; e3e- - 6RT* SPECI FI CATI ON POLYPROPYLENE RESI N COWVPCSI TI ON AND
HEAT- SHRI NKABLE FI LM OBTAI NED FROM THE SAME 5 BACKGROUND OF TH

1. FIELD OF THE | NVENTI ON The present invention relates to“ﬂmm ‘MM ene
resin 10 conposition and a heat-shrinkable film obtainable

&esin conposition. In nore detail, the present invention relategi®d a

pol ypropyl ene resin conposition which is superior in stretch processability

and which is suitable as a raw material of a heat-shrinkal rior
gy e s vaee s ielacou penar | SRR

seal ability obtainable by using the resin conposition. 2. DESCRI PTI ON OF
THE RELATED ART 20 A heat-shrinkable filmis, in general, a filmthat is

) q i h :
Conpri 56 a pl ural i EOBEER PZ%?@*J Bﬁ’gﬁ&ﬁaggggﬁﬁﬁ Bﬁﬁeﬁrré‘ﬂgﬁ?%@’f‘%et he
heat - shri nkabl e f¥$%?T$?§¥N QLFhEELMh@B?ﬁF PSFHQMISH 62%kri nk and t hat

is capable of fixing, 25 holding and wapping an object to be wapped when
it is used by being heated and nmade shrink. Such a heat-shrinkable is
generally required to shrink 2 - at a tenperature lower than the nelting
point of the filmand to exhibit a high shrinkage . Furthernore, in recent

years, the w apping SpeedBﬂéKéﬁ??ﬂE %FeTﬁEpENVEN@?@N'nGS has been

i ncreased. Therefore, a heat-s | mhas cone to be 5 desired not

to cause defegtiyeppephtngnvendiop Pinhole formed in a sealed portion,
during wel d-cut sealing enployed in a wapping process using an automatic

wr appi ng nmachi mehe Igreadidit ii0fera gatresidekal) @ bollRpirspdasinedek@ncause
defective sealing, e.g. formation of a pinhole in a seal portion during 10

wel d-1out et Nt s dirid) ash v apph Non paloTe S s bhg adhadleobntu i vy appl ng
machine. It is desired also to have a high rigidity so as not to mackle
when mul tredlrorconpadingons dpplnec taetdiel hedte ghresdoabl enfehtionn
addition, along with increase of speed of filmfabrication, it is desired
t hat stretelatlss groosasshyptopyl e inep ifi compalsiicdani ohibk igpsdperior

in stretch processability and which is suitable as a raw

material of a heat-shrinkable film superior in rigidity, heat

15 shrinkage and weld-cut sealability and to a heat-shrinkable
film superior in rigidity, heat shrinkage and weld-cut

sealability obtainable by using the resin composition.

2. DESCRIPTION OF THE RELATED ART

20 A heat-shrinkable film is, in general, a film that is used
in such a manner that a single object to be wrapped or an
aggregate comprising a plurality of objects to be wrapped is
wrapped roughly with the heat-shrinkable film first and then
the film is heated to shrink and that is capable of fixing,

25 holding and wrapping an object to be wrapped when it is used
by being heated and made shrink.

Such a heat-shrinkable is generally required to shrink



As an approach to inprove a pinhole resistance after wel d-cut sealing,

JP- A-10- 7816 di scl oses a nethod conprising addition of a nucleating agent
fo a pol ypropyl ene resin. JP-A-2000-336221 di scl oses a pol ypropyl ene resin
conposi tion 20 that conprises a polypzfpylene resin which has an MFR of
from0.3 to 2.5 ¢g/10 min and a flexural nodulus of from500 to 1000 MPa and
a pol ypropyl ene resin which has a nelting point ranging from 135 to 150C
and being higher than that of the former pol ypropylene by 5C or nore, an
MFR of from=2.5 to 20 g/10. mn 25 and a flexural nodulus of from 500 to
1000 MPa. @FHofhehv&RPe B2 § UF € he? W e hpr e rigift Wﬁ&§lb"€eﬁ>odé§t| Pedthe ?itémdwsi and
wel d- cut sealablllty of heat-shrinkable fi V.3 - In addition

i nprovenehf SRt s6 Beeh Heditass n §P|répél¥nﬁrr@ceé§a‘{ﬁq€irﬁ/ veprg, the'
conposition as.,a raw material of heat-shrinkable filnms. The object of the

present i KYBRP{BA FBef ﬁFo@P&@W&Q%ﬁmﬂﬁﬁﬂRﬂﬂﬂ(ﬂﬁ?q%ﬁﬁ?lQ%ﬁmﬁ% ®ion which

tretc bil,jt d whj ch t abl
mtor 8l OPCECRREES s hrPEREE &23?.%”&1@%5? SrT KRB of By Ao Rese T ent P tRage and
wel d- cut ealablllt¥ and to 4$e such heat shrinkabl e. . 10 SUNN?RY OF
THE 1 NVE Ei\rr?ﬂ 130 t'r%t‘:aausspee r§§§’ %y Enflirofl PETAPEE TTEC

pol ypropy_LL ghng ggggm t| on cal r|w5|lr&g furtongezq1 toga?ei%n ij?}pa s by wei ght

of a propy ene ase yimer ' ( havi ng a Fest than 1. 7

and a mel t%QggEﬁg Fﬁégegﬁf h'.%&'ﬂga%n a%%%%atcﬁ'@o%%tpgé%ggfmafcrlglm with a

maxi num i n mel ti'hg “curve measured 257to 139C,
and from ?QittienSOa RAT tt&stm-l\&\ﬁeagﬁte ehﬁ\ Pé wgfxr@d t&%seguggld'{l@écﬁﬁ)e havi ng
a die swe ratio of not less than 1.8. a second aspect present

inventionsggl ahgs &0ga 2Orheetoshvs Qak%ti'n%ofl'el Ahobt 3k Redh by Sbh edehing a

| east uniaxial |y the” pol ypropyl ene resin conposition mentioned above:
10 weld-cut sealing used in a wrapping process using an automatic

wrapping machine. It is desired also to have a high rigidity
so as not to mackle when multicolor printing is applied to the
heat~shrinkable film. In addition, along with increase of
speed of film fabrication, it is desired that stretch

15 processability during film fabrication be good.

As an approach to improve a pinhole resistance after
weld-cut sealing, JP-A-10-7816 discloses a method comprising
addition of a nucleating agent to a polypropylene resin.
JP-A-2000-336221 discloses a polypropylene resin composition

20 that comprises a polypropylene resin which has an MFR of from
0.3 to 2.5 g/10 min and a flexural modulus of from 500 to 1000
MPa and a polypropylene resin which has a melting point ranging
from 135 to 150°C and being higher than that of the former
polypropylene by 5°C or more, an MFR of from 2.5 to 20 g/10 min
25 and a flexural modulus of from 500 to 1000 MPa.
However, a further improvement has been desired in

rigidity and weld-cut sealability of heat-shrinkable films.



DESCRI PTI ON OF PREFERRED EMBODI MENTS The propyl ene-based pol ynmer (A) used
in the present 25 invention is a propylene homopol ymer or a propyl ene-based
randon1copo|yner When t he propyl ene-based pol yner (A) used in the present
invention is a propyl ene-based randomycopol yner, 4 - it may be a
propyl ene- based random copol yner obtai'ned by copol yneri zati on of propyl ene
with ethylene and/or at | east one conononer selected from a-ol efins having
from4 to 20 carbon atons. 5 Exanpl es of the a- oIefins having from4 to 20
carbon atons include 1-butene, 2-nethyl-1-propene, 1-pentene,

2- et hy| -In AAdHe, Or8. AR HyIRIOtRmHe, has reelm@eezl éierwlreld but éfegetch

2, 3-di net hyl - 1- but ene, 2-net hyl - 1- pent ene, 3-nethyl -1-pentene

4° et hy| -PEQRes 2l L 10y 308- @i AETAYFI L1610t ehed IaHeﬁ@éﬁéla#epﬁyl 1- hexene,

di met hyl - 1- pent ene, ethyl 1- pentene, trinethyl-1-butene,

met hyl et HY82 4= Hik BMeabhe 0Bt BR8; net hyl - 1- pentene et hyl - 1- hexene,

di net hyl - 1- hexene, propyl 1- hept ene, neth | eth 1- hept ene,

trimet hyl - 1- perktéh @08 hrohyt ee 1PHeseRhel nﬂ?%%h?@ 1SbEPeHé°Vidﬁoﬁene
1- dec ne - undecene , and 1-dodecene., Preferred are but ene, 1rpenten

1- hex LR e T (N o é”ﬁlcﬂhtléné%lf%é%bﬁ es
f th I b d L 20 th d
pol ymirprf\‘? G b BL e RoRG1 bb EhifaheeprSp5l SAE- BERSFeRd. Pandom
I f d | d
or opy] end ATy AR Bt ni%»fé"é‘”rﬁl%?p%ﬁpf’l FLeyahnas shriigoe and
propy! eniar el i 1 Jandam sapolynprs, iieluide .28 of gexkens:lyhuigne random

copol yner, a propyl ene-1 ‘ne"ran and a ene- octene
random copol ynmer. Exanpl es of the propylene ethylene a- olefln random
copol yners 5 include a propyl ene-et hyl ene- 1- but ene random copol yner, a

propybpene- et hyl ene- 1- hexenguMyMAGeMoE0 BRIEY MBI BT oN
propyl ene- et hyl ene- 1- oct ene random copol yner. Preferred are a
propyl ene- et hyliene rEANGAMa Wt Y NEie @réd oy | Bneerdt both eA€lates to a
polypropylene resin composition comprising
from 20 to 99.99 parts by weight of a propylene-based polymer
(A) having a die swell ratio of less than 1.7 and a melting point
15 defined as a peak temperature of a peak with a maximum intensity
in a melting curve measured by DSC of from 125 to 139°C, and
from 0.01 to 80 parts by weight of a propylene-based polymer
(B) having a die swell ratio of not less than 1.8.
In a second aspect, the present invention relates to a

20 heat-shrinkable filmobtainedby stretchingat least uniaxially

the polypropylene resin composition mentioned above.

DESCRIPTION OF PREFERRED EMBODIMENTS
The propylene-based polymer (A) used in the present
25 invention is a propylene homopolymer or a propylene-based
random copolymer. When the propylene-based polymer (A) used

in the present invention is a propylene-based random copolymer,



5 random copol yner, a propyl ene-1- hexene random copol yner, a

propyl ene- et hyl ene- 1- but ene random copol ynmer and a

propyl ene- et hyl ene- 1- hexene random copol yner. Wen t he propyl ene- based
random copol yner used as the propyl ener based polyner (A) in the present
i.nvention is a 10 propyl ene-et hyl ene random copol yner, the content of
ethylene is usually from1l to 7% by weight, and in view of stretch
processability of a resulting polypropylene resin conposition or rigidity
of a heat-shrinkable film _it is preferably from2 to 70 by weight, nore
pr ef er abl ¥t {32 1 BHODYLRe ghe Sed 5rypdant ﬁ@psllw?rreﬁér@a@@ai dom
copol yner used as the propyl ene-based pol yne i A) in the present invention
is a pr op%@%r%ﬁfb}@?hom %d@ﬁ?lébb%m?ﬁ’éfth FEEY BREaA/HIT afol @25 h one

usually from1 to 300 and in view of stretch processability of a
resul ti nfﬁi‘&ﬂ%‘f*%yﬁ@rﬁ%%@ %%r?bd%lle(ﬁjd?? JROMG iR 14 ter 29 carbon

heat -shrinkable film it is preferably from2 to |oo by weight, nore
preferabl%%9W§nn 3 to 7% by melght v%en the propyl ene- based random

I d I
' a Bropyl enc AR b0 S%eﬁ%ﬁ NhE bxaw%éan "t oo
t hyl II f 0. f stret h
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f h b 2 6% b h
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I 1 I I t
cOPOl YTera Jisagl a5y 06 HHOPY) S0 R@%‘ﬂglﬁ‘i MIBrh) oLRe L E1 DT epEnt hgventi on

isab propyl €ne- et ene-a-ol efin random COpO con ent (0]

a-ol ef i n 3 gpdisialdy-Jdoiade t o 300 byr Wel,ghit g e R0d i n view of stretch
processability of a resultlng pol ypropyl'ene resin conposition or rigidity

of aibeats gudinkeat gl fildatdie ] Sl-Haf s ad) md oM 21 119e:18n8, by wei ght, nore
preferably from3 to 10 7% by wei ght. The propyl ene-based polyner (A) used

i n the prEsenthylneddrareras echiile- Svedntend | ot piméelsgl + hapbufede, preferably

froml1l.1 to 1.5 nore preferably from1.2 to 1.3. Wen the die swell ratio

is 1.7 omenbhydetdylesidiiitrapdedt~sttramkabtetliylm didemagndave an

insufficient transparency. The content of the propyl ene-based pol yner (A)

used in ethyl-l-hexene, dimethyl-l-hexene, propyl-l-heptene,
methylethyl-l-heptene, trimethyl-l-pentene,

15 propyle-l-pentene, diethyl-l-butene, l-nonene, l-decene,
l-undecene, and l1-dodecene. Preferred are l-butene, l-pentene,
l-hexene and l-octene. More preferred are l-butene and
l-hexene.

Examples of the propylene-based random copolymer used as

20 the propylene-based polymer (A) in the present invention
include propylene-ethylene random copolymers,
propylene-a-olefin random copolymers and
propylene-ethylene-a-olefin random copolymers. Examples of
the propylene-o-olefin random copclymers include a

25 propylene-l-butene random copolymer, a propylene-l-hexene

random copolymer and a propylene-l-octene random copolymer.

Examples of the propylene-ethylene~a-olefin randcem copolymers



the present invention is from20 to 99 parts by weight, preferably from 50
to 99. 9 parts by weight, and nore preferably from80 to 99.B parts by

wei ght. When the content of the 20 propyl ene-based pol ymer (A) is |less than
20 parts by weight, a resulting heat-sghrinkable filmmy have an
i,nsufficient weld-cut sealability. Wien the content of the propyl ene-based
pol ynmer (A) exceeds 99.99 parts by wei ght, the pol ypropyl ene resin
conposition may have an insufficient stretch 25 processability. The nelt

fl te of t I - based I A din th t i ti
i Usual AT TR oF 8EYRY 2R S8 RERUYED, D e enEnaanein, PERRAFTERe @t 1 usi on
Sompos t | BHERY S CT EYELT O T § ORF BEBet B228°G, 100 R ATEGS ShAnd. mor e pr of er abl y
fromO.8 to’7 Pllo m.nut es. ? The neltin oi nt mhigh’%§ fined as a peak
t enper at PR T H bl W T3 ﬁ%‘irﬂﬂ%ﬁﬁ‘gﬂgﬁﬁpqwrﬁeml t1Mg CuSe A€asur ed
dbual 1y 14 o E TS0 TERE, ~FROUCh P e HERS: PoPeHOHPSERETaBHIERY of t he
|t . 1 LU= ¢
Fesul Pi g B o Lo e S EREPL AR Ren B8R h 0 PPk ] v
preferab';}’r{}f%f]@e@%—9eék§j\/ﬂé’ﬁ?&l%’%&?%ﬁ@%%@&%'88%6?%89 Lapdgm COpo'lg”er used

as the prop ased pol yne In the present“invention is a

propyl engs&idwl ane-ae 1) 8l 01 20deon £ 0PI ISR cobBEyARRYUNt Of a resin which
el utes at terperatures not higher than 40C in a tenperature rising elution

fractionation meihod HesigihF1dradicdd &f ohaienec@so Byhok Vestai sspegéer ably
from2 . 5to 7 0 by weight,” nore preferably from2 . 5 to 6 o by weight,

and stil lpdymre-eded abd yyhs oM A) t on Gohdypresght iAv¥henonf istretch
processability, bleeding property of additives, such as |ubricants and

ant i 30at ipxr agcdrss - dtth al s fraed @i avddllyme mnd hantdontleotkibigephopenty of a
film In the tenperature raising elution fractionation nmethod, 25 the
anount ofisa usssnlelindmgl ato t hpey avei@st hi ghér 1nhuhed0CEt bat ravthhi gher
than 100C is preferably from84 to 97 . 5% by weight, nore preferably from
89 to 97.B%dARssAdiighity eddastesplwbre polyprqmefdialiep iy eempositiongéo by
wei ght in view of heat shrinkage and stretch processability. Furthernore,
in the t&pedgididy iofi ggheptrishy ikadlicodation Lirei BoBretRE2RABUBRECBf a
resin eluting . at 5 tenperatures higher than 100C buf n hi gher than 130C
i s preferafly T W ('S F o B IR ?%ge?ﬁ}? %?%rng9 gs’f’o 0"¢ 9854 by

Str atth procestRER P PRRE IR bt bl SR T SR 146 tHE pr esent
propylene-based polymer (A) in the present invention is a
propylene-a-olefin random copolymer, the content of a-clefin
is usually from 1 to 30% by weight, and in view of stretch
processability of a resulting polypropylene resin composition

20 or rigidity of a heat-shrinkable film, it is preferably from

2 to 10% by weight, more preferably from 3 to 7% by weight.

