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THE I NVENTION Field of the Invention - - The present invention rel s to
a polyolefin resin conposition suitable for producing effectively|
oriented polyolefin resin filmwhich is excellent in transparency,
“slipperiness and anti bl ocki ng property, and an oriented polyolefin resin
filmusing the sane. Prior Arts Oiented polyolefin resin filns,
especially oriented polypropylene fil ms—fpave found application in food
packi ng, fiber packing and other w.de purposes because of their excellent
transparency and nechani cal propertsescIFheseIorxcell ent oriented
pol ypropyl ene filns have, however, not been free fromfault; when the filns
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a polyolefin resin
cbmposition suitable for producing effectively an oriented
polyolefin resin film which is excellent in transparency,
slippefiness and antiblocking property, and an oriented

polyolefin resin film using the ‘same.

Prior Arts

Oriented polyolefin resin films, especially oriented
polypropylgne films, have found application in food packing,
fiber packing and other wide purposes because of their
excellent transparency and mechanical properties. These
ekcellent oriented polypropylene films have, however, not
been free from fault; when the films are overlapped, they
adhere to with each other causing so-called blocking
phenomenon and therefore cause a problem that the packing-
work efficiency is remarkably lowered.

Conventionally, methods in which a fine powdery
inorganic substance as an antiblogking agent (hereinafter
referred to as "ABA") is added to a polypropylene, the
mixture is kneaded and molded into a sheet followed by

orientation have been proposed in order to improve



i norgani c substance as an anti bl ocking agent (hereinafter referred to as
"ABA") is added to a polypropylene, the mxture is kneaded and nolded into
a sheet followed by orientation have been proposed in order to inprove

-2-- slipperiness and antibl ocking property of the oriented polypropyl ene
resin film such as a nethod adding zeolite, magnesiumsilicate or the |ike
(for exanple, JP-B-53-16134 and JP-B-48-14423), and a nmethod adding fine
powdery silica (for exanple, JP-B-63-58170 and JP-A-4-288353). Since,
however, the fine powdery inorganic substgnces are easily agglonerated and
an affinity between the polypropyl ene resin and the inorganic substance is
i nsuf ficientslipmerinass axd EAreihEloaik Mgy qﬁ:ciﬁelrﬁ;y QthQﬂikl ;i'jlﬂjlé}.g;éal’l ]tcant at |ron
around the inorgani c substance acting as a nucleus, resulting in inferio
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and the inorganic substance is insufficient, there is a
problem that voids are produced during orientation around
the inorganic substance acting as a nucleus, resulting in
inferior transparency represented by LSI (light scattering
transmission intensity).

In order to improve drawbacks of these films containing
the fine powdery inorganic substance as ABA, methods in
which oriented films are obtained after dispersing a fine
powdery high molecular substance as ABA in the polypropylene
resin have been proposed (for example, JP-A-57-64522, JP-A-
5-214120, JP-A-6-107868, JP-A-7-178805, JP-A-7-196819 and
the like). In these methods, however, LSI may become
inferior by voids produced during orientation because of an
insufficient affinity between the polypropylene resin and
the high molecular substance as ABA, or tranSparéncy of the
film represented by haze may become inferior because of a
large difference in refraction index between the
pélypropylene resin and the high molecular substance as ABA.
Further, there is a problem that antiblocking property of

the oriented film is not sufficient because of an



filam represented by haze may becone inferior because of a large difference
in refraction i ndex between the pol ypropyl ene resin and the hi gh nol ecul ar -
substance as ABA. Further, there is a problemthat antibl ocking property of
the oriented filmis not sufficient because of an

-3-. insufficient degree of crosslinking. Under these circunstances,
the present inventors have conducted extensive studies for inproving

sl i pperiness and anti bl ocking property w thout acconpanying significant
damage on transparency. As the result, thgy have di scovered that a

pol yol efin resin conposition which neets the above requirenent and an
oriented filinsuffictient cegree aff dmeslinkitig\g as ABA a crosslinked

pol ymer bead havi a specific structure and thus conpleted the present
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requirement and an oriented film therefrom can be obtained
by using as ABA a crosslinked polymer bead having a specific
structure and thus completed the present invention.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a
polyolefin resin composition which gives an oriented
pquolefin resin film excellent in transparency,
slipperiness and antiblocking property, and the oriented
film therefrom.
According to the present invention;'éﬂére is provided a
polyolefin resin composition comprising:
(a) 100 parts by weight of a polyolefin resin; and
(b) 0.05 to 1 part by weight of beads of a crosslinked
polymer comprising (1) 5 to 99% by weight of a radically
polymerizable monomer unit represented by the geﬂeral

