; €3exxyT| } 6 TTSPECI FI CATI ON POLYPROPYLENE- BASED WRAP

FI LM FI ELD OF THE | NVENTI ON The present invention
relates to a filmused for packaging of articles such
as a food packaging film 1In particular, the invention
pertains to a pol ypropyl ene-based wap filmthat can
hold the quality of causing no change in both clinging

property and pulling-o i he passage of a
certain tinme. BAC%K;KIE&?@E??iﬁﬁﬁih ernopl astic resin
films have been used at restaurants, food shops or
home when food is stored or heated in a m crowave
oven. Anong them a wap filmnmde of a
vi nyl i dene-chl ori de-based copol yner resin is used
frequently as a food packaging wap film because it
i s equi pped wi ERLEFREAYEHRNEFRSED (WRAR il lddli ng
noi sture resi stance, oxygen gas barrier properties,
heat resistance, clinging property to a container and
transparency. In recent years, various food packagi ng
wap filnms 1 conposed mainly of a polyol efin-based
resin have been proposed. Exanples of such filns
i ncl ude pol yet hyl eretiss eoF rESE NENVERT ypRopy| ene- based
resins, and poly-4nethyl pentene-1 resins. The surface
of theise présenbaiAl¥nbasnarehkRgknNdcpPLOBENLY 1SR4 Bt
when they are used, for exanple, as a food packagi ng
pdckayihdeyrdarnokleki Bachoag c0RbAWNSL SUhiing ently.
which is a fatal defect for them A %uncggﬁflg? FY 10
pot yohedt n- bRsednGEh B A1 xedt Wi hl vari og%lggg'oﬁp' Mehelbased
another resin, or |amnated wth anothef resin Rave
W NE PIR L O satLsty, such P.r .
hge PoR&d &inChOeh EReSELLSEYYSHEN AuLIRL 88 —hange in

per formance. They are howev rror 1n pr

Msabiiidyin rtIu L] .e ty. to
S Contal et DAL A6 (P B 1t P BHEnBrAG Braperty i o
pgggéggqggq% g@g§$%%e£f&éprates pul I i ng-out ease froma

di spenser box. a viewto overcomng the
above- descri bed vari ous probl ens, various proposals
have been made as to the clinging property of a wap
film JP-A-10-202806 proposes a self-cohesive wap
filmconprising a core |ayer of a pol ypropyl ene-based
resin and a surface I%%%r contai ning a surfactant as
an adhesi ve. However, SPEKGROGND | t to attain a high
clingin roperty by this technique. Mreover, when a
f ood%JP&?’e%}%ﬁpr“}?ﬁiar%% HiGh- et e o ehtbeen ik egpperlt
wi.th the wap filmand heated in a m crowave oven, it
restiaddand gy d‘%oan%’forb%m inefwhere Eeed ats astooad 2or
the wwap filmsurface by the action of water.
hegdieghtiénian gistr awee & | 4wRJT ng Apeogethen, eadsirtap £ilm made
necessity of a high pulling-out force, while [owering
ofop VHEYadldeneg-cduio figtecd d seatl s dmm layntket erdimti ®nuided
the clinging property. An increase in a nodul us of
frepuenitdivt gs whifoled paankagidex wfarstf fImedsscaMySens is
stretching property. Thus, characteristics necessary
eqfidppadwwahf iekmetldrt tt @ regrirtadisCti rRactt i elo 1 Jituds
therefore a very difficult to problemto maintain the

rebakbanneehbetwgernt hese ehatiact ﬂo?:@&i-esﬁorheea)@wﬁ’stance /
JP- A-2002- 46238 proposes a multilayer filmwhich -

c1EARhYSBEoBeEOKE tha%e b oG@AR S %%33 tfr%%s:g;g%\fli ) a

barrier property, and a surface er conprising a

resin Wi nt ai pi a di.ti having a ..
1 ng g o omer Tyt Foucyer 0% el har KR aBY: 878, £ pms
the clinging property have a | ow nol ecul ar wei ght or a
| ow gl ass transition point, they show a phenomenon
called "bleed in" and transfer in the film As a
result, in spite that the filmexhibits good bal ance

of clinging property and pulling-out ease just after
filmformation, the clinging property and pulling-out
ease happen to be deteriorated with the passage of
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rigidity, a large anount of a plasticizer nust be
added to satisfy the level of flexibility which a wap
filmis required to have. If it is added, however, the
heat resistance or |Iow tensile elongation at break
which the resin essentially has is inpaired. An object
of the present invention is to provide a wap film

j [ ht.e of contalni a, pol ypropyl ene based
e e A R i e R e Vo
[ . re sq.much force to pull. it out. from a_ dispenser
pgggg%% 'und%@ﬂ%%%sdjfe%%cﬁhghbﬁsihn?ﬁﬁgﬁ po1yethylene-
bcharacteristics depending on a | apse of tinme or
L7 alg’S tBfipePat 4P EOPELRNARYAOE ITHE SLRVENRRONPPHe 4~
resent inventors have carried out an extensive
M REERFRBENBNL W ERIBSYi e¢ oSa¥farai p§ these films hardly
above-descri bed object and conpl eted the present
hasentl bagimterpereehy FAvEhetonheni theyr elrat esedo thve
foll ow ngs: A polypropyl ene-based nmultilayer wap film
exRib ey A)aafcodfpeekbagyeg €ohtmai theg dof npst cling to a
conmposition conprising 50 to 80 w.~ of (Sl1) a
carysiadt i el Pbtypnopy) enkibhsed nefanaande?2@ctorb@ them.
w.$ of (S2) at |east one softener selected from
A amoupdoust opcl pwl 8 inebyseadl Fi DRspropyebeneta- ehefibhs
copol ymers and butene-1 polyners, and, based on 100
agubirt svdy oei ghdtieért hesihf sbrCc0aROERtEANWiBht @nd®her resin
parts by weight of (S3) a hydrogenated terpene resin
hang Hled 28 PaEd SiRYo 88t 0Ea{ B4 valuahi RhakkGred
hydrocarbon which is in liquid at nornmal tenperature;
b Arinde COMRIdAETe HRIMAIY Nith 8O- {9 98, V}Sré‘c@fcé 1)
a crystalline pol ypropyl ene-based resin and 2 to
B af ( [ i £, h 0 j j i qui
usib B Ofy (A& 1‘1(9@351’_1'_ y %lgé Sfill?ggrrl%%ggpé?tb aui g

at normal tenperature; Ti ove- descl _
B R b R L At T
i2S: &l | . 3 40C and
h et R R S A o g PR e P e

T, from-20 to +50~ and a change in a
dﬁﬁﬁ%ﬁ%ﬁg(ﬁﬁ§%orce falls within a range of from-50 to

+20~;..and The abaqve-descri bed | ypr.opyl ene- based .
mul £ PHATe W 11 10 G s e A RIY T4 9 0F hee oYaBious
figyil network and a matrix existing therebetween when
PR 515/ m Sl tte BRI PR RE R8s nigyetof the
atom c force mcroscope at 40, 000 magnifications, and
CLERY D AICRHML P favie ragd Wi i o Frinhlor Og8ddt drammses
not greater than 100 nm and has an average pore size
a éfelsfgmh@rslgfreeé‘trap Huitlth stompriel 1619 thagp e diaves of By
specifying the wap filmof the present invention as
PodypErydgnebdrsed trasdil bind & He1fiddowiane mdvent agesng a

Descri bed specifically, use, for the surface |ayer of
sugpactant as an adhesive. However, it is difficult to

attain a high clinging property by this technique.
Moreover, when a food material having a high water content
is wrapped with the wrap film and heated in a microwave

oven, it raises a problem of bubbling of the surfactant on



wap film of a resin conposition containing
predeterm ned anobunts of a specific softener, a
hydr ogenat ed terpene resin and an aliphatic
hydrocarbon which is liquid at normal tenperature
makes it possible to plasticize the resin
appropriately, thereby attaining both clinging
y - S 0 f an
Rifiioiiess yd%%ééé HERe et PP R ks
tenp to a C B) which is c [ us to
t he zﬁr %Afhﬁa§§§n%f%%og§?8F§%¥09 8% g?s a
reductlon n_the tine ende t deterioration of hoth
TEL Al As: o?)etlwhaﬂalga BT RYCoGPT E8s W NBRPEROWETiNG OF
DESCRI PTI ON OF THE DRAWNG FIG 1 is a photograph of
e a9 TN of OFRie pPRdEnECi AVEREPEACEBSdPRed adlg
phase i mage of an atomic force mcroscope at 40, 000
c e 19 GRE PRAEL Y BESIN MIDK 930 GARRYI INGHOITS ToE elasticity,
| NVENTI ON The present invention wll hereinafter be
wiegteri beah spede i ehl fylfbnesFhewpobppsopylretiehbagegproperty.
resin to be used in the present invention nay be a
Thomw pohames t el iesi netbesanyefukrae whapnftihar éehd to
only a polypropylene unit or a binary or tertiary
caopdier dmvh ngtheén, addi tionsheatdidenes orebyt@heficult to
O the copolymers, those obtai ned by random
p1oxiplodny et e hioniar enprieheaned heowethetdiegwpoi nt of
transparency. Wth regards to stereoregularity, either
ciohes dfedist 5O acti c or syndiotactic structure, or a
m xture thereof may be used. Al though no other

par t irsy alxdnign & At S 4 500 20PseSs bioPaseHr &f puabh Yayer
cones up to the f ood package standards in

foensitiefatd i Nads il ESreafg ¥ru§§§p£QElﬂ?ankQ91n having

food. In addition, it has preterably a nelt flow rate

%ﬁ%ﬁfﬁkfﬂng g %g by tﬁ%&%:%ﬁggﬂeééﬂﬁ?gsgﬂ 230Cesin

under a | i n accor

chﬂJEf%i@ﬂ[yéE%% gbﬁ%qgﬁpﬁﬁﬁfiace ﬁ&vfﬁ&d aél?nglng

soft ener cont ai ne e sur ayer

P ?FJOSICC: d Eir%]v% r%tl%%s %rddl%lver S‘ct‘r’lla!tltne he clslnglng

ene- a- oIe i‘n copo YITErs an but ene-
pe'?tyh%avt}eevgpﬁg]w Ir?olescaigfty welg r ef er abigw ass

transition point, they show a phenomenon called “bleed in”
and transfer in the film. As a result, in spite that the
film exhibits good balance of clinging property and
pulling-out ease Jjust after film formation, the clinging
property and pulling-out ease happen to be deteriorated
with the passage of time owing to the transfer of the
additive inwards from the surface layer.