When the propylene-based random copolymer used as the
propylene-based polymer (A) in the present invention is a

propylene-ethylene-a-olefin random copolymer, the content of

25 ethylene is usually from 0.1 to 7% by weight, and in view of
stretch processability of a resulting polypropylene resin

composition or rigidity of a heat-shrinkable film, it is



10 invention has a die swell ratio of not less than 1. 8, preferably from
1.8 to 3, nore preferably from2 to 3. Wen the die swell ratio is |ess
than 1.8, a resulting heat-shrinkable filmnmay have an insufficient

wel d-cut sealability. The content of tghe propyl ene-based pol yner (B) used
i.n 15 the present invention is fromO0.01 to 80 parts by weight, preferably
from0O. 1 to 50 parts by weight, and nore preferably from0.2 to 20 parts
by wei ght. Wen the content of the propyl ene-based polynmer (B) is |ess than
0.01 parts by weight, a resultingbheat;shrinkable filmmy have an

‘i nsuf fi ci BAEX2DaReYdfEan 3ehpab? | PY yWelfieh therecntehgraply herom 2 to
propyl ene- based pol ynmer (B) exceeds 80 parts by weight, a resulting

pol ypr opyf &neYr#88iahEenpositi on may have an insufficient stretch
processability. The nelt flow rate of the propyl ene-based polynmer (B) used
25 in the presefRe}nveft PHAPY LSNSTRRF§Af FBAFOM 50P6LYIeg 1§SH At ¢€ and,
in view of the transparency_of a resulting heat-shrinkable filmor the
stretch p?B%@%%%B?T???egfpalV@§6lﬂﬁﬁglﬁoFBﬁr86§P§H§ INyentiQyy ns a
conposition, i referably is from?2 to 20 g/10 mnutes, and nore

b of eBabl LR BRERe T R A G 0P HELES. * TAESHOFEPRGVEBF et PO RILESE @ i ned
as a peak tepperature of 2 ge K mﬁgh a gigunhiqt nsity jn a nelting curve
nmeasured % %gg .1 of UPHE b o%§P@n - b8s °p Vyn@rg ) d dﬁqwﬁﬁﬁ¥rﬁ sent

i nvention_Jj Lom 0.17QC .' i f riqgidity of a
resultings%%%¥$§ﬁ$%%iéﬁggbgggﬁ&aﬁé hgegpgg éﬁ é?gy’ggg ilpﬁngglt e
resultin e L@ SLt _ t.erabl om.1 to 168C,
and nore @ﬁ%¥£¥ggéﬁl§§f%g§%§é89P§@136é§QFtbggggﬁﬁﬁl%sf ﬁ%?igﬁlﬁﬁio produce

a propyl enes besed ot yoRr2 haviing 8,y RkibRg, PROPE HEEReFabhan: IGRG (Hhe
anount of a cold xylene-soluble fraction (CXS) of the propyl ene-based
polymer (B) wsiwegkighthe present invention is 15 usually up to 10 % by

wei ght, and, 1n view of the rigidity and anti-bl ocking property of a

resul ting heat -miw ipwkabpy eehéldpasad pbeysérelrh psedessabhki pyesknthe

resul ting pol ypropyl ene resin conposition, nore preferably from0.1 to 6%
by wei ghtinwetei gm éfes abldid romlll 4aw d%iby ess gitan 20 7The relfexabadly
nodul us of the propyl ene-based polyner (B) used in the present invention is
usual | y ffoom 300 to 2190 nviRze paefeinablivefrom 1 he td di.di.t yWaed tane idilel ocki ng
property of a resulting heat-shrinkable filmand the stretch processability
of the reigk} neptplod yvips dpyl érve mogsin ac sppositingn hepltefsdrdplgpble film

15 may have an insufficient transparency.

The content of the propylene-based polymer (A) used in
the present invention is from 20 to 99 parts by weight,
preferably from 50 to 99.9 parts by weight, and more preferably
from 80 to 99.8 parts by weight. When the content of the

20 propylene-based polymer (A) is less than 20 parts by weight,
a resulting heat-shrinkable film may have an insufficient
weld-cut sealability. When the content of the propylene-based
polymer (A) exceeds 99.99 parts by weight, the polypropylene
resin composition may have an insufficient stretch

25 processability.

Themelt flow rate of the propylene-based polymer (A) used

in the present invention is usually from 0.3 to 20 g/20 minutes,




25 from 700 to 2000 MPa, nore preferably from 1200 to 1900 MPa As the
propyl ene-based polyner (B) used in the present invention, known

propyl ene- based pol yners may be enpl oyed, 10 . exanple of which incl ude
propyl ene pol yners having a w de nol equl ar wei ght distribution produced by
mufti-stage pol ynerization and non-|inear propylene polyners having a
strain hardeni ng el ongati onal viscosity. 5 The propyl ene-based pol yner (B)
is preferably a propyl ene polymer (C) obtained by a polymerization nmethod
conprising a step of producing a crystallrne propyl ene pol yner portion (a)
‘havi ng arffitht rithsTkewiatdsie oo rwdion essaphanty @r/ §L4AECE step of
producing a crystalline propyl ene polyner portion (b) having 10 an

i ntrinsi CRAGKTHRRY Gy Pésx resad t3ngl ?%lY%%PéIﬁn?H’eesed’hf:é?ﬁ‘POéflttlIQélr
crystalline propyl ene pol ymer_portion & relative to the propyl ene pol yner
(O is frichPEessTeE Y56 87 hed gt 1OWAELBITR R RES Br GHYE E1R SBIFHEX3RE)Y has an
intrinsic viscosjt ss than 3 dl/g and a nol ecul ar wei ght distribution
of less tHaP 1% aldy g&ﬁfq MREPF es of a nethod for produci ng t he

b I bat t whi ch
AR %ggbaéﬂel'mn%o” S T TR s Pt e and
20 subse% ntl second sta

I I
(b) is pr diic® ak w e poF?&gFfiap SHS§é§§%$-?h£ sé%gpﬁ %B%hﬁoﬁ%gfgdfﬁetlon
crystal ligen cgroRyt fo PO ROL A, (9) 435, REOCCEds ARdCROLLaNES

pol ymeri Zdtion’in ST or e tion vessels are arranged

tandem 4RG shals 'é 'Ifsu%rlgt RY! &y pf’if}’”% P?é‘fd o) i5 P Qdueed

first stage, the product ained in the first 'stagé i's transferre to t he

G T e T e T
of the fidotbostiag@®ranthd hsacNdistadss a resulting heat-shrinkable
film, is preferably from 128 to 138°C, and more preferably from
129 to 135°C.
When the propylene-based random copolymer used as the
propylene-based polymer (A) in the present invention is a
15 propylene-ethylene-a-olefin random ccpolymer, the amount of
a resin which elutes at temperatures not higher than 40°C in
a temperature rising elution fractionation method using
orthodichlorobenzene as a solvent is preferably from 2.5 to 7%
by weight, more preferably from 2.5 to 6% by weight, and still
20 more preferably from 4 to 6% by weight in view of stretch
processability, bleeding property of additives, such as
lubricants and antistatic agents, to a surface of a f£ilm, and
anti-blocking property of a film.
In the temperature raising elution fractionation method,
25 the amount of a resin eluting at temperatures higher than 40°C
but not higher than 100°C is preferably from 84 to 97.5% by weight,

more preferably from 89 to 97.5% by weight, and still more



may use one polynerization vessel or two or nore polynerization 5 vessels.
The intrinsic viscosity of the crystalline propylene polyner portion (a) is
usually 5 dl/g or nore. Wien being 5 dl/g or nore, the effect of inproving
stretchability of the pol ypropyl ene rﬁsin conposition of the present
invention and 10 heat shrinkage of a heat-shrinkable filmw || be enhanced.
The intrinsic viscosity of the polyner portion (a) is preferably from5 to
15 dl /g, nore preferably from6 to 15 dl/g, still nore preferably from6 to
13 dl/g, and particularly preferably from7 to 11 dl/g. 15 The content of

‘t he crystdl9fiaiepnopyicand 4psPy itk Borve o a)n Fased odnheré phoppkene
polymer (C) is fromO0.05 to 350 by weight. When the content is within this
range, i ©rids S¢FQEalo RIfIRtsamel Hi% swel | ratio of the propyl ene pol ymer
(C) to a proper_range. The content of the polynmer portion (a) based on 20
the propyl ene BHEFREETOEE i dTpridtetERe 3. TS kRY B8 biChei ght, nore
preferably from0.3 to 180 by weight. The intrinsic viscosity of the

cryst al | ifF@ SFiopAtemd s r PR iBHPRH) 95 UstRFHY $ERsIRMaRt3 dl/g. Wen
bei ng_l ess t han

3 dl/g, the pal 1 inc it f the 25
or esoht FATBREPEHART HARRU P br 0Ot PRaBYY 1 IRE rodbsasliel Ay, The
0l g, moPdSEEEREbAFm 15 Py o BY5e00s%a) M8 Fos BEPERaPeTpt BPBr BoF 1rom.
0.8 to 2.4l /g, i cul.ar f 8.4 [g. . Th
i nsi & vPLosTeyPor e B BR BERErEabianttabro s 2Wob i 4RiTES can be

adjustedihovkgaso%h%qﬁéﬁq#E#Jgeé%§%g¥¥¥%?'setting t he manuf acturi ng

conditions of the crys e propylene pol ymer portion (b). The intrinsic

viscosity [n] b'trﬁfg %;giépggrl)é%te@'ﬂais%%l %fo?ﬁ/}‘de?c”e( HIO B iF}P“EHeOgnI(O%?e&@” be

determned in W ng way. e case of a propylen ynmer (C

made;aip 9h vBnRAIWTRE s ROEE EOS, 40 Ak i3N8r & J20h X8I 1R B N ;ﬁ@fef@@l‘@ ng an
additive property of intrinsic viscosities to be held, the intrinsit

vi scosi t ¥rb#r] bsofo th)emeryshak ke eb Py opydreze tBOB Y Meth P khie08 1 Eb3weé 51
determ ned usually fromthe follow ng equation (1) using the intrinsic
vi scosi t yakto] tsoflesbethaapyl eneapotyoktif§) hobt ashetinddbientd 1y, md pe
intrinsic viscosity [r~]a of the polynmer portion
have an insufficient weld-cut sealability.
The content of the propylene-based polymer (B) used in
15 the present invention is from 0.01 to 80 parts by weight,
preferably from 0.1 to 50 parts by weight, and more preferably
from 0.2 to 20 parts by weight. When the content of the
propylene-based polymer (B) is less than 0.01 parts by weight,
a resulting heat~shrinkable film may have an insufficient
20 weld-cut sealability. When the content of the propylene-based
polymer (B) exceeds 80 parts by weight, a resulting
polypropylene resin composition may have an insufficient
stretch processability.
Themelt flow rate of the propylene-based polymer (B) used
25 in the present invention is usually from 0.5 to 10 g/10 minutes,

and, in view of the transparency of a resulting heat-shrinkable

film or the stretch processability of a resulting polypropylene



(a) and the contents ( o by weight) of the polyner portions (a) and (b)

hased on the propylene (O: ['~"1] b=(['"~"1] cX10 0 - ['t'1 ] axWa )
-, W (1) [r~]~ . Intrinsic viscosity (dl/g) of propylene polynmer (C 20
[r)]a . Intrinsic viscosity (dl/g) of 9crystalline propyl ene pol yner portion

(-a) W . Content (% by weight) of crystalline propylene polynmer portion (a)
W . Content (o by weight) of crystalline propylene polyner 25 portion (b)
The intrinsic viscosity of the propyl ene pol yrrer (C is usually less than 3

dl/g. Wen being less than 3 dl/g, the 13 - lgygr é/l ene resin
‘conposi tlﬁ‘ﬁsb‘F Gc%"é’%?lé’slé?ﬂ' M?’v@ﬁ?iféﬁa@n*b’l l%ef%QPb 8r rg/fle)\ﬂHlﬁNtietsy and
processabil i The intrin |c Vi scosity f th propyl ene polynmer (O is
preferabl?r‘% OJF%s%r?Tﬁ%ﬁa HIngIBug Fess tﬁélll 3"4PP§ESmore preferably not

A Ll R e
resin conpoéi gFSrkf RS éfadﬂ?dif“&n} éftn%ﬁlnﬁdtﬁr 68e§§%%§f@g 'Hfg’eﬁﬁleyﬁgluégy & ar
' Vi & g1 Sty BEr BB S LT BT Oty S B HE (50 1 S Brerertol e
cont ent ev%’p”'tgls | Qe.v'gﬁ‘?%)%i Vo b G Est porn oﬁ{pC? Sirgg%ﬂé%) SHETHE
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sati sty t&%é@é@édﬂmw SEUALE OPe §2) t BROVEe1 YbrbSyBaRY Qs ust
composition, is preferably from 145 to 168°C, and more

10 preferably from 160 to 166°C. It usually is difficult to
produce a propylene-based polymer having a melting point higher
than 170°C.

The amount of a cold xylene-soluble fraction (CXS) of the
propylene-based polymer (B) used in the present invention is

15 usually up to 10% by weight, and, in view of the rigidity and
anti-blocking property of a resulting heat-shrinkable £film and
the stretch processability of the resulting polypropylene resin
composition, more preferably from 0.1 to 6% by weight, more
preferably from 0.4 to 1% by weight.

20 The flexural modulus of the propylene-based polymer (B)
used in the present invention is usually from 500 to 2100 MPa
and, in view of the rigidity and anti-blocking property of a
resulting heat-shrinkable film and the stretch processability
of the resulting polypropylene resin composition, preferably

25 from 700 to 2000 MPa, more preferably from 1200 to 1900 MPa.