formula (A):



polzymeri zabl e nononer unit represented by the general formula (A):
Substitute sheet - 14 Decenber 2000 -4-
[err] wherein Rlerr] is hydrogen or a hydrocarbon group having 1 to
5 carbon atons and Rlerr] is a hydrocarbon group having 5 to 30 carbon
at’ons, (2) 0 to 94% by weight of a radically polynerizabl e nmononer unit

ot her than the nononmer unit of the general formula (A), and (3) 1 to 20% by
wei ght of a crosslinking nononmer unit, said crosslinked pol ymer beads
having a critical surface tension of 40_dyne/cmor Ie
bei ng measured relative to the total weight of conpo 1S _ 1)
Further, the present invention provides an oriented onoLREPthibln fllm

obt ai ned by orienting a sheet of sRjd conposition at beast—rTr—a uni axl a
direction. I
Ho=C .
27 (A)
?—o —R2
|
O

wherein Ri is hydrogen or a hydrocarbon group having 1 to 5
carbén atoms and R: is a hydrocarbon group having 5 to 30
carbon atoms, (2) 0 to 94% by weight of a radically
polymerizable monomer unit other than the monomer unit of
the general formula (A), and (3) 1 to 20% by weight of a
crosslinking monomer unit, said crosslinked polymer beads
having a critical surface tension of 40 dyne/cm or less, the
percentages being measured relative to the total weight of
compoments (1), (2) and (3).

Further, the present invention provides an oriented
polyolefin resin film obtained by orienting a sheet of said

composition at least in a uniaxial direction.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is described in detaii.below.
The polyolefin resin used in the present invention
includes a crystalline homopolymer 6f, for example,
pgopylene, ethylene, butene-1, hexene-1, 4-methylpentene-1
and the like, a crystalline copolymer of two or more kinds
of these olefins or mixture of two or more kinds of these

polymers, among which a crystalline polypropylene resin is

-
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DEFAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is
described in detail bel ow The polyolefin resin used in the present
invention includes a crystalline honopolyner of, for exanple, propylene,

et hyl ene, butene-1, hexene-1, 4-nethylpentene-1 and the like, a crystalline
cSponner of two or nore kinds of these olefins or mxture of two or nore
kinds of these polymers, anobng which a crystalline polypropylene resinis
preferred. The crystalline polypropylene resin used in the present
invention is a known polymer mainly conprising propylene. Exanples of such
resin include a crystalline propyl ene honbpol yner, a crystalline copol yner

f propyl en ' ] lss i s _prapyl ene- et hyl ene
Copol yrar - B e e el iy s Ao By bRy T or s s O SRR SokbRe 1
ter pol yner , presentribuvent iono ier aTknownh podginermwalinay, comprssaagsi bl e to

optionally add taq the pol ypropylene resin described above a polyqlefin
pglyner sﬁcﬁ?ﬁ?iiﬁﬁﬂﬁye@ﬁ%“@ﬂ@sr9§iﬁPCQ Fesjputiacduder asicrysiapdlinst yr ene

tor pol ymor FabbaR o A iR Y L e e RO b Roreb oty Laear |
thepprgsentwithemueomrambrheadaleﬁiasgrQ&%hiBbeﬁrBE&igﬁérQQ?RiEﬁhng (1) 5

to 99% by wei ght. of a radically pol ynerizabl e nononer unit erelnafter,
abbreviatedcggomgmq;,(pyopylene- utene-1 copolymer and propylene-

ethylene-butene-1 terpolymer, and a mixture two or more
thereof. Further, it is possible to optionally add to the
polypropylene resin described above a polyolefin polymer
such as a polyethylene resin, a polybutene-1 resin,"a
polystyrene resin, an ethylene-propylene copolymer rubber,
an ethylene-propylene-diene terpolymer rubber or the like.

The crosslinked polymer beads used in the present
invention are beads of a crosslinked polymer comprising (1)
5 to 99% by weight of a radically polymerizable monomer unit
(hereinafter, abbreviated as "Unit (1)").

