?}'?x\go?fnﬁ‘ﬁﬁgil%i&’igscosi ty
[ n]~ of th [ WIS ' ré&d t han
3d1/g from t%e£€$£%£€?%'tfo%}$g?ﬁ%9p¥%%ﬁ%%y ane %ﬁégé’?aﬁﬁ?gb%fth?ﬁ

pol ypropyl engikasadgoedl BteeReabii1GT ¥ Oandt medehusThed @Wematinenledtt! i nsi c
viscosity [ ~7 ]~ of the fore-nentioned polymer (C), the nore preferable it
is, and ther ghrinkadeowsrddmtidgd j anora paefercabay, 10t tiot lies7WUsuanldy | dl/g
or nore. The intrinsic viscosity [~7]~ of the fore-nmentioned polyner (C) is

nore pref er afuyrthely preafemalanted ke 1AGK 3d1/g and further preferably

1.2 to 2.8d1l/g. .
The amount of 20C xylene-soluble portion (CXS) of the

propylene polymer(B) is preferably 10% by weight or less
from the viewpoint of exhibiting an anti-blocking property
togetherwith agood stretchabilityandrigidityandasmall
heat shrinkage percentage, more preferably 6% by weight
or less, and further preferably 4% by weight or less.

As a catalyst used for production of the propylene
polymer (B) used in the present invention, a catalyst for
stereoregular polymerization of propylene is used, and
specifically, a similar catalyst as the catalyst used for
production of the fore-mentioned propylene polymer(A) is
mentioned.

The preopylene polvmer(B) is preferably a propylene

polymer (C) which is obtained by a polymerization process



14 The nol ecul ar wei ght distribution of the fore-nentioned propyl ene
polymer(C) is preferably less than 10 fromthe viewoint of the stretch
processability of the pol ypropyl ene-based resin conposition for stretch,
and nore preferably 4 to 8. Further, th% above-nmenti oned nol ecul ar wei ght
distribution is aratio (Mv M) of weight average nol ecul ar weight(Myv) to
nunber average nol ecul ar weight(M). The nelt flowrate (MFR) of the

pol ypr opyl ene-based resin conposition for stretch of the present invention
is preferably 0.1 to 20g/1Omin. fromthe viewwoint of the flowability and

the stretch pr ssability. a t rusion .process .

pol ypr opyl engﬁ’%ggéHngSanéS&?p?sfi ggﬁW&ngs:br'ﬁgc% gnsr%e%‘é{ e"\‘%lr%lﬂ: y°5. 5to
159/1Omin. (54 pr néé j - i.ng

poi nt (Tm oft%e?%&%?%ggggllee e-ogéé'?éﬁér ipséll&nkcegp O%%?%%T?grﬂgﬁr?—g cﬁnof t he
present invephteinkscRFE &SSPy &@ahgﬁ#&?ﬁ&@%& Bes MV P ¥R B a®ding _
expressing the good stretch processability and the rigidity and the heating
shrinkage peggepbage, 6Py wedighrtabEya Ixbyd a1 668k , prrowly fené hes1phef er abl y
155 to 165C. The ampunt of 20C xyl ene-sol ubl e portion (CXS) of the

pol ypr opyl enpebésed (bediaviooypodintimmsfiar viscesthyaolf 1@es pheseddl/gventi on
is preferably 4~ by weight or |ess fromthe viewpoint of exhibiting

anti - bl ocki n@n@r Bpér 8} ARGTHRE ifoFdsCosidy pfoceesninan \Sdbhetaed Aith

rigidity and the heat shrinkage percentage, nore preferably 3.5~ by wei ght

or less, and“P4fFH PrpWQngéb%%s§£#§?“ﬁ§hﬂﬁeﬁﬁe§%g ?3 bﬂSXAEth% %Focess

for producin I - e i %ﬂﬂfP itiLo h nt

i nvention, agp“t}%g%lgés) %?élgﬁ‘%é&elle\?e yadrarﬁvgaggl&ara elsc;? Soﬁﬁé?%zif%g{?ﬁg

propy! ene- baggdeBah KERLEArAdr 1% Paud efteabaggd pol yrer ( B) and mxing

the polynmer ( A) and the polyner ( B ) a process of polynerizing the

propyl ene- based poh¥nNBboA: -mae tilva el epyer DasedppobyIBhEBpo1kaerect i vely

at any one of steps using a nmulti-step polynerization process having at

| east two stppstiendahend keysded lime poveylehomrssenfpoespen{byel y and

separately polymerizing the propyl ene-based ponner&A) ind t he

pr f)pyl ene- ba@?ﬁ b@??ﬁérﬂﬁ)ozﬁléjﬁFS?éssa%i\aF@sigéfﬁﬁ aply- &:?CP%%IEE&%%E@I y

pol ymeri zi ng_t he propyl ene-based pag r .an ne propyl ene- base

pol yer (5 aHBEtPH“EF THLOD SRS llk%r@ln%ahggﬁd} g;ﬁe?eef%mw_ 8t ai ned
eing res S i iLca

y 9 R&§ %%’&k#é‘ggyyﬁ&fkf@gllé’né’%&é@%ds r lahd'Q cé???égﬁxe‘}: bEY

limted, and a solven on pr Ich1s car out 1n the

presence of BEOF 2eheSPL M2 BbmondmdiKs POh WIBE L ERLERB dHD S VWOLEBihS
carried out In e presence of a liquid nononmer, a gas phase polynerization

process whi cChairinga#nr ited 1Quicaborhea talisence aof ancubstieanta adéyréequEd
medium and the |ike are nentioned, and the gas phase pol ynerization
process i s phetelabséngrgmysiallaipotymeri zati on process conbining 2 or
nore of the above-nentioned pol yneri zati on grocess, a_ nmulti-ste

pol yneri zati on prB¥BERIREV PRI ¢ eqdPiiRoNeVERY éﬂ%’&@sﬁaﬁﬁﬁPigﬁgﬂs A
process of m xLagabhe REeRYL eneRASEA Aol dAY , 318lehig o PPYLEDga Dased
pol ymer (B) i5 not specifrcally

and the like, and l-butene is most preferable.

The amount of a degree of not loosing crystallinity
differs depending on the kind of the comonomers, and for
example, in case of a copolymer of propylene with ethylene,
the content of repeating units derived from ethylene is
10 ¥ byweight or less, and in case of a copolymer of propylene
with an¢ -olefin, the content of repeating units derived

from the® -olefin in the copolymer is 30 % by weight or

less.



16 limted, and for exanple, (1) a process of m xing the polynmer(A) and the
polymer ( B) with a ribbon blender, a Henschel m xer, a tunbler m xer or
-the like, and nelt-kneading the m xture with an extruder or the like, (2)a
process of respectively nelt-kneadi ngthe polynmer(A) and the polynmer(B) to
pelletize them and then further nelt-Kkmeading the m xture which was
obt ai ned by m xing these according to the simlar process as described
above, (3)a process of respectively nelt-kneadi ngt he polymer(A) and the
polynmer ( B) to pelletize them blending these pellets by dry blend or the
like , and then directly m xing the blended m xture using a filmform ng
machine, ( 4 ) a @BQCSéévﬁtm%%%@%ﬁé&”ﬂﬂ&dﬁﬂﬂlfﬁ@aﬂrBByEEﬁep%bﬁgﬁkx(A) and
the polyner (B) to pelletize them then separately feeding thesé to the
extruder of pottlisnfannand er¢litag1dame Propyd dhepo Btet heottkenabg
mentioned. In the pol ypropyl ene-based resin conposition for stretch of the
present inveareoprefiesabbyl izepartitubarcaatpropmlanei sdmbpolgment,, aan
anti bl ocki ng agent, various inorganic or organic fillers may be added at

mel t - kneadi ngandeint gppoilimercofepPvPrrdendanhhngthirdeolsj dot wahdhethect of
the present invention. Further, a master_  batch containing 1 to 99 Bgrts by

wei ght of t hEOPEBRYI efereRsEF 5@ WhdrEadeFdvedE s tatByloreghe dP¥parts

b ight of th | -b d | B) i i m il d, d

The ot er CbRYCHeRAG R Ta 5P an: Palenfion Fopodymias of verapleBb EikRned” "
trati : i.Z1 . -

polymer (A T okP AR EATS, B2 SUUEE dCdd (Gl EhE CoRPRE

using a nulthrsd eRpRALATRY LA @8r PTOESSTomMay L Blledlinl £8%04 WY WEEgAL A
process of conmbining at |least two steps of the sane or different

pol yneri zat i op JEoOsL I8 Wihddbm Wersel ndé 2o £ poopy 1eole/ anthpotyprehnaat i on
process which is carried out in the presence of an inert solvent , a bulk
pol yneri zat i andpt ccdes imihaning 4cko i 2 edxinn ahonkd pvbichddeo¢ontengui d
nononer, a gas phase polynerization process which is carried out in the
absence of a®§ubRPaAELBEI Y1 FHAF et R Um & el anked s 1O bHtYeheht and it