As the propylene-based polymer (B) used in the present

invention, known propylene-based polymers may be employed,



20 the die swell ratio of the propylene polymer (C) to a proper range. The
pol yner portion (a) and the polynmer portion (b) are individually
crystalline propyl ene polymer portions having an isotactic pol ypropyl ene
crystal structure and preferably are 6 a honopol yner of propylene or a
copol ynmer of propylene with ethylene and/or a copolyner, e.g. an a-olefin
having from4 to 12 carbon atons, in an anount such that the copol yner does
14 not lose crystallinity. Exanples of a-olefin include 1-butene,
4-met hyl - 1-pent ene,. 1. hexene, .and l-octene. The "ampunt such that,K a
-copol yrer SAGRE- Rob LI BBACEr g BFARFEnPEPAT Ced SGdPEId A5 apth 2 HES nd of
peating units

dor 1 vod TRORFEhF cE: PREaCEBbar e o FHSOAEEST By CO- 000 i gt - In the

| f a- Ln. . -b : f ' i derived

case of SSELALEP HEDGRSHOHERNS, e CONLEOL el aRRRLIG Lo geri ve

fﬁa”p' € OgtEQ?npf?!ai‘HgﬁiH?rFFBHgg@iobﬁﬁ.lgichgiﬁg‘?r in which in addition to
e above-nentioned crystall'iné propylené polymer portion a non-crystalline

et hyl gne- a- ol ef%i?%l%%% )i%%re—ib%s%dsg?g%rﬁgfr(%gdié%r%@%r%rk%ﬁyngl 1{0 Ayl ene

pol ymer portion e polynmer p on (a) and the po tion (b)

are 15 eaﬁgjfp,g%;) WJ %ﬂﬂaﬁﬂ@é eéfbal Yo ORI A o ¢ HEPREME: s fhd &ndom

copol ymer™ o ene and ethylene 1n which the content of repeating units

derived fgog dhyRRdihg/B EQyéQan@MeV\ﬁfgﬁyleﬁerﬁé‘ﬂ?ﬂéf%ﬁ’i@rﬁ @h

propyl ene and a-olefin having from4 to 12 carbon atons in which the

content ofavepgall NEtUNhEScOe! sy86li 2P I aatthes atolaef srilhaykhg &re@t to 12
carbon atons is up to 300 by weight, or a randomterpol yner of propylene,

et hyl ene ah@radelcdhiona lvayigig friame grbpylanegsdiomet @R tiidnwWib Chaviegcont ent
of repeating units derived fromethylene is up to 100 by wei ght and the
cont dift odn riepredinsig uhstesdeyi v8d dasohhthe3 28 /ar,ovkéraihashegontemtd to 12
carbon atons is up to 30 o by weight. In these cases, nost preferable

a-ol ef i n 9% theymrat a hen & groyrveen & @rtlame oo artel @ol e egerttiiven tea) and
that the propylene polymer (C) is from 0.05 to 35% by weight, wherein
the propylene polymer (C) has an intrinsic viscosity of less
than 3 dl1/g and a molecular weight distribution of less than
15 10.
Specific examples of a method for producing the
propylene-based polymer (C) include:
batch polymerization in which a crystalline propylene
polymer portion (a) is produced in a first stage and
20 subsequently, in a second stage, a crystalline propylene
polymer portion (b) is produced in the polymerization vessel
the same as that where the crystalline propylene polymer portion
(a) was produced; and
continuous polymerization in which two or more
25 polymerization vessels are arranged tandem, the crystalline

propylene polymer portion (a) is produced in a first stage, the

product obtained in the first stage is transferred to the next



15 _of the polynmer portion (b) may be the sane or different. The pol ymer
portion (a) and the polynmer portion (b) nmay be bonded together in a

bl ock-1i ke manner. Mbreover, a polymer portion (a) and a pol ynmer portion
(b) bonded together in a block-like 5 {ashion may be present together with
pol ymer portions (a) and pol yner portions (b) in other situations. The
propyl ene-based polyner (B) is preferably a non-linear polypropylene (D)
having a branch index of less than 1 and a degree of strain hardeni ng of
0.1 or nore. 10 Jn vjew of Mﬁldrcut.sealabilit% aﬂd traquarency+qf a

heat - shr iBIL $73 1 ¢ V6E 566t at RE@ I Fhe" BraRERPY h8B8 R Yhe: ROF-Hi%Rear

pol ypropyj.ene (D) is preferably less than |, re preferably from0O. 1 to
00 18T OISt Brafaths A erantsttrons ede i o G ST Phuted of wel d- cut
seal ability and transparency of heat - shrinkable filmto be obtained, the
dogr o0, o LR H AT St g Ot nEPRontFERebra BRI JPT ERe 30 Srages
preferably nmore than 3:1 qg&g.preferabhxjj&gnlo.1(£p 0,95, and %till nor e
pr ef er abl ¥ P8 072 R Y59, TREtREd T or pPo%lﬁg} nge PReYRSAFARESF
polypropxkgge.fg» may be a known production nethod, exanples of which

i ncl ude a né?%od’conprising irradiating a |linear propylene polymer with a

hi gh-energy | O"Iik?eleqr{tqq.iqastiic()%i a'tt;gdof% ﬁ}%]%fiiﬁénﬁggﬁgﬂeﬁem xture

of a linear propyl ene polymer an per oxi a met onpri si ng

copol ymerd i 2 i funchi anal, Semoneneryhavidio e or yreLepdouhl ¢ bonds
with pro ;ﬁ'ne. ﬂ§ﬁ§ﬁfﬁg ﬁ@ltqﬁf%m1raﬁg of Pﬁ% polypropylg%g ngig °

conmposi tiry Pfot hpo e esafd d went | ON idpHseahd Vst FOMRaBit 94008/ He
m nutes, and in view of flowability during extrusion processing and stretch

pr ocessalydilivinkopldife Heafiel alhpdgiamdh 2 @htSpgktlnt AnHehes onMehE
preferably from1l to 10 g/ 10 m nutes. The nelting point of the

pol ypoopWHeanesheshkagempdsi iéan- shiriheapl eseriim wavernie enhahoesiual Cxef rom
130 to 195C, and in view of the stretch processability of the pol ypropyl ene
resin conmpasiitrisore andsddse tryi gifdithye pblameesaposhionkdbl) eiki prpferabdyl0
preferably from 132 to 143C, nore preferably from 133 to 142C.
from 5 to 15 dl/g, more preferably from 6 to 15 dl/g, still more
preferably from 6 to 13 dl/g, and particularly preferably from
7 to 11 dl/gqg.
15 The content of the crystalline propylene polymer portion
(a) based on the propylene polymer (C) is from 0.05 to 35% by
weight. When the content is within this range, it is easy to
adjust the die swell ratio of the propylene polymer (C) to a
proper range. The content of the polymer portion (a) based on
20 thepropylene polymer (C) is preferably from 0.1 to 25% by weight,
more preferably from 0.3 to 18% by weight.
The intrinsic viscosity of the crystalline propylene
polymer portion (b) is usually less than 3 dl/g. When being
less than 3 dl/g, the polypropylene resin composition of the
25 present invention will be superior in flowability and

processability. The intrinsic viscosity of the polymer

portion (b) is preferably from 0.5 to 3 dl/g, more preferably



The amount of a cold xyl ene-soluble fraction (CXS) of the polypropyl ene
resin conposition of the present invention is usually not nore than 6% by
‘weight. In view of simultaneous exhibition of preferable stretch
processability of a 15 pol ypropyl ene t2sin conposition and rigidity and
heat shrinkage of a heat-shrinkable filmand also in view of anti-Dbl ocking
property of a heat-shrinkable film it is preferably fromO0.1 to 50 by

wei ght, nore preferably fromO0.5 to 30 by weight. A process for producing
the pol ypeagylEne sl B17G, CORROSI hboB Pfe EDESPLGSERLni MVENL ON 1B De
.process conprising produci'ng the propylene-based polyner (A) and the
propyl eneshased-pPolyier: By rsepasgi ¢l yrandit Bgnimexyngqt he propyl ene- based
polymer (A) and the propylene-based pol yner (B) producéd separately, and a
"process conpri Sing RHAUCd W9 Necgdi W'@ﬂ@'@ﬁ%@@appib{@ﬁréﬁﬂ/léﬁé t he
propyl ene-based pol yner (B) in different stages by use of nufti-stage

pol yneri zsd i e € @Y 20 THMY(BWOc QR HBr gdstapes. to 1ésknthhe Brecggsby

conpri sing producing the propyl ene-based pol yner (A) and the

pr opybene>hased podemeing B)he epanaf £t yuahdgt bendit xong bletpeopyl ene- based
polymer (A) and the propyl ene-based pol yner (B) produced separately, the
met hod f arrybos i lodires ner dihel @ © pyd e basedt pohyiey . (A) and the
propyl ene- based pol yner (B) separately may be a known pol ynerization

met hod, exanpl &heofinthinhind srces stof \[@nt ofot peeriyzstd ldnnevpropyilenearri ed
out in the presence of an inert solvent, bulk polynerization, which is
carri ed aalymen hert@opr sk bk deteyuinedomotbe, fahbowwhsg plaase In

pol ynmeri zation, which is carried out in substantial absence of a liquid
medi um FEF eRFEPT & PRePHASNEHRBEYTIRN Fer R2aeiwh oIV Redwder pekGieRi zat i on
met hods conprising a_conbination of two or mpre pol ynerizati on net hods

nent L8ned Eb& ¢ én&o%ﬁﬁﬁr-§Pé§é°P5(SéhyﬁéﬁPﬁépﬁognhéQFﬁé1Fﬁ0péPPﬁﬁF§ st ages
and the. ropprae s da BT BP BroRBed SoBar AFER)Sity b8 ARy Het hod
i  or LN EscBiinf B8 EiGFEar T GGET 20Tl P AL TR Gt HOBY | gt 41 xi ng
Pl o miese e Yted 1Bl A0 P redatng he Srtaie adi B B Ehe r aer

or the Iiilﬁec;rj](rps)icavgg;cgg%ég,ggﬁqicgfn?%)g,ﬁg,%,é?g@gé;}%%@%Ipth)egﬁ%%?ﬂeﬁ (A

separ at el'y pol yner yher ng t et'i zed polyner

and pel | etjizad poloween kB v @ vietded dhesanmgrasnthgbl geser hoedi ghove,

and then further melt kneading; 18 (3) a nethod conprising melt kneading
and pel | gla)zbRg sEPaESH €1yt POl Y BBRF weAyhando Pl deso 1(Ber, pblk-endnBg (4 he

pelletized polynmer (A and pelletized polyner (B) by dry blending or the
| i ke, anénidhem)mbaseg dirt exdid yosddyilend i (I processi ng nachi ne;
Ml = ([M]cXx100 = [N)axWa)+Wy (1)
[nle ¢ Intrinsic viscosity (dl/g) of propylene polymer (C)
20 [(Mla ¢ Intrinsic wviscosity (dl/g) of crystalline propylene
polymer portion (a)
Wy : Content (% by weight) of crystalline propylene poiymer
portion (a)
W, : Content (% by weight) of crystalline propylene polymer
25 portion (b)
The intrinsic viscosity of the propylene polymer (C) is

usually less than 3 dl/g. When being less than 3 di/g, the



5 and (9) a nethod conprising nelt kneading and pelletizing separately
polymer (A) and polyner (B) , feeding the pelletized polyner (A and the
pel l etized polynmer (B) separately and mixing them 10 Furthernore, a nethod
conprising preparing in advance a nasigr batch which conprises 100 parts by
wei ght of the propyl ene-based polynmer (B) and from1 to 99 parts by wei ght
of the propyl ene-based polyner (A , and m xing the master batch properly
wi th other portions of propyl ene-based polynmer (A and 15 propyl ene-based
pol ymer (B)_ so that the concentration of the propyl ene-based pol yner (A)
‘becones PPt ERIEPRY HERHR I DHE AR dH.oN Aakble tR oS eMheM et ion will
propyl ene- based pol yner &A) and .t he propyl ene-based pol yner (B) produced
separ at el 58 & en b inblevabillliser a0 IRARTEIFRRL LaRY i stTg d n&gdmsd c
anti - bl ockj ng agen vari ous ki nds of inorganip or organic fillers, and

the Iike W%%l%ﬂfjifd.thenptrﬁ@ymoaoéf/mﬁffo uti iy R Draply - B&SEd

I A d I - based I B tely in dif t 25
O ages. Uiyt uPLT Sobaua At Srier i1 i RBTInG EaBZaP IHoR St ke e

thod f i Zi th I - I A dth
gfopggengiﬁgg q%@?@%Q O?Bgoﬁésgﬁﬁgﬂﬁogzgfyigo'ygﬁIygeziggtionenethods,

I f which includ t hod i Sl ng. t] | i nati f
exam e of WGl 16l 46 2 Lo, cOMBLLS 10, ap 9Pt Lpnal saybLpation, of
gair ;' ggr %’%1&@%{ 'I;E &pgg}es”ucaelf 1334 E'Fr‘ézlk.l%ﬂ! VERky PhL Kndoloééﬂ‘iﬁa{f §a4 18R, which

presence of a I'i'qui d nononier, gas phase

pol yer | 24 it 6 5 188 Ledoout | Substanid o.ahsenen ol goblaul d

medi um wherein t pr opyl ene-based pol yne pyl en ased

pol ymer (39m§H§&Ef§@e£§idP!¥08@|¥HPé£é§9n%“pP&éé§5§B§iﬁyageﬁhe19 A
pol ypropyl ene resin conposition obtained by a nethod of “pol yneri zing the

pr opybenendiasash £ Rh{ Al s2rd Hute B 8Byt e o RaSEle | duBmdB)(c3epar at el y

in different stages using multi-stage pol ynerization having two or nore
st ages mayrdeedasipnefrdhendes. 8 The method for further blending may be a 15

met hod of nmelt kneading with an extruder or the like. As a catal yst used
for the pol ynerlirzatiieon odf mtelie strength of the propylene polymexr (C),
it is preferable that the intrinsic viscosity [n]aof the polymer
portion (a) and the content W, (% by weight) of the polymer
15 portion (a) based on the propylene polymer (C) satisfy the
following equation (2):
Wa = 400xEXP(-0.6x[Nn]a) (2)

When the content W, and the intrinsic viscosity [nl.

satisfy the relation of equation (2) above, it is easy to adjust
20 the die swell ratio of the propylene polymer (C) to a proper
range.

The polymer portion (a) and the polymer portion (b) are
individually crystalline propylene polymer portions having an
isotactic polypropylene crystal structure and preferably are

25 a homopolymer of propylene or a copolymer of propylene with

ethylene and/or a copolymer, e.g. an a-olefin having from 4

to 12 carbon atoms, in an amount such that the copolymer does



propyl ene-based pol ynmer (A) and the propyl ene-based polyner (B), a catal yst
for stereoreqgul ating pol ynerization of propylene is used both in the case
of polynmerizing these polynmers separately 20 and in the case of using

mul ti-stage polynerization. Exanples ¢f the catalyst for stereoregul ating
pol ymeri zati on of propyl ene include catal yst systens obtai ned by conbining
a solid catal yst conponent such as a titaniumtrichloride catalyst, a

catal yst essentially conprising 25 titanium nagnesium hal ogen and an

el ectron donor with an organoal um num conpound and, if needed, a third
-‘conponent N8 & caveltadilion tdonabragre eapolifdo Lektial inetude kdretsnes; and
t he like. 20 Preferred are catalyst systens obtained by conbining a solid
cat al yst GoRPBABAT leBSERENSN| { RONPREsi a1 fagifesingm Theahrbeaynhatwyen and
an el ectron donor, an organoal uminum 5 conpound and an el ectron dopating
conpound, 8RB PR VRIS 898N HhilOFS REVEFE leanaltyst VayseaAeRERSIMEed in
JP- A-61-218606, 61-287904 and 7-216017. Regardin t he heat shrinkage of the
heat - shri RREBI "¢ i F R S0% He S IcETORCMERrent | oﬁpetqgl%s%aﬂ’%eewyjlffé"aﬁr sHt¥ nkage
obtained 10 in a neasurenent in which a heat-shrinkable filmis jmrersed in
a si | iTon€°BFFNLtoH F68SRGH NG \’/’%féééfﬁﬂ’sve FEAT RSHELENe 3 Naf JRBHYRRT axi al

direction, is preferabl t, L. ess than BW re preferably not. | ess than
120, and f)ﬁr‘f?‘gﬁfg}’l‘iﬁ) p’%/%gg)rf’aﬁyywﬁd‘tgnlt%s%f‘ﬁ N 1‘2‘30e 1%ta'f“’b—qj‘rf’et[3d?)li}ﬁ}bpyl ene
resin conposjtion of the present. inyvention,.an antioxidant be

i ncor por g?%di, %%Q%%%degheﬁ%mf?}ﬁ% o ?%e%%lf?%xlfrﬂlatn? q l‘beegf%ra?m atheeady
known, exan . of . whj kgl ude,. phggsphar us- d anti oxi dants,
phenol-ba§g§i§§%$o§%gg% ghggdﬂguf u?ﬁﬁag d%gﬁgigiidants. These 20

ant i oxi dants_nynbendis otk AL chdnEIELEAOR AR bERSL WL P o hem

Exanpl es of phosphorus-based anti oxi dants I ncl ude

tris(id 4-Qi&é§§»&epumm§ew inPheapkabe tbr garhasole8memrybaciured by G ba
Speci alty emcals), 25

tetrakis(@résthrlené- pubylpbaaybddyheki pbenybane- donpheskhialtaneSandost ab
P- EPQ manuf act ured by Sandoz), and

bas(2, 4- dethieléndubybibfnnt Bybphenglk) eshyll sphaspbhatteed 2k thegaphos 38
manuf actured by G ba Specialty Cremicals). Preferred are
tris(2,4-crys¢enllineypbpbepyehephodphnatepbktgaphds)168 nmanufactured by G ba
Specialty Chem cals) and tetrakis(2,4-di-tert-butyl phenyl)4,4 5

bi phenyl ene- di -Progshaiee { Sarddsirald ap- EPO hhawbatyne e Pt Sanddy) arkbr e
preferred is tris(2,4-di-tert-butyl phenyl)-phosphate (Irgaphos 168

manufl®ct LR b2 ¢t bat Bpety aP §ienahi ¥afshompRakpres of phersiliepgsed

ant i oxi dants include 10 . :

pent aer yt FRFT S & ef ErepyenerihatHy i anayidr BRY FRETS FPAEEESI onat €]

(I ganox 101, wenutactured by, Qb2 3080 ALY 09D 5815 dos by weignt,

a random copolymer of propylene and a-olefin having from 4 to
12 carbon atoms in which the content of repeating units derived

20 from the a-olefin having from 4 to 12 carbon atoms is up to
30% by weight, or a random terpolymer of propylene, ethylene
and a-olefin having from 4 to 12 carbon atoms in which the
content of repeating units derived from ethylene is up to 10%
by weight and the content of repeating units derived from the

25 a-olefin having from 4 to 12 carbon atoms is up to 30% by weight.
In these cases, most preferable a-olefin is l-butene.