In the general formula (A), Ri1 is hydrogen or a
hydrocarbon group having 1 +to 5 carbon atoms (e.g. an alkyl
group), preferabiy hydrogen or a hyd;ocarbon group having 1
to 3 carbon atoms and more preferably hydrogen or methyl.

| Also, R2 is a hydrocarbon group having 5 to-éo carbon
atoms, preferably a.hydrocarbon group having 5 to 20 carbon
atoms and more preferably a hydrocarbon group having 5 to 10
carbon atoms. The hydrocarbon group represented by R2
includes generally an alkyl group, a cycloalkyl group, an
arlyl group, an aralkyl group and the like. When R2 is a

hydrocarbon group having up to 4 carbon atoms or hydrogen,



In=zthe general forrmula (A), R err] is hydrogen or a hydrocarbon group
having 1 to 5 carbon atons (e.g. an al kyl group), preferably hydrogen or a
hydr ocarbon group having 1 to 3 carbon atons and nore preferably hydrogen
or_-net hyl . Al so, R2 is a hydrocarbon group having 5 to 30 carbon
at'oms, preferably a hydrocarbon group having 5 to 20 carbon atoms and nore
preferably a hydrocarbon group having 5 to 10 carbon atons. The hydrocarbon
group represented by R err] includes generally an al kyl group, a cycl oal kyl
group, an arlyl group, an aralkyl group agd-the |like. Wen Rerr] is a

hydr ocar bon group having up to 4 carbon atons or hydrogen,
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nonyl acryl taelude gentyl yacmel atieodenperyly | atmyl atrale ydoprtylat e, |
dodecyl acryéégfiaééj(giagtﬁgfﬁdé§fiaéé¥f§¥§?ng-methylbutyl acrylate,
hexyl acrylate, 2-methylpentyl acrylate, 2-ethylbutyl
acrylate, 1,3-dimethylbutyl acrylate, heptyl acrylate, octyl
acrylate, isooctyl acrylate, 2-ethylhexyl acrylate, nonyl
acrylate, decyl acrylate, isodecyl acrylate, undecyl
acrylate,_dodecyl acrylate, tridecyl acrylate, tetradecyl
acrylate, 2-methyl-7-ethyl-4-undecyl acrylate, pentadecyl
acrylate, hexadecyl acrylate,'heptadecyl acrylate, octadecyl
acrylate, nonadecyl acrylatg, eicosyl acrylate, behenyl
acrylate, phenyl acrylate, benzyl acrylate, tolyl acrylate,
2-tert-butylphenyl acrylate, 4-tert-butylphenyl acrylate,
phenethyl acrylate, 2-naphthyl acrylate, 4-biphenyl .
acrylate, isobornyl acrylate, cyclohexyl acrylate, 3,3,5-
trimethylcyclohexyl aérylate, 4-methylcyclohexyl acrylate,
cyclododecyl acrylate, pentyl methacrylate, isopentyl
methacrylate, neopentyl methacrylaﬁe, 2—methylbu£yl.
methacrylate, 3-methylbutyl methacrylate, hexyl
methacrylate, 2-methylpentyl methacrylate, 2-ethylbutyl
methacrylate, 1,3-dimethylbutyl methacrylate, heptyl
méthacrylate, octyl methacrylate, isooctyl methacrylate, 2-
ethylhexyl méthacrylate, nonyl methacrylate, decyl

methacrylate, isodecyl methacrylate, undecyl methacrylate,



acryl ate, 2-nethyl-7-ethyl-4-undecyl acrylate, pentadecyl acrylate,
hexadecyl acryl ate, heptadecyl acrylate, octadecyl acrylate, nonadecyl
acryl ate, eicosyl acrylate, behenyl acrylate, phenyl acrylate, benzyl
acr-ylate, tolyl acrylate, 2-tert-butylphenyl acrylate, 4-tert-butylphenyl
acryl ate, phenethyl acrylate, 2-naphthyl acryl ate, 4-biphenyl acrylate,

| sobornyl acrylate, cyclohexyl acrylate, 3,3,5- trinethylcycl ohexyl

acryl ate, 4-nethylcycl ohexyl acrylate, cyclododecyl -acryl ate, pentyl

met hacryl ate, isopentyl nethacrylate, neopentyl nethacrylate, 2-nethyl butyl
met hacryl ate, 3-nethyl butyl nmethacrylate, hexyl nethacryl ate,