[ in,which th I - based I A,and.th '
br opy| en- baBEALPaFy ARA( B SaPERS e ZERERC Y rLED AerEpedofroRe
process. Thedx%yggggyigngogaﬁgdw% ﬁgg(ayni dion which was obtained by

t he above- nentioned process of “polyieri zing the propyl ene-based pol yner (A)

and the propyl eneabgsetl #pltHe v neridied Brpd €881 Uk NErépPubhb- st ep
pol ymeri zati on process having at |east two steps , nay be further m xed,

and as the nprippepr pogtsidierlecind a pavtest bhenabbvieremditrignesi ng an
extruder or the like is nentioned. At this tinme, a stabilizer, a_|ubricant
an anti st afr¥sigdaine RroRyiliemeoPRILTFeAgRAE AN i MdVgRRI BoRfeBr gani c

fillers may be added in the palypropyl ene-based resin conposition for
stretched fiIn1ofgfﬁ@ngESQSt%F%Véﬂﬁgéﬁf%ﬁgaﬁﬂQg?ﬁgﬁaPﬁgF Pn the production
of the pol ypéB?%%@h‘%ﬂ%%%d BEoByIANOELE VAR A(Y) $hicHed bhtBhwiget NE
cat al yst use or
polymerization process comprising producing the
crystalline propylene polymer portion(a) in the presence
of a polymerization catalyst in a polymerization vessel
at the first stage and successively producing the
crystalline propylene polymer portion(b) in the same
polymerizationvessel; acontinuous polymerizationprocess
using at least two polymerization vessels connected in
serious comprising producing the crystalline propylene

polymer portion(a) in the presence of a polymerization

catalyst in the first polymerization vessel(first step),



18 pol ynerization of the propyl ene-based pol yner(A) and the propyl ene-based
polynmer B), a catalyst for stereo-regular polynerization of propylene is
used in a case of separately polynerizing or in a case of using a

mul ti-step pol ynerization process, and specifically, a simlar catalyst as
the catal yst used for polynerization ofllthe fore-nenti oned propyl ene-based
polymer(A) is nentioned. The filmform ng and stretching process of the

pol ypr opyl ene-based stretched filmof the present invention is not
specifically limted, and in general, a machine direction uniaxi al
stretching, a transverse direction uniaxial stretching, a sequenti al

bi axi al str et SferifynlpradeeitspRodycad shrai€iingt aekdlul 86 thaxi al
stretching, and the like are nmentioned. These stretch systens are

i Il ustrated rekbvpo lvand iva tiorcte 9%e ek ipalod@tgigig Hihe chys talline

pol ypr opyl ene-based resin conposition is nelted by an extruder, then,
extruded t hreiepyteme dpelymag poritdomi(dd idm tthe frrlyeersnatioby cool ing
with a cooling roller. Then, the resulted sheet is pre-heated and stretched
in the machiVRS$#}E3eroRdp§Larder 288 Shenddtierg FHTFRET anBhef necessary,
subjected to aJXcor ona éreat ment_.or

the |i d d._ T
Girbcti on uRSKTEPELER bLER VAR S BSPTAbbGP I T LaPand FREARRR i on i s
lted b h [ jdified i
The. form of SrabitEl e sRERe i eP ok vas IR PL, 2 G AR S R 51 The
resulted sheet arg; CtREPEAta1$9tPOUsbHO o@D 19 UL S1 G F @R9€eHeal ong the
flow direction, and stretched in the transverse direction by spreading the

interval of dthevabayetientdopedpylens pedyaferofticksai datahgati Ggrf ur nace
conposed of a pre-heating part, stretching part and heat treatnent part,
and i f necessteyeosubgetacdpodymerdizaid oty oft peopydrentehe g ivesd amthdwound.
Sequential biaxial stretching The pol ypropyl ene-based resin conposition is
mel ted by arSR&EiEHeRr11lYheh Siddkar&dttndilgRsatredratadrgtsesediford by

cooling with cooling, roll. en, the resulted sheet is pre-heatged and
ctretched | PTHENSRLATREOR 45 ERRooty nERET PSS T Gionk pig HemEE CF)
Subsequent | y; ¢ 2‘%&‘%‘&? of the resulted sheet are clanped by two |ines of
chucks arranged al ong ﬁé flow direction, and stretched in the transverse

direction by spresg nonthenknbeviakodh thilen apoye- tRAt EoRednewd ildmas of
chucks in a heating furnace conposed of a pre-heating part , stretching
part and headrysealhbné propyland pblymeaspamryt,iosulljasctied g fexats bya
treatment or the |ike, and wound. The fusion tenperature of the

pol ypr opy! erfed bég ear meglen frompbbet voawbpainkeofcthemting te¢haki hityteo£t chi ng
is usually from230 to 290C . The pachi ne direction stretching tenperature

i s usual |y fYRIMPLIFRIPISRNS - BAgeE He Trelt FOAL OBl SRTs® rtft’chl e d

T R AN LRI e pe R S e e o e

is usually f£0in@HeOpt8ferably 6dl/g or more. The higher the intrinsic
viscosity[ 7 ] of the fore-mentioned polymer portion (a),
the more preferable it is, and there is particularly no
upper limitation, but it is usually less than 15d4l1/g. The
intrinsic viscosity{ 71 ]2 of the fore-mentioned polymer
portion (a) is more preferably 6 to 13dl/g and most
preferably 7 to 114l1/g4g.

The content(W,) of the fore-mentioned crystalline

propylene polymer portion(a) in the polymer(C) is
preferably 0.05 to 35% by weight (namely, the content W,

of the fore-mentioned crystalline propylene polymer



Si nul t aneous bi axi al stretching 20 The pol ypropyl ene-based resin
conposition is nelted by an extruder, then, extruded through a T die, and
-solidified by cooling with a cooling roller . Subsequently, both ends of
the resulted sheet are clanped by two lines of chucks arranged al ong the
flow direction, and stretched in the mdchi ne direction and transverse
direction sinultaneously by spreading the interval of the above-nentioned
two lines of chucks and the interval between chucks in individual line in a
heati ng furnace conposed of a pre-heating part, stretching part and heat

treatnment part, and if necessary, subjected to a corona treatnent or the
li ke, and woRRBLLiFDLUP Arisi9%Bcid%d t&t PERCRY ¥ ¥R hof HOR oy sHkeRRERYE r esi n

iti ' |ted b tryder ., th , ext d th h I
e and SoPE Y R SATasH SEorihIe task thy G681 THELLLR TAFER . (RS Thon,
th | t ' - | f ' f heat
rort s then PEaeEzaBHRr B dn S0t b, el (HAREER R cBeTEOhEBRT oh Speed

nip rolls topPepaktebanRdod ONg Adi% It fofeald: st I‘lilfi'élsqx.ﬁ#git A@n. the

tube is stre SO In the transverse direction, by swe e tube

with the actpenymbripdetieh (WEisuse.oftairs96 ghed ,bghueap-ther! ow
speed nip rolls and the high speed nip rolls. The stretched fil m passed