The comonomer content of the polymer portion (a) and that



n- oct adecyl - (- (3, 5-di -tert-butyl -4-hydroxyphenyl ) -propionat a (Irganox 1076
manuf actured by G ba Specialty Chemcals), 15
tris(3,5-di-tert-butyl-4-hydroxybenzyl) isocyanurate (Irganox 3114

manuf actured by Ciba Specialty Chem cpds), tocopherol (vitam n E)
3,9-bas[2-{3-(3-tert-butyl - 4- hydroxy-5-net hyl phenyl ) pr opi on

yl oxy}-1, 1-di met hyl et hyl ] -2, 4, 8, 10-t et r aoxaspi ro[ 5, 5] undeca 20 ne

(Sum lizer GAB0 nmanufactured by Sum tono Chemical Co. , Ltd. ) , and

2, 6- d|-tert butyl - 4- met hyl phenol (BHT manufactured by Sum tono Chem cal
-CD., Ltd. P fPelee ap? Bgney¥ @oortion (b) may be the same or dlfferent The
pentaerythritol-tetrakis[3--(3,5-di-tert-butyl-9-hydroxyphen 2
yI)proploﬁﬁ%@PGGTP@éﬁb?nlbibEﬁﬁﬁﬁﬁﬁhépéﬁgﬁrb?O€F58nSb€b|%ﬁbeQJRQﬁQ%Qs))

9-bi [ 2- 3- b | - 4-hyd 5- h h |
Powypei 1t aa%ébtﬁg}éﬂ 1o sy T K T B Box B PO BB BRIORE R ST zer
GA80 t d by S t Ch
oodi-ort ?Bﬁf@f‘f ap lﬁ%”%@%%l@@%?éﬂ{?ﬁﬁ&ﬁ?%ﬁt%}shm Bl oo,
Lt d. )) referr are
pent agr yt Pnt%ﬂ ﬁrf?s(e’ontst(‘i’getgletr BEIFPI PALYDAF RIHHEA"S 1§D GfiDnat €]
(Irganox 10

0 gnanui cturegbﬁ hSgem nlcals))
I , 9-bi [ 2- ?3 Y@ tePt! hﬂPQF yapogg 5&md éﬁ nyl") pr opi ony .
1,1 1 S
GZE%% ranut act ar S oy Gt 0FebeR th %9’&9?% ) 5*%2%%%& & ihe
sul fur;c0@§$£ igt ﬁ'btdl pde%w S’%&’@I‘ﬁ&?%k h dex of less than

tetrakis( i“opr |Iaur pro pi onat e,

dinyristyj 3pd3' tBé@QéQf@@lge§5§n ﬁagdé51H585%abyh %Imekalodlproplonate
Preferred are pentaerythyl tetrakis(3-laurylthiopropionate) and distearyl

3, 3' -tohi odi propi@nai & dbreepnetetredalsbdisteanyl B8ra3nsphredtpr epi anate.
20 To the pol ypropyl ene resin conposition for a heat-shrinkable filmof the

present inyentspAinkAbaBt 1 hhotkily @geningthy tie incorqoriaidd ofs theeded.
The anti-bl ocki ng agent is a substance capable of preventing a filmor
films fromobetbneay pol peroppbéeet (Dperd mhefewpbliyw lorsd hdian dr,esemeat i on
25 or use due to self-sticking, adhesion or welding. The anti-bl ocking
agent usepréfietrael prigsen.ilnverdt.ih aayg 46l ah morgopyahecakhhyi fidrodkiong
agent and an organlc
to
15 In view of weld-cut sealability and transparency of a
heat-shrinkable film to be obtained, the degree of strain
hardening of the non-linear polypropylene (D) is preferably
more than 0.1, more preferably from 0.1 to 0.95, and still more
preferably from 0.4 to 0.0,
20 A method for producing the non-linear polypropylene (D)
may be a known production method, examples of which include a
method comprising irradiating a linear propylene polymer with
a high-energy ionized radiation, a method comprising
melt-kneading a mixture of a linear propylene polymer and a
25 peroxide, and a method comprising copolymerising a

multifunctional comonomer having two or more double bonds with

propylene.



23 . anti-blocking agent. Exanples of the inorganic anti-blocking agent
i.nclude natural _silica, synthetic silica, talc, zeolite, kaolin, synthetic
alum nasilicate, hydrotalcite-type conpounds, calcium carbonate and
magnesi um oxi de. Preferred 5 are synthgtic silica and synthetic

alum nasilicate. Exanples of the organic anti-blocking agent include

nel ani n-type conpounds, fatty acid am de, polyner beads and silicone resin-
based organi c conpounds. Preferred are pol ynmer beads and silicone resin-
based organic conpounds. 10 The form of the anti-bl ocking agent used in the
present inventi®ne meldr 8tevatitie af HioPPRYES OPYELMNRhBSS1AFEIRC Bffledt makes
voids difficult to form Wen an unprocessed stretched filmis folded with
ni p rol | sCEWIETERENE HEpT eIt BN tifel sinpt Y 38 05 Bried @Red’ 9 minudies
anti-bl ocking, agent serves as_ 15 a nucleus to formvoids and, as a result,
white streafsipayise pérfeaveRliphénoREROAIOEXBIUSRIORY PACRSISHN Sy P&y occur)

inthe filmafter stretching, Therefore, in view of blushing at fo].ding,
t he above§ﬁ§ﬁ’f‘?%n%’€lo‘é%??)}%g§t¥orhifi 55 REF R TRLY OIFJLfPské dehsid ﬁ}c}f% t he

oL o O REEE gy CheE S BT 6 B Py A PO RohPOL808( 3 0PSESRES.  and sti 1l
nore preferably from.0.12 to0.0,28. gicnB in_ view of blushin% at t%Lding. The
aver age parti ol B'UPRIStEr BP LD RitE BP bURT RGY AGRRL- Toet CRLERd oPesent

[ ti i f ly .f 0.7 t. : Iy, f 0.8t
30V m End R HICRrS PR oY PSNLLS 808 o GntPn S e BrCbRUshi ng

o eI B gt her | O s e st

invention 1s prefer and nore

7LDl OmELgS s L0 o el i e aRyd00 ford b et o
agentjomay, berdlsoeh @lengh @82itb 143°C, more preferably from 133 to 142°C.
The amount of a cold xylene-soluble fraction (CXS) of the
polypropylene resin composition of the present invention is
usually not more than 6% by weight. In view of simultaneous
exhibition of preferable stretch processability of a
15 polypropylene resin composition andrigidity and heat shrinkage
of a heat-shrinkable film and also in view of anti-blocking
property of a heat-shrinkable film, it is preferably from 0.1
to 5% by weight, more preferably from 0.5 to 3% by weight.
A process for producing the polypropylene resin
20 composition of the present inventionmay be a process comprising
producing the propylene-based polymer (A) and the
propylene-based polymer (B) separately and then mixing the
propylene-based polymer (A) and the propylene-based polymer (B)
produced separately, and a process comprising producing the
25 propylene-basedpolymer (A) and the propylene-basedpolymer (B)

in different stages by use of multi-stage polymerization

containing two or more stages.



5 conbination of at |east two kinds. To the pol ypropyl ene resin conposition
for a heat-shrinkable filmof the present invention, a neutralizing agent
may be incorporated, as needed. The neutralizing agent is a substance
capabl e of acting on an acid substancesremaining 10 in a polyner to
deactivate it. Exanples of the neutralizing agent used in the present

i nvention include hydrotalcites, nmetal salts of higher fatty acids,
silicates, metal oxides and netal hydroxides. Exanples of the hydrotalcites
i ncl ude hydrous_basic 15 carbonates or crystal -water-containing basic

carbonat es of nEytESi BEPCEAPCT P 2F ALY RAUM MU &M BroRYLRNeFMAsKs! |
these carbonates nmay be atyrall1 occyrrin pioduct or synthetjc products.
In view F°WTRhi Ay apdforeiBTgP p-reéI‘eegIae?F Pe-pHFr4 Bérﬁf%ﬂla-%ﬁ( B&ch
avail abl e f K i cal 20 | ndust ., Lt Ex f th t
alts of HIGhAFLTEH y i RECPREPRBEORAEICET BST odht 87 OnBBResi um | aur at o,

i | mj t at | ci t te, | ci | eat e, | ci I te,
T S o 8 B PAP e e D A B SRR
bar i beh te, zi t ' I [ I l'ithi
ot ar Bt o P RO AL EIF AP Lo P per i £atare ol Lnf Hur dPe,  pot assi um
stearate,éﬁgiﬁgﬂég%ééggz%gﬁ%ﬁg%cg#p1Seggrggég%gﬁggo§¥sge?£g&g, and cal ci um

nont anaté). erred are calClum ear a nesrum stearate. The

e | ar t . . arate
or ol or ablSy TS 0 D08 T 6T 0 ar T By We Ght - And S ror B 6F Sl SBry from
0. 005 10 2 Par ik ¥ Wehglh P28d AR 100 A {15e R SRIHY 8farf BRert

propyl ene- et'hyl ene-a-ol efin random copol ymer. The neutralizing agent may be
used al ong16ferit) bt I pRePizatibgAaSkhivw Ké ndsrrioqt berpPohyprepyl ene

resin conposition of the present 10 invention, additives, e.g. ultraviolet
absonber prdddfdecat S8 liquid monomer, and gas phase polymerization,
which is carried out in substantial absence of a liquid medium.
Preferred is the gas phase polymerization. Moreover,
polymerization methods comprising a combination of two or more
polymerization methods mentioned above and multi-stage
15 polymerization having two or more stages may also be applied.
The method for mixing the propylene-based polymexr (A) and
the propylene-based polymer (B) produced separately may be any
method as long as it is possible to disperse polymer (A) and
polymer (B) uniformly. Examples thereof include:
20 (1) a method comprising mixing polymer (A) and polymer
(B) with a ribbon blender, a Henschel mixer, a tumble mixer or
the like, and melt kneading the mixture using an extruder or
the like;
(2) a method comprising melt kneading and pelletizing
25 separately polymer (A) and polymer (B), mixing the pelletized
polymer (A) and pelletized polymer (B) by a method the same as

that described above, and then further melt kneading;



pi gnents, antistatic agents, copper inhibitors, flane retarders, foam ng
agents, plasticizers, cell inhibitors, crosslinking agents, flowability

i mprovenent agent and |ight stabilizers, may optionally be incorporated. 15
The nethod for m xing the polypropylqu resin conposition of the present
invention, an antioxidant and other additives may, for exanple, be nethods
using a Henschel m xer, a tunble mxer or the like. Mxing of the

i ngredients may be carried out sinultaneously or separately. 20 For the
preparation of the polypropyl ene resin conposition of the present invention
contai ning an arti oxi @@ﬁh%‘? QP NiU&S Fedithdineagkimay and rkpfeket hzing

mul ti-screw extruder, e.g. a twn screw extruder, or a kneading machi ne,
e.g. a BafSReyaHedetPOAYRBE ol PP yiGiedder e BEadé¢ Peblatiaerod f or
form ng the _heat-shrinkable filmof the present invention may be known
form ng nMECRYAET 42) §ndPRRtRBUZER Rt WhER (b Hor st PeFRRLRG PE FBEned
using a .t extrysion 26 formn chine and the web is then stretched.
A method LS oR g ThaGeES B “BLEAboR hy Iy 1BebToaPaS g TAGHiNe

wat er-cooling inflation, and the |like. A nmethod for stretching a web for
stretchi n§”fay be 5 uniaxial stretching, such as roll stretching, rolling

and tenter tran rsal | v, uni axi al_.st.ret chi,ng, biaxial stretching, such as
tenter biaxial zgﬁchWF%BO n&OFQE&F&Pgbﬂ?%&aﬁ%ﬁﬂiiqgﬂ%ﬁﬁ Qﬁi}% “%e.
Wth regar

the stret 8% %%afﬂgi gﬁg%ggggfgg);oﬁaé A 8%9{%??@%,g%eéf%nlggg%g%fg?g{?%gzsi ng,
o129, PR U SO B RS A0 s SIS AL B A0

stretch rankp.in the longitudinal direction and that in the transverse 15
direction may be the same or different and may be chosen optionally

depeng ng upon appkheahbeBs. a lMe @l tdoxprheialg palddad Ny nbedpenterared
after the stretching. EXAMPLES The present invention will be described
bel ow congeetelkyba®ch Whicef ercened sea etanaas sandy aonpariatd ve-lexanpl es.

However, the invention is not limted to these exanpl es. Measurenents of

physi cal propgiltnesbaske palymed dB) aodofdemgltbot b2 peethedsy desioghtbed

el ow of the propylene-based polymer (A), and mixing the master batch
properly with other portions of propylene-based polymer (A) and

15 propylene-based polymer (B) so that the concentration of the
propylene-based polymer (A) becomes a predetermined
concentration.

In addition, when the propylene-based polymer (A) and the
propylene-based pclymer (B) produced separately are mixed,

20 stabilizers, lubricants, antistatic agents, anti-blocking
agents, various kinds of inorganic or organic fillers, and the
like may be added.

In the method of producing the propylene-based polymer
(A) and the propylene-based polymer (B) separately in different
25 stages using multi-stage polymerization having two or more

stages, themethod for polymerizing the propylene-based polymer

(A) and the propylene-based polymer (B) may be known



(1) Intrinsic viscosity of polynmer (unit: dl/g) 25 Measurenent was
conducted in 135C tetralin using an Ubbel ohde's visconeter. The intrinsic
viscosity of a crystalline propylene polyner portion (b) in Referential
27 Exanple 1 was cal cul ated fron1equaﬁ%on (1) nentioned previously using
t-he intrinsic viscesities of a crystalline propyl ene polyner portion (a)
and the entire polyner. (2) Melt flowrate (MFR unit: g/10 mn) 5 Melt
flowrate was nmeasured according to a nmethod of Condition No. 14 provided
in JISK72l0. (3) Die swell ratio (SR A dianeter of a cross section of an
‘ext rudat ePPéYiRd1ZAtERE MEAHPCSTe B aFP Les ©F Mok atat' e q MR adesklithg to a
met hod 10 of Condition No. 19 provided in JIS K 7210 was nmeasured and a die
swel | rat FEMR&ES S4BT} HioREd NednTeRBanprbhoPHE BElodr Mi%e SHBERSragims -
(Dianeter of cross_section of extrudate) /(diameter of orifice) (3) The
cross sectPEnCHEMBhCexEPUUANE BRABNEE1aaEieBs WREENORS1CAHFIGH @XE ritlat e
perpendicular to its extrusion direction. \Wen a cross section is not a
true circFB® BRea9RFEgRT 0N al Mkt el VRt e RihdK £ Yineiihs 38l e ofhiHe cross
section was consjdered as a di aneter of cross section of the extrudate.