2- ”Ethy|pengBeE@ﬂh&@Eﬂa&&@la%eetE&hhé&?h m&th&e&gh&%& %e%raaaey&y'buty'

nmet hacryl ate, heptyl nethacrylate, oct nmet hacrylate, isooctyl
nethacrylat@et@ac§wﬂytﬁexka#shyécﬂyeahyl AenyuenyﬂhaetyharyladecyI

e Gotcoy PoRSARRERY BRENAEFiatsy hERRdoLyfaneths ¥Yi&§8ylhﬁBFﬁ§6F¥late
2: ot Y1 - 7 flebeck yiedesy bokBEas 1 vhat facPgRkedcoybaBbasT v at e, hexadecy

nmet hacryl ate, heptadecyl nethacryl ate, octadecyl net acr at e, nonadecyl
nethacrylat@etbﬁgﬁy}at#etHacoyyétmﬁtbeheyyhteﬁtbehe;ymtmethhenylate,
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2-naphthyl - gethaeeyhate, :@ée@eﬂukyﬂsﬁaﬁ§iyhé£ﬁacf§929é”yh_€2£@90fy'ate1

cycl ohexyl nmethacryl ate, 3,
butylphenyl methacrylate, phenethyl methacrylate, 2-naphthyl
methacrylate, 4-biphenyl methacrylate, isobornyl
methacrylate, cyclohexyl methacrylate, 3,3,5-
trimethylcyclohexyl methacrylate, 4-methylcyclohexyl
methacrylate, cyclododecyl methacrylate, pentyl ethacrylate,
isopentyl ethacrylate, neopentyl ethacrylate, 2-methylbutyl
ethacrylate, 3-methylbutyl ethacrylate, hexyl ethacrylate,
2-methylpentyl ethacrylate,_2-ethy1butyl ethacrylate, 1,3~
dimethylbutyl ethacrylate, heptyl ethacrylate, octyl
ethacrylate, isooctyl ethacrylate, 2-ethylhexyl ethacrylate,
nonyl ethacrylate, decyl ethacrylate, isodecyl ethacrylate,
undecyl ethacrylate, dodecyl ethacrylate, tridecyl
ethacrylate, tetradecyl ethacrylate, 2-methyl-7-ethyl-4-
undecyl ethacrylate, pentadecyl ethacrylate, hexadecyl
ethacrylate, heptadecyl ethacrylate, octadecyl ethacrylate,
nonadecyl ethacrylate, eicosyl ethacrylate, behenyl
ethacrylate, phenyl ethacrylate, benzyl ethacrylate, tolyl
eéhacrylate, 2-tert-butylphenyl ethacrylate, 4-tert- _
butylphenyl ethacrylate, phenethyl ethacrylate, 2-naphthyl
ethacrylate, 4-biphenyl ethacrylate, isobornyl ethacrylate,



trizmet hyl cycl ohexyl nethacryl ate, 4-nethyl cycl ohexyl nmethacryl ate,

cycl ododecyl nethacryl ate, pentyl ethacrylate, isopentyl ethacryl ate,
neopentyl ethacrylate, 2-methylbutyl ethacrylate, 3-nethyl butyl

et hacryl ate, hexyl ethacrylate, 2-methylpentyl ethacrylate, 2-ethyl butyl
ethacrylate, 1,3- dinethylbutyl ethacrylate, heptyl ethacrylate, octyl

et hacryl ate, isooctyl ethacrylate, 2-ethyl hexyl ethacrylate, nonyl

et hacryl ate, decyl ethacrylate, isodecyl ethacrylate, undecyl ethacrylate,
dodecyl ethacrylate, tridecyl ethacryl ateg-tetradecyl ethacrylate,

2-met hyl - 7-et hyl - 4- undecyl ethacryl ate, pentadecyl ethacrylate, hexadecyl

et hacryl at e, cyehokeberl | ettidmrydd s £, 3 B dacite tiy1as/alloteynonadecy|
et hacryl at e, eicq&y{ et hacryl ate, behenyl ethacryl ate, phenyl ethacrylate,
benzyl ~ et hactR2EEY Late y | 4 athwrlgvalohexyle mthadmylateny Icystlodaddmtle,

4-tert- but I 14 thyl et l.ate, 2- t hyl
et h:(r:ryl a'tj e?/é 4- gl ﬁ’u%%%a%{%ﬁesllé%ﬁn?so &iﬁ%aeg‘{'ﬁ g’l"’&hé’ﬁé‘%a’g’q Y
- 8- cycl ohexagryetdtz; \2-adtthy Thekyd- mdtiRidifiate OWPlewm{sélﬁ)l te,
I Ke.

4-nethy|cyc|ohe%¥l et hacryl ate, cycl ododecyl efhacry ate and the
Among t hem BEXhethaar @t atheptyle mephasiylate: hactylamet haertpllate
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al one or ir1%§ﬁﬂﬂﬁﬁﬁﬂﬁﬂ¢aéﬁn@ @-efbyydhexyl acrylate and Z;ethylhexyl
methacrylate are particularly preferred. These can be used
alone or in combination of 2 or more.
The croéslinked polymer beads used in the present
invention comprise 5 to 99% by weight, preferably 5 to 80%
by weight and particularly 5 to 60% by weight of the Unit
(1).
When the Unit (1) in the crosslinked polymer is more
than 99% by weight (the crosslinking monomer unit is less
than 1% by weight), the antiblocking property lowers because
the shape of the polymer beads can not be maintained during
melt-extrusion with the polyolefin resin.
When_the Unit (1) in the crosslinked polymer is less
than 5% by weight, the transparency of the film becomes
inferior.
One of the grounds for this result is production of
voids during the orientation of the film because a
sﬁfficient affinity can not be obtained between the cross-

linked polymer bead and the polyolefin resin.