A wrap film using a poly(4~methylpentene-1) resin has

been proposed frequently, for example, in JP-A-2001-121660,




come up to the food package standards. The term
"anmor phous or lowcrystalline propylene-a olefin
copol ymer" as used herein nmeans a copol yner of

propyl ene and an a-olefin having at |east 4 carbon
atons such as butene-1 or pentene-1. Its propyl ene
percentage preferably ranges from65 w.%to 85 w.%

b%ﬁ%é@!{h | QW {n phat Sxﬁ%?{i%@%h&a&a@%ﬁsft%g%‘ecljftg_iﬂlge the

m nuf es"as neasure under alo

k th thod in cordance with ASTM. D12 dts
o Y PRV R es it L L PERERST Rl B1 8962 P apepaniy b

ranges fromO0.85 to 0.89 g/cnB, It is richin
T¥ et bY 4 i%%ygﬁt gf@PPnsna%mﬁeﬁlﬁﬁ%Fﬁ&Pa Bysitn bg added to

crystalline_ polypropyl ene-based resin, it does not |
5¢?kﬁ§Yt§h?rhﬁ?%ir@ﬁc%laﬁabé&htﬁrWﬁgcﬁbéuwr§8fﬁéﬁﬁhds

effects. Exanples of the anorphous or |owcrystalline
el e @ pYP chedcol eff niteobdl 3d@edi Nedwreleer TARMVER XRE

(trade nane; product of Mtsui Chemcals, Inc.). The
reel o dhoe epe- loygotgnei lenednsgathomopsl irer kobthdichedhe

by catal ytic polynmerization of a Iiquid butene-1
remionesseht sabkythébowsr ampaprefierably falls within a

range of fromO0.1 to 5 g/10 m nutes as neasured at

190C amdssject oafl ohe 2ptéskgtbyntbatiehhod itb provide a

accordance with ASTM D1238. Its density preferably
wit@gd | S8iwhtdhDcR, r 8n06p 0t e0090400h020n98Q @/ 88 ybropylene-

accordance wi th ASTM D1505. The above-descri bed
béﬁﬁ&eﬁ@éiﬂﬂsigogﬁcégn@ﬁtibh'htﬁlmhbhn?hgrébﬁ%kqh|H@%s not
pol ypr opyl ene-based resin. Addition of It In an
r SPPL OPT s At RuERDERECE St 8T fatli Ye bak EedwnchnaidpeBdhiUsox
in tension or flexural nodulus, in other words, for
andMaidd AgoLd exi biLit ynwhthouh eneat! ¥nhPRakbkigtics
transparency, humdity reéesistance and heat resistance
. the crys neespokypropy = has
i Al R e e R i

the crystalline 8 pol ypr opyl ene- based resin and

softener is 100 wt.o0, the softener is added in an

amount of 20 wt.~ or greater fromthe vi ewpoints of

the flexibility, hand feeling, and an ability to

follow the conto ti apped, each

of the resulting"fi ﬂﬁi%ﬁmdﬁot greater

than 50 wt.$ fromthe viewpoints of stable film .

f or mﬁ’g‘9 BHOpETY, Y oekkabi e y 2 hhpedr Ait ey eXtensive
,quality of the filmas a Eroduct, stiff feelin gnd ,
IR AR e Y HER a2 it R gF Ao FF R AT e TARDBRP VS AR FE 1hed

preferably from?20 to 40 wt. o, still nore preferably
oy And cgrited the Ryﬁ?%ﬁénéﬂ’éﬁn*éé‘f’ﬁene“?%sﬁ’%eSent
. serving another conponent of the surface |ayer (A) has
1 reasH: 169 | TRl vist @he el ek vehe Thel hgdirbgenat ed t er pene

resin is obtained by hydrogenation of a honopol ymer

usi ndy reslwpreny henerbaded apivhehkayer pvnapelf 1 lhnbaehey:

or di pentene avail able fromthe bark of pine or pee

of ori@iges,surfdyalrgematcant ainangopof yinet tbepesition

The softening point of the hydrogenated terpene resin
cdngorpreeiiray el ytd 20C wor . great 51 f ramthetyi eipei nt  of

the stickiness of the resulting filmand is preferably
poll3fe iy I a5s-H4 S0 t hes Mh exp@i Mo st Of 56 1 wxi HibEt ysandat

clinging property of a portion of the surface |ayer
1t G AW hd { - s SUPPOSH NFrdhalmd PEn 8ABURE 06wl he

resin conposition conprising the crystalline

pol ypr opyl ene-based resin and softener is 100 parts by

wei ght, the hydrogenated 9 terpene resin is added in

an anmount of 5 parts by weight or greater fromthe

vi ewpoi nt of a clinging performance and in an anpunt

of 15 parts by weight or |ess fromthe viewpoint of

suppressing the filmto-film bl ocking, thereby

| owering a pulling-out force. The anmount preferably

.2 oA~ oy



usi ng, in conbination, the hydrogenated terpene resin
serving as an adhesive and the aliphatic hydrocarbon
which is liquid at normal tenperature and serves as an
adhesi on assistant. Wen the wap filmcontains an
excess hydrogenated terpene resin as the conventiona
one does, it can have a clinging property by strongly

cPhEeSi DInL! EBCGACRCOLNRE o s BB RS AR Gl 11
o y p S

I ngl ng prope and pul I'Tng- out” édSe when presse

I | o i.l.m.cent aj n :
DB e Besehoeh MO RoTLS B S firse
e, on _t t her nd, .t fid S _an
QBBBELENES 57 Re 1% DedtauPRade alE elnnoe Tad drirogenated
desired_high cli,ngi.ng praperty. en t.he hydrogenat ed
EE P bR o= Faoln B P hEoRPPpRACES RYarEcarboRT wiain s
Liquid,at normal tenperature, each being a conponent
2ot PRABISURYAERCREPER Ay Charé dddéd Ut darbumed e ¢
arts by weight and d parts by wei ght, respectively,
tepRerRt Ry &Bfisfy the fol l owing equation: d > 0. 75
X ¢ + 3. S better clinging property and pulling-out
ease tRh decarealardr fAnbehBANGoBAstoby8nivki-AgotthdCl) a
hydr ogenated terpene resin (S3) with the aliphatic
Chysdlt athibenpoE9propiil ehei-babequirésan aodmal to 20 wt.$ of
tenperature, at a specific ratio, the resulting film
(€3) abheal bphatécanydpprepbibat shycpl ast ldigped sur haceal
and exhibit better clinging property and pulling-out
tagseratldre; To the surface |ayer (A) conprising the
pol ypr opyl ene-based resin conmposition, a known
addi tTive sieheadeantibxddasl ypadpheeaddpdsead anlaAluRter
not departing fromthe object of the present
widwenilon. whérésnhoveneenpretereednihatrtiie taddivraye £ilm
does not contain an aliphatic ester of an aliphatic

wh Y hyebied ak coaPEr sHEheass0bYEBWER tBt Y anll §08Stehiecks
The additive is used for an antifogging, plasticizing,

L : , tistatic,
BIBORSSAN il Yod PRV i B0 RLLELRUT D08 Ey Mo
witiih 3 F44.0,600F 3 AbRO-5HCho A58k PRAL LCCRShEE aAd,
heated in a” m crowave oven, foans happen to appear on
. u LSCO S. h .
PITPLIERUELACE B0 CUSBRLSROLANL 19 bR sl +20s

jacent to the surface layer (A). Such a structure
makes it possible to prevent formation of a density

dignt . whichowi L], i by, t h i
0ot M Y G SR L PR E e Piody o R bbhese
the surface. | A being | iquid L

wigoh M 65 55l et Hy- DRERORRIBAC € hef objPRAdpPRGHOTE

%ﬂk{ a sufficient, amount of the aliphatic h¥drocarbon )
a HER S o6t $ by . theeckeydear | Ypen the film surface is
pol ypr opyl ene-based resin form ng the core |ayer (B)
° B A RP3te tHrIemt ofeda temi pefeuFe abecragepre at
(AE. It preferably comes up to the standards for food
4G gerdmhiel ea b ghiag i Ay deloe of boni | d23s wim cavesage width
liquid at 12 normal tenperature and which is to be
ofusledinf @rr tdieeatre Hayerof Bjredtehetlpamskdd amvandi bas an
is a saturated hydrocarbon such as liquid paraffin,
avameyalpaid srzevuf €3 mmesal godd te Alhlnought ngreater than 1
particular limtation is inposed on the physica
yroperties of it, it is usually preferred that the
al i phati c hydrocarbon has a dynam c viscosity at 40C
of from10 to 80 cSt, nore preferably, from 10 to 40
cSt. Supposing that the total ampunt of the
crystal line pol ypropyl ene-based resin (Cl) and the
al i phatic hydrocarbon (C2) which is liquid at nornal
tenperature is 100 w.~, the latter is added in an
anount of 2 wt.~ or greater in order to suppress a
bl eedi ng-i n phenonmenon and mai ntain clinging property
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0.13 x d/(3~f) <a <0.66 x d, the film has
satisfactory stiffness while nmaintaining good clinging
property and pulling-out ease. The core |layer (B) is
preferably free of a resin having a nelt peak
tenperature of 200C or greater. Addition of a resin
having a high nelt peak tenperature such as a

pol y( lrni%gy tene-1) resin ualk i . .
resis#snc égﬂﬁﬁﬁﬁpggﬁ%fﬁga%rfgﬁéa er?gﬁuﬁgg%ent invention
i mul eously raises a ulus, of elasticity_af _the
2§ TN Tedo b8y *BE  eliFP YO FRS o TRk bt pPligh L ges
clingin ropert nnot be attajped but alsg handlin
DRSS eI TR RGE S¢71 1 RosuSBecofbs LR SRFSRCE! hadrdeP T ghe
maintain noldability or formability, a known additive
WIGR ht h¥ta§ oki Baftinaymbesaliien £enERénéBAPBEPERSSrEEned
the core layer (B) within an extent not departing from
anten o) @kta o3redbl b eSehtenayenti bHdropenatedaitgsresea
| ayer constitution ratio, supposing that the
reglumnd i an rat iphaticheyduetatkeohaybichAlst dighédcearte
| ayer (B) is f, the f preferably ranges fromO0.2 to
n@xrial heanpehet wod unekes cit aposspbléhbtospilbatéclhiagethe
(A) is less than 0.2, the clinging property is not
reexim bipm@ecbprest é e, whiokeelhy | attibebngt bexheeldsngding on
the other hand, the filmbeconmes inferior in handling
prRASErt pegediseul 1ibecoaesesoét and has | owered
stiffness. Although no particular limtation is
| MPOSRLH N ¢h 1Pf ad adl Dowdtiden pardAgEobRYRRLER) i¥heRquid
it lies on both sides of the core |ayer, alnost an
ateQimd Att Sud SrPF & LT £680n bELAUSEyEE I(B) NRhiBRCEgSary
to distinguish which side is mhlc%. A multilayer film

cdfi avies dd) @addidhepato Iﬁﬁeﬁufiﬁcﬁaké¥eit(ﬁ%séﬂglbh%o
core |layer (B), another layer such as a rework |ayer

s%éé i d1grec§1%t%1§3ﬁ?nﬂl1 Crhd E{ﬂlglgggt%%{i%ﬁgﬁgeetgﬁgoration of

preparati on, in an extent nof i ting

N R R S R SR R T

pul l'i ng-out ease, the other layer is preferably 5 w.~
or less of the whole |ayer and at the sane tine, 5~ or
| ess of the whole volunetric ratio. The other |ayer
nmust be stacked so as not to disturb the contiguous

state of the face | r (A an ore |layer (B). As
an i ndex relgﬁﬁhg @gsFﬁﬁ%EﬁﬁﬁgPﬁg%ﬁﬁb6§¥W@%%ﬁ the wrap
film_of tgg_prese t invention, the term"cling_ energy"
is efpiydd TSTiHe RRATRITAR P erldtYy"r 3R Shlm bxthor
evaluating filmto-filmor filmto-container clinging,

PLIGSHIET t\PWHERL O G TRE 3T 3 JhP$S ERRes «If v hagomic
wap film This clinging property is, as well as

Tonqg Migrarcars at A0 Wporeagni broperanys of the wrap
filmas descri bed above. The above-described cling
energy is determned froman energy required for
separating adhered filns each another. A detailed
nmeasurenent nethod will be described 16 later. This
cling energy is preferably from1.0 to 3.0 mJ, nore
pr ef er abBgSTrE@oDE. BOROCARBYMNGT UM THE VNERN@ION of
sufficient clinging property. The "pulling-out force"
of t hewpaf sfeinltmiwsesh dirt e 1Ar esari ndMet I des@ribed
property as inportant as the clinging property and by

speloi fAWA11Rg- out ease of a filmfroma filmroll in a
di spenser "box is evaluated. The pulling-out force is
nmeasured in a manner described later. This pulling-out
force is preferably from 200 to 1000 mN, nore
preferably from200 to 800 N, still nore preferably
from200 to 600 mN fromthe viewoint of good
pul l'i ng-out ease. Wap filnms are soneti mes stored
under high tenperature and high humdity conditions,
for exanple, kitchen at hone or cooking place for

o - Y " e o



atom c force mcroscope (AFM cantilever is inmaged.