t hrough t he prgbBespbég 0i.p rtol [18% Syt wevight y(ddrealed bpeacbaakntg furnace
or series of heat rolls , and if necessary, subjected to a corona treatnent
or the |ike, papdonbind. Wy of 1tiEXAvRicEIneamei pred gnys akhinerpiapy lender
illustrated in_detail according to Exanples and Conparative Exanples, and
the present PRAYBREFoROES1RSt (PnilSed A ere®® P2¥nRY nehgBtar forming a film

and the eval uatiop of. the stretching .processabiljty used pn Exanples and
Conpar ati ve Exanpl &% Jaﬁ’terjsrh%%vﬂ‘glcﬁlqﬁ)Etﬂ?ﬁm(fd&r){ﬁ)nan%htﬂe cotbent

pol ypr opyl eng- J i=t.L.Qn i ature
bF 2600 usi i Be T T B b o R L A B R TR O e
~, solidifiegobymarcgekitignr qla) Qre¥¥zdWIPrepesorp theetehavids df

t hi ckness of | mm Then, the sheet was stretched between rolls at a
stretching tepppraseienot ) ldedcmiised @t CHHirugn vhgniviewpbiat of bhéo a
machi ne direction (MD) using a |ongitudinal stretching nachine. Then, after
the sheet afmeltiskrenablhtafdithgl ferecmentiioned prep¥dene podymerchcC)

tenperature of 151C and_ a stretchi.ng magnificatjon (nechanical
magni fi cat i oAP4ofR8 ?GsénFP§n§§eF§é%&¢A§ﬁi?ﬁ?(@HS éﬁﬁ%&f%ﬁt%ﬁ?b?-%?stem

transverse s tch Lne, . rri.e

M1 gati ng byneAOLIPr JEEFARE phRERT oL h SELL 08 BUL R AoRYS | e
prepared at gifj mform ng speed of 25m mn. Further, a filmwhich was
obt ai ned by aging the obtained filmat 40C for 3 days for neasurenent of

film properties. Wa =400Xexp(-0.6 X [N ]a) (Expression 1)
The intrinsic viscosity [ 71 ], of the fore-mentioned
crystalline propylene polymer portion(b) is preferably
less than 3dl/g from the viewpoint of the stretchability
and the flowability and processability of the
polypropylene-basedresincomposition, andmore preferably
2dl/g or less. The lower the intrinsic viscosity {77 ], of
the fore-mentioned polymer portion (b), themore preferable
it is, and there is particularly no lower limitation, but
it is usually 0.5d1/g or more. The intrinsic viscosity[ D]
of the fore-mentioned polymer portion(b) is more preferably

0.8 to 2d1l/g and most preferably 1 to 1.8dl/g.



(I'l) Evaluation of stretchability The pol ypropyl ene-based resin conposition
was extruded at a resin tenperature of 260C using a T-di e sheet 22
processi ng nachi ne having a screw di aneter of 65mm ~, solidified by a
cooling roll of 30C to prepare a sheet having a thickness of |mm Then, the
sheet was stretched between rolls at alstretching tenperature of 120C and a
stretching magnification of 5 to a nmachine direction (MD) using a

| ongi tudi nal stretch machine. Then, after the sheet after the | ongitudinal
stretching is stretched at a stretch tenperature of 148C and a stretching
magni fi cati on (mechani cal magnification) of 8 to a transverse direction
(TD) using a tentBhesyatetinsiansiscedsidiylet dhi o whehifoee -iMeertidndd eat nent
was carried out by mtigating by 6.5~ at 165 C, and a filmhaving a

t hi ckness ofcggstalhinesppeppared nolymer| pefbiandy)spaadvefa@bashed. The
stretching property was eval uated by the appearance of the stretched film
When t he appR¥raPeEoBrigkelytfetEhBd tnenphRdugbdan earditiencAfngler operty

f d t d, . t he, bad f th
Unevenness. oPOLYRBFCRBRSLOME Jot AR DI UGR L viS CPERGPP8 FEOTas bad,  The
t ti ' | | es, and N EX
vae carrted EFPAERBRAANG : HRskE T RETREY i £4) R PAREE iCoant 1y of

pol yner (Uni{zisgb/sg.):ﬁr_lfjsﬁ ggoafntHQbﬁbe§ﬂsney§§1y&éfQﬁst,?fhehﬁ%@ﬂﬁgﬁet was

carried out 1n tetralin 135C ." Furtiher, e Intrinsic viscosity of the

crystalline pigpwykerg PPl ysBRhRGIiHRet bbrefioa (A PPihardOIDPeOL Yy Iee Whi ch
was obtained in Reference Exanple 1 described bel ow was determ ned using

t he fore-nmentoohedteqiidf iamd By,) (%237 wa)lghttl)tof lttwe pallgmedyrtion(a)
g/1Onn.) It was nmeasured at 230C according to the nethod of condition 14
of JI'S K7210an@3rhpi podwimeri mpLtdtam(§)SR) The di ameter of the section of an

extruded article .
[M1e=([N1cX100 - [N ]aX Wa)™ Wy (Expression 2)

[7}c: Intrinsic viscosity (dl/g) of propylene
polymer(C)

[N1a : Intrinsic viscosity (dl/g) of crystalline
propylene polymer portion(a)

Wa : Content (% by weight) of crystalline propylene
polymer portion(a)

Wo : Content (% by weight) of crystalline propylene
polymer portion(b)

The intrinsic viscosity [ 7 ]: of the fore-mentioned
propylene polymer (C) is preferably less than 3dl/g from
the viewpoint of the flowability and processability of the
polypropylene-based resin composition for stretch. The
lower the intrinsic viscosity [ 7 ]c of the fore-mentioned
polymer (C), the more preferable it is, and there is no
lower limitation in particular, but it is usually 1dl/g
or more. The intrinsic viscosity [ 7 ]c of the
fore-mentioned polymer (C) is more preferably 1dl/g or more

and less than 3d1l/g and further preferably 1.2 to 2.8d1l/g.



whi ch was obtai ned at neasurenent of the nelt flowrate (MFR) according to
the nmethod of condition 14 of JIS K7210 was neasured and the die swelling
-ratio was determned fromthe following equation. Die swelling ratio =

D aneter of section of extruded articl«ﬁ/Diarreter of orifice (wherein the

di anmeter of the section of an extruded‘article is the dianeter of the
section perpendicular to the extrusion direction of the extruded article,
and when the fore-nentioned section is not a real circle shape, the average
val ue of the maxi num val ue and the m ni nrum val ue of the dianeter of the
fore-nmentioned section is referred to as the dianmeter of the section of the
fore-nentioned exthedealefuigreVpight Mgisdciibatiah W ©RStribution It was
measured under the conditions described bel ow according_to C (Cel

Per neat i on ?Bﬁg'f‘%@FéBH%i PEI\E/IQE enl—eurPLOr?é’rme%ﬂ ctf T l?ﬁﬁlp di !Sislroluti on
Lo nunber avEranelaridt e Mo Lyt s, BE MR SR A Nt ur e
by M1ipore Yatgls Cpg‘i?@ %ﬁte%e)d—ib%ﬁéﬁrgesﬁhegﬁgoﬂﬁgg £ol b HRASH ement

tenmperature . 145 0- or obenzene Sanple concentration’ .

S/ 8L A Cagh@Imér@prdF dLalBs Drepd eduidin: Sttdadrolnsiyisnes. ()
Melting point (Tm wunit: 'C) ing a differenti ‘al scanni ng

cal ori net er (SCedulanmd Bghtidad tiyi Reyiom ilsl avratGo (Mw/Mnd of)weight
propyl ene pol yner conposition was prelimnarily nolded by a hot press
(after preliavenagehealénglar 280gnt oMWl ho mumdser prestage mekecwlaed to
50kgf/cnR2 over 3 m nutes and was maintained for 2 mnutes . Then it was
cool ed at 30¢2#8RtEMA) mut es under a pressure of 30kgf/cnz , and a sheet

(reatad at 220 G TBF BEH AT SAGETCOR T} Selon ROGIREPTISAR] M=t he shuet
was cool ed o350 dipded PTBRT AL ARNGENG el BrEs £t399v§{1 B kEPE at

150C for 1 mnutes urt cool e a coo Ing ra

kept at 50C gsﬁéférarbmyt 8S1 ftwtzfo@r/,ldﬁaa{ ek RO Gi8vp8Pfhtabra theat i ng
rate of 5~C/mn. , and the nelt peak tenperature at this tinme was

det ermi ned aBldwebiklityngnAoithe e€Tmketch Proclseandiloft?HE xestteres soh ubl e
conmponent ( CXS, unit : ~ by weight)

processing of the polypropylene-based resin composition
for stretch, more preferably 0.5 to 15g/10min., and further
preferably 1 to 10g/10min.