6 Fyoubianid

(4) BranchSi Hex 29 MR it riifs PESFeRGSs P ISP RUNEE c F3F A (1)
above and_a. branch_jndex s determ ned .from.the follow.ng eguation 4 )
Branch | nBEk BSPYPEE0ST Y yT 71 NS EBEFEFRLITE () SRROFEPT L) SEBePES IRy |5
o0 0ty UG AL S6REL Ltrolnd DLATSN o2y BRLYBLERN R R0 Y 6Tty L
has a wei ghtaYEer 806, IBLEENh Ghe el BN 43UPFLARLLRLIL 1§AYR: R LRl qf, the
different stages.
10 A polypropylene resin composition obtained by a method
of polymerizing the propylene-based polymer (A) and the
propylene-based polymer (B) separately in different stages
using multi-stage polymerization having two or more stages may
be further blended. The method for further blending may be a
15 method of melt kneading with an extruder or the like.
As a catalyst used for the polymerization of the
propylene-based polymer (A) and the propylene-based polymer (B),
a catalyst for stereoregulating polymerization of propylene is
used both in the case of polymerizing these polymers separately
20 and in the case of using multi-stage polymerization.
Examples of the catalyst for sterecregulating
polymerization of propylene include catalyst systems obtained
by combining a solid catalyst component such as a titanium
trichloride catalyst, a catalyst essentially comprising
256 titanium, magnesium, halogen and an electron donor with an
organocaluminum compound and, if needed, a third component such

as a electron donating compound; metallocene catalysts; and the



28 branchi ng pol ypropyl ene pol ynmer and which mainly is isotactic. (5)
Degree of strain hardening A degree of strain hardening was determned with
a uni axi al elongational viscosity analyzer nfd. by Rheonetric 5 Scientific,
I nc. under conditions of 230C and an @Pongation rate of 1 (sec-'') (a
Strain rate of 0.33 sec-1in a linear region) . (6) Ml ecular weight

di stribution Measurenent was conducted by GPC (gel perneation
chromat ogr aphy) under the conditions shown bel ow. A nol ecul ar 10 wei ght

di stributilgrkedenotes a ratio of a weight average nol ecul ar weight (Myv) to a
*nunber average nol ecul ar wei ght (Mi) , Mw~ M. Apparatus: Mdel 150CV nfd.

by MIIipore-\WatpeksCaladmareShadax yskSs§8tmsMepsutned benpemnpidiag 345C
Sol vent: Ot hodi chl orobenzene Sanple concentration: 5 ng/8 nL A calibration

‘curve was stadel usitEd ves tS tangss:teipol et eprtainel 1 P Qo ) r Med td nga dioe 91w Tm
unit: C A differential scanning calorinmeter (DSC-7 available from Perkin

El mer, | ncitandsimysethldygdr gmd edre qiicd gimern cborpms; taono yesndwl upi essed to
forma O. 5 mmthick sheet . That is, the material was prelimnarily
heat ed5 at c283@Cunal abdnanut esct r@5 dbnertdalfd ecmpblhiedpr epsal € ivasxampieased up
to a pressure of 50 kgf/cnm2 over 3 mnutes and held for 2 mnutes. Then the
mat eri al wdswigboh eich@tuddCatiades tas ps eemsice saofl Gk gh/ ERrpA f o -BLHb 06t es.
29 (A 106%—%%7%%% ZQEF%)gT%J¥¥# treated in a nitrogen atnosphere

Regarding the heat shrinkage of the heat-shrinkable f£film
of the present invention, the value of heat shrinkage obtained

10 in a measurement in which a heat~shrinkable film is immersed
in a silicone o0il at 110°C for five seconds, with respect to
at least uniaxial direction, is preferably not less than 5%,
more preferably not less than 12%, and particularly preferably
not less than 15%.

15 To the polypropylene resin composition of the present
invention, an antioxidant may be incorporated, as needed. The
type of the antioxidant may be that already known, examples of
which include phosphorus-based antioxidants, phenol-based
antioxidants and sulfur-based antioxidants. These

20 antioxidants may be used alone or in combination of at least
two of them.

Examples of phosphorus-based antioxidants include
tris(2,4-di-tert-butylphenyl)-phosphite {(Irgaphos 168
manufactured by Ciba Specialty Chemicals),

25 tetrakis(2,4-di-tert-butylphenyl)4,4-biphenylene-di-phosphi
te (Sandostab P~-EPQ manufactured by Sandcz), and

bis(2,4~di-tert-butyl-6-methylphenyl)ethyl phosphite



at 220C for 5 mnutes, followed by cooling to y50C at a rate of 300 C/ mn,
f.ol l owed by holding at 150C for 1 mnute, followed by cooling to 50C at a
rate of 5 C/mn, followed by holding 5 at 50C for 1 mnute. Then, the
material was heated from50C up to 189C at a rate of 5 Cmn and a nelting
peak tenperature obtained during this process was determ ned as a nelting
point Tm(C . (8) Ethylene Content and 1-Butene Content (unit: w% 10 The
et hyl ene content and the 1-butene content (W %) were determ ned by a
calibration curve nmethod using the absorbances of the characteristic

‘absor pt i o ragshgaedst paauFachyregr Hiyp ClbeHSP e i et ek arvup (- CH2-)
and an ethyl group (-C2H5) of an infrared spectrun1obta|ned by neasuring
the infrared 15P5péetFafh efet heipriés4 ~dheEerdedetivBed any k) T)phmﬁmte( 9)
Amount of Xyl ene- Sol ubl e Fraction (CXS; unit: wt% A 10 g of

propyl ene! BASBRNESI }AEr TRAY f@iCE IR BYi ﬁléalmcrﬁalﬁfy t?chelnﬂ?galxsyl eted and
then cooled slowy to 50C. Subsequently, mhlle stirring in an ice water,

t he nlxtuF%tﬁégl§é2céogédtﬁétz@étéﬁ&hﬁgﬂﬁ dvdnd at 20C overnight . A

precipit ol ymer was. renpved b filtrati | ene S evapqrated from
the T3 tr L B R PRl S bE Thag Sar Peadas L BoC ATIs TRtRT Tt dir e t o
recover é@rr}a sbgl ubl e 'P ZOCd)I\%l ene. Thus, the anpbunt of xyl ene-sol uble
fracti on al cul'ated.Po% ?’iﬁ? dsurenment of Ampunt of Eluted Resin by

lﬁ[“; o notEh Lppar S ok ko EY b 155034 Bl é?dcgﬁﬁﬂf%.r?ﬂ?”é A bl o |
Ma 0 Corp. De

Magn:': ?_d%‘é‘*%’?g%ﬁé%?zgﬁ%%é %"ﬁ%t&}; E%)\Sgel%?%%?h dat a raﬁggt 2082- 2842
cm1 5 Col um: z@?ﬁ% s, £l H%B%Q%ﬁg%g“%ﬁtKPESMZWESC%Q%%SO' vent:

o- D chl orobenzene F ow Rat e e Concentration: 100 ng/25ml
Anounp ofpéméﬁymt@ey@dte%gk% f[éO @astml%aémtm&syl-af-m@rdﬂoe@gﬁféw the

tenperature at a rate of rom 140C to 0C, the sanple was | eft stand
for 30 mﬁlﬂ%xoﬂh@xﬁ@@é!}e(Ir@éﬂkaIlOM\@Snéi‘hﬁfé@lduﬁ\écﬂfb}a $i®a Specialty
Chemicals.),
n-octadecyl-(-(3,5~-di-tert-butyl-4-hydroxyphenyl)-propionat
e (Irganox 1076 manufactured by Ciba Specialty Chemicals),
15 tris(3,5-di~-tert-butyl-4-hydroxybenzyl) isocyanurate
(Irganox 3114 manufactured by Ciba Specialty Chemicals),
tocopherol (vitamin E),
3,9-bis[2-{3-(3-tert-butyl-4-hydroxy-5-methylphenyl)propion
yloxy}-1,1l~-dimethylethyl]-2,4,8,10-tetraoxaspiro[5, 5]undeca
20 ne (Sumilizer GAB0O manufactured by Sumitomo Chemical Co., Ltd.),
and 2,6-di-tert-butyl~4-methylphenol (BHT manufactured by
Sumitomo Chemical Co., Ltd.)
Preferred are
pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphen
25 yl)propionate] (Irganox 1010 (manufactured by Ciba Specialty
Chemicals)),

3,9-bi[2-{3-(3-tert-butyl-4-hydroxy-5-methylphenyl)propiony



fraction. (11) Flexural Mdulus (unit: MPa) 15 Fl exural nodul us was
nmeasured by use of a 1 mmthick pressed sheet obtained by nol di ng accordi ng
to JIS K 6758 and then conditioning for 72 hours in a constant-tenperature
constant-hum dity room at roomtenper éure (23C) at a humdity of 50 ~ . 20
(12) Film Fabrication (Tenter-type Seg ential Biaxial Stretching Machine) A
resin conposition obtained was extruded with a single screw extruder at a
resin tenperature of 230C and cooled with a cooling roll at 25C, resulting
in a sheet 350 ~tmin thickness . 25 The sheet was then stretched with a
tent er-typeosequent ddmetilaxi athgl et chi hg” Anedt heoypgei retlpebdRNEEsEN i on 1
shown below, resulti”~g in a biaxially stretched film 15 umin t hi ckness.
31 Stretcle K/ﬁéﬁﬂaé:zeTé?ﬁ%QU’%Wéf%é‘hW P St e CBEFECER ¢)) MEEKi-ne nf d.
by M tsubishi Heavy Industries, Ltd. Stretch Condition 1 5 Longitudinal
Stretch Terseréndire:e o kot TR Rul PRERet c RBRAL i(@?nngFﬁE§e%r &Nsver se
Prelimnary Heating Tenperature: |30C Transverse Stretch Tenperature: 125C
Tr ansver s& Wit @Ranaly ¢ mesli®- Rat e I FRIR TR RT94. 5 mnin (13)
Young's Modulus (unit; kg/cnR) A speci O mMmin width s cut out from
the fiPm &ﬁ%%ﬂfﬂe@%ﬂ%‘f@#%ﬁ%ﬁfggg‘%‘%r*s:%“wﬁvé\f%ﬁéw&fy 8
nmeasured at, . an inter-clip, distanc f. 60 mMmand a tensile rate of, mm mn
15 usi ng & WeHARPRAES r(ItIi?adﬁ’%liPer n (in}?intuif%lcc%éﬂr ﬁegé’ o &a téé’.ec(lfi)tyHeat

Shri nkage hueni.tc: %() A square fil m specinmen whose sides had a | ength of 90
msn was cut’dth aflrc)rh’t he filmobtai ned under stretch condition 1. The

P o0, ST S L1 SLLL 8008, 1 andfE 01079600451 BB dch e
loxy}~1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5,5]undecan

10 e (Sumilizer GA80 (manufactured by Sumitomo Chemical Co.,
Ltd.)) .

Examples of the sulfur-containing antioxidant include
pentaerythyl tetrakis(3-laurylthiopropionate), dilauryl
3,3"-thiodipropionate, dimyristyl 3,3'-thiodipropionate, and

15 distearyl 3,3'-thiodipropionate.

Preferred are pentaerythyl
tetrakis(3-laurylthiopropionate) and distearyl
3,3’ ~-thiodipropionate. More preferred is distearyl
3,3"-thiodipropionate.

20 To the polypropylene resin composition for a
heat-shrinkable filmof the present invention, an anti-blocking
agent may be incorporated, as needed. The anti-blocking agent
is a substance capable of preventing a film or films from
becoming to be unable to peel during its or their preservation

25 or use due to self-sticking, adhesion or welding.

The anti-blocking agent used in the present inventionmay

be an inoorganic anti-blocking agent and an organic



for 30 mnutes, the length of the speci nen was neasured. The heat shri nkage
was cal cul ated using the follow ng equation: Heat shrinkage = 100x [ ~ 90 -
(length after heating) } /90] (5) (15) Wl d-Cut Seal Strength (unit: N) 25
A specinmen 25 mmin width was cut out éromthe fil mobtai ned under stretch
condition 1 along the |ongitudinal di? ction (MD) . After weld cutting of
the speci nen at 230C using an automatic 32 hot tack tester equipped with
a wel d-cut seal bar available from Theller, a tensile stress-strain curve
was neasured at a tensile rate of 5 rr~rn/mn wth an automatic tensile
tester toambiabhoakinptagentstréngriples ¢fe)hStimatrdeProeegsabnlldaki ithe
appearance of a filmresulting fromstretching under stretch condition 1
was eval uadert vingaldeynathenlas 11 ea wistyta efdeds Appear drrckec mizel® ldd euneven
stretch was obtained, it was judged that the stretch processability was
good. Whekaalin| nsuothesieor hudinpaglscpbeehhigreFradcitemtw@s unevenl y
stretched and as a result a filmwith a poor appearance was obtained, it
was j udgetPrPRiENdhe &3 ket wh %m@s%%iquynwsew O epakratifes red

propyl ene-based pol ynmer Al) A copol yner powder of a propyl ene-based pol yner
Al wad 152 %dtByheke c%b%%ew%iﬁgnb%gweﬁépméﬁﬁwéﬁéaaﬁd 1- but ene by
gas phase polynerization (catalyst conditions; Al/Ti nolar ratio = 600,
cyclohexylethyd%ﬁ%ﬁﬁ%ﬁﬁq&éI%ﬁﬁx959Q?l?mﬁ%ﬁlT%&?%k%DQOégﬁﬁFyh%F?EQFion

Vpa) i Rl DY LLEHERS o Bb 20 Uat af oL <351 BrPBRSEY | BEAVTRE)BeRTS: 376017,
(Fol ot 208 o0l pLERYLopes aselRel ¥ Bty AL Bs! | o2, i ofa Prgpy, e based
5 Dol i 2950, 0000 DALY NELORE BEslasoigind Rokgunplied B
R e T
invention is preferably an amorphous form whose anchor effect
makes voids difficult to form. When an unprocessed stretched
film is folded with nip rolls during the shaping of the
unprocessed stretched film, an anti-blocking agent serves as
15 a nucleus to form voids and, as a result, white streaks may be
formed (a phenomenon of blushing at folding may occur) in the
film after stretching. Therefore, in view of blushing at
folding, the above-mentioned amorphous form is preferred.
The bulk density of the anti-blocking agent used in the
20 present invention is preferably from 0.01 to 0.55 g/cnﬁ, more
preferably from 0.10 to 0.31 g/cm®, and still more preferably
from 0.12 to 0.28 g/cm3 in view of blushing at folding.
The average particle diameter of the anti-blocking agent
used in the present invention is preferably from 0.7 to 5.0 pm,
25 more preferably from 0.8 to 3.0 um, and still more preferably
from 1.5 to 2.9 pum in view of blushing at folding.