When the information of the phase caused by the

stinmulation of an cantilever is observed at

40, 000-fold nmagnification, a portion with small del ay,

in other words, a hard portion is indicated by a |ight

phase i mage, while a portion of |arge delay, that is,

a sof ' Is..tndic b .da a [ e.

vhon e BALTPEhP e PSP heBhPE S, BRA PR  he

ﬁ%esegtiinvegtion IS gbserged Eé the a ove-descriggp
PHetHod, 1EHEPEI8RI BRYa Fi Br GHECHBLWBFE S6rd88ur ¢ "add %

trix existing, therehetween. The_i mage thus observed

meLecYL EEt FRREE FRCEPBL, 19N FHe 2" RELXBERPILERS et i &

conti nuous portion of the inmage which seens I|ight,
bipiTe PheteRhipr¥" CPROAYHRECBAVILAGoud NpaAdisd alhi @fhixlene

enconpassed by this network structure and seens darKk.
oTheufemreols |@Hithporep@hydl eh tamseecbbséneddby random

continuously is called "fibril network structure",
coipd l gnehezat sepnekaupus fdarkdpfromomhies véaped nt of

"matrix". Froma region of 10 nmmx 10 nm 50 i mages
thavimgrensyze Wit mgaonhs xt@ sierenragelseiegt edidher one

random From these images, a portion which is nost
ofinif or svtactibrbol wydbhocaadthicbestkutaukiehr b di stizege

18 is extracted. Fromthus extracted i mage, 100
thébedt madtibs asddl OrTtmsudh too fo et Hastapgesrare

sel ected and averages of them except the top 10 and
1heitom de ﬁé?iﬁ%&ﬁ@hﬁt ¢d npd pedakdadikespaek vlgl ¥ % he

the fibril wdth and size of matrix which will be
fol88Chd beslyd ak ehngdhes ayRr 8g8sf bbbt 1WhdtRapr gfernabloyre1y

ranges from1l nmor greater but not greater than 100
udd Mt hibPaf:ﬂgiﬁgrEQSS:. the é&@fﬁm?,ssiefl?we%éémably a

surface can be maintained, leading to a further

i Ypr LN - ¢l RgiNg. prapept ., Fhe. g
m%?%tﬁﬂ§9395té ¥%$§%§é PBLAY, ?8 961§/16 i ANELa9G s

nore pre ranges rrom nm or greater but

not _greater 50, nm_ The siz f e trix (that .
n gt P P BT 1L 19541 L1y gy e B8Bhod in
referably ranges.,.fr nm or greater but not greater

a$ %ﬂﬁfagﬁﬁ&l€9t§$%Mtﬁ?%§?ange, t he adhesi on conponent

tituting the mtrix i tained_ip the network .
Structl BRI § 19 Rer FRE, o> Aok ABhesPrbn pRE 0

surface nore than necessary, an bal ance pet ween
the surface layer (&) fs se¥ecteg ?rom amorphous or low-

crystalline propylene-a-olefin copolymers and butene-1
polymers. From the viewpoint of safety, it preferably has
come up to the food package standards.

The term “amorphous or low-crystalline propylene-o-
olefin copolymer” as used herein means a copolymer of
propylene and an a-olefin having at least 4 carbon atoms
such as butene-1 or pentene-l. Its propylene percentage

preferably ranges from 65 wt.% to 85 wt.%. Its melt flow



clinging property and pulling-out ease can be kept.
The matrix size nore preferably ranges from 10 nm or
greater but not greater than 50 nm In the network
structure of the present invention, the crystalline
portion of the propyl ene-based resin nmainly forns

fibril, while the anorphous portion of the propyl ene
| , d d
r§$§§§m§€éf%3%§gggggsg g¥§g99§8a&g gy 2OPRIALEES! 252N

ly f As d
FOveEd st heed i IR 1= e Forhork &8 B Hie BrCgod in

term ned size, d c onent. of the
%ﬁﬁ% St ry ST Bl he TR SORETRE oY abfntante win
gggpert is retained by the fibril, and its anna nt
SR} 95 oPr e FRr 3Rt ¥ aEeNEES oAF g™t He8Ri APNUmBangdRE - It
necessary for the exhibition of the clinging property,_
ismkiely in pbesibibity exhibpelbothdgybgncinggrgrated in a
property and pulling-out ease. Wien a softened
crosipohbine ex¢ sysroprhehg-basadf reaisur fdcdopseaosf lgse its
network structure, or when a softened portion exists,
tzanﬁpafmnEYSaaddcamrhriugeabbnttheftenﬁnhae@éeatﬁ.size
than the pore of the network structure specified by
Estdep present thavenbrpnousl ongilog-prgperlyinpapbilygropylene-
conmponents do not exist uniformy on the surface,

alSBENg tGps1geter i REatBeN~TAFUAR Rakanegabet weee ;t Reoduct
clinging property and pulling-out ease. The film of

ot hei phesethenivgns| ofnpl eferably has predeterm ned
flexibility. Mre specifically, it has preferably a

modul pige | FletENSH P9 - 20801 pnd POOnMEAs IhBofBEBL Yekn
tension is determ ned by nmeasuring, in accordance wth

oﬂfﬁﬁﬂ@ﬁr5§ deegiiped b81¢§E¥@55§§8n 8 évﬁﬁaﬂgdoﬁutene 1

modul us 1h tension at” 2~ strain of the filmin a

" |re%{]$ogﬂ€(s$%éd]i reclt%%a\r/ﬁt loélase%;e}?]b%gg?%% ;vﬁf%%l?hae
reiwrgq]%:qgg %%%Bz g?lbe{dﬂlh Bebesbehe bl YE 32! 150°c
under a load cf 2.16 kg by the method in accordance with
ASTM D1238. Its density preferably falls within a range of
0.904 to 0.920 g/cm’ in accordance with ASTM D1505.

The above-described softener has gocod compatibility
with the crystalline polypropylene-based resin. Addition
of it in an appropriate amount is effective for reducing a
modulus in tension or flexural modulus, in other words, for
imparting flexibility without greatly impairing
transparency, humidity resistance and heat resistance which

the crystalline polypropylene-based resin essentially has.

Supposing that the total amount of the crystalline



tester of Shinko Tsushin Kogyosha). The nodul us in
tension is preferably 200 MPa or greater fromthe
vi ewpoi nts of flexibility, stiffness and handling ease
of the filmand not greater than 1000 MPa fromthe
vi ewpoi nts of flexibility, clinging property and
handling ease. It is nore preferably 400 MPa or
r l.es han_ 700 a, e_thickn of the
o iRy e RS PP n R et Gneo L Bper ef Sor 00 s oF e
eater fro he viewpoints of strengfh_and stiffnes
SR R ARGIET | 1 SRCHERRY | iy S0oBC ol paERAGFRg EXom
but not greater _than 25 N.mfromthe vi ewpoints of
ERE iHETRY 0 oper T yth® BFeFEPRLIEY bR2Rdcka§EdN Iharlr AF
ease of the film weight and roll dianeter of it as a
aldrlag ¥ i G9n Fokl oo nEh @ secne handll *hgaehielapbh Bsewrppped,
particular, a food wap filmfor honme use which is
eaady it ddhe orputiohvenfehn, #edi g ehi agbngtpnopestrgater
and pul i ng-out ease has preferably a thickness of
tHarorh 6 vBuk tOrdid Nme Foewpdinps epfir atabheofifiheforming
present film a known filmformation process can be
premE e d. p riduse ged lypl Opyl enepdasadce est ngoabpogi vifonhef £ilm
the surface layer (A) is prepared by nelting and
askneadodhdtn, adtexf riskel indhengohieaeingndabydasgenat ed
terpene resin which are in the solid format nornal
pacRLraf Wl @) € ThRAgRENN i MAdetmidi diat BPORn | 10 ato
bl ender, together with comercially-avail able
4 0PQHy.pr,op ene-hasedoF &g Fa el | £Esm Ates sofftcient
and uni formm xi ng, the m xture thus obtained is then

char ge@t 2l;drddeddexidysisle fnpésflbeséf‘ﬁ{ﬁt?eaﬁéﬁ’ﬁér

The al i phatic "hydrocarbons of the surface Tayer (A)
AL Ate d Andle ( @é@e"gﬁ'ld%@ iy e e
- sO that on Jﬁgaﬁg%%may 0 e gc%em?%?@%%%h&%§i?gga as an
.ace-|ayer and core-|ayer extruders, liquid
ad&%&%@%%rs are installed to add themto the nolten and
pl ast. Ci i JThe conpositians. are nmade L form
by k?}l‘g;édi?n g L{Joregf%eerlrr‘l:lscaepdp &oepr |earq)ee extru |Sngo c%%hl??clyg%% and
they are extruded froma nultilayer die or the ||ke,
hyEHRG R ARN 1Ky l}qw@amer@ WA RS ¢ a58Y BAEeRLal, a-
.core |lagyer, and goptionally a rework layer. It is also
PRGOS bIFe PG ST f i IiMaRane M (L RRP i fakhet ¢ verom the
conmpasitions for the surface |ayer (A and core | ayer
bagg) Ofn PENE&in p&?ﬂar@aﬁs ARG a L va:ﬁ%fs%%w%&w uetera
permtting mdway additiaon, pelletize the resulting
CORPRIYES afd /IR podiRet BEMEER 11Fe PRESFe O e AsRsIanated
for the surface layer and core layer. A filmhaving a
tegplenisl apsirstimuueatisrdidry eddiifl or grelates- faypar the
Structure can be prepared in the follow ng manner. In
Viewpoibdyv efddder iddldnaumdarts tthe ndaulsuiniackl lmyand is
and core layer arranged in parallel, predeterm ned
predeirablar 4 385ar gedlesespechi vaky vikablooned Y flexibility
sufficient nelting and kneadi ng. Downstream of them
antihelieging foromerigse fext pudariomref mrgeshtiad@veayer (A)
three layers, followed by extrusion in the formof a
coalieehiby usi.ngsappyeihg dyetotha Imduatha¥i RB@edresin
slit-like discharge port. The resin 22 t hus extruded
cohposekii Shf ic@thpy GOQ) it it va thNQWH TBINSHL 15/ Afe-based
passing it through a cooling water tank or bri'nging it

LAC a ' .col i r I r :
e R PR T aruie of R Ped o, Qi g fgenated
preferably 10C or greater fromthe viewpoints of
surface snoot hness and appearance but not greater than
50C fromthe viewpoints of prevention of the bleeding
phenonmenon on the surface due to the adhesive
i ncorporated in the surface layer (A) or clinging
property. It is preferred to stretch the filmby an
ordinarily enpl oyed known net hod such as nonoaxi al or

T o - . L,



tubul ar nmet hod may be heat set in a known manner in
order to adjust a thermal shrinkage ratio of the film
Exanpl es of the nmethod usable for this purpose include
indirect heating by contact heating froma roll or by
infrared rays while restraining the novement of the
filmin the MD direction; heating with a hot wind or

radi ation heat_ while.restrainin he venept of the

tqr T A i PRt by S L PRt ers Byndfant or
heating.wth a hot w nd or #adia [ on, heat m%ile .