Themeltingpoint (Tm) of thepolypropylene-basedresin
composition for stretch of the present invention is
preferably 145 to 167C from the viewpoint of expressing
the good stretch processability and the rigidity and the
heatingshrinkagepercentage,morepreferablylsotolssfh
and further preferably 155 to 165C.

The amount of 20C xylene-soluble portion (CXS) of the
pPolypropylene-based resin composition for stretch of the
present invention is preferably 4% by weight or less from
the viewpoint of exhibiting anti-blocking property and the
good stretch processability together with rigidity and the
heat shrinkage percentage, more preferably 3.5% by weight

or less, and further preferably 3% by weilght or less.



After 10g of a propyl ene-based pol yner was di ssolved in 1000mL of boiling
xyl ene, the solution was gradually cooled to 50C and then cooled to 20C
-while stirring in iced water. After the solution was |eft at 20C over

ni ght, 25 a polyner deposited was filtered for separation. The xyl ene was
evaporated fromthe filtrate, the resi dde was dried under reduced pressure
-at 60C , the polynmer soluble in 20C xyl ene was coll ected, and CXS was
calculated. (7) Haze (unit: % It was neasured according to ASTM D1103
using the filmobtained in the above-nentioned (Description ). (8)
Anti - bl ocking property (unit: kg/12 cnR) Two filnms of 30 nmmX 150 mm were
col | ected from t hasftilenpaisicissefiorrptdrduaboy etine poilymrerb iy lene fHased or m ng,
and parts of 40 nmalong the longitudinal direction of two filns are piled
each ot her aR8StReSempesétigndafchad Deeserh 1pBeRR§OPaperPrap8secPdi ti oned

under a load of 0.5 kg.at 60C for 3 hours. Then, the |am nate was | eft
under an atnB%Eﬁ@Fg18g113én§n§QHQ§ﬁ§§k¥rﬂﬂﬁ¥m?§16+ngo for 30 ninutes or

nore, and a i tensile t WAS en%e t@& a d of 200 mm m n.
Four neasureﬁgﬁggi%gﬁe%gﬁfg%gﬁﬁiéﬁ’eac qgf ur %F%BiggﬁF gﬁge ame film
the average gh19fb2 (¥3°ahf fitk2hgdnt HolyiReR (XF! #Ra%ne SITAROE s f equi red
for peeling ?n ﬁe éggt. When t g va 3% |g sné%?er, ?ﬂé nt1~-Dbl oc ?hg
property is H%ﬁo@éﬁ@'6Efﬁol§mé;9ﬁzijrﬂi§gﬂlfb¥ll§né_%§édl@e_‘?ﬁ@érEA?_mthe
filmobtained in the above-nentioned (1) Filmform ng, specinmens having a
wi dt h of 20 amiwehe pobbegtend-based e Liyariy (B) direxieotite Mp at aagyt he
transverse direction (TD) , and an S-S curve was recorded by a tensile
tester at a ohecRfi stepwalusinae@ muldnd steprneel¥nepéedtaons preiceiss , and
the initial nodulus was neasured. 26 (10) heat_ shrinkage percentage
(unit: =) having at least two steps, and the like, are mentioned.
A process of respectively and separately polymerizing

the propylene-based polymer(A) and the propylene-based

polymer(B) in a process of respectively and separately

polymerizing the propylene-based polymer(A) and the

propylene-based polymer(B) and mixing the polymer (A) and

the polymer(B) which was obtained by being respectively

and separately polymerized, is not specifically limited,

and a solvent polymerization process which is carried out

in the presence of an inert solvent, a bulk polymerization

process which is carried out in the presence of a liquid

monomer, a gas phase polymerizationprocesswhichiscarried

out in the absence of a substantially liquid medium, and

the like are mentioned, and the gas phase polymerization

process is preferable. Further, a polymerization process

combining 2 or more of the above-mentioned polymerization

process, a multi-step polymerization process having at

least two steps are also mentioned.

A process of mixing the propylene-based polymer(A)

and the propylene-based polymer(B) is not specifically



Fromthe filmobtained in the above-nmentioned (1) Filmformng, a film
speci nen of 30 cmalong the MD direction and 20 cm along the TD direction

-was collected, and two parallel Iines were drawn at a distance of 10 cm
both along the MD direction and TD direction . The specinen was allowed to
stand still for 5 mnutes in an oven ofl6120C, then, renoved, and cool ed for

-30 mnutes at roomtenperature, then, the distance of the evaluation |ines
on the speci nen wasneasured. The heat shri nkage percentage wascal cul ated by
the followi ng fornula. Heat shrinkage percentage = 100X((10 - distance of
eval uation lines(cm after heating)/10) The propyl ene-based pol ynmers used

in Exanpl es anfli€eapaaald o rEeadndse were shown bel ow. A-1: A propyl ene
honopol ynmer resin) the trade nane: Cosnoprene FS 3011P, manufactured by The

Pol yol ef i n Confphhya (1Siowspore Riixing dche Mdfag( A Dnamd , t18Rgio Bimer
Tme159. 2C, the amount of 20C xyl ene-sol ubl e portion(CXS)=2.5~ by weight.
A-2: A propylBhe'idnepoishen blesder .t & denssie InakEe rsiamtuahe exoblxar FS2016,
manuf actured by Sum tonmo Chem_cal Co._ , Ltd. ,_NFR=2.%g!IChin. , SR=1. 28,
TmE161C, t heCAndthL 16 - 2ard e ldn&knedif & th6rmi pREEX&LLh 80 et hRdgRt . B- 1:
A propylen~honDE§Iy % obtained in Ref erence Exanple 27 descri bed bel ow.
Ref erence Exgﬁp e1E? f'Synthesis of solid catal yst conponent After the

at nosphere of i i ; Cif |, W hrrer
wes ropl aced ul ? hARTON s O Bp8pEETI VRIS nd FOOKA QA0 RIS 4 1yndx PA)

tetrabut oxyt hhankH@ pé1§ma!( esgf td ipeobl i1 z OhE a8k at 8naaRdeB8 £4 it e Of

t et raet hoxysil ane were charg therein to obtain a honbgeneous sol ution.
Then, 51 |itaeleFkaeddinebthe/migthee winldli was otft diltied bpgiiedingttkéseri de
with a concentration of 2 , Inol/litter was gradual |y added dropw se over 5
hours whi |l e Reepirddnghdot dingersdimirlar pfekees$ abedesartibed wboyve, at 5~C .
After conpletion of dropwi se addition, it was further stirred for 1 hour at
room t enper at uf &) apFOress PEresgecd lysdarmet brknaddiratheP otymar (Adom

tenperature, and.,washjng w 70 ljtter of .toluene was repeated. three
s, Then, 2R BoLRERE (Rl sonmbie Eha8 raeR el endER g BRRRACHIESS 16 o
6Kg/litter, Hﬁpg J : .%gp%t - ; f
titaniun1tet?§c or%%@b&ggggﬁgggg' ) ﬁ%?ggg%b gﬁg%ggigﬁﬁg¥%%gg§é§8further
added, and thexFuxbUud iWas St dmilddmienigehours. Then, the
solid-liquid separation was carried out, and the resulted solid was washed
twce with 90 {4)teproicess o€neeape8iCvelf mel tt Raeealdingy thensehymatri on was
adjusted at 0.6Kg/litter, 3.13 nol of diisobutyl phthalate, 8.9 nol of

n- butyl et hefAdrend IFhenpplyme { Bhi tonpedtieddroithed . wehenagrraratadyt he

m xture was stirred at 105C for 1 hour. . .
feeding these to the extruder of a film forming machine

and mixing them, and the like are mentioned.