The amount of the anti-blocking agent used in the present



33 - of 2.3 ~mas an anti bl ocking agent and 0.05 parts by weight of erucic
am de to 100 parts by weight of powder of propyler_e-based polyner Al and
then nmelt kneading at 230C. The resulting pellets Al were pellets such that
the melt flowrate is 5.8 g/10 5 mn,o4he die swell ratiois 1 . 26, the
ethylene content is 2. 5 by weight, the 1-butene content is 5. 3 % by

wei ght, the nelting point (Tm is 136.0C. Tn tenperature raising elution
fractionation using orthodi chl orobenzene as a solvent, the anmobunt of resin
eluted at tenperatures not higher than 40C was 10 4.5% by wei ght. The
‘anmount  of in¥ent ielhutied pae feempdivatuoss Onilghér LhEnP30€ but wabghhi ghrd t han
100C was 95. 5 % by weight . The amount of resin eluted at tenperatures

hi gher tharrgoptebatrahoty hrgheld. Ahdie £3d€ Parosolpy Wasight pasrcepar 40Pon of
propyl ene-based pol yner A2) 15 A powder of propyl ene-based pol ymer A2 was
obt ai ned BPr&ESpSIYy wELiGHth@ fpridysy IRy larsyt ey ik 10 i ke byagdemphase
pol yneri zation (catalyst conditions: A/Ti nolar ratio = 600, _

cycl ohexyFEPRyVaEket hoR§spNhhePZPLFingoREENalRY LPes@Sesolalrde £4t iigh
conditions: polynerization tenperature = 81C, 20 polynerization pressure =
2.1 M, FeBRiLRELE&Ne Hasdd 1GFST (0P dFi ¥ onbi ned feeding rate of

propyl ene, ethyl ene and i-buten - 25 kq.for et hyl ene d 65 kg for

1-but ene) usi ngT8 EBRaPQSYPLPBYeRNGesE i He TR CFRIAC 705087 so that the
hydrogen concentration, ethylen oncentration _and,1l-butene 25 .. .
Concent rafBh BEcanseDLs E 10,05 T PrAsRtd BTERIS Ty P AN VAT n
tenperature raising. elution fractionati i ng t i or obenzene_ as a
solvent. of SERE ahees iecTher fg o BRedIRL corBE DREH FAL P PRE SR B R o
resin elu a o) [ r c 0% Ay. wei ght
The armun%ggaf %Elgfss;%gﬁ%e E%éggég %%%p%??tguég?mﬁgﬁgr Q%ﬁgﬁaé({)& Igeuntég% Mﬁi gher

t han P0G yag go§%ﬁg¥ wei ght. ~+Theamuynt of resin 5 eluted at tenperatures
hi gher than 100C but not higher than 130C was 0% by wei ght. (Pelletization

of propyl ene-bageanpob¥nBe AR Meht£hsi\Pngf 2 peRPYh£6€- PasEet RY B A2
were prepared by adding 0. 01 parts by weight of hydrotalcite as a

neutralizifngeAQiagenhc1Qd85hparbsabyivesghhetbl! sganoxod HiyKstppddted by

Ci ba Specialty Chenmicals) and 0.15 parts by wei ght of |rgaphos 168

(suppl i edabyd€) baifpeaicakt, ymehad calises kotch mes adnthyakicdantes,. 0. 1 parts by
wei ght of anorphous silica having a particle size of 2.3 ~mas an
anti bl ocki ng agexammphes0o05thar hydbptaeicghesofings ugeubiydramisdbatsdc100 parts
by wei ght of powder of propyl ene-based polynmer A2 and then nelt kneadi ng at
230C. 15Thecpeboretep20nagraswelt vRltew-cand aghn 1391 bgysiC warboaadies kel |
ratio of 1.19, an ethylene content of 2.5% by weight, a 1-butene content of
6. 7 % by"a@nghtuna ABLELHE pSiLAEC, ( RAPMRUIBENRA7ELSENFNa cBREtRgFene

these carbonates may be naturally occurring products or

synthetic products. In view of blushing at folding, preferred

are DHT-4A and DHT-4C (both available from Kyowa Chemical
20 Industry Co., Ltd.)

Examples of the metal salts of higher fatty acids include
magnesium stearate, magnesium laurate, magnesium palmitate,
calcium stearate, calcium oleate, calcium laurate, barium
stearate, barium oleate, barium laurate, barium arachidate,

25 barium behenate, zinc stearate, zinc oleate, zinc laurate,
lithium stearate, sodium stearate, sodium palmitate, sodium

laurate, potassium stearate, potassium laurate, calcium



20 sol uble fraction content (CXS) of 3.1% by weight. (Preparation of
propyl ene- based pol yner A3) A powder of propyl ene-based pol yner A3 was
obtained in the same manner as the production of polymer A2 described above
except that the feeding rates of ethyhbene and 1-butene were 25 changed to
20 kg and 9 6 kg, respectively, and that the ethylene concentration and the
1- butene concentration were changed to 1.34 vol%and 4.9 vol %
respectively. In tenperature raising 35 - elution fracticnation using
crt hodi chl orcbenzene as a solvent of the powder of prcpyl ene-based pol yner
A3, the akBuhvdebxyesearekereadnst cediwpamamordsnadie .hi fhef eraed 40€ i n was
3. 9 o by weight. The anount of resin eluted at tenperatures higher than
40C but 5CAdElHMgRERarRAR R2OOCTRESEIEUTUSERakEitght . The ampunt of resin
eluted at tenperatures higher than 100C but nct higher than 130C was 0% by
wei ght. [0106] TirelanayracifohN6f oY opyt AL HEIEN HASAteinAB)e Rredifet s A3
of propyl ene-based pol yner A3 were prepared in_the sanme manner as the
pel | eti zatNBANBEOPr bh B e HaR bl oty iveP0& t@edeFi Bedt bV 1athe fldets A3
had a nelt flowrate of 7. 4 g/10_ mn, a die swell ratio of 1. 15, an
et hyl éhe BBRE&HEIFTaPLY fr%nbﬁ -REPgH O & 01PBGF 8y ¢t Bt Paeed ong Gf by
weight, a nelting 15 point (Tm of 141 . OC, and a cold xyl ene sol uble
fracti on BOREENDY (CREHRBT OF FOEbp=aBY GRPS oS aGEE-On U Trog ARt based
pol ynmer A4 owder of propyl ene-based pol yner A4 was .obtained in_the sane
Tanmer ascPRRLBRotC I T WOt yheT S HeRer TRec 300 BedyPBABFy CBxeBpt ¢ hat
the feedi . hyl e d,1-byt were changed to 9.5 kg and 32
b Ehees dh Skt TR Ripole S

kg, respec and yl'ene concentration, the 1-butene

trati t j Ck 0 1% 3
Copeent Ll anandh Lies (WO pOPBoFOORENLLRLH 00oBEE 1 ENBRIBE tAe0py SEnt0l Tt

. 50 vol and 2.4 e tization of propylene-based
pol yngy AdjyEetists a%#dioe‘i\%@pw.%neup@%@i&%yrgeasﬁlba%%,e 1REERRIEE 4N the

same nmanner as the pelletization of propyl ene-based
pigments, antistatic agents, copper inhibitors, flame
retarders, foaming agents, plasticizers, cell inhibitors,
crosslinking agents, flowability improvement agent and light
stabilizers, may optionally be incorporated.

15 Themethod for mixing the polypropylene resin composition
of the present invention, an antioxidant and other additives
may, for example, be methods using a Henschel mixer, a tumble
mixer or the like. Mixing of the ingredients may be carried
out simultaneously or separately.

20 For the preparation of the polypropylene resin
composition of the present invention containing an antioxidant
or the like, a single screw extruder, a multi-screw extruder,
e.g. a twin screw extruder, or a kneading machine, e.g. a Banbury
mixer, a hot roll and a kneader may be used.

25 A method for forming the heat-shrinkable film of the

present invention may be known forming methods, e.g. a method

in which a web for stretching is formed using a melt extrusion



pclynmer A2 described previously. The pellets A4 had a nelt flowrate ef 9.0
g/10 mn, a die swell ratio of 1.16, an ethylene content of 1. 1 o by

wei ght, a 1-butene content of 4 . 0 o by weight, a nelting point (Tm of

| 97. 0C, and a cold xyl one soluble 53fraction content (CXS) of 1.3~ by

wei ght. (Process for production of propyl ene-based pol yner Bl) [1]
(Preparation of solid catalyst conponent) After a 200-L SUS reactor

equi pped with a stirrer was purged with nitrogen, 80 L of hexane, 6.55 nol

of 10 tetrabut.oxytitani um_ 2 8.nol qof diisobutyl phthalate and 98.9 nol of
tetraet hox@gimllé‘ em\ﬁ&%e‘“fee@pi%?c@e[ HE™T eaet ot oéao‘b %" homogeneous

| ution. Then, ,5 2. |/ L | ut.i f : [ | gri d
a1 sobutyl ot he NS B dmped car Bl B0er b Rt M RO PR Rocthe.

t enper at ur i.t.hin 15T t Or.: . Aft t C etion of the
dr oppi ng, Ct%ﬁ\gl?ﬁ@kt t‘ftrag%v\régog?'?%rggdl ulraﬁﬁec?ﬁf oa'r%{dl J‘};}geurpgr}?é rcom tenperature

and was subj ect gdrb0n3al k! Lauld chanay al lRb 3l QMdRIPS Al P pd ol L oved

by a three-time repetition of washing the resulting so of

t ol uenge. : t,, A an., i1d 10ff x ddat -t he; sl u
ne. 20 Next %fttr%téﬁgsa@, o RAfidd o of dldieng ﬁ%, rr%cfh%#’?i-%ﬁét{w ot her

concentration becone O. g/'L, a m xed solution of 8.

and 274 mpknebytt taNsHETE 1 1 AGH 06 O8] WAS 3¢dad ANE1 hReR1 20 r & BRI n Q]
pht hal oyl chl ori de was added, followed by stirring at 110C for 3 hours.

Ther eaf t egusfl bd- keadied 25a%eRAr &fd @t WMah ¢ erduahad f0ldonedh by a two-tine
repetition of washing the resulting sclid with 90 L toluene at 95C
Subsequenktyettalihowi agdadhestiagnt. of the slurry 37 ccncentration to 0.6
kg/L, 3.13 nol of diisobutyl phthalate, 8.9 nol of n-butyl ether and 137
nol of titani unWiehraebbodi e wereecadded, cobakdidvie shyergtlioyeidngiuatint05C f or
1 hour. Thereafter solid-liquid separation was conducted at that 5

t enpeltat userefohl pnedebyingt wohei sereepeingi oempd r vaghe ngs tohee fesaibly ng
solid with 90 L toluene at 95C. Subsequently, follow ng adjustnent of the
slurry cohtent ambiontt beOpebakyre, t8. agnabilng Prbut yoI cilbeercennl WG ol of
titaniumtetrachl ori de were added, followed by stirring at 10 95C for 1
hour. Thek&aftepndofhda- fTEetrahsephiationPrpseEapbvicieamat thatl ttefiRs at ur e,
followed by a three-tinme repetition of washing the resulting solid with 90
L toluenelétb?hﬁ %%%%lF%ﬂﬁ%?ét%?ﬁ.tE%B%%ﬁﬁ%ﬁt&&?e?B¥P6§wrmf@ﬁﬁ%ﬁﬁ%ﬁﬁﬁ of
the slurr 5 concentration to 0. 6.Kg/ 8.9 t .of _n-butyl ether and 137
o of 1 FAREAI St AP BE FHE e TAHUGHLR T DD Dy o vE AR S G for 1
hour .,.The . id-1iqui paratj. performed,at the same
tenpé%%tuéggé%gﬁfgmégbbgeakﬁﬁrgg%%i%5 ﬁég%F%%%thnﬁgsu tF%bqgaﬁe with 90 L
of toluen b - .20 egezt| isNg Wt L. Of ne.

Af t er dry?%ggﬁﬁgégyrggggggas egggﬁe%p%%g%aﬁg%gf'a E%I?gggg%gﬁys?gégnponent
was obt ai gegr i 1§ensol b 5@&@&%010%@@&e%ecgmtr@w%qnolg.- 9 % by wei ght of
titanium atom 20% by wei ght of nagnesiumatom 8. 6 % by wei ght 25 of

pht hal ate, 0.05% by wei ght of ethcxyxmengps and 0.21% by wei ght of but oxy
group. Further, the solid catal yst conponent showed favorable particle
properties freeThs poddant powdearion 3811 e Psekibedasy) actdonatiear1gf sol i d
catal yst component) To a SUS autoclave with a capacity of 3 L equi pped with
a st i20r eryitth 3 dfaxfencchirarreanyl €b dradcheparbtliivy aoamplred dodedegassed,
37.5 mol of triethylalumnum 3.75 nr~ol of 5
tert-butythe-propytdbnei borgsi Lanetaddtosthest ekempdkisd cat al yst conponent
obtained in [1] above were added. Prelimnary activation was conducted by
continuously f SRR aBeREDfohrbhbyseael onepP8Ot AfRurBseWARFEiREepIAg t he

tenperature in the reactor at_ 5-15C. ,
according to the methods described below.

(1) Intrinsic viscosity of polymer (unit: dl/g)
25 Measurement was conducted in 135°C tetralin using an
Ubbelohde's viscometer. The intrinsic viscosity of a

crystalline propylene polymer portion (b) in Referential



10 [3] (Polynerization of crystalline propyl ene polymer portion (a) ) In a
SUS pol ynerization vessel with a capacity of 300 L, while feeding liquid
propyl ene at a rate of 57 kg/h so as to naintain a polynerization
tenperature of 60C and a 15 polyneriz?zion pressure of 27 kg/cmeG 1.3

mmol /h of triethylalum num O0.13 nmol of t-butyl-n-propyl di met hoxysil ane
and 0.51 g/h of the solid catal yst conponent prelimmnarily activated in the
same nmanner as [2] above were fed continuously to perform propyl ene 20
polynmerization in the substantial absence of hydrogen, obtaining 2.0 kg/h
-of poIyneﬁxa¥ﬁéeahEMMRC@icvhétﬁér®ﬁ§¢eﬁéﬁﬁéanpé¥)gﬁéﬁ#@ﬂeﬁneféétépyév was
3920 g. A part of the polyner forned was sanpled and anal yzed. It was found
that the péliyeethead drintidg Adiscasiddas 13f F SR+ B nThererEuEReng
polymer was 25 transferred continugusly to a second pol ynerizati on vessel
Wit hout p@PRLYPRItNF dead vid)i gid [M1e P ViferR L et of crystalline

propyl ene pol r pQrtion 39 (b) dn a fluidized bed reactor (second
pol yrer i zétzi)oﬁg‘\iésgélo)w aeae a”'g(ﬁiad’{”tlf 'ofgjllor’rﬁ“léh)_ui pped with a stirrer,

18.2 kg/ h of prgpyle honopol ymer powder of propyl ene-based pol ymer Bl was
5 obta?ned thromgﬁtc%ﬁPWnﬁég§ F&p?@@ﬁérﬁglﬁé%Q%EQWQ)‘%é?ﬁ%?ﬁﬁﬁyﬂ?gfeeding
t he catal yst-contai ni ng.pol yner, transferred, f the first polynerization
vessel , Géoﬁ'ﬁﬁlgllﬁno ot'rilflglt ﬁ%loéﬁlﬁiﬁdﬁ&rlﬁ éjr}ré g( rB/'h of

t - butyl - n-gropyl.di_nmet hoxysi.l a ile feeding propylene and 10 hydrogen so
as to naiﬁ?%iﬁxg 5%%&2E5¥§§f1gﬁ“@@nperature of 80C, a pol ynerization

pressure of 18 KaielgGand,2 Mudiagen ancenbizatlop,  pukibee0as-hass, of 8

vol % . The resu yner had an intrinsic viscoslt g. Based

on the abpyg pegulibemehieo ot Ofcyt he dRol e 48cbenrRd dur i nge {8y

pol yneri zation (b) above per gramof the solid catal yst conponent was

cal cuj@t edrt @oRQi BL4AONS. 14 ek idan.ir ve P& yoROI %abi A8 ¥eEEAt af@td 0 of
the first polynerization vessel to the second pol ynerization vessel and the

intrinsicdyessnsilly raf icbvawede teamitleat & dnd deialkl/o3d @d sbibwdl /g, 20
respectively. [5] (Pelletization of propylene honopol yner powder of
propyl enebbasedepal yaer oBE) (By aadddtieng of. brparst dactieirghtf efxtcaldd ten
stearate, 0.05 part by weight of Irganox 1010 (commerci al nanme, nfd. by
G ba / (diameter of orifice) (3)
The cross section of an extrudate denotes a cross section
15 of an extrudate perpendicular to its extrusiondirection. When
a cross section is not a true circle, an average of a maximum
value and a minimum value of the cross section was considered
as a diameter of a cross section of the extrudate.
(4) Branch index
20 An intrinsic viscosity was measured according to (1)
above and a branch index was determined from the following
equation (4):
Branch Index = [Viscositylar/[Viscosity]Lin (4)
wherein [Viscositylar is an intrinsic viscosity of a branching
25 polypropylene and [Viscosity]Lin is an intrinsic viscosity of

a semicrystalline linear polypropylene which has a weight

average molecular weight substantially equal to that of the



25 Specialty Chemicals) and 0.2 part by weight of Sumlizer BHT (conmerci al
name, nfd. by Sumtono Chemcal Co., Ltd. ) to 100 parts by weight of a
powder of propyl ene hontpol yner of 40 propyl ene-based pclynmer Bl, and
then nmelt kneading at 230C, pellets B%BOf propyl ene honopcl yner Bl were
obt ai ned, the pellets having an intrinsic viscosity of 1.74 dl/g, a weight
average nol ecul ar wei ght (Mv) of 3.4x105, a nolecular weight 5 distribution
(MM Mn) of 8.0, an MFR of 12 g/ 10 mn, a die swell ratio (SR) of 2.35, a Tm
of 165.2C, a cold xylene soluble fraction content, CXS, of 0.4% and a