I i BUBLHES GHRRP IThe Y i 7 nFatedt P ngef boffance and in
present invention is excellent in,_not only the )

A ATHEE Bt wee PR HeS APY it HeP brobet 855 ahBOButREngigtipoint
ease which a wap filmis required to have, but also

of A TENe)y Heat f¥eiseahtln hbperlpryat Bhereby lowering
flexibility, good hand feeling, cutting ease and

a gafleétiingwuthatoreei s Thisedrowinttaline tarab foohwgep fidm S
for home use. EXAMPLES The enbodi nents for carrying

tooltl tdwertpr dserteigivientnare wiéféealel paften beto 8 parts by
descri bed. They are each a enbodi nent according to the

wadrgggent i nvention and the invention is not limted by
t hese Exanples. The performances of the filns
avai Tl e lhpHdtel Ppresificd i@t i v @ndi $0IP@idd | ¥€ normal
exanples will be evaluated in the 24 foll ow ng

tefpRiercudl i ener&@y)iSiddntHLrhed Me! tRY1 8GrpseLCLhYer
when a contai ner such as dish or food was covered with

(28 ,WriaD JdddN N8 Sa E VAU £6h ek {BASAF SRl MBS adhesion
conducted in the foll owi ng manner. Two Col ums havi ng

as® RAULAM YL PT1 L3 €M AN Sh3eh BN 2 Of - 4004 9 Y8F Scarbons
prepared. To their bottomsurfaces, filter papers
[ t B : wer r ectiviel yoi; ..
e A B T (e Bort orm oo 15660 Toohr et fetd
filtar p d heen [ was fixed
palflr?&:éfrqnt’e%g?{oenﬁ:lo %‘gl’t oﬁlﬁg’?hg&v\?r iqrrllﬁegjgai r(]i)){rTni%lppeari ng
s were fitte

ihn. .t film_ After the t col .
PPy e e TRl Rl TR £t off adpobutene
onded.under a.l.oad of .,500 for 1 mnute under the
angd RSt Bl w sroheoim A i T hastitene
ver | apped wer parated in di.rection vertical to
angh SRR, T R BRE i geat Pt Iy o MRS e LRt -

uni versal tensile conpressign tester of Shinko
SUPPRSHTY @ﬁoﬁ% W‘}tiwé’fe@egfqmﬁﬂsjg@r@? fBWPHtsing the

this tinme was designated as cling energy. (Change in
Crypitad ldmer P YSranvliang S aatk 85y @%rfgcyfwrﬁhrtm 100

passage of time was evaluated. The cling energy of a
pPawtgp bl Weldtiteh thed ashesderasdrtant IB@ RH: on

50% after formation 25 and the cling energy of this
amgiap Oifl Mowpiagh shad bedighdt arredy femrt € Wy iamdereater

at nosphere of 40C and RH of 20~ were neasured by the
thabov¢é- pesctisi bad weaighdd.f rbme télad ng evrerigpy hefbrieand feeling

storage was evaluated in accordance with the follow ng
andr stebila: ctinkingnprepegtgat eambuhtkess tlbapazts my O

0.5 m) or greater but less than 1.5 mJ, or 2.5 mJ or
wegtBat e Bitaltess atrdamod b prkfldrrad M) or greater but

less than 4.0 m} X2 less than 0.5 mJ, or 9.0 mJ or

greatge QAraPardenObrt REeWHRRskintMinFedlting eRQF @Y high

bet ween before and after storage for 21 days under an

cl;il%g? g%hﬁgeggfr t@?igg:ﬁnq:sRlé"fggl %\@?Eh Q_\ﬁagﬁ)lﬁalilﬁ%@@eease by

rit ~ ang
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O -50~ < (change) < -20~, or +50~ < (change) < + 750
D: (change) < -50~, or +75g < (change) X: unneasurabl e
because the filmcould not be pulled out (Pulling-out
force) Pulling-out ease of a wap filmfroma film
roll was evaluated in the follow ng manner. A film
slit to have a width of 300 nm was wound around a

r b in ;an oyter di.anmet er . of an
u%‘@ bR S Bk R e T e
t ensi on_of t arate of 100_m mn . an filmroll
SHEQTHG 35t PnPHBRGERCOR 10 thEvad LEP Bl rody SR Sags Which
of _the, paper tube_of the above-described filmrol
l%e}éqgéﬁdﬂFcﬁéaméﬁdtﬁmﬁéaaﬁyrﬁna@?cﬁ@%ﬁ@él@5u§@UﬁQRfSlon
having a rotary portion which turns under a |ight |oad
agptstans . j iYpelsthe xewrrtfihe coneriparenoexgetensile
tester (universal tensile conpression tester of Shinko
hydustenakedybshayneThesénd apoitbieogoniveniid ohiallmongs does, it
adhered to and fixed at an upper fixing tool of 330 mm
can deaerndaacl dongéngvarbpblr € yupen stmargdiyn g riefse ifnid mMidms
a rate of 1000 mMm mi n was neasured. The nmaxi mum | oad
eathtditlketj neubhashdesignatiediageaipul linng-ldulyipeweroddrty
order to find a tine-dependent change of the
apdll i hyiogtotior eeset WRepubkkBgedulinbieica abwt heasanpliBen
24 hours after formation and that of the sanple 21

tilaysi oht @6nsh0hagenUBHEEsaNadt pRSpher @ yafrcdlenang Rich is
of 20~ were neasured. The pulling-out force before

15491 @08t VASrRY &l Héﬁﬁgrhﬁu%cobﬁa'ﬂﬁ% Wehit Bgnto! koW 19 1m
criteria: ~: 50 or greater but |ess than 600 MmN ~

hégX%ﬁW%QéeQEfgéﬁﬁ ﬁy£s£§§§zgaa§u%%gge”§ng c%%ggtwgﬂ%aln

greater but less™t
desired high clinging property.

When the hydrogenated terpene resin and the aliphatic
hydrocarbon, which is liquid at normal temperature, each
being a component of the surface layer (A), are added in
amounts of ¢ parts by weight and d parts by weight,
respectively, and if they satisfy the following equation:

d > 0.75 x ¢ + 3.8,
better clinging property and pulling-out ease can be
attained. In other words, by mixing the hydrogenated
terpene resin (S3) with the aliphatic hydrocarbon {S4),
which is liquid at normal temperature, at a specific ratio,
the resulting film is able to have an appropriately
plasticized surface, and exhibit better clinging property

and pulling-out ease.

11



x: less than 50 mN, or 1500 nmN or greater The

pul Iing-out force of the sanple after storage for 27
21 days under an at nosphere of 40C and RH of 20%
conpared with that before storage was evaluated in
accordance with the following criteria: 0: -50% <
(change) < +20%$ O -80% < (change) < -50%, or +20% <

(Chan’gg)the sé9§a9e ﬁ%p@?g%& co%?%lsgrnl 5c91 <

(change) x: unneasura because 9nmcoul d not be
t (Transparency) The cl.oudiness .of a f|4
oREkeEde Tﬁg.@né SRBSsk PPsior scRo gt e
L%gk% ccor, e MAtg t he nmet hod described in
5 ﬂiﬁ 18Kd P n§ARr Bfc{Args éﬁalaﬁh@w%é@%rﬁ?%tlng
following criteria. OO less than 1.0 ~:
fyreatBe Bhieréseft kb prespnrt l@V@FltdroélateFtb&fs hewgver
than 3.0 x: 3.0 or greater (Heat resistance) For -
PEohruBEfoRNat Kegt apdditdvandeeshamt ceditgtiantan aliphatic
tenperature was neasured based on Tokyo Consuner Life
egrernafcen AlipbRéitlpoAvhividmilvawileghe lheatchr esi stigmerin
tenperature of 140C or greater was ranked ~, that
fhatingc28 esheheatThesaddani veenpenatdr fonf ah3@6tarfogging,
135C was ranked ~ and that having a heat resistant
plespecating, oprd2e€sabillesy Waprioaiked ol. antistatic
(Flexibility)
purpose. As described above, when a wet food material is
wrapped with a film containing such an aliphatic ester and
heated in a microwave oven, foams happen to appear on the
wrap surface and cause discomfort to users.
The film of the present invention has a core layer
(B) adjacent to the surface layer (A). Such a structure
makes it possible to prevent formation of a density
gradient, which will otherwise occur by the transfer, to
the core layer (B), of the aliphatic hydrocarbon of the
surface layer (A) being liquid at normal temperature by a
bleeding phenomenon, thereby keeping only a sufficient
amount of the aliphatic hydrocarbon in the surface layer.
The crystalline polypropylene-based resin forming the core
layer (B} may be similar to that employed in the surface
layer (A). It preferably comes up to the standards for
foed package.

The aliphatic hydrocarbon {(C2) which is liquid at

12



For evaluation of flexibility, noduluses of tension of
a filmin the machine direction (MD) and transverse
direction (TD) upon 2~ strain were neasured using a
tensile tester (universal tensile conpression tester
of Shinko Tsushin Kogyosh) in accordance with the
met hod described in ASTM D882. It was eval uated based
h i criteria:. ln_t e t
nfhdf el S ER T G B 1 B BY R80T i core

directlions, ~: 400 MPa or greater but |ess, than 700
LA OB OOt NPRE 7 GrEAT of "RERCHels thaR 306 FPASCor
700 MPa or greater put |ess than, 1000, MPa D; |00 MPa. .
hl@frcg‘“rf’erg%cé‘? %&Hehlae%sf%%‘éhgz%r%ggl&f TPegsre aﬂlgoérl\/ﬁ&lte
or 1000 MPa or greater (Hand feeling) For evaluation
migie Fah P ¥ el Pridhosyh dife Ak ld fe ol 8ot 6 © +oth dbin iepesed
asked to carry out organol eptic evaluation of the hand
orf deig @ﬁi@giﬂmmﬁtww @atibn Waslandeupadedrsaienged
following criteria: 29 00: at |east 45 honenakers
thamddgate thlatphdiel ¢ i hydhedaygoed hasdafdéghamgc ¥isg40soty at
greater but |ess than 95 honenakers judged that the
40°c! mfhdadopoQd hand o et ngodd pHe M r45eat efrditld ess 40
than 40 honmenmekers judged that the filmhad good hand
cdteel ing. x: less than 30 honenmakers judged that the
filmhad good hand feeling. (Cutting property) A film

was \Ripib Sirapnthae papRertdtde dmolayeof ¥het 8r96t300ine
mm and roll length of 20 mand the resulting filmroll

pdBS iy dh - KH SRENSSE 1 ROXC O 2l BRe VB @Pphhtlade
nane; product of Asahi Kasei Corporation). The film

hybs Cdibdly aed)l agdes &t tashedqtpathe ﬁ’@i‘ma]—[h@eﬁﬁékheﬁre is

property of the filmwas evaluated fromhow the film
10MSyCul, bhaged on-d.he; 4 ol houy ngn cLh topbdnt Ok Ihgeikl BY

can be cut sharply with a Iight force. Sonme force is

grréeacteesisa:fry cle:fef:uEJ 'élgp}p}yésé h§ Eiéé@ifﬁ&—?ﬁ ﬁHénéﬂQﬁBhyand

maintain clinging property -+ pulling-out ease even after
the passage of time and in an amount of 20 wt.% or less
from the viewpoint of the stiffness and stable film forming
property. It is added preferably in an amount of from 2 to
15 wt.%, more preferably from 2 to 12 wt.%.