In the polypropylene-based resin composition for
stretchof the present invention, astabilizer, a lubricant,
an antistatic agent, an antiblocking agent, wvarious
inorganic or organic fillers may be added at melt-kneading,
within the scope of not damaging the object and effect of
the present invention. Further, a master batch containing
1 to 99 parts by weight of the propylene-based polymer(A)
per 100 parts by weight of parts by weight of the
propylene-based polymer(B) is preliminarily prepared, and
the master batch may be appropriately mixed so as to be

a predetermined concentration.



28 Then, after the solid-liquid separation was carried out at the sane
tenperature , resulted solid was washed twice with 90 litter of toluene at
-95C . Then, after the slurry concentration was adjusted at 0.6Kg/litter,
8.9 nol of n-butyl ether and 137 nol of titaniumtetrachl ori de were added,
and the mixture was stirred at 95C for 11 hour. Then, after the solid-liquid
-Sseparation was carried out at the sane tenperature, the resulted solid was
washed three tines with 90 litter of toluene at the same tenperature. Then,
after the slurry concentration was adjusted at 0.6Kg/litter, 8.9 nol of
n-butyl ether and 137 nol of titaniumtetrachloride were added, and the

m xture was stirrxd atpObfesorof holiymerhenngafther prupwbdne-basedd
separation was carried out at the sane tenperature and the resulted solid
was washed toelgmer bkl and Hig) pranwlens - hagedmokime hEBaae ansmsuveat ur e,
washed three tines with 90 litter of hexane, and was dried under reduced
pressure to VbEdiepsipsirg amyl bt §teR RAYRAT HbbPR RIS Vil L at al yst

j 1. 9~Db i gh f ti [ . 20~ i gh f
coronent <ot S g8t g, Pind A"k BLekel B8 EARBLAIn 25 U Bl O
th 21 i , d d
on %100 918Ul A (ol LY L 8o PLLSIYGRE AR 00 A

particle propéer ree i ne -activa

catalyst CONpONENtadd A d WK AUMIEE s@f1 vénlkt b%&yﬁ‘tea:iirﬂae@foéggﬁc@ég ocl ave

with a stirrer, 1. 5 liter of hexane which was sufficiently ydrat ed and

deaer at ed, 3/hbemols aririedt BialiuntAdpres@fcd. dbra@limdrt solvent,
t - butyl - n- propyl di nmet hoxysi | ane andl 5g of the solid catal yst conponent

obt ai ned i n & fe1lab ped ymentli zateicbr] prdcesswhd ciddedecaamd edSgubfipridpy| ene
was continuously fed over 30 minutes while keeping a tenperature in the
vessel at 5 Reedotretef dcarkhgwid menumenctd gas ehasE3Podysrarsizainl ot

crystalline propyl ene pol yner portion (a
y géoggss wh chyis cgrried Jﬁg in the absence of a

substantially liquid medium and the like, is mentioned;
and it is a process in which the propylene-based polymer(A)
and the propylene-based polymer(B) are polymerized at any
one of steps of the process.

The polypropylene-based resin composition which was
obtained by the above-mentioned process of polymerizing
the propylene-based polymer(A) and the propylene-based
polymer(B) at any one of steps using a multi-step
polymerization process having at least two steps, may be
further mixed, and as the mixing process thereof, a process
of melt-kneading using an extruder or the 1like is mentioned.
At this time, astabilizer, alubricant, anantistaticagent,
anantiblockingagent, various inorganicor organic fillers
may be added in the polypropylene-based resin composition
for stretched film of the present invention at
melt-kneading.

In the production of the polypropylene-based resin

composition for stretched film, as the catalyst used for



In a polynerization vessel having an inner volune of 300 liter, made of
SUS, while feeding liquid propylene at a rate of 57kg/h so as to keep a
“pol yneri zati on tenperature of 60C andapol yneri zati onpressureof 27kg/cn®,

| . 3mmo1/ h of triethylalumnum O0.13nmmol/h of

t - butyl - n- propyl di net hoxysi | ane and 0. 5%g/ h of the pre-activated solid
cat al yst conponent which was obtained in the above-nentioned [ 2 ] ( were
continuously fed, and the polynerization of propylene was carried out in
t he substantial absence of hydrogen to obtain 2.Ckg/h of a polyner. The
anount of the polymer obtained was 3920g per | g of the solid catalyst

conponent, a?gf@eﬁza@goa%f%w%g%a% yoas Fiohyzed) a4 as

result, the I'nsic viscosit powder contalnlng
the catal ystp 9@%9&86@ Begear@@ﬁﬁéf@) ra é§€a§?§e%ﬂ%&%ﬁ:’ecﬁ&é ul@s.

[ 4] Production of crystalline propylene pol ymer portion(b) In a 1n

f1 ui di zed- bepopphgpetatabhaf peapdilenzelsanmiliiveasselse) oRhadpyratte iyiner
volune of 1 m, with a stirrer, while feeding propyl ene and hydrogen so as
to keep a pobgh¥meraziog venper @& waseofoBAGirng polmwktizatepn 30 pressure
of |8kg/cnR and a hydrogen concentration of 8~ volume at gas phase portion,
2.0 b/h of thelpBeyieat QﬁtaFﬁPﬁgsth@ﬂﬁn%ﬂ%ﬁﬂf¥Wﬂ%%Yma§ ﬁiﬁh P&rred from
the first vess

VT o P AR AT AR Ao b he GA LR LG uas R Do Y ML EAAPS (f the
pol yrer i zat | pg, f yBF.oRX| ERe UBS, SEAUCRLAlY B 40 RO, 2Kl

of a pol yner™ powder nsi C VISCOS S e result
above, the prepar éOﬁlmvye.tcm%gt laeap%ﬂé%xﬁtngo ﬂé@é]&éa&foehef the

pol ymer portion (b) was 31760g pér I g of the solld catalyst conponent, the
pol ynmeri zat i po1yprepyleae-basked ke dfdtdtHea esisrh ¢ the peessdtvessel was
11: 89 , and the intrinsic viscosity of the polyner portion {b) was

det erm ned asnteftibdy.ifShot Ppecifiaaldy bimpbegreandOid pemerdy, wei ght of
calcium stearate, 0.05 part by weight of | RRGANOX 1010 % trade nane,
nanufacturedméthPBadSEG€F&PPyW@%&ﬁ%ﬁ%:ﬁqRQFChin%ndaO rapsygreeby wei ght
of SUM LI trade . nane, tured by Sum m cal ., Ltd.

> were. addedSt Be%%oaamaw%"gm SRS ] SR PERL PYBKRRed | h Che
above- ment i OEE‘Q Eéiuﬁ '?jhrﬁ%fwﬁgot“x@ {@Mai'?@ldéécﬁg g3 ?Qlﬂ}}& ?rpe' et

of a propylene aving an | r'nsic viscos

wei ght aVeraS?aﬁ?hQCHk§EtW§h&@t %dﬂNﬁhéﬁlike é&é<ﬂ95tloﬁﬁh904h%%éMﬂght
distribution (Mv M) of 8.0, MFR of 12g/1QOrin. , die swelling ratio ( SR
of 2 . 35, dtretch65yst2mE arend lilhestaroted WE1&OC xyl ene-sol ubl e
conponent ( CXS') of 0. 4 ~ by weight . Exanple 1 31 After m xing 90
parts by weiMachdnet Adrpcsipne vailsasia] pptveeehind and 10 parts by wei ght

of the propyl ene-based polyner B-1 with a Henschel m xer , the nlxture was

granul ated and pel TRePAF OQ&JOGE‘%SP?@‘*Q R compesddeden e dEREdTm and
CXS were neaﬁg gg %%gghﬁlﬁ Oe%pe f fh&gﬁntﬁggﬁgﬁﬁ% dafL Thgndesults wer e

shown in Tab e pe dln was subjec n1forn1ng (1) as

descri bed abesemewehhfn%ﬁ@tmxﬁl%ﬂors@ee%se?* tbbY iWRSwe¥al Hatssh aegor di ng
to Eval uation of stretching processability (1) as described above. The

results of fibmproperhérs 8hd tleulttedd Ghdwr pranas«samdatéa agde shown in
Tabl e 2. Conparative Exanple 1
stretched in the machine direction by a series of heating
rolls, and if necessary, subjected to a corona treatment
or the like, and wound.