-fl exur al bedolchd nef PABYDr MPs L e Propyyese abasedi pbimarrl By d9oCrosscli nked
pol ypropyl ene PF819 nfd. by Basell was used. This has a branch i ndex of
0.93, a dé§relegfrest odi B Uyaridediakgadfir® 9, an MFR of 3.3 g/10 nin, a die
swell ratio (SR) of 2.40, a Tmof |163.8C, a cold xylene soluble fraction
content, CXS, of 9E8¥£&nAIa SKIEGilr AR IRSHINGs WS TELG IVRAS (P cduct i on of
propylene based pol ymer B3) A propyl ene-based pol ymer B3 (propyl ene

hormopol ynEF}a%as lostangad isy ao s QRN ANt ¥Adpyhhe QW’%R@P@%%%%C

pol ymeri zation (catalyst conditions: Al/Ti mplar ratio =

cycl oh%xyﬁ@ﬂﬁi?ltéhfﬁ‘ﬁt' hgwsu P&H@FZFPW%%PQIS Pt £40- C@“‘é@%cﬁ%‘é@ﬁh@m on

condi tions neri zaklon tenperature 83C, polynerization pressure - 2.1
MPa) usin6a5g6§¥él&§? ; Q%ﬁ?ﬁ@%&%?%%%oﬁn 0 abt AeF. 2P§01§1§83F SEL R

hydr ogen C ration beca %. (Pelletization of propyl ene-based
pol ymer ngng ESFPé€§ BS1§ g%pﬂ&ﬁiﬁéﬁ> W&%ed pol yner B3 were obtained by
addi ng 0.01 par h f._h g2 t,ral i Z|n ent and O.
15 part by meig%?ggPrFrga%ogafo%g ?%g%%ergya%Pnarggl pe??f by G ba

Speci al ty. @8@‘3‘525%&8?‘;”@%%@}' andgéﬂ&ll‘c?ohg SR $e%W 'ﬂ*?ﬁoloécxﬁaolo"‘der

of propyl ene-
10 weight distribution denotes a ratio of a weight average

molecular weight (Mw) to a number average molecular weight (Mn),
Mw/Mn.
Apparatus: Model 150CV mfd. by Millipore-Waters
Column: Shodex M/S 80
15 Measuring temperature: 145°C

Solvent: Orthodichlorobenzene

Sample concentration: 5 mg/8 mL

A calibration curve was made using a standard
polystyrene.

20 (7) Melting Point (Tm; unit: °C)

A differential scanning calorimeter (DSC-7 available
from Perkin Elmer, Inc.) was used. A propylene polymer
composition was hot pressed to forma 0.5 mm thick sheet. That
is, thematerial was preliminarily heated at 230°C for 5minutes.

25 Thereafter, the pressure was increased up to a pressure of 50
kgf/cm? over 3 minutes and held for 2 minutes. Then the material

was cooled at 30°C under a pressure of 30 kgf/cm? for 5 minutes.



melt kneading at 23GC. The pellets 33 had an intrinsic vi scosity of 1. 59
dl /g, a weight average nol ecul ar weight (Mvy 5 of 2.63x105, a nol ecul ar

Wwei ght distribution (MvV Mn) of 3.9, an MFR of 8.9 ¢g/10 rnin, a die swell
ratio (SR of 1.22, a Tmof 162 . 8C,24 cold xylene soluble fraction
content, CXS, of 1. 1 0 and a flexural nodulus of 1500 MPa. Exanple 1 10 96
Parts by wei ght of propyl ene-based polyner Al and 4 parts by wei ght of
propyl ene- based polyner Bl were mixed with a Henschel m xer and then.
pelletlzednﬁ6 220C S|n a 65 mm- extruder. The conposition, nmelt flow

.rate, Tmand’ &kShofth @&u}“’tﬂﬁnﬁeﬁelFE?%t%?el%rﬂ)mqrrPgl%laet“PSW%elIets
brevi ous! 9% S s re EL@?L?Q%LE@?#??V?@?&? o trfgegtlsozéiﬁgﬁgé'% R m
Shown' 1 92500 3/ kunppo 958 By T ?ﬂ?aﬁ tﬁﬁ%%ﬁ@ ChR T SR A
i pl a6 BY THRL Bronyt eHe DaCed poIgmer BiC v dmasdt ?D%rgynﬁeq%%zﬁﬁ use
rate, 5Tm %ﬁ%%s £8t thrﬁ XL U e ot a'tg%dmtg%re?ﬂ%rl g EQSagFr‘?y e @chn in

Tabl e physi'cal propéerti es and et ¢ch "processabi he film

ar e ShOW”u ”coT%'oe%Zat EXEggPlaeof”fAe%ﬁé@"X?@ ?%@igfﬁgﬁy %}pete - fthod as

t hat descrl bed anpl e pr opy ase poI ymer A2 was

used in fat n oL y®re fy
Txture CBTar had (REoush ChReatr RGeS CRosm o IR or An T he SErarn
processabphi (dy | thereof i s shown in Table 2. The 5 physical properties of
t he fllmare shown in Table 2. Exanple 9 A fil mwas obtained by the sane

net hod as(dhattheseré besht énExanpl e-Buesseptohbaht8qQupakt:s Wiy )wei ght of
propyl ene- based pol yner A2 was used in place of the propyl ene-based pol yner

Al 1Qoand the armmethgflehlrecprhopykened ased-patkyemercBiteas (Wwicyeaseed to 20
parts by weight . The conposition of the m xture obtained through kneadi ng
i s shown det &aiieed kand ¢dkilstaet ch qroesessabeli tyingertenhabise rdaowes n
Table 2. The physical properties of the filmare shown in Table 2. 15
Exanpl e 3fA thd mheas et stelds B adrp sams maighes tthat méddyrdi geduipn

Exanpl e 1 except that propyl ene-based pol yner A2 and propyl ene-based

pol ymer B2-Glre asedthnlenacerofp t(tHzropyndmn sdged galoprerl -AiHan@ tt he
propyl ene- based poI mer Bl, 20 respectively. The co 05|t| on of the m xture
obt ai ned athridUgHA 1afe atP PR T4 sHRWAL T Ad TAK| BeaSwA#NghENSt EBEERTed

prOC%gsa%géée&um of the press sheet described in (7) above.

{(9) Amount of Xylene-Soluble Fraction {(CXS; unit: wt%)
A 10 g of propylene-based polymer was dissolved in a 1000
ml of boiling xylene and then cooled slowly to 50°C.
Subsequently, while stirring in an ice water, the mixture was
20 cooledto 20°C and left stand at 20°C overnight. A precipitating
polymer was removed by filtration. Xylene was evaporated from
the filtrate and the residue was dried at 60°C under reduced
pressure to recover a polymer soluble in 20°C xylene. Thus,
the amount of xylene-soluble fraction was calculated.
25 (10) Measurement of Amount of Eluted Resin by
Temperature-Raising Elution Fractionation Methcd

Measurement was carried out using an apparatus shown



thereof is shown in Table 2. The physical properties of the filmare shown

in Table 2. Conparative Exanple 1 25 A filmwas obtained by the same net hod

as that described in Exanple 1 except that 100 parts by wei ght of

propyl ene-based pol yner Al was used aggne w thout using propyl ene-based

pol ymer 43 Bl1. The conposition of the m xture obtained through kneadi ng

is shown in Table 1 and the stretch processability thereof is shown in

Tabl e 2. The physical properties of the filmare shown in Table 2. 5

Conpar atiye, Exanpl,e_2 A filmwas_gbtai ned by the same nethod as that

‘describedb?%oﬁxgﬁ%?ﬁ EOBQtﬁbP%?hSBOWBOBSaPﬂs by wei ght of propyl ene-based

pol ynmer A2 was . al one.d f_propyl ene-b P ner and

propyl ene- baseol\%%gﬁg?ﬁée'r r&gld Mﬁﬁ%fggsﬁ.%org? i'gerlygf%Fﬁgi%glm%%/ﬂ%gaﬁaﬁ%ﬁ%éd

t hrough kneadi i i abl e t retch_ S ility thereof
@g?&}ﬁ?@“p&@:&g phesd apg .Bg @%Eﬁﬁ& BRRSR Sy,

is showmn in Table i ca propertie e f are shown in Tabl e
2. Cbnparative‘ﬁéégp A fl bt akpe e sanme nmet hod as that
described 15 in aﬁ%ﬁ%éq'ééigglygﬁ%§ %g%ﬁpg??g 5 wei ght  of

pr opylsene- based: polyeryfly B8 B, 088 t BOHK o URL ﬁg pfv‘?@yégi‘gmxt@s.ed

pol ymer Al. The conposition of the mXture obtained through kneading is

shown in Tabl e doapeh¢ hes st @t thrPrOsessabil ity thereof is shown in Table
2. The physical properties of the filmare shown 20 in Table 2. Conparative

Exanple 4 A filmamasohd ai gednbynd e same nethod as that described in
Exanpl e 1 except that 9& parts by weight of propyl ene-based polyner A2 and

4 parts by wei gumpile proydenestbased pod yhgr2 83125 were used in place of
propyl ene- based pol yner Al and propyl ene-based pol yner Bl. The conposition

of the m xture A thesf tdamph kifadtad: i 6. 8helwn in Table 1 and the
stretch 44 - processability thereof is shown in Table 2. The physi cal
propdfties of tdmrrdy |Qoratic shrowwn Aftdabted@ciQGynphe atemeeExanpkead A film
was obtai ned by the sane nethod as that described 5 in Exanple 1 except
that 96 paats Py WeCdhtnof rpmopyPehet baE€d poley ReMPAT and 4ofdr s$apd wei ght
of propyl ene-based pol ynmer Bl were used in place of prqg%lene-based pol ymer

Al and prighy | EhetHasERS polffere st e rrhee WUt i3 D L 49 Wi &k ug e0'6bt ai ned

t hr ough kneadin% is shown in Table Z and the stretch 10 processability
t her eof i in Table 2. The physical properties of the filmare shown

e TR BT LR et o et o
propybenc: basedr 18, ROLY RIadthNthS RAILSBY M5 8L 8F BT oPheng; bpoed
pressed sheet obtained by molding according to JIS K 6758 and
then conditioning for 72 hours in a constant-temperature
constant~humidity room at room temperature (23°C) at a humidity
of 50%.
20 (12) Film Fabrication (Tenter-type Sequential Biaxial
Stretching Machine)
A resin composition obtained was extruded with a single
screw extruder at a resin temperature of 230°C and cooled with
a cooling roll at 25°C, resulting in a sheet 350 pm in thickness.
25 The sheet was then stretched with a tenter-type sequential

biaxial stretching machine under stretch condition 1 shown

below, resulting in a biaxially stretched film 15 upm in



were used in place of propyl ene-based polynmer Al and propyl ene-based

_pol yner
shown in Table 1 and the stretch processability thereof
2. The physical 20 properties of the 31Imare shown in Table 2. 45 Tabl e

B1. The conposition of the m xture obtained through kneading is
is shown in Table

.1 Preparation of polyprcpyl eneresin com

osi ti onPropyl enePropyl eneM-RTNCXS- basedl -base,’'. Bl end(g/ 10
mn)(C) (W ~)ratiopol ynmerpol ymerA/B (wt ~) (A) (p) Exanpl e
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" 2Conpar at g vee BeHOAG QSR DAETW PO, Pxamdsbishi Heavy Industries, Ltd.
3Conpar at i veA- 2B- 396/ 93. 1133. 63. 1Exam | e

9Conpar at i veA- 3FAS64 195 P2 82n 1Exam | e

5Conpar ati veA- 4B- 196/ 46. 9149. 00. 9Exam |l e 6 46 - Table 2 Ycuna's
modul ésHeat sk: ri nka I idodiMIT M >retch Temperature: 120°C

TDseal Stret chstrengt hprocessability(kg/ cne) (kg/ cnR) (% (~) (N) Exanpl e
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31 08001570011. 119. 09. 4GoodExanpl e 912900225001 1. 016. 87. 6GoodExanpl e

510100160009. 615. 15.

Riried 6 139605B69 1 85T ABp SGovAEX am 3&FC

1Conpar ati vel03001590010. 91B. 93. 7GoodExam | e 2Conpar ati ve - -
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9Conpar at i veUnevenl y13000258009. 515. 7g, 2Exam | e 5stret chedConparative_
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the r
nmodul?

§qw rements of the present invention, are erior in Young's 5

heat Shl’l nké’@é’-e d-icdt 5t relnqgtsh rﬂ’:l“t he conpositions from
whi ch the,.fj Ex duced were superiorin stretch
pr ocessabi 114 ;QS ﬁ?@‘t‘h@ﬁs hgiﬁlalt %gf'?’f‘ﬂe of Conparative Exanples 1 and

2 containing ng GOLUIRL, (R g Wit GaLe A1E OF cbecLsAUl Leitent 5001 1L

present i NnVén F&E I NSars T el ent’Sion e S&alapt
conposi “t{%ﬂj S LQmanatds ? %fHOhe 3p o0t Qi NG rt.‘?te‘l%&@'%}afs(ﬁ‘easu‘éghcr] i's
one of the reqU|renents of 't resent invention, 1S 1nsufficlent

stret chabjd LhYindde- &l Qfs tgi’m%a[)@tédlﬁm arld a tensile rate of 5 mm/min

15

20

o
ot

using a tensile tester to obtain an initial elastic modulus.
(14) Heat Shrinkage (unit: %)

A square film specimen whose sides had a length of 920 mm
was cut out from the film obtained under stretch condition 1.
The specimen was immersed in silicone oil at 110°C for 5 seconds
and then removed therefrom. After cooling at room temperature
for 30 minutes, the length of the specimen was measured. The
heat shrinkage was calculated using the following equation:
Heat shrinkage = 100x[{90 - (length after heating)}/90] (5)
(15) Weld-Cut Seal Strength (unit: N)

A specimen 25 mm in width was cut out fromthe £ilmobtained
under stretch condition 1 along the longitudinal direction (MD).