Owing to the bleeding-in phenomenon, the aliphatic
hydrocarbon of the surface layer (A), which is liquid at
normal temperature, transfers from the surface laver (A) to
the core layer (B), leading to a decline in the percentage
of the aliphatic hydrocarbon relative to the hydrogenated
terpene resin in the surface layer (A). This causes a

change in the clinging property and pulling-out ease which

13




D: The filmcan be cut but not easily. x: The film
cannot be cut snoothly. Sonetinmes it is not cut but
stretched or broken transversely, or the di spenser box
i's broken owing to an excessive | oad applied upon film
cutting. 30 (Cbservation of the filmsurface) The
fil msurface was observed as a phase i nage obtai ned by

h?’yxe%gg}ol ofn‘.’ Chel Eéo%ﬁgp‘imyﬂ%ﬂ" S ﬁdPgESdiﬂ”‘ﬂhe

ass an € surface was observ
T Na
PISEEE TR, 'r%*e?;‘au%‘?p P ARETaRY, AaRRe e e b
CBALIEREY B2bg LYoo, BecR Sé's%%g%u%f‘ﬂélqé%?%rst ¥ ke ing-

the conditions of a scan rate of 0.5 to 1 Hz, scan
1%|E%e%?m?n9Fn]b2tlFH?tSBFfﬁﬂﬁvléﬁﬁrsdﬁﬁlFﬁ@ Foisfisdnerss
512512. When the contact pressure of the cantil ever
ahkaieongr opredsigépendnngrosrt ke £rhipidehigdi wlinging
ranged fromO0.8 to 1.4V at a target anplitude of 2V
PapResey - pdiunth rampithfeone@2s@re otBes8/farealoaeyet the
anplitude of 4V. Froma 10 nmx 10 mmregi on of the
meduple, o60elaagesivfy 2fEbhexwBolNemiwéme <shleeelgd catising a
random and observed. Qut of these inmges, a portion
dndg chewast apsdrani bor timi ohei bril fwedkh abpd the present
fibril-to-fibril distance was extracted. The 2 ~mx 2
it ebd, t buerexbract edinasngnpacgedthy a2, GAA 1tinmeSut
and fromthe resulting 80 mmx 80 mm i nmage, 100 fibri

e¥b&lt Ben apd hOOnELDREL- Lothblti badsshaneesirweke c
sel ected. Average of 80 widths or 80 distances after

dé@@ri@ﬁaﬂﬂo@nﬂntBﬁebﬁb&ﬁﬂhéoofeéﬁagﬁhbﬁ%Q W@Stﬁéoﬁh%Qe
The surface structure was evaluated in térms of

f@l’rﬁ gy eaédi?:'ig | a & gE b1 ?%eQmQHnE hg£f 9l h OWLBG sEbist 1%&' a

: nm or greater but |less than 50 nm O 50
P%e@%%? Z%e@#%%%?‘?én”??”ﬁfl?f’ A e daee s 8‘35‘ JLEBE 1o e
SR Bk Y Ran 8b bon P §PhErEhe pEepdPnRi R pBERhERon.
| oss Tha sy Aot o, R LhETRA 158, x
e ei'u“%ah?gnrhéépt*ffén' fdhkdae TR ReBach! | coR KescruagedTea well
h R @*f@%&ﬁ%ﬂﬁéﬁd"? LN l@“é""f’a#fi?%agwmb of the

not ited for practical npl e 1]
i%%ﬁ%%ﬂ?l {Rﬁ%ﬁﬁ%@y$€n% %a%%ﬂg?%gl ayeﬁaéﬁa PUP&EPolS
F327", trade nane; product of Grand Polyner Co., Ltd,.

Liguid 13O eepbl {empe bt tvFopyl end, Parhyl Bewamght, the
butene-1) and, as a softener, a lowcrystalline

anrEpy | ehetho| ¥ iphabhel jrerogeshen (o TAFMERCXRE 10Fver (B)
trade nane; product of Mtsui Chemicals, Inc.) were

whii shedi st 1 isawied it nerhal of emse PEL UT moep‘att% bpd a
wei ght of the resulting m xture, 5 parts by wei ght of

vl unalroige ned ook sagpenef rgdse nsyit Chear bay®t258) ttadel, if
name; product of Yasuhara Chenical 32

the surface layer is provided on both sides of the core

layer (B}) to the core layer (B) is £, when the amounts

satisfy the following equaticn:
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Co., Ltd.) was charged in a blender, followed by
thorough mxing for 5 mnutes at normal tenperature.
The resulting m xture was kneaded under a nolten state
in a co-rotating twin screw extruder ("TEM 35BS",
trade nane; product of Toshi ba Machi ne) having a screw
di anmeter of 37 mmand L/ D of 92, whereby pellets were

prepared. As, thesaliphat] rocarbon, which is

| | quiaOd%}t m&/ﬁ%i%&é E)r'ge?%dé‘ meral oil ("MORESCO

whit.e P70", trade.nanme; product of tsumura GOl .
O ST S, A A b £yt e Soor 8 B Laryiag 200d

added through an injectiqn punp fromthe m dway of a
RGNS REORREL hdded B e T9To0H Gro5 parts by

wei ght based on 100 parts by weight in total of the,

cr yst&E i Sdidpstop\enes REEE AR N Brre sof tankpsin

The resulting m xture was a resin for surface |ayer.
haTtia os ammedity stesl ¥ | tresngpet 3/tprop yb £n20 s ed- reesiatars.

enpl oyed above was nolten in a co-rotating twin screw
Adghittrigge o f{ "aTEMB5Bavingde hiagte; melbduetk ot eflfoshabare

Machi ne) having a screw di anmeter of 37 nmand L/ D of
st axd f rpayt (e whyelp aft drive- eXtrasien , a2buphi tss byeat

wei ght of a mneral oil ("MORESCO white P70", trade
radtdBRantc0ducCth itfh M sumrea o hrlkesear,cimutwas added

t hrough an injection punp. Their anmounts were adj usted
sis@itthaledird waigided &t imbDfldhe Erysisticney of the

pol ypropyl ene-based resin to the mneral oil would be
re¥1 A ngThe 1mEsSukki BY re@mNesi hiodn owas, M@l Minging

and the pellets thus obtained were prepared as a 33

proed thakenASiHe athie MUY | £1 SR Qf i Ggchas@yer
and the like are shown in Table 1. A nultilayer

1nRihRlieRed dild FMaS JIIIRA Us{Ng-{de resins thus
obtained. First, the resin m xtures were charged,
respeghi yely, LB Aasuitagerlaueh at Y L 3N
core-?ayer e%t?ud?ﬁg Eﬁit gpﬁﬁ%%&ﬁpﬁpgggfq%§§¢%&£§¥tfi a
abl g .af. t.r udi t : t | I nt
S N T P L R e
| di.ng in h extrudi.ng uni a .raw filmwas
BB idds ™ Rioudrs Sont tiaor (g P 5 mot
faol |l owed by cqoling_.by water. The resulting raw film
deRaE tfiPet dhB TR $20EHy O (SRR T et A5 o Hachi ne
at a_stretching rate of 5 in the machi.ne direction and .
4 in"thé tPERs rgé’ i e oFORFiert U R e Ibr t9BPosing
of tﬂe cylindrical filmwas trimed and the film was
thedy & euifé’&ﬁglewl&né’.at&? R éMeSUHASE cliayey ofA} to the
restraining the filmin the machine direction was set
coge aapreéddbeér disndd Wihdr H, ped emabhae e fan f .4 to
hot air tenperature of 130C for a residence tinme of 20
2.decofaen Meeavebsuetrignratiesefuhhboshriale sRyed Uh) 1is
thick having a surface layer of 0.25 Eun thick, a core
lepgyghaof 0025 the chilok iagd paeperdy suy frade dxdyidritgfd over
0.25 dun thick was obtained. As a result of neasuring
thphybbdal fploperthes df ehcsedisl i 7it oexbhhbi bshgeotland,
performances as shown in Table 2. Wien the filmthus
thebfainedenascabsareed o39in &kandld 1000 gm@) fdeeriisens tas
a phase image of an atom c force m croscope, a

besbhist Hbetf anardaal 1aweebwWOkk ififblisls .and a matrix
exi sting therebetween was observed. (Exanple 2] In the

Samea MBABEEHh 50! BaEXaRBh §rl18%¢eRtE1bhak st Riposed on a
crystalliné pol ypropyl ene-based resin and tﬁ%

| oncrystalline propyl ene-a-ol efin copolyner resin

m xed at a weight ratio of 65:35 was used as a surface
resin, the mneral oil of tiwe core [ayer was added in
an amount of 7 w.~, and the thickness ratio of the
surface | ayer, core |layer and another surface |ayer
was changed to 0.20:0.60:0.20, a filmhaving a

t hi ckness of 10 Eun was formed. As a result of
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conposition ratio of the core |ayer polypropyl ene
resin and mneral oil was changed to 97:3; and a
thi ckness ratio of the surface |ayer, core |ayer and
anot her surface | ayer was changed to 0.15:0.70:0.15, a
filmhaving a thickness of 10 Eun was obtained. As a
result of neasurenent of the physical properties of
t r ' i 1. exhjbjt 0 0
FaGus T o A vl o8] ThePhel sies alns o e
le 1 cept that as the mneral _oil.in_the resi.n
O S BDS i Nt ne DS Bt | SPEFL SRERESED P LEr pEE-
(trade nane; product of Matsunyra 0il Reseagch Cbrg.,,
bagarets ¢ ikt gt yegestrEY 4t §ingei ket haRide is
ampunt of 15 parts by weight, and as the mneral oi
whigh-he resin conposition of the core layer, also
"MORESCO Wi te P40" (trade nane; product of Matsunura
O | Regwdrtgh-sop. HiMagrasdthver fin mddiihgnato the
t hi ckness of 10 )gym was obtained. As a result of
surdang dreerar of At renghytse cadbreprbpeeti €8) of anbther layer
resulting film it exhibited good perfornmances as
susdhowrs ian resdul e 21 a ydax anphper 73 g, t Her saxemphanea @simnedge
Exanpl e 1 except that as the aliphatic hydrocarbon
f cheie) Upgoquipd- eada oy i, teieratan eexénpands byhiei ghhg
of pol ybutene ("Ni ssan Pol ybut ene 06SH' 37 (having a
thely R tViSCagid orads QOC vt £&t) . I aghdial®ation of
product of NOF CORPCORATI ON) was added, instead of the

thd BRNanc |beﬁv&béxhet1{@3&ﬂxf<%m? b O ©f ARG Sl f 8Lg-out
| ayer, a filmhaving a thic nes§¢0f§€0 in1ma§ §-o

eallhl, aidhed o A @ TRR 11 OfpFEESMIeTEN W . § her PYSE C8E the
properties of the resulting film™ it exhibited good

PR TSR S0 LT ok L s s
ol B RS BROLATR (IR A L I o

eSS 36 Mlre of LI R 20y

A IR e el provertes of e

Eeane D SPEER TFORTNE 5o e 70 TR0 L BE G Gy Ehethe
xBPORIAT B SF AT W HO Gy Sl | odeh \Cling energy”

) polﬁgropylene-based resin for the resin conposition of
15t REPSGYFEce Fh§eterR fFLAPRafRRGIN 't HiScRRedsdsr for
~.un was obtained. As a result of neasurenment of the
evahysitdan ghdperta-dd 1t amd idastiaigrpaingr iglinging
exhi bited 38 good performances as shown in Table 2.
PrpERafipl @heo] a gorie igwre ararfived ds igpReeap|vel th exdemp
for the use of 75 wt.~ of an ethyl ene propyl ene bl ock
fidopol Yhes ¢lnahdgPorypeoty7ds;, atr wgé lnase puplodgeut
of Grand Polyner Co., Ltd.) as the crystalline
eapel ypnopybemnd-ands @dopesitty fodr tthize wresd 1f idomas idd sarr idfed
the surface layer, a filmhaving a thickness of 10 Eun
abvee . obTlad neldovdsdascesuktl of ingasteeg®nti sobetBémined from
physi cal properties of the resulting film it
aneéfiébb?e@e 006 cRerber RGeS tas oS RMRridy Tk 2ach
[ Exanmpl e 11] In the sane manner as in Exanple 1 except

anbPBbrthey f@&éiié‘&ioﬁéééﬁﬁgmgﬂt exLEHSHOR: Waspat pekehedeq

at a stretching ratio of I'n the machine direction
and 2.5 in the transverse direction, a filmhaving a

t hi ckness of 10 )un was obtained. As a result of
measur enent of the physical{groperties of the
resulting film it exhibited good perfornmances as
shown in Table 2. [Exanple 12] In the sanme nanner as
in Exanple 1 except that the raw fil mwas stretched at
60C and at a stretching ratio of 9 in the machi ne
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direction, and heat setting treatnment after stretching
was not conducted, a filmhaving a thickness of 10 ~m
was obtained. As a result of neasurenent of the

physi cal properties of the resulting film it
exhi bi ted good performances as shown in Table 2.