Transverse direction uniaxial stretching

The polypropylene-based resin composition is melted
by an extruder, then, extruded through a T die, and
solidified in the form of sheet by cooling with a cooling

roller. Then, both ends of the resulted sheet are clamped



The MFR, Tm and CXS of the propylene polyner A-1 were neasured according to
the fore-nentioned nethods. The results were shown in Table 1. The

‘propyl ene polymer A-1 was processed to make a filmaccording to Film
formng( I ) , and the stretching processability was eval uated according to
Eval uati on of stretching processability9(11) as described above. The
Tesults of filmproperties and the stretching processability were shown in
Tabl e 2. Conparative Exanple 2 The MFR, Tm and CXS of the propyl ene pol yner
A-2 were neasured according to the fore-nentioned nethods. The results were
shown in Table 1. The propyl ene polyner A-2 was processed to make a film
accordi ng t dyitwn Loneisngf ¢hycks aamrdngedtalarohitie flosediakicitiion was

eval uated according to Evaluation of stretching processability (I1) as
descri bed ahdkstTeécheduinsthss trangvierssediresting PYieprepdng diheh

processability were shown in_Table 2. = Table 1 Adjustnent of pol ypropyl ene
r esi nSRI\/FRTrFﬁg%Sb‘?)‘fﬁlosqfi it PR st o ed dBI 2 Nk § O $Rugks ) ih&sed- base

O %579 a6 Fen s S e haco.coNbaBRA G 315 41384 58 BaRHy §tretohing
1Co ti - 2 4 _
Feomnt | - Vol s Sid ApatiEredbleRE SRS i 5 loestRE Subjectea

el asti ci t yparsentasests | t+ypeABRE! ¥VDTRMDIRD), ( kel ! cn?) (kg/ cn) (~) Ex

anpl e

10. 20. 41225%%&5.l@fﬁmﬂ@n’eafsatbh&agZO. 4021600442004. 95. 4GoodExanpl e
1Conpar ati ve0. 20. 3422300466004. 86. 3BadExanpl e 2

The polypropylene-based resin composition is melted
by an extruder, then, extruded through a T die, and
solidified by cooling with a cooling roll. Then, the
resulted sheet is pre-heated and stretched in the machine
direction by aseries of heatingrolls. Subsequently,both
ends of the resulted sheet are clamped by two 1lines of chucks
arranged along the flow direction, and stretched in the
transverse direction by spreading the interval of the
above-mentioned two lines of chucks in a heating furnace
composed of a pre-heating part, stretching part and heat
treatment part, and if necessary, subjected to a corona
treatment or the like, and wound.

The fusion temperature of the polypropylene-based
resin composition in the sequential biaxial stretching is
usually from230to0290C. Themachinedirectionstretching
temperature is usually from 130 to 150C, and the machine
direction stretching magnification is usually from 4 to
6. The transverse stretching temperature is usually from
150 to 165T:, and the transverse stretching magnification
is usually from 8 to 10.

Simultaneous biaxial stretching




w 35 It can be found that Exanple 1 satisfying the requisite of the

present invention is superior in haze ( transparency) , anti bl ocking
-property, Young's nodulus (rigidity), heat shrinkage percentage and
stretching processability. 5 To the contrary, it is found that Conparative
Exanples 1 and 2 not using the propyl erd-based pol yner (B) which is
‘essential in the present invention are insufficient in Young's

nmodul us(ri gi

dity) and heat shrinkage percentage, and insufficient in

Young's nodul us(rigidity) and heat 10 shrinkage percentage and stretching

processabi | i

stretched fi

ty, respectively. As described in detail above, according to

the present inventtRE b IRM @S P ENEa HEs &t I 85 cBmpFIASid 98 WéLfed a
| m havi ng an excellent rigidity and stretch processability,

a smal | heatbghannkageudenrcerthege, extunobssstiooughoduti dget hanidesi n

conposition,

and a pol ypropyl ene-based stretched fil m obtai ned using the

resin conpos$eivAitandiy provingwithoacoolingroller. Subsequently,

both ends of the resulted sheet are clamped by two lines
of chucks arranged along the flow direction, and stretched
in the machine direction and transverse direction
simultaneously by spreading the interval of the
above-mentioned two lines of chucks and the interval between
chucks in individual line in a heating furnace composed
of a pre-heating part, stretching part and heat treatment
part, and if necessary, subjected to a corona treatment
or the like, and wound.

Tubular biaxial stretching

The polypropylene-based resin composition is melted
by an extruder, then, extruded through an annular die, and
solidified in the form of tube by cooling in a water tank.
Then, the resulted tube is pre-heated with a heat furnace
or a series of heat rolls, then, passed through low speed
niprolls, andwoundwithhighspeedniprolls tobe stretched
along the flow direction. In this operation, the tube is
stretched also in the transverse direction, by swelling
the tube with the action of internal pressure of air
accumulated between the low speed nip rolls and the high
speed nip rolls. The stretched film passed through the
high speed nip rolls is thermally treated by a heating
furnace or series of heat rolls, and if necessary, subjected

to a corona treatment or the like, and wound.

and



36 CLAIMS 1. A pol ypropyl ene-based resin conposition for a stretched film
conprising 20 to 99.99% by wei ght of a 5 propyl ene-based pol yner (A) havi ng
-adie swelling ratio of less than 1 . 7, and O . 01 to 80% by wei ght of a
propyl ene-based pol yner(B) having a die swelling ratio of 1.8 or nore. 2.
The pol ypropyl ene-based resin conpositi®h according to claim1, wherein the
‘propyl ene-based 10 pol yner(B) is a propyl ene-based polynmer(C) which is
obtai ned by a polynerization process conprising a step of producing 0. 05
to 35% by weight of a crystalline propyl ene polyner portion(a) having an
intrinsic viscosity of 5 dl/g or nore and a step of producing 99.95 to 65%
by weight of 15 a crystalline propyl enE¥AMBLES portion(b) having an
intrinsic viscosity of less than 3dl/g, and has an_intrinsic viscosity of

| ess than 3d1/ g aRdePrrRsethiavendiion igfemthen i bhustratsd imdatadl

according to Examples and Comparative Examples, and the
present invention is not limited thereto.

The method of forming a film and the evaluation of
the stretching processability used in Examples and
Comparative Examples are shown below:

(I) Film forming

The polypropylene-based resin composition was
extruded at a resin temperature of 260°C using a T-die sheet
forming machine having a screw diameter of 65mm¢,
solidified by a cooling roll of 30C to prepare a sheet
having a thickness of lmm. Then, the sheet was stretched
between rolls at a stretching temperature of 145C and a
stretching magnification of 5 to a machine direction (MD)
using a longitudinal stretching machine. Then, after the
sheet after the longitudinal stretch is stretched at a
stretchtemperatureofleC andastretchingmagnification
(mechanical magnification) of 8 to a transverse direction
(TD) using a tenter-system transverse stretching machine,
thermal treatment was carried out by mitigating by 6.5%
at 165C, and a film having a thickness of 25/ m was prepared
at a film-forming speed of 25m/min. Further, a £ilm which
was obtained by aging the obtained film at 40C for 3 days
for measurement of f£ilm properties.
(II) Evaluation of stretchability

The polypropylene-based resin composition was

extruded at a resin temperature of 260C using a T-die sheet



3 . A process for producing a pol ypropyl ene-based resin 20 conposition of
claim1 or 2, which conprises separately produci ng the propyl ene-based