The Unit (1) in the present invention has, in its



The crosslinked pol ymer beads used in the present invention conprise 5 to
99% by wei ght, preferably 5 to 80% by wei ght and particularly 5 to 60% by
wei ght of the Unit (1). When the Unit (1) in the crosslinked pol yner

i s <more than 99% by wei ght (the crosslinking nononer unit is |less than 1%
by wei ght), the antibl ocking property | owers because the shape of the

pol yner beads can not be nmaintained during nelt-extrusion with the

pol yol ef i n resin. When the Unit (1) in the crosslinked polyner is |ess
t han 5% by wei ght, the transparency of thg_filmbecones inferior. One
of the grounds for this result is production of voids during the

orientation gdridtudd,) M RRfE TR IdHdd ff] e qbt ai ned
bet ween the cross- | ifnked pol yrer beéjc(fdéiﬁqi%@%ol@yt&%eﬁ ér%g%io?ll aq-‘on%?he
Unit (1) in tl‘tﬁ;’-‘qbse;gamingg\aergdo@l dﬁﬁiinﬂtty itcs the polyl;)lefin resinh andb

-9- structurge rocar bon group having 5 to 30 carbon atons, thereby
giving a goo‘tf“h‘f%}r ig, H’i?qoqﬁ:é:%ﬁd! WA §+esin and inhibiting production of
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general for aitreviateshsts t"Uhning (2he )cloratelr Rbpth Roley MhoRRad ukged i n the

present Imw?&ﬂfgéé&ied by the general formula (A) constituting the
crosslinked polymer bead used in the present invention is
not particularly limited. Specific examples of the monomer
which gives Unit (2) include styrenes such as styrene,
methylstyrene, ethylstyrene, butylstyrene, propylstyrene,
acrylates/methacrylates such as methyl acrylate, ethyl
aérylate, propyl acrylate, butyl acrylate, methyl
methacrylate, ethyl methacrylate, propyl methacrylate, butyl
methacrylate, hydroxyethyl acrylate, hydroxyethyl
methacrylate, hydroxypropyl acrylate, hydroxypropyl
methacrylate, hydroxybutyl acrylate, hydroxybutyl
methacrylate, dimethylaminoethyl acrylate, dimethylamino-
ethyl methacrylate, cyanomethyl acrylate, cyanomethyl
methacrylate, 2-methoxyethyl acrylate, 2-methoxyethyl
methacrylate, sodium acrylate, sodium methacrylate,
trifluoroethyl acrylate, trifluoroethyl methacryiéte,
trifluoroisopropyl acrylate, trifluoroisopropyl
methacrylate, and the like. Among them, styrene, methyl
acrylate and methyl methacrylate are preferred. These can
be used alone or in combination of 2 or more.

The crosslinked polymer beads used in the present

invention comprise 0 to 94% by weight, preferably 0 to 85%



not- particularly limted. Specific exanples of the nononmer which gives Unit
(2) include styrenes such as styrene, nethylstyrene, ethylstyrene,

butyl styrene, propylstyrene, acryl ates/ nmethacryl ates such as net hyl

acr:yl ate, ethyl acrylate, propyl acrylate, butyl acrylate, nethyl

met hacryl ate, ethyl methacrylate, propyl methacrylate, butyl methacrylate,
hydr oxyet hyl acryl ate, hydroxyethyl nethacrylate, hydroxypropyl acryl ate,
hydr oxypropyl nethacrylate, hydroxybutyl acrylate, hydroxybutyl

met hacryl ate, di net hyl am noet hyl acryl atgg-di net hyl am no- et hyl

nmet hacryl ate, cyanomethyl acrylate, cyanonmethyl nethacrylate,

2- met hoxyet byl wetghtasnd pareitaXgelipyb oot hperyyabeighedbfmBeryhate,

sodi um net hagryl at e, triquoroethyI.acrglate, trifluoroethyl nethacrylate,
trifluoroi sépPopyNR&Rr $het Unit, (2) ubRrotBEpFERSEliRkad POl IREr BBomene | ke.
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These can be used al ohe or i n conbi ha ) nor e. .
crossl i nkedipfieyior beedasesefifécttidf phesvhiti (YEnéaRMEONHE | §€iabPy 94%
by weight, preferahly 0 to 85% . ] -10-
by wei ght afBtparedeuThe| popoper 78nies () gARdof 2) harementeyosghinking
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can not be polymbryzablei §eeupThe nonomer units (1) and (2) are