[ Conparative Exanple 1] In the sane nmanner as in

AT, WS A PO P 010088 o oo
o2 SEypLRL e cpolypl gpYLenceadl L, soBolIL o5

| ayer . resin_and a thickness ratio of the surface
syhieflenbr el BJePIaRYCRRGENer surface | ayer was

changed to 0.15:0.70:0.15, a filmhaving a thickness

of 10THRin"Wabklébgapnedfonced| afethiecwirapi §idm usegde in the

| ayers and the like are shown in Table 3. As a result
Potsemsineaehionf ishe phypetaly psopeppirégndgf ashéhe

resulting film it exhibited excessive initia
cklnguingepeppetvyanddbpulti nguddtnfbeoce assshodnai film

Table 4. [Conparative Exanple 2] In the same nanner as
from Exafiple Aokxceént at Habkpansesi hogonBoskhiloa tekt.ai Drd

by m xing the crystalline pol ypropyl ene-based resin
pElih@ve et ysbatkki De ReapilreaeiaokehbAaneepakbyiRibe@SilRter.

at a weight ratio of 85:15 was used 90 for the
TisUE fRgel { Ryesutarbttd havppgrarkbi¢kress 00010 oNTOWAS my,

obtained. As a result of neasurenent of the physica
m@f@&%éf@ﬁaﬁiﬁt Beohesobt t89sbb! M, | 681¢h! RGrBIpreferably

property in the initial stage was | ow as shown in
AP . ti Lt

o et e VBT Roun0g: P50 BRrarngddyt
ed¥e addi ng the hydrogenated terpene resin in an anount

of 20 parts by wei ght based on 100 parts by weight, in

t ot al r | ne. y l,ene-based resin

and ISt SEa | F5e ok Oe B PR REaBE B eh T e

o] . surface. | ayer filmbhaying a

ettt Gind oFid WEE ot FY B R oL Sk eBpmore,

nmeasurenent of the physical., properties of the ,
<TGt iy H9T% OF 1SOU i RHEpower® | RUphRePR bpgr Tt is

st.age s..low as shown in Table 4. | arative
PSS T ReY S HhrATeEao]  ESAHGI Changgcapt the

that a resin conposition obtained by adding t he
i SPEHR R PR rEhEl RESTHE | FOBRC afBtARY of T part s Ay an
. wei ght_based on 100 parts by weight, in total, of the
Indsis e 15 FurgR opsiekerehstd #esrheapl change in the

| ow-crystalline propyl ene-aol efin copol ynmer resin was
cliged THT Bhe B Y ey w3  faree | of helve ngrap t i tknegynd

of 10 Nm was obtained. As a result 91 of nmeasur enent
argunche R diupe dpiveers ffohe ardudfiey ftlhs aldowed

initial clinging power in the initial stage was |ow as
toshamd ratTadl € dindeComesiaatiivee Homeigl ©y S £ | 70¢ heo BaBeweeks.

manner as in Exanple 1 except that a resin conposition
Thebtraitree b hycraddjengirl Ot ipard Sidy aved iy ©fefdeably ranges

hydrogenated terpene resin and 5 parts by wei ght of
f rice ~Hneral+ 509, twhillR) nart SirbYtW@iJQhIliﬁ@-é@E afor &

the crystalline pol ypropyl ene-based resin and | ow
premesdlly HARIOPH R -BPIES 10 LEPOl WiBH eI MRS anges,

used for the surface layer, a filmhaving a thickness

f ' resuy t -

R oS SRR apar iy R FSudy HrdRARY MR 0@l ing

exhi bited |l ow clinging power and hi gh pulling-out

force as shown in Table 9. [Conparative Exanple 6] In

the same manner as in Exanphe 1 except that a resin

conposi tion obtai ned by adding 10 parts by wei ght of

t he hydrogenated terpene resin and 25 parts by wei ght

of the mneral oil to 100 parts by weight, in total,

of the crystalline polypropyl ene-based resin and | ow

.



In the sane manner as in Exanple 1 except that the
resin conposition of the core |ayer was changed to a
75:25 (weight ratio) resin conposition of the
crystal line pol ypropyl ene-based resin and
| ow-crystalline propyl ene-aol efin copol yner resin
(" TAFMER XR110T", trade nanme; product of Mtsu
e I n : ' Nm.t.h t e
ofE L THH o b b Bt R b e R R B e
ul ti Its erX|b|I|t and clinging
Bk 1SS R HOR ?ﬂﬁ"%ﬂ?%?éeaﬁn %t REOPHEE al st age
were on the game I veI m%t %se of the film obtained
in Exahpl BT EE shbwh E n thg PreRent| tRgeRG LoD
propert and pulllng out force |ncreased when |t mas
Y '@t apdPaedaberrered: sgapstureonpsratie
Exanple 10] A nonol ayer filmof 10 wmthick was forned
1nfp ¥t samee frabherphasencenangl bylthgcepimppativhe of an
filmwas changed to a single layer film having the
atemiactcrayonicopposiei 6AIYl Erafplever As ampgsdl.t When
nmeasur enent of the physical properties of this film
the iwaSomstableni of cthagbhgser opesey brdtpel kitngudattion of
ease as shown in Table 4, but inferior in stiffness
armecaise] @fe extessbyerteaxabi B0t P004901d hmabninfiiEdtNon, a
- Uo~~0~00000003 °~ ~ G G-0O0~g "~ ONU c OGN
potfXFmrtdirtls 16wd 71 na¥Rey, LpROOEREONOCINTE NWa©® Nogttion is
~1f 7VM nf ~7t Ot 01W 1t nt | 7t OU G0000000000007N

iﬂZ&&XIIEIK§IEIII§h@7ph£he~Em§6é Ghime Bl bortlgn o@olarge
~0 0 ~ O ~0 ~ ~ ~Na ~ oA .
ddté@y that is, a soft portlon is 1nd1cated by a dark phase
image. When the desired surface of the wrap film of the
present invention is observed by the above-described method,
there exist a fibrous network structure and a matrix
existing therebetween. The image thus observed is
illustrated in FIG. 1. The “network structure” is a
continuous portion of the image which seems light, while
the ™matrix” i1s a discontinuous porticn which is
encompassed by this network structure and seems dark. The
fibrous light portion which can be cbserved continuously is
called “fibril network structure”, while the discontinuous
dark portion is called “matrix”. From a region of 10 mm x
10 mm, 50 images having a size of 2 micron x 2 micron are

selected at random. From these images, a portion which is

most uniform in fibril width and fibril-to-fibril distance
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is extracted. From thus extracted image, 100 fibril widths
and 100 fibril-to-fibril distances are selected and
averages of them except the top 10 and bottom 10 are
calculated and regarded respectively as the fibril width
and size of matrix which will be described later.

The average fibril width preferably ranges from 1 nm
or greater but not greater than 100 nm. Within this range,
the smocothness of the film surface can be maintained,
leading to a further improvement in the clinging property.
The average width more preferably ranges from 10 nm or
greater but not greater than 50 nm.

The size of the matrix {(that is, average of the
fibril-to-fibril distance) preferably ranges from 3 nm or
greater but not greater than 1 um. Within this range, the
adhesion component constituting the matrix is retained in
the network structure on the film surface, does not appear
on the surface more than necessary, and a balance between
clinging property and pulling-out ease can be kept. The
matrix size more preferably ranges from 10 nm or greater
but not greater than 50 nm.

In the network structure of the present invention,
the crystalline portion of the propylene-based resin mainly
forms fibril, while the amorphous porticon of the propylene-
based resin, softener, hydrogenated terpene resin and

aliphatic hydrocarbon being liquid at normal temperature
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mainly form the matrix. As described above, since the
fibril has a network structure of a predetermined size, a
softened component of the matrix portion having a large
influence on the clinging property is retained by the
fibril, and its amount existing on the surface is only the
minimum amount necessary for the exhibition of the clinging
property, making it possible to exhibit both good clinging
property and pulling-out ease.

When a softened compeonent exists locally on a f£film
surface free of a network structure, or when a softened
portion exists, as an sea-island structure, in the form
larger in size than the pore of the network structure
specified by the present invention, clinging-property-
imparting components deo not exist uniformly on the surface,
leading to a deterioration in the balance between the
clinging property and pulling-out ease.

The film of the present invention preferably has
predetermined flexibility. More specifically, it has
preferably a modulus in tension of 200 to 1000 MPa. The
modulus in tension is determined by measuring, in
accordance with the method described in ASTM-D-882, an
average of modulus in tension at 2% strain of the film in a
machine direction (MD direction) and transverse direction
(TD direction which is perpendicular to the MD direction)

by using a tensile tester (universal tensile compression
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tester of Shinko Tsushin Kogyosha). The modulus in tension

is preferably 200 MPa or greater from the viewpoints of
flexibility, stiffness and handling ease of the film and
not greater than 1000 MPa from the viewpoints of
flexibility, clinging property and handling ease. It is
more preferably 400 MPa or greater but less than 700 MPa.

The thickness of the film of the present invention is
preferably 3 um or greater from the viewpoints of strength
and stiffness as a packaging film and handling ease upon
packaging but not greater than 25 pm from the viewpoints of
clinging property to articles to be packaged, handling ease
of the film, weight and roll diameter of it as a wrap film
for home use and handling ease upon use. In particular, a
food wrap film for home use which is required to be
convenient, having clinging property and pulling-out ease
has preferably a thickness of from 6 pum to 15 um.

For the preparation of the present film, a known film
formation process can be employed. The polypropylene-based
resin composition of the surface layer (A} is prepared by
melting and kneading in an extruder. The softener and
hydrogenated terpene resin which are in the solid form at
normal temperature are charged in a predetermined amount in
a blender, together with commercially-available
polypropylene-based resin pellets. After sufficient and

uniform mixing, the mixture thus obtained is then charged
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in the extruder for the surface layer. The aliphatic
hydrocarbons of the surface layer (A) and core layer (B)
are liquids at ncormal temperature so that on the halfway of
the screw of each of the surface-layer and core-layer
extruders, ligquid injectors are installed to add them to
the molten and plasticized resins. The compositions are
made uniform by kneading under appropriate extruding
conditions and they are extruded from a multilayer die or
the like into a multilayer film having a surface layer and
a core layer, and optionally a rework layer. It is also
possible to sufficiently melt and knead respective
compositions for the surface layer (A) and core layer (B)
in a known apparatus such as twin-screw extruder permitting
midway addition, pelletize the resulting masses and then
pour them in the respective extruders for the surface layer
and core layer.