-pol yner (A) and the propyl ene-based pol yner(B), respectively, and m xing the
propyl ene- based pol yner(A) and the propyl ene-based pol yner(B) separately
produced. 25 4 . A process for producirng a pol ypropyl ene-based resin
conposition of claim1 or 2 , which conprises producing the propyl ene-based
pol ymer (A) and the propyl ene-based pol yner(B), respectively, at any step by
a nmulti-step 37 polymerization process. 5. A pol ypropyl ene-based resin
stretched filmwhich is obtained by stretching the pol ypropyl ene-based

resin corrpos kbeesgflny HaBnkin® radihd'H %f‘éw Ofii&ha%edl o2 @ispRcs | ons.
.AyN. Al ; ?. A I(9A Afalr. AyN. A, . Af (."AYyu@

. Af u9. Aya. Af Body diAYadAByAlRUEos1%nAf ardAN. /kyﬂ ?@CAtoA@n%{f&ré\ a sheet

| . AS. Aa. Aa9. Ayu. AGA.
having a thickness of lmm. Then, the sheet was stretched
between rolls at a stretching temperature of 120C and a
stretching magnification of 5 to a machine direction (MD)
using a longitudinal stretch machine. Then, after the sheet
after the longitudinal stretching is stretched at a stretch
temperature of 148°C and a stretching magnification
(mechanical magnification) of 8 to a transverse direction
(TD) using a tenter-system transverse stretching machine,
thermal treatment was carried out by mitigating by 6.5%
at 165C, and a film having a thickness of 25/ mwas prepared
at a film-forming speed of 25m/min. The stretching property
was evaluated by the appearance of the stretched £ilm. When
the appearance of thestretched filmwas good, the stretching
property was referred to as good, and when the appearance
was bad because of the unevenness of stretching, the stretch
property was referred to as bad.

The measurement of the respective items in Examples
and Comparative Examples was carried out according to the
methods below:

(1) Intrinsic viscosity of polymer (unit: dl/g)

Using an Ubbellohde type viscometer, measurement was
carried out in tetralin at 135C. Further, the intrinsic
viscosity of the crystalline propylene polymer portion (b)
of a propylene homopolymer which was obtained in Reference
Example 1 described below was determined using the

fore-mentioned equation 2.



A |l A .Au. AFu /5j0-cl1 #

g8| wr ngb] X] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca
*]ca] ca] ca] ca] cfaU] cal] caU] caUca]c:al]cRa 8"CF{oQeF { !'!"

#| $} $9% &v) Y*~ytoj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]c
a] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] callka] caU] ca! Y*[**/+F, | --../2040\ 24668
‘9;

; <e==>AAAC, Ef EEGGyJ| wr mhc”Y] c] ca] ca] ca] ca] ca] ca] caU] 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] ca! yJJIK>K=Ma/NOoPQSSUUU
U- UXYYOYYYYZ\\ *abYddd} xsni d_Z] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] capgajeé] eafravceaca] ¢MFRY] calita] eglioaiiaa] ca! d}f gh@liitjw kkl

np;
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the following equation.
Die swelling ratio = Diameter of section of extruded
article/Diameter of orifice
(wherein the diameter of the section of an extruded article
isthe diameter of the sectionperpendiculartotheextrusion
direction of the extruded article, and when the
fore-mentioned section is not a real circle shape, the
average value of the maximum value and the minimum value
of the diameter of the fore-mentioned section is referred
to as the diameter of the section of the fore-mentioned
extruded article.)
(4) Molecular weight distribution
It was measured under the conditions described below
according to GPC (Gel Permeation Chromatography) method.
Further, molecular weight distribution was represented by
a ratio (Mw/Mn) of weight average molecular weight (Mw)
to number average molecular weight (Mn).
Machine : 150CV type (manufactured by Milipore Waters
Company Ltd.)

Column : Shodex M/S 80
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Measurement temperature : 145C

Solvent : o-dichlorobenzene

Sample concentration : 5mg/8mL

A calibration curve was prepared using standard
polystyrenes.

(5) Melting point (Tm, unit: C)

Using a differential scanning calorimeter(DSC-7,
manufactured by Perkin Elmer Co., Ltd.), apropylene polymer
composition was preliminarily molded by a hot press (after
preliminary heating at 230C for 5 minutes, pressure was
raised to 50kgf/cm2 over 3 minutes and was maintained for
2 minutes. Then, it was cooled at 30C for 5 minutes under
a pressure of 30kgf/cm?.), and a sheet having a thickness
of 0.5mm was prepared. After the polymer was thermally
treated at 220C for 5 minutes under nitrogen atmosphere,
10mg of the sheet was cooled to 150C at a
temperature-descending rate of 300C /min., kept at 150C
for 1 minutes, further, cooled to 50C at a cooling rate
of 5C/min., kept at 50C for 1 minutes, further, heated
from 50C to 180C at a heating rate of 5C/min., and the
melt peak temperature at this time was determined as the
melting point (Tm).

(6) Amount of 20C xylene-soluble component (CXS, unit: %
by welght)

After 10g of a propylene-based polymer was dissolved
in 1000ml of boiling xylene, the solution was gradually
cooled to 50C and then cooled to 20C while stirring in

icedwater. After the solutionwas leftat 20C over night,
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a polymer deposited was filtered for separation. The

Xylene was evaporated from the filtrate, the residue was

dried under reduced pressure at 60C, the polymer soluble

in 20C xylene was collected, and CXS was calculated.
(7) Haze (unit: %)

It was measured according to ASTM D1103 using the
film obtained in the above-mentioned (Description I).
(8) Anti-blocking property (unit: kg/12 cm?)

Two films of 30 mmX 150 mm were collected from the
film obtained in the above-mentioned (I) Film forming, and
parts of 40 mm along the longitudinal direction of two £ilms
are piled each other and these were sandwiched between
tracing paper, and conditioned under a load of 0.5 kg at
60C for 3 hours. Then, the laminate was left under an
atmosphere of 23C and relative humidity of 50% for 30
minutes or more, and a shearing tensile test was effected
at a speed of 200 mm/min. Four measurements were effected
on each of four pieces of the same film, the average of
data was calculated, to give a value as a strength required
for peeling in the test. When the value is smaller, the
anti-blocking property is more excellent.

(9) Young's modulus (unit: kg/cm?)

From the £ilm obtained in the above-mentioned (I)
Film forming, specimens having a width of 20 mm were
collected fromthemachine direction (MD) and the transverse
direction (TD), and an S-S curve was recorded by a tensile
tester at a chuck interval of 60 mm and a tensile speed

of 5 mm/min., and the initial modulus was measured.
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(10) heat shrinkage percentage (unit: %)

From the film obtained in the above-mentioned (I)
Film forming, a film specimen of 30 cmalong the MD direction
and 20 cm along the TD direction was collected, and two
parallel lines were drawn at a distance of 10 cm both along
theMD directionand TD direction. The specimenwas allowed
to stand still for 5 minutes in an oven of 120C, then,
removed, and cooled for 30 minutes at room temperature,
then, the distance of the evaluation lines on the specimen
was measured. Theheat shrinkagepercentagewascalculated
by the following formula.

Heat shrinkage percentage = 100X ((10 - distance of
evaluation lines(cm) after heating)/10)
The propylene-based polymers used in Examples and
Comparative Examples were shown below.
A-1:

A propylene homopolymer resin, the trade name:
Cosmoprene FS 3011P, manufactured by The Polyolefin Company
(Singapore)Pte. Ltd., MFR=2.8g/10min., SR=1.31,
™m=159.2C, the amount of 20C xylene-soluble
portion(CXS)=2.5% by weight.

A-2:

A propylene homopolymer resin, the trade name:
Sumitomo Noblen FS2016, manufactured by Sumitomo Chemical
Co., Ltd., MFR=2.2g/10min., SR=1.28, Tm=161C, the amount
of 20Cxylene-soluble portion(CXS)=2.8% by weight.