After weld cutting of the specimen at 230°C using an automatic

PiEHtlFE%(arprl'felsam&lsto 7, which satisfy



47 Exanple 4 containing a polynmer having a small SR in place of polyner

(B), which is one of the requirenents of the present invention, is

Insufficient in weld-cut sealability. The conpositions of Conparative

Exanples 5 and 6 containing a 5 polyng? having a high nelting point in

pl ace of polynmer (A), which is one of The requirenments of the present

invention, are insufficient in stretchability. As described in detai

above, according to the present invention, a heat-shrinkable film superior

inrigidity, heat 10 shrinkage and weld-cut seal ability, and a
ﬁ‘@ﬁet%%%itﬁsc@ﬁ?p%%ﬁl% BAWHi tdha e Iigar 8pai Past puRdH aplGcEs_Mmbi I ity

“pol ypropy
and whi ch gsﬂ uitable as_a raw material of such a heat-shrinkable filmcan
be obt ai nd@SL1ET, 13 AETGRAE ST T ST LR 18 CUTVeAFDMGASGEehe arerint Le

‘conposition _conprising from20 to 99.99 parts by_weight of a ,
b Opy! ene LBEE00T pbI THATLY AL b G U oS S nerT SLal beotePete PREAL.27 and

a nelting goknt 5 efingg as a peak tenperature of a peak with a maxi num
intensityr REdt el Fﬁ&g rve neasured by DSC of from 125 to 139C, and from

0.01 to 898%2;g%rg¥Fwe5gg%§%gf%§a&%8ylene-based pol ymer (B) having a die

swel | Tati not Fess “t'han The pol ypropyl ene resin conposition

according to 10THL%B%%¥M&£ ?fnatf‘flrﬁ”r%%\dlet'l‘?ﬁjﬁ‘%ﬁ ﬁ%%@?lﬁiﬁ Jup §e £

propyl ene pol yner al neéd by a polymerizati on ne conprising a step
of produci r Lk Wﬂﬂyhﬁﬂﬁ - tyi,0N havj ;
intrinsicgggggggi¥§ﬁg¥£%§§ ?ess t anlgﬂ%¥?§ﬁgn%l§§§tegﬂép %r%fucﬁﬁﬁjé

crystalli Qeg&!s@%ﬁé@rmﬁﬁééﬂmfup% heRveh) shaykpg Jfésa&%giﬁéa,si £rvlagosity
g, ta

of less than 3 dlI7/ erein the content of the crys I ne propyl ene

pol yner pepihes {Ratrehatd e dch e ey ene PolavnBbotC) wgehr&mO0.95 to
350 by weight, wherein the propylene polymer (C) has an intrinsic viscosity

of | ems thas torH dgrand etpetenvhgromai ghimdiad nhbukhoy of réessedhan 20 10.
3. The pol ypropyl ene resin conposition according to claiml or 2, wherein

t he propyésre yreduinter €B)Ymi ¢igahpolpgrmpypbeaeafibe hasi ogtaibedanpcht ngid ndex
of less than 1 and a degree of strain hardening of not less than 0.1. 25 4.
A heat - shiuvagad| ehat| hhebsairréghbprocessehiing tat wiasapooumi axi al |y the

pol ypropyl ene resin conposition according to claiml. .A..AA . A

| . Aal . A(. APrapepat AoF. AKL AGORNIANACDAZEdARCAYREAYRAIA | A A

r.-Ar.ACCAAFRAA(LLAINLCASNAACCAA LA LA _ARY. AT, AAYEAA
A AO. AY{. A L! .Jaeppolymer powder of a propylene-based polymer Al was

e e el entanianl el ksl wleglethe oa

gas phase polymerization (catalyst conditions: Al/Ti molar

ratio = 600, cyclohexylethyldimethoxysilane(Z)/Ti molar ratio

= 40; polymerization conditions: polymerization temperature =

81°C, polymerization pressure = 2.1 MPa) in the presence of a
20 catalyst system described in JP-A-7-216017.

(Pelletization of propylene-based polymer Al)

Pellets Al of propylene-based polymer Al were prepared
by adding 0.01 parts by weight of hydrotalcite as a neutralizing
agent, 0.05 parts by weight of Irganox 1010 (supplied by Ciba

25 Specialty Chemicals) and 0.15 parts by weight of Irgaphos 168
(supplied by Ciba Specialty Chemicals), both as antioxidants,

0.1 parts by weight of amorphous silica having a particle size
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Pellets A2 of propylene-based polymer A2 were prepared

by adding 0.01 parts by weight of hydrotalcite as a neutralizing

10 agent, 0.05 parts by weight of Irganox 1010 (supplied by Ciba
Specialty Chemicals) and 0.15 parts by weight of Irgaphos 168
(supplied by Ciba Specialty Chemicals), both as antioxidants,
0.1 parts by weight of amorphous silica having a particle size
of 2.3 um as an antiblocking agent and 0.05 parts by weight of

15 erucic amide to 100 parts by weight of powder of propylene-based
polymer A2 and then melt kneading at 230°C. The pellets A2 had
a melt flow rate of 3.1 ¢g/10 min, a die swell ratio of 1.19,
an ethylene content of 2.5% by weight, a l-butene content of
6.7% by weight, amelting point (Tm) of 130.7°C, and a cold xylene

20 soluble fraction content (CXS) of 3.1% by weight.
(Preparation of propylene-based polymer A3)

A powder of propylene-based polymer A3 was obtained in
the same manner as the production of polymer A2 described above
except that the feeding rates of ethylene and l-butene were

25 changed to 20 kg and 46 kg, respectively, and that the ethylene
concentration and the l-butene concentration were changed to

1.34 vol% and 4.4 vol%, respectively. In temperature raising
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of 7.4 g/10 min, a die swell ratio of 1.15, an ethylene content
of 2.1% byweight, a 1-butene content of 4.8% by weight, amelting
15 point (Tm) of 141.0°C, and a cold xylene soluble fraction content
(CXS) of 1.7% by weight.
(Procduction of propylene-based polymer A4)
A powder of propylene-based polymer A4 was obtained in
the same manner as the production of polymer A2 described
20 previously except that the feeding rates of ethylene and
l-butene were changed to 9.5 kg and 32 kg, respectively, and
that the ethylene concentration, the 1-butene concentration and
the hydrogen concentration were changed to 0.64 vol%, 3.50 vol%
and 2.4 vol%, respectively.
25 (Pelletization of propylene-based polymer A4)

Pellets A4 of propylene-based polymer A4 were prepared

in the same manner as the pelletization of propylene-based
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purged with nitrogen, 80 of hexane, 6.55 mol of

10 tetrabutoxytitanium, 2.8 mol of diisobutyl phthalate and 98.9
mol of tetraethoxysilane were fed into the reactor to obtain
a homogeneous solution. Then, 51 L of a 2.1 mol/L solution of
butylmagnesium chloride in diisobutyl ether was dropped slowly
over 5 hours while maintaining the temperature within the

15 reactor at 5°C. After the completion of the dropping, the
mixture was stirred further for 1 hour at rcom temperature and
was subjected to solid-liquid separation at room temperature,
followed by a three-time repetition of washing the resulting
solid with 70 L of toluene.

20 Next, after such an addition of toluene that the slurry
concentration become 0.6 kg/L, a mixed solution of 8.9 mol of
n-butyl ether and 274 mol of titanium tetrachloride was added
and then 20.8 mol of phthaloyl chloride was added, followed by
stirring at 110°C for 3 hours. Thereafter solid-liquid

25 separation was conducted, followed by a two-time repetition of
washing the resulting sclid with 90 L toluene at 95°C.

Subsequently, following adjustment of the slurry
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Subsequently, following adjustment of the slurry
concentration to 0.6 kg/L, 8.9 mol of n~butyl ether and 137 mol
of titanium tetrachloride were added, followed by stirring at
10 95°C for 1 hour. Thereafter solid-liquid separation was
conducted at that temperature, followed by a three-time
repetition of washing the resulting solid with 90 L toluene at

the same temperature.
Subsequently, following adjustment of the slurry
15 concentration to 0.6 Kg/L, 8.9 mol of n-butyl ether and 137 mol
of titanium tetrachloride were added, followed by stirring at
95°C for 1 hour. Thereafter a solid-liquid separation was
performed at the same temperature, followed by a three-time
washing the resulting solidwith S0 L of toluene and a subsequent
20 three-time washing with 90 L of hexane. After drying under
reduced pressure, 11.0 Kg of a solid catalyst component was
obtained.
The solid catalyst component contained 1.9% by weight of
titanium atom, 20% by weicht of magnesium atom, 8.6% by weight
25 of phthalate, 0.05% by weight of ethoxy group, and 0.21% by
weight of butoxy group. Further, the solid catalyst component

showed favorable particle properties free from fine powder.
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in the reactor at 5-15°C.
10 [3] (Polymerization of crystalline propylene polymer portion
(a))

In a SUS polymerization vessel with a capacity of 300 L,
while feeding liquid propylene at a rate of 57 kg/h so as to
maintain a polymerization temperature of 60°C and a

15 polymerization pressure of 27 kg/cm®G, 1.3 mmol/h of
triethylaluminum, 0.13 mmol/h of
t-butyl-n-propyldimethoxysilane and 0.51 g/h of the solid
catalyst component preliminarily activated in the same manner
as [2] above were fed continuously to perform propylene

20 polymerization in the substantial absence of hydrogen,
obtaining 2.0 kg/h of polymer. The amount of the polymer formed
per gram of the catalyst was 3920 g. A part of the polymer formed
was sampled and analyzed. It was found that the polymer had
an intrinsic viscosity of 7.7 dl/g. The resulting polymer was

25 transferred continuously to a second polymerization vessel
without performing deactivation.

(4] (Polymerization of crystalline propylene polymer portion
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t-butyl-n-propyldimethoxysilane while feeding propylene and
10 hydrogen so as tomaintain a polymerization temperature of 80°C,
a polymerization pressure of 18 kg/cm®G and a hydrogen
concentration in the gas phase of 8 vol%. The resulting polymer
had an intrinsic viscosity of 1.9 dl/g.
Based on the above results, the amount of the polymer
15 formed during the polymerization (b) above per gram of the solid
catalyst component was calculated to be 31760 g. In addition,
the polymerization weight ratio of the first polymerization
vessel to the second polymerization vessel and the intrinsic
viscosity of (b) were calculated to be 11/89 and 1.9 dl/g,
20 respectively.
[5] (Pelletization of propylene homopolymer powder of
propylene-based polymer Bl)
By adding 0.1 part by weight of calcium stearate, 0.05
part by weight of Irganox 1010 (commercial name, mfd. by Ciba
25 Specialty Chemicals) and 0.2 part by weight of Sumilizer BHT

(commercial name, mfd. by Sumitomo Chemical Co., Ltd.) to 100

parts by weight of a powder of propylene homopolymer of
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average molecular weight (Mw) of 3.4x10°, a molecular weight

5 distribution (Mw/Mn) of 8.0, an MFR of 12 /10 min, a die swell
ratio (SR) of 2.35, a Tm of 165.2°C, a cold xylene soluble

fraction content, CXS, of 0.4% and a flexural modulus of 1810
MPa.
(Propylene-based polymer B2)

10 Cross-linked polypropylene PF814 mfd. by Basell was used.
This has a branch index of 0.93, a degree of strain hardening
of 0.9, an MFR of 3.3 g/10 min, a die swell ratio (SR) of 2.40,
a Tm of 163.8°C, a cold xylene soluble fraction content, CXS,
of 2.8% and a flexural modulus of 1370 MPa.

15 (Production of propylene-based polymer B3)

A propylene-based polymer B3 (propylene homopolymer) was
obtained by homopolymerizing propylene by gas phase
polymerization (catalyst conditions: Al/Ti molar ratio = 450,
cyclohexylethyldimethoxysilane(Z)/Ti molar ratio = 8;

20 polymerization conditions: polymerization temperature = 83°C,
polymerization pressure = 2.1 MPa) using a catalyst system
described in JP-A-7-216017 so that the hydrogen concentration
became 0.83 vol%.

(Pelletization of propylene-based polymer B3)

25 Pellets B3 of propylene-based polymer B3 were obtained

by adding 0.01 part by weight of hydrotalcite as a neutralizing

agent and 0.15 part by weight of Irganox 1010 (commercial name,
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viscosity of 1.59 dl/g, a weight average molecular weight (Mw)
5 of 2.63x10°, a molecular weight distribution (Mw/Mn) of 3.9,
an MFR of 8.9 g/10 min, a die swell ratio (SR) of 1.22, a Tm
of 162.8°C, a cold xylene soluble fraction content, CXS, of 1.1%
and a flexural modulus of 1500 MPa.
Example 1
10 96 Parts by weight of propylene-based polymer Al and 4
parts by weight of propylene-based polymer Bl were mixed with
a Henschel mixer and then pelletized at 220°C using a 65 mmd
extruder. The composition, melt flow rate, Tm and CXS of the
resulting pellets are shown in Table 1. The pellets were
15 subjected to film fabrication according to (12) described
previously. The stretch processability of the pellets during
their film fabrication is shown in Table 2. The physical
properties of the film are shown in Table 2.
Example 2
20 A film was obtained by the same method as that described
in Example 1 except that propylene-based polymer B2 was used
in place of the propylene-based polymer Bl. The composition,
melt flow rate, Tm and CXS of the mixture obtained through the
kneading are shcwn in Table 1. The physical properties and
25 stretch processability of the film are shown in Table 2.

Example 3

A film was obtained by the same method as that described
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5 physical properties of the film are shown in Table 2.
Example 4
A film was obtained by the same method as that described

in Example 1 except that 80 parts by weight of propylene-based

polymer A2 was used in place of the propylene-based polymer Al

10 and the amount of the propylene-based polymer Bl was increased
to 20 parts by weight. The composition of the mixture obtained
through kneading is shown in Table 1 and the stretch
processability thereof is shown in Table 2. The physical
properties of the film are shown in Table 2.

15 Example 5

A film was obtained by the same method as that described
in Example 1 except that propylene-based polymer A2 and
propylene-based polymer B2 were used in place of the
propylene-based polymer Al and the propylene-based polymer B1,

20 respectively. The composition of the mixture obtained through
kneading is shown in Table 1 and the stretch processability
thereof is shown in Table 2. The physical properties of the
film are shown in Table 2.

Comparative Example 1

25 A film was obtained by the same method as that described

in Example 1 except that 100 parts by weight of propylene-based

polymer Al was used alone without using propylene-based polymer
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shown in Table 2. The physical properties of the film are shown
in Table 2.
5 Comparative Example 2
A film was obtained by the same method as that described
in Example 1 except that 100 parts by weight of propylene-based
polymer A2 was used alone in place of propylene-based polymer
Al and propylene-based polymer Bl. The composition of the
10 mixture obtained through kneading is shown in Table 1 and the
stretch processability thereof is shown in Table 2. The
physical properties of the film are shown in Table 2.
Comparative Example 3
A film was obtained by the same method as that described
15 in Example 1 except that 100 parts by weight of propylene-based
polymer Bl was used alone without using propylene-based polymer
Al. The composition of the mixture obtained through kneading
is shown in Table 1 and the stretch processability thereof is
shown in Table 2. The physical properties of the film are shown
20 in Table 2.

Comparative Example 4

A film was obtained by the same method as that described
in Example 1 except that 96 parts by weight of propylene-based
polymer A2 and 4 parts by weight of propylene-based polymer B3

25 were used in place of propylene-based polymer Al and
propylene~based polymer Bl. The composition of the mixture

obtained through kneading is shown in Table 1 and the stretch
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- processability thereof is shown in Table 2. The physical
properties of the film are shown in Table 2.
Comparative Example 5
A film was obtained by the same method as that described
5 in Example 1 except that 96 parts by weight of propylene-based
polymer A3 and 4 parts by weight of propylene-based polymer Bl
were used in place of propylene-based polymer Al and
propylene-based polymer Bl. The composition of the mixture
obtained through kneading is shown in Table 1 and the stretch
10 processability thereof is shown in Table 2. The physical
properties of the film are shown in Table 2.
Comparative Example 6
A film was obtained by the same method as that described
in Example 1 except that 96 parts by weight of propylene-based
15 polymer A4 and 4 parts by weight of propylene-based polymer Bl
were used in place of propylene-based polymer Al and
propylene~-based polymer Bl. The composition of the mixture
obtained through kneading is shown in Table 1 and the stretch

processability thereof is shown in Table 2. The physical

20 properties of the film are shown in Table 2.
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What is claimed is:

1. A polypropylene resin composition comprising
from 20 to 99.99 parts by weight of a propylene-based polymer
(A) having a die swell ratio of less than 1.7 and a melting point
defined as a peak temperature of a peak with a maximum intensity
in a melting curve measured by DSC of from 125 to 139°C, and
from 0.01 to 80 parts by weight of a propylene-based polymer
(B) having a die swell ratio of not less than 1.8.

2. The polypropylene resin composition according to
claim 1, wherein the propylene-based polymer (B) is a propylene
polymer (C) obtained by a polymerization method comprising a
step of producing a crystalline propylene polymer portion (a)
having an intrinsic viscosity of not less than 5 dl/g and a step
of producing a crystalline propylene polymer portion (b) having
an intrinsic viscosity of less than 3 dl/g, wherein the content
of the crystalline propylene polymer portion (a) relative to
the propylene polymer (C) is from 0.05 to 35% by weight, wherein
the propylene polymer (C) has an intrinsic viscosity of less
than 3 dl/g and a molecular weight distribution of less than
10.

3. The polypropylene resin composition according to
claim 1 or 2, wherein the propylene polymer (B) is a
polypropylene (D) having a branching index of less than 1 and
a degree of strain hardening of not less than 0.1.

4. A heat-shrinkable film obtained by stretching at

least uniaxially the polypropylene resin composition according

to claim 1.