non-crosslinkingThe crosslinking monomer unit (3) constituting the
crosslinked polymer beads used in the present invention is a
radically polymerizable monomer having at least two vinyl
groups. Concrete examples include divinylbenzene, ethylene
glycol diacrylate, ethylene glycol dimethacrylate,
trimethylolpropane triacrylate, trimethylolpropane
trimethacrylate, pentaerythritol tetraacrylate,
pentaerythritol tetramethacrylate, allyl acrylate, allyl
methacrylate, 1,6-hexanediol diacrylate, 1,6-hexanediol
dimethacrylate and the like. Among them, divinylbenzene,
ethylene glycol dimethacrylate and trimethylol propane
trimethacrylate+ are preferred and divinylbenzene is
particularly preferred.

These monomers can be used alone or in combination of
two or more. '
The crosslinked polymer beads used in the present

invention contains 1 to 20% by weight, preferably 2 to 15%
bﬁ weight and particularly 2 to 10% by weight of
crosslinking monomer unit (3). When the Unit (3) in the

.crosslinked polymer is less than 1% by weight, the



nmoronmer units. Each preferably contains one radically polynerizable group.
The crosslinking nmononer unit (3) constituting the crosslinked polymer
beads used in the present invention is a radically polymerizable nononer
havi ng at | east two vinyl groups. Concrete exanples include divinyl benzene,
ethyl ene glycol diacrylate, ethylene glycol di met hacryl ate,
trimethyl ol propane triacrylate, trinethyl ol propane trinethacryl ate,
pentaerythritol tetraacrylate, pentaerythritol tetramethacrylate, allyl
acrylate, allyl nmethacrylate, 1,6-hexanedjpl diacrylate, 1,6-hexanedi ol

di met hacryl ate and the |ike. Anong them divinyl benzene, ethylene glycol

di net hacryl aaet ibliotkingt pudmer oy Cpswrers rbeeiles ryhat shape oprefer red and
di vi nyl benzene_is particularly preferred. These nononers can be used

al one” or in RRhFPeR:PeRd fFar RPterbegRaintained k@ltinﬂ;@zw#?#%fr bgafls
din the [ | O ins 1 to 20% by wei ght, preferably o]
1556 by wei ghY - Ende Bar T 0T AT 37 2 4

15% by wei ght and par V% by wei ght of crosslinking nonomer

unit (3). When thEhénectifial rsudfade osens e d( i/ am) ide l@ss than 1% by
wei ght, the . anti bl ocki ng pz;gerty | owers because the sh@pe of
the pol ynerckeeslired Rommenibpads apefirimtheprasantusinention is

40 dyne/cm or less, preferably 20 to 38 dyne/cm and
particularly 25 to 35 dyne/cm. When the critical surface
tension (hereinafter, referred to as "yc") is greater than
40 dyne/cm, a sufficient affinity can not be obtained
between the crosslinked polymer beads and the polyolefin
resin, and voids are produced during orientation of the film
around the inorganic substance acting as a nucleus,
resulting in inferior transparency represented by LSI.

The yc was defined by Zisman as a value for
representing the surface tension of a solid. .

_ Methods for experimentally determining yc are described
in detail in Industrial and ﬁngineering Chemistry, Vol.55,
No.10, pages 19-38 (1963), or in I. Skeist (Ed.), "Handbook
of Adhesives", Second Ed., Reinhold (1977).

The method for polymerization used for the production
of the crosslinked polymer beads in the present invention is
not particularly limited. There are usually adopted emulsion
polymerization, dispersion polymeriz;tion, suspension
polymerization, soap-free polymerization, seed
pélymerization, swelling polymerization or micro-suspension
polymerization. Among these, dispersibn polymerization,