A film having a multilayer structure, for example, a
three-layer structure can be prepared in the following
manner. In the above-described extruders for the surface
layer and core layer arranged in parallel, predetermined
resins are charged, respectively, followed by sufficient
melting and kneading. Downstream of them, the resins from
these extruders are merged to have three layers, followed
by extrusion in the form of a sheet by using a cyclic dye

or a T die having a slit-like discharge port. The resin
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thus extruded is solidified by cooling in a known manner
such as passing it through a cooling water tank or bringing
it in contact with a cold wind or a cooling roll. The
cooling temperature of the extruded sheet surface is

preferably 10°C or greater from the viewpoints of surface
smoothness and appearance but not greater than 50°C from
the viewpoints of prevention of the bleeding phenomenon on
the surface due to the adhesive incorporated in the surface
layer (A) or clinging property.

It is preferred to stretch the film by an ordinarily
employed known method such as monocaxial or biaxial
stretching by a roll method or tenter method, or a
multiaxial stretching by a tubular method at a stretching
ratio of at least 2 in the machine direction and/or
transverse direction in consideration of the strength as a
film and cutting ease of the film used as a food packaging
wrap film. The stretching ratio is not necessarily same
between the machine and transverse directions. More
preferred is stretching at a stretching ratio of at least 2
in the machine and transverse directions by multiaxial
stretching by the tubular method. After completion of the
stretching, the film is formed into an intended shape by
trimming the end of the film, cutting the film intc a
desired size, or winding it around a paper tube.

The film obtained by multiaxial stretching by the
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thBuidsf ﬁg%ﬁog~ﬁ5§nggcagggls%tiin a known manner in order

to adjust a thermal shrinkage ratio of the film. Examples
of the methed usable for this purpose include indirect
heating by contact heating from a roll or by infrared rays
while restraining the movement of the film in the MD
direction; heating with a hot wind or radiation heat while
restraining the movement of the film in the transverse
directicn by a tenter; and heating with a hot wind or
radiation heat while forming bubbles again.

The film according to the present invention is
excellent in, not only the balance between the clinging
property and pulling-out ease which a wrap film is required
to have, but also transparency, heat resistance,
appropriate flexibility, good hand feeling, cutting ease
and safety.so that it is used suitably as a food wrap film

for home use.

EXAMPLES
The embodiments for carrying out the present
invention will hereinafter be described. They are each a
embodiment according to the present invention and the
invention is not limited by these Examples. The
performances of the films available by the present

invention and comparative examples will be evaluated in the
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following manner.

(Cling energy)

Film-to-£film clinging property.when a container such
as dish or food was covered with a wrap film was evaluated
and measurement was conducted in the following manner.

Two Columns having a bottom area of 25 cm® and a
weight of 400 g were prepared. To their bottom surfaces,
filter papers having the same area were adhered
respectively in advance. At each of the bottom surfaces to
which the filter paper had been adhered, a wrap film was
fixed under tension so as to avoid wrinkles from appearing
in the film. After these two columns were fitted closely
with their film surfaces inside and contact bonded under a
load of 500 g for 1 minute under the conditions of 23°C and
RH of 50%. Then, the films overlapped were separated in a
direction vertical to the surface at a rate of 5 mm/min by
a tensile tester (universal tensile compression tester of
Shinko Tsushin Kogyosha) and the energy (mJ) generated at

this time was designated as cling energy.

(Change in cling energy)
Stability of the c¢ling energy with the passage of
time was evaluated. The cling energy of a wrap film which

had passed 24 hours at 23°C and RH of 50% after formation
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and the cling energy of this wrap film which had been
stored for 21 days under an atmosphere of 40°C and RH of
20% were measured by the above-described method.
The c¢cling energy before storage was evaluated in
accordance with the following criteria:
©: 1.5 mJ or greater but less than 2.5 mJ
O: 0.5 mJ or greater but less than 1.5 mJ, or
2.5 mJ or greater but less than 3.5 mJ
A: 3.5 mJ or greater but less than 4.0 mJ
X: less than 0.5 mJ, or 4.0 mJ or greater
A change of the wrap film in cling energy between
before and after storage for 21 days under an atmosphere of
40°C and RH 20% was evaluated in the following criteria:
©: -20% < (change) < +50%
O: -50% < {change) < -20%, or
+50% < {change) < + 75%
A: (change) < -50%, or +75% < (change)

X : unmeasurable because the film could not be pulled

out

(Pulling-out force)
Pulling-out ease of a wrap film from a film roll was

evaluated in the following manner.
A film slit to have a width of 300 mm was wound

around a paper tube having an outer diameter of 41 mm, an
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inner diameter of 38 mm and width of 308 mm under tension
of 20N at a rate of 100 m/min and a film roll having a film
length of 20 m was prepared. |

Both ends of the paper tube of the above-described
film roll were sandwiched and fixed by an exclusively used
Jig having a rotary portion which turns under a light locad
and this jig was fixed at the lower part of a tensile
tester (universal tensile compression tester of Shinko
Tsushin Kogyosha). The end porticn of the film was adhered
to and fixed at an upper fixing tool of 330 mm wide and a
force available upon unwinding the film at a rate of 1000
mm/min was measured. The maximum load at this time was
designated as a pulling-out power.

In crder teo find a time-dependent change of the
pulling-out force, the pulling-out force of the sample 24
hours after formation and that of the sample 21 days after
storage under an atmosphere of 40°C and RH of 20% were
measured.

The pulling-out force before storage was evaluated in
accordance with the following criteria:

©: 50 mN or greater but less than 600 mN

O: 600 mN or greater but less than 1200 mN

A: 1200 mN or greater but less than 1500 mN

X: less than 50 mN, or 1500 mN or greater

The pulling-out force of the sample after storage for
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21 days under an atmosphere of 40°C and RH of 20% compared
with that before storage was evaluated in accordance with
the following criteria:

©: -50% < (change) < +20%

O: -80% < (change) < -50%, or

+20% < (change) < + 50%
A (change) < -80%, or +50% < {(change)
X : unmeasurable because the film could not be pulled

out

{(Transparency)

The cloudiness of a film was measured using “NDH-
300A” (Nippon Denshoku Industries, Ltd.) in accordance with
the method described in ASTM-D-103 and transparency was
evaluated based on the following criteria.

©: less than 1.0

O: 1.0 or greater but less than 2.0

A: 2.0 or greater but less than 3.0

X: 3.0 or greater

{Heat resistance)
For evaluation of heat resistance, heat resistant
temperature was measured based on Tokyo Consumer Life
Ordinance, Article 11. A film having a heat resistant

temperature of 140°C or greater was ranked ©, that having
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UILXUILO7CULIJHUIL A Abbreviations in the
tabl e have the foll ow ng neani ngs: Ex. = Exanpl e,
Conp. Ex. = Conparative Exanple F327: Crystalline
pol ypr opyl ene-based resin ("G and Polypro F327", trade
name; product of Grand Polyner Co., Ltd., MFR = 7.0
g/ 10 mn.) PC630: Honopol ypropyl ene resin ("PC630A"
trade nane; product of Sun Allomer Co., Ltd., MR =

a ﬁl@@/@sm*ﬁar}t Jremperaryseapfi he0Hl cek bdbSthmeas | ranked O
resin ("Grand Pol ypro J705", trade nane; product of

ar@ arita Poh ywing Go. heatdrestantltJelgmcahunp ©£0T25°C or
Low crystalline propyl ene-a-ol efin copol ynmer resin

14 STARMER 2R4dOTA,. trade nane; product of Mtsui
Chemcals, Inc., MFI = 6.0 g/10 m n. (230C), density:
0.890 g/cc) BL4000 = butene-1 copol yner (" TAFMER
BL4000", trade nane; product of Mtsui Chem cals,
Inc., MFR = 1.8 g/ 10 nimleﬂgnsniyy)O.QIS g/ cc) P125 =
Hydr ogenated terpene resin ("Cl earon P125", trade
naﬁeEﬂﬁféhﬁluéﬁlﬁﬁﬁﬂﬂafﬁeib@ﬂlQ@& CﬁoduLﬁQe% B#Otension

M neral oil ("Snoil P70", trade name; product of

oM S uIrR Qhluﬁgﬁﬁﬁéﬁfmek&ﬂ?étﬁlﬁhs@ﬂﬁitﬁndlgrﬁﬁsﬁégge
cSt) P90 = M neral oil ("MORESCO WH TE P-90", trade

dadee; i PF oS ﬁﬁoﬁmﬁ§u§9félﬁ]&eE@Sﬁ@$§Breﬁ'U@Eh@ a tensile
Vi scosi ty: 4 3 (40C, cSt) 06SH = Aliphatic hydrocarbon

t 18 19 lﬁﬁ&%é&§ﬁlr%%ﬁ@&légcom§§@P§£§ﬁu£§s£ey'§§a§h1nko

Polybutene 06SH', trade name; product

ACRATL O o) ek 1550081 LYo B8 gﬁgqgs get BEEEibed in

i nvention een descri

Agmf b4 o1 80 L0 e%%%afﬂ 5 SR TR S Rl 4]

apparent to one n the art
changes and nodlflcatlons can be nmde thereln
Ce%ﬁ% %% departing the spirit and scope thereof. The

oot -t Th 10 ea}aé%%éisﬁf?%%@l%?&a” foneto5gh gpopne
P e R R L e £ %?E?%$°Q\?2§?df“ﬁge{2 he
P{Fi1 xcéﬁﬁgﬁ%lon %é%%! nggxbﬁggﬁb proﬁéﬁ¥y and
Chandd® ALPn 23" agr“?z%?e%%%%iﬁ'ﬁ “”Ede SR i i, or
heat resistance IeX|

?EZP?ﬁSf"eﬁﬁoM%%m 9 SALBT CHRt pEe ogblaéfﬂo?ﬂ Ma s

ssablg Syhafley 23 8,999 PRKAGLIL AR Y hr,

X: }tess than 100 MPa, or 1000 MPa or greater

(Hand feeling)
For evaluation of hand feeling, 50 homemakers
selected at random were asked to carry out organoleptic
evaluation of the hand feeling of a film and evaluation was

made based on the following criteria:
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50 WHAT I5 CLAIMED IS: 1. A pol ypropyl ene-based

multilayer wap filmconprising: (A a surface |ayer

containing a first conposition conprising 50 to 80

wt.~ of (S1) a crystalline polypropyl ene-based resin

and 20 to 50 wt.~ of (S2) at |east one softener

sel ected from anor phous or |low crystalline

propylLene-a-ol efin copol yners and butene-1 pol yners,

and bdsedtord eBG0 pgar thrmmals gnti wdgetetiat sghe film had

conposition, 5 to 15 parts by weight of (S3) a
Jogdriogehafedl irgpene resin and 10 to 20 parts by

wei ght of (S9) an aliphatic hydrocarbon which is

| i qui @ :atd Onemeraadrepefatturle; s santh{iB)4 2 loomemdleges judged

which is adjacent to the surface |ayer and contains 80
thaot OBhevt fioh K&1)gaodryshdl Eeakipgl ypropyl ene- based

resin and 2 to 20 wt.~ of (C2) an aliphatic

hydr atar Bon oshigrieatsed it d eds ndrarml 4 ¢ enpesmi kees Pudged

The pol ypropyl ene-based nmultilayer wap filmof Caim
tHat wieg ef Nimth23Gend REhef r88ting.cling energy ranges

from1.0 to 3.0 m} and a pulling-out force ranges from

200 te :10QQ@sMMihadl 30 homERAY PR ENEndasek film had

multilayer wap filmof Caim1l or 2, wherein between

ghed dign@ngeafigg. the wap filmwound around a paper
tube is allowed to stand for 3 weeks at 40C and RH of

20~, a change in the cling energy falls within a range
of -20 to +50~ and a change in the pulling-out force

falls within a rahQQCth#§§‘ﬁ}dB§¥tyﬁ" The
mul t

pol ypr opyl ene- based tilayer wap filmof Caim3,

2@;;%2%515‘2 v§§§ h%%&ﬂ&’ai‘@ﬂ@%‘ﬁp%ﬁ‘éﬁ?ﬁ@@ftbhﬁa@é' P {Sath
phase I mage ol a omc t1orce

of 300 mm and reoll length of 20 m and the resulting film
roll was put in a dispenser box of “Saran Wrap” (trade
name; product of Asahi Kasei Corporation). The film was
cut by a blade attached to the box. The cutting property
of the film was evaluated from how the film was cut based
on the following criteria.