B-1:

Apropylenehomopolymer obtained in Reference Example
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described below.
Reference Example 1
[1] Synthesis of solid catalyst component

After the atmosphere of a 200 liter stainless steel
reaction vessel with a stirrer was replaced with nitrogen,
80 liter of hexane, 6.55 mol of tetrabutoxytitanium, 2.8
mol of diisobutyl phthalate, and 98.9 mol of
tetraethoxysilane were charged therein to obtain a
homogeneous solution. Then, 51 liter of a diisobutyl ether
solution of butylmagnesium chloride with a concentration
of 2.1mol/litter was gradually added dropwise over 5 hours
while keeping the temperature inside of the reaction vessel
at5C. Aftercompletionof dropwise addition, 1t was further
stirred for 1 hour at room temperature, then solid-liquid
separation was carried out at room temperature, and washing
with 70 litter of toluene was repeated three times.

Then, after toluene was added so that the slurry
concentration is 0.6Kg/litter, a mixed solution of 8.9mol
of n-butyl ether and 274mol of titanium tetrachloride was
added, 20.8 mol of phthalic chloride was further added,
and the mixture was stirred at 110C for 3 hours. Then,
the solid-1liquid separation was carried out, and the
resulted solid was washed twice with 90 litter of toluene
at 95C.

After the slurry concentration was adjusted at
0.6Kg/litter, 3.13 mol of diisobutyl phthalate, 8.9 mol
of n-butyl ether and 137 mol of titanium tetrachloride were

added, and the mixture was stirred at 105C for 1 hour.
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Then, after the solid-liquid separation was carried out
at the same temperature, resulted solid was washed twice
with 90 litter of toluene at 95C.

Then, after the slurry concentration was adjusted
at 0.6Kg/litter, 8.9 mol of n-butyl ether and 137 mol of
titanium tetrachloride were added, and the mixture was
stirred at 95C for 1 hour. Then, after the solid-liquid
separation was carried out at the same temperature, the
resulted solid was washed three times with 90 litter of
toluene at the same temperature.

Then, after the slurry concentration was adjusted at
0.6Kg/litter, 8.9 mol of n-butyl ether and 137 mol of
titanium tetrachloride were added, and the mixture was
stirred at 95C for 1 hour. Then, after the solid-liquid
separation was carried out at the same temperature and the
resulted solid was washed three times with 90 litter of
toluene at the same temperature, washed three times with
90 litter of hexane, and was dried under reduced pressure
to obtain 11.0Kg of a solid catalyst component.

The solid catalyst component contains 1.9% by weight
of titanium atom, 20% by weight of magnesium atom, 8.6%
by weight of a phthalic acid ester, 0.05% by weight of an
ethoxy group, and 0.21% by weight of a butoxy group, and
had a good particle property free from fine powder.

{2] Pre-activation of solid catalyst component

Inaninnervolume of 3literstainless steel autoclave
with a stirrer, 1.5 liter of hexane which was sufficiently

dehydrated and deaerated, 37.5mmol of triethylaluminum,
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3.75mmol of t-butyl-n-propyldimethoxysilane and 15g of the
solid catalyst component obtained in the above-mentioned
[1], were added, and 15g of propylene was continuously fed
over 30 minutes while keeping a temperature in the vessel
at 5 to 15C, to carry out a pre-activation.

[3] Production of crystalline propylene polymer portion
(a)

In a polymerization vessel having an inner volume
of 300 liter, made of SUS, while feeding liquid propylene
atarateof 57kg/hsoas tokeepapolymerization temperature
of 60C andapolymerizationpressure of 27kg/cm?, 1.3mmol/h
of triethylaluminum, 0.13mmol/h of
t-butyl-n-propyldimethoxysilane and 0.51g/h of the
pre-activated solid catalyst component which was obtained
in the above-mentioned [2], were continuously fed, and the
polymerization of propylene was carried out in the
substantial absence of hydrogen to obtain 2.0kg/h of a
polymer. The amount of the polymer obtained was 3920g per
1g of the solid catalyst component, a part of the polymer
was sampled to be analyzed, and as a result, the intrinsic
viscosity was 7.7dl1/g. The polymer powder containing the
catalyst obtained was transferred to the second vessel as
it was.

[4] Productionofcrystallinepropylene polymerportion(b)

In a 1m® fluidized-bed polymerization vessel(the
second vessel) having an inner volume of 1 m’, withastirrer,
while feeding propylene and hydrogen so as to keep a

polymerization temperature of 80°C, a polymerization
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pressure of 18kg/cm2 and a hydrogen concentration of 8%
volume at gas phase portion, 2.0 € /h of the polymer
containing the catalyst whichwas transferred fromthe first
vessel, 60mmol/h of triethylaluminum, and émmol/h of
t-butyl-n-propyldimethoxysilane, were continuously fed,
and the polymerization of propylene was sequentially
continued to obtain 18.2kg/h of a polymer powder. The
. intrinsic viscosity was 1.9dl/g.

From the result above, the preparation amount of the
polymer at polymerization of the polymer portion (b) was
31760g per 1g of the solid catalyst component, the
polymerizationweight ratioof the first vessel to the second
vesselwas 11:89, and the intrinsicviscosity of the polymer
portion (b) was determined as 1.24l/g.

[5] (Pelletization of polymer)

0.1 part by weight of calcium stearate, 0.05 part
by weight of IRGANOX 1010 (trade name, manufactured by Ciba
SpecialtyChemicalsLtd., and0.2part byweight of SUMILIZER
BHT (trade name, manufactured by Sumitomo Chemical Co.,
Ltd.) were added to 100 parts by weight of the polymer powder
obtained in the above-mentioned [4] and the mixture was
melt-kneaded at 230C obtain pellet of a propylene
homopolymer having an intrinsic viscosity of 1.74dl/g,
weight average molecular weight (Mw) of 3.4X10°, molecular
weight distribution (Mw/Mn) of 8.0, MFR of 12g/10min., die
swelling ratio (SR) of 2.35, Tm of 165.2°C, and the amount
of 20C xylene-soluble component (CXS) of 0.4% by weight.

Example 1
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.

Aftermixing 90 parts byweight of the propylene-based
polymer A-1 and 10 parts by weight of the propylene-based
polymerB-lwithaHenschelmixer, themixturewas granulated
and pelletized at 220C using a 65mm ¢ extruder. The MFR,
Tm and CXS were measured according to the fore-mentioned
methods. The results were shown in Table 1. The pellet
obtained was subjected to Film forming (I) as described
above, and the stretching processability was evaluated
according to Evaluation of stretching processability (II)
as described above. The results of £ilm properties and the
stretching processability were shown in Table 2.
Comparative Example 1

The MFR, Tm and CXS of the propylene polymer A-1 were
measured according to the fore-mentioned methods. The
results were shown in Table 1. The propylene polymer A-1
was processed to make a £ilm according to Film forming(I),
and the stretching processability was evaluated according
to Evaluation of stretching processability (II) as
described above. The results of f£film properties and the
stretching processability were shown in Table 2.
Comparative Example 2

The MFR, Tm and CXS of the propylene polymer A-2 were
measured according to the fore-mentioned methods. The
results were shown in Table 1. The propylene polymer A-2
was processed to make a £ilm according to Film forming(1I),
and the stretching processability was evaluated according
to Evaluation of stretching processability (II) as

described above. The results of film properties and the
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stretch processability were shown in Table 2.
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It can be found that Example 1 satisfying the requisite
of thepresent inventionis superior inhaze (transparency),
antiblocking property, Young's modulus (rigidity), heat
shrinkage percentage and stretching processability.

5 To the contrary, it is found that Comparative Examples
1 and 2 not using the propylene-based polymer (B) which
is essential in the present invention are insufficient in
Young's modulus(rigidity) and heat shrinkage percentage,
and insufficient in Young’'s modulus(rigidity) and heat

10 shrinkage percentage and stretching processability,

respectively.

As described in detail above, according to the
present invention, apolypropylene-basedresincomposition
15 forastretchedfilmhavinganexcellentrigidityandstretch
processability, and a small heat shrinkage percentage, a
process for producing the resin composition, and a
polypropylene-based stretched film obtained using the
resin composition can be provided.

20
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propylene-based polymer(A) and the propylene-based

polymer(B), respectively, at any step by a multi-step
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polymerization process.
5. A polypropylene-based resin stretched £film which
is obtained by stretching the polypropylene-based resin

composition of claim 1 or 2 to uniaxial or biaxial

5 directions.