suspension polymerization, seed polymerization, swelling



wi t.h the pol yolefin resin. The critical surface tension (dyne/cm of

t he crosslinked pol yner beads used in the present invention is 40 dyne/cm
or less, preferably 20 to 38 dyne/cm and particularly 25 to 35 dyne/cm
When the critical surface tension (hereinafter, referred to as "yc") is
greater than 40 dyne/cm a sufficient affinity can not be obtained between
the crosslinked pol yner beads and the polyolefin resin, and voids are
produced during orientation of the filmaround the inorganic substance
acting as a nucleus, resulting in inferior24sransparency represented by LSI.
The yc was defined by Zisman as a value for representing the surface
tension of apelymerization/ it dsidro-smgsension pd PiARIVNGayE are
described in detail in Ipdystrial, and Engineering em stry, Vol.55, No. 10,
pages 19-38 ?ﬁ?%ﬁﬁfeéwaq$: 1Spersiqn Erilymerizatienk isf pastdcinlasly Second
Ed., Reinholghdfvad. The met hod for polynerization used for the
production of the crosslinked polyner beads in the present invention is not

particularly |inmThel sizZercf e wwodd ) mdapipsl yeied YeuLals/ WRyd zat i on,
POl yor | 2at IRAEE LN yHORIEARA B SRAY HApaldy Meve & Weight average
Suspensi on oS S h 8 Ao S prd AR e Y ¥ e T
-12- pol ymerWhest itdre aved ghitc raveriagee PArdidle Wikld 33 itdd anaiareferred and
dISperSIOnI%ggggggfgﬁg(ﬁ;ingp%r%;?gﬂ%wééfficient for providing the
antiblocking property can not be formed on the surface of
the oriented film. On the other hand, when the weight
average particle diameter is too large, voids may be liable
to be formed because of interfacial separation caused by a
stress concentration at the interface between the
crosslinked polymer beads and the polyolefin during
orientation of the film, or the transparency of the film may
become inferior due to an action of the crosslinked polymer
bead itself as a factor for light scattering.

The polyolefin resin composition of the present
invention can pfovide an oriented polyolefin resin film
excellent in the balance between the transparency and the
antiblocking property without damaging outside appearance by.
using crosslinked polymer beads in the final addition
concentration of 0.05 to 1 part by weight, preferably of
0.07 to 0.6 part by weight and more preferably of 0.08 to
0.5 part by weight per 100 parts by weight of the polyolefin

resin.

In the present invention, a master batch containing 1 -



preferred. The size of the crosslinked pol ynmer beads is not
particularly limted, but they usually have a wei ght average particle size
of 0.5 to 5 pmand preferably of 0.8 to 3 pm Wen the weight average
particle size is too small, projections having a height sufficient for
provi di ng the anti bl ocking property can not be formed on the surface of the
oriented film On the other hand, when the wei ght average particle dianeter
is too |arge, voids nmay be liable to be formed because of interfacial
separati on caused by a stress concentratipyp—-at the interface between the
crosslinked pol ynmer beads and the polyolefin during orientation of the

film or the50rpnsparbncvebghth@ffﬁhénﬁmbsémiukﬁﬂiﬁﬂrydéi Kbieds & B¢ | On
of the crosslinkegp ol bead itself as a factor for |ight scattering.
The pol yol ef PR ’él?f o‘#l%fPQ-h@Jpﬁ%Uérﬁeﬂmmy dre @uepared dedin

oriented polyoigfi S int l,anc betmeen t he

transparency and tﬂeéﬁn%%%%é{% ng proper .rh ‘{}ﬁdoeﬁ? r?g:tﬁ Sut si de

appear ance tyrels;mmgb@d o:s:sd’ssmﬂdcepmlp&mzﬁnd}.e&ﬂfad edrtedtmaligldi tion

concentration of 05 to 1 part b %3} preferably of 0.07 to 0.6 part
09 t

by wei ght and nor%h?)r‘%?*é?%l#’%fa 9 Fasalinkedwriojivmere bekels [t S
Eét ‘(’:‘ﬁ' gg?}t gr 2 n‘gep&ﬂcyﬂf{ﬂ '}éseﬁ'i s not 1ihildly e L Ia@/e‘ ! Z{:O?r}x gOmS; ? ;
by wei ght ofuniformiy disperse dheirdeadnkesy ptiSmer beads, and
suitable methods includes a method in which mixing is
effected with a ribbon blender, a Henschel mixer or the like
to give a mixture, which is melt-kneaded in an extruder. 1In
this time, known antioxidants, neutralization agents,
lubricants, antidropping agents, antistatic agents and the
like may be optionally added.
The polyolefih resin composition obtained in this
manner can be melt-extruded according to a known process,
cooled to give a sheet and then the ;heet is oriented at
least -in a.&niaxial direction according to a known method to
give an oriented film.
The thickness of the film of the present invention is
not particularly limited but usually 200 um or less,
preferably 5§ - 100 pm and more preferably 8 - 50 m.
The present invention is described in more detail but

the present invention is not limited thereto.