©: The film can be cut sharply with a light force.

O: Some force is necessary for cutting but the film
can be cut sharply.

A: The film can be cut but not easily.

X: The film cannot be cut smoothly. Sometimes it is
not cut but stretched or broken transversely, or the

dispenser box is broken owing to an excessive load applied

upen film cutting.
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m croscope at 90, 000 magni fications, fornmed of a
fibril network and a matri x existing therebetween, and
the fibril has an average width of 1 nmor greater but
not greater than 100 nm and has an average
fibril-to-fibril distance of 3 nmor greater but not
greater than 1 Eun. 5. The pol ypropyl ene-based
multilayer wap filmof Caim1 or 2, which has been
stretched at a stretching ratio of 2 or greater in the
machi ne direction and/or transverse direction. 52
The pol ypr opyPepervaséanngit thay&i 1w gprifieic@lof d ai m
1 or 2, having an overall thickness ranging from3 to
25 ~PhesfBilm surface was observed as a phase image
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A crystalline polypropylene-based resin (“Grand
Polypro F327”, trade name; product of Grand Polymer Co.,
Ltd., a tertiary copolymer of propylene, ethylene and
butene-1) and, as a softener, a low-crystalline propylene-
o-clefin copolymer resin (“TAFMER XR110T”, trade name;
product of Mitsui Chemicals, Inc.) were mixed at a weight
ratio of 75:25. To 100 parts by weight of the resulting
mixture, 5 parts by weight of a hydrogenated terpene resin

(“Clearon P125”, trade name; product of Yasuhara Chemical
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of 42, whereby pellets were prepared. As the aliphatic
hydrocarbon, which is liquid at normal temperature, a
mineral oil (“MORESCO white P70”, trade name; product of
Matsumura ©0il Research /(dynamic viscosity at 40°C of 9.6
cSt)) was added through an injection pump from the midway
of a barrel. It was added in an amcunt of 15 parts by
weight based on 100 parts by weight in total of the
crystalline polypropylene-based resin and softener. The
resulting mixture was a resin for surface layer.

The same crystalline polypropylene-based resin as
enployed above was molten in a co-rotating twin screw
extruder (“TEM-35BS”, trade name; product cof Toshibka
Machine) having a screw diameter of 37 mm and L/D of 30 and
from the midway of the extruder, 20 parts by weight of a
mineral oil (“™MORESCO white P70”, trade name; product of
Matsumura 0il Research) was added through an injection pump.
Their amounts were adjusted so that the weight ratio of the
crystalline polypropylene-based resin to the mineral oil

would be 90:10. The resulting composition was mixed

uniformly and the pellets thus obtained were prepared as a

33



V1098! & ()- 10981 & () - 10981 & () - uYZ[ F[ X[ [ [ dEVK@10!
10c( 10981 & () -\ &@ 0% & () - V$=10%8I & ()- P" 2109 & () - |
1 10961 & ()-11098l & ()-[\P\\\]u] dEVK@10! 104
10081 & ()-2 10981 & ()-0 10981 & ()-.] ! 1096] & ()-
10081 & ()-i*: 1098 & ()-u]]1]1]1] % Z°"bCB10! 1
10%0%' () - 10%0&' ()- M 10%0& ()- 108 103l
1081, <1096! & ()-8 109l & () - ~*5_k___dEbCB10!
CORRUGRI4Y -r AU, (el OFAUTYL 01 09TEEY )ofs each layer and
10%0%' ()-10%08' ()- "1 k' adEbCS10! 1\ & 10%0E () - Vf
T AR )a e SIOoDE’ 11 -Takbld 0UOR' () -v &10%O& () -
10%0 () - alaaaabCbdEbCE10! 12j ! 10%08' ()-v O
10908 (L MICHERS (3 tipe LEUER £) 1i* 29RO fed (fising the
10%08' () - Gobbbbccc8exmbC610! 1} 10%08' ()~ 100 100
rél0E < HIER' P £ BSOS (Birts tL,0%D&%E (Pe s M4 93 8eeeecd
WIddENMDbCB10! 1 10%08 () - ! 10%08' () -3 10%0& ()- 3
chE4%d ,( ) r B gAY v 31 i A OYQ8L £ FadddediEFdERDBEGREDhg unit
1% 10008 () -V ( 10%E ()- <M 10%% () - 6F10%0&’ () - v
arV 0 %Re ) 13 JOVEE £ dud {1 @ 2g9 0P dERDEGAOL + 138 $0 YO8 )uder
10%0%' ()- 2] 1"10%0& () - 010%08' () - . 10%&' () -, 10%& () - hah

c QR hhbGB 191 n 119%&& ig&%@"/@k&t% ick AQUBH &16) 2
00 100 100, < 10%0&' ()-810%®& ()-h-ieiiijJj dEbCE1O0!

jﬁH@@%f%(ﬁealﬂim é%(&oﬂstﬂgd@iéh().@fter sufficient
10981 & () - L0%6| & WLOYST & () - Jj kKI mmmmd YNCB10T 1

molding in each extrudlng unhit, a raw film was extruded
through a multilayer cyclic dye at 220°C, followed by
cooling by water.

The resulting raw film was stretched at 120°C by a
tubular orientation machine at a stretching rate of
5 in the machine direction and 4 in the transverse
direction. Then, the end portion of the cylindrical film
was trimmed and the film was taken up one by one. By a
tenter whose clip for restraining the film in the machine
direction was set at a predetermined width, the film was
heat set at a hot air temperature of 130°C for a residence
time of 20 seconds. As a result, an almost uniform film of
10 pm thick having a surface layer of 0.25 um thick, a core
layer of 0.5 um thick and another surface layer cf 0.25 um
thick was obtained. As a result of measuring physical
properties of this film, it exhibits good performances as

shown in Table 2. When the film thus obtained was observed
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In the same manner as in Example 1 except that the

crystalline polypropylene-based resin and the low-
crystalline propylene-a-clefin copolymer resin mixed at a
weight ratio of 65:35 was used as a surface resin, the
mineral oil of the core layer was added in an amount of 7
wt.%, and the thickness ratio of the surface layer, core
layer and another surface layer was changed to
0.20:0.60:0.20, a film having a thickness of 10 pum was
formed. As a result of measurement of the physical

properties of the resulting film, it exhibited good

performances as shown in Table 2.

[Example 3]

In the same manner as in Example 1 except that the
crystalline polypropylené—based resin and a low-crystalline
propylene~a-olefin copolymer resin mixed at a weight ratio
of 55:45 was used as a surface resin composition and the
thickness ratio of the surface layer, core layer and
another surface layer was changed to 0.15:0.70:0.15, a film

having a thickness of 10 pum was obtained. As a result of
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[Example 4]

In the same manner as in Example 1 except that used
as the surface resin was a resin obtained by adding the
hydrogenated terpene resin and the mineral oil in amounts
of 15 parts by weight and 10 parts by weight, respectively
based on 100 parts by weight of the resin composition cf
the surface layer formed of the crystalline polypropylene-
based resin and low-crystalline propylene-a-oclefin
copolymer resin, a film having a thickness of 10 pum was
obtained. As a result of measurement of the physical

properties of the resulting film, it exhibited good

performances as shown in Table 2.

[Example 5]

In the same manner as in Example 1 except that the
crystalline polypropylene-based resin and low crystalline
propylene-ag—-olefin copeolymer resin were mixed at a weight
ratio of 55:45; the hydrogenated terpene resin and mineral
resin were added in amounts of 10 parts by weight and 20
parts by weight respectively, based on 100 parts by weight
in total of the crystalline polypropylene-based resin and

low crystalline propylene-a-oclefin copolymer resin; a
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10981 & ()-810%$l & () - <CbdEbC
changed to 0.15:0,70:0.15, a film having a thickness of 10
um was obtained. As a result of measurement of the
physical properties of the resulting film, it exhibited

good performances as shown in Table 2.

[Example 6]

In the same manner as in Example 1 except that as the
mineral o0il in the resin composition of the surface layer,
“MORESCO White P40” (trade name; product of Matsumura 0il
Research Corp., kinetic viscosity at 40°C: 4.4 cSt) was
used in an amount of 15 parts by weight, and as the mineral
0il in the resin composition of the core layer, also
“"MORESCCO White P40” (trade name; product of Matsumura 0il
Research Corp.) was used, a film having a thickness of 10
i was obtained. As a result of measurement of the
physical properties of the resulting film, it exhibited

good performances as shown in Table 2.

[Example 7]
In the same manner as in Example 1 except that as the
aliphatic hydrocarbon being liguid at normal temperature,

15 parts by weight of polybutene (“Nissan Polybutene 06SH”
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Table 2.

(Example 8]

In the same manner as in Example 1 except for the use
of 30 wt.% of a butene-1 polymer {“TAFMER BL40007”, product
of Mitsui Chemicals, Inc) as a softener for the resin
composition of the surface layer, a film having a thickness
of 10 um was obtained. As a result of measurement of the
physical properties of the resulting film, it exhibited

good performances as shown in Table 2.

[Example 9]

In the same manner as in Example 1 except for the use
of 70 wt.% of an ethylene propylene random copolymer
(“PC630A", trade name; product of Sun Allomer) as the
crystalline polypropylene-based resin for the resin
composition of the surface layer, a film having a thickness
of 10 uym was obtained. As a result of measurement of the

physical properties of the resulting film, it exhibited
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Polypro J705”, trade name; product of Grand Polymer Co.,
Ltd.) as the crystalline polypropylene-based resin for the
resin composition of the surface layer, a film having a
thickness of 10 pm was obtained. As a result of
measurement of the physical properties of the resulting

film, it exhibited good performances as shown in Table 2.

[Example 11]
In the same manner as in Example 1 except that the
raw film obtained by extrusion was stretched at a
stretching ratio of 2.5 in the machine direction and 2.5 in
the transverse direction, a film having a thickness of 10
um was obtained. As a result of measurement of the
physical prcoperties of the resulting film, it exhibited

good performances as shown in Table 2.

[Example 12]
In the same manner as in Example 1 except that the
raw film was stretched at 60°C and at a stretching ratio of

4 in the machine direction and 3 in the transverse
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