EXAMPLE
The measured data for various properties in the

Detailed Description of the Invention and in Examples of the



par.ts by weight of the polyolefin resin nmay be prepared and wused in an
appropriate anount in order to obtain a prescribed crosslinked polyner
bead concentrati on. The net hod for adding the crosslinked pol yner
beads to the polyolefin resinis not limted insofar as it can unifornly
di sperse the crosslinked pol ymer beads, and suitable nmethods includes a
method in which mxing is effected wwth a ribbon bl ender, a Henschel m xer
or the like to give a mxture, which is nmelt-kneaded in an extruder. In
this time, known antioxidants, neutralizajjan agents, |ubricants,

anti droppi ng agents, antistatic agents and the |ike nmay be optionally

added. Pes@nt ytwdn il dre Sidr e GBS rid | | it can be
Bi ddd by i1 'Fdil&leﬁiﬁgﬁ{elﬁé

mel t-extruded according to a known process, cooled to giV and then
t he sheet is(®)iGmirat Jurfiace Tensiomxivat) djureicts aymetom)i ng to a known

met hod to give an, priented film The thickness of the filmof the
present inventi onn]'aosﬁﬁé.l a"‘gaatflﬁ%tﬂfaﬁ )P]ﬁr}rﬁ't]e’d‘%lﬁaml‘?@ cxesglimied or

| ess, preferpdlpmer -belddsd err]mand nore preferably 8 - 50 [err]m The
present invention is described in nore detail but the present invention is

not |inited therds@latesldie Eablet Vias pampared tat wefighingy I08S g of a
Properties idrddia el 'l yRes” blds™ bl sliectiny i es Comprasaton
with a KBr tablet press generally used for IR measurement
purpose to give a tablet having a diameter of about 13 mm
and a thickness of about 1 mm. The compression was carried
out at 400 kg/cm® for 5 minutes using a desk press
manufactured by Shimadzu Corp.
2) Measurement of the contact angle () (unit: degree)
The contact angle (6) was measured for each of the
liquids, shown below, having about 1 mm in diameter dropped
from a syringe on the flat surface of the obtained tablet.
The syringe was a 1 cc glass syringe 22G manufactured by
Kyowa Kaimen Kagaku. The machine for measuring the contact.
angIe was FACE contact angle meter manufactured by Kyowa
Kaimen Kagaku. The measurement of the contact angle was
carried out at 23°C and in an atmosphere of 50% humidity.
The liquids for measuring the contact angle'ﬁere
reagents, shown below, manufactured by Kanto Kagaku.

Liquids for measuring the contact angle:



present invention were obtained by the follow ng nethods. (A) Critical
Surface Tension (yc) (unit: dyne/cn 1) Preparation of a plate-Ilike
tabl et of crosslinked pol ynmer beads: A plate-like tablet was prepared
by -wei ghing 0.2 g of a crosslinked pol yner beads and subjecting it to
conpression with a KBr tablet press generally used for IR neasurenent
purpose to give a tablet having a dianmeter of about 13 mm and a thickness
of about 1 mm The conpression was carried out at 400 kg/cnierr] for 5

m nut es using a desk press manuf act ur ed—-Shi nadzu Cor p. 2)
Measurenent of the contact angle ([err]) (unit: degree) The cont act
angle ([err]) was meaduiprid or each Suriflaed Memsidn KA (WAaYcrljavi ng
about 1 mmin dianmeter dropped froma syringe on the flat surface of the

obtai ned tabl et. The&Syringe Was —a-I—cc-grass syrimmge—226-marru-actur ed by
Kyowa Kai men Kagaku. dili ne for neasyhing the contact angle was FACE
contact angle neter nanufactured by Kyowa ﬁéinen Kagaku. The neasurenent of

t he contact angl e was foamamddieout at 23[ esgl.€ and in an at nosphere of 50%
hum dity. The liquids_for measuring the contact angle were reagents,
shown bel ow, nmanuf act YIPoRaAPEid8gaku50-8 Liquids for nmeasuring the

?Fgﬁ?ft)a?g;ﬁé/cn) tricresyl phosphatgigutg Surface Tension

The surface tension (yL) was necessary for obtaining ve
and cited from "Physical Chemistry of Adhesion, David H.
Kaelble, John Wiley &'Sons, Inc. (1971), page 158, Table 5-
2",

3) Calculation of vc:

The values of yc of the crosslinked polymer beads was
obtained as the yL extrapolated for cos 6 = 1 (6 — 0) in
the linear approximation plotted with values of YL (dyne/cm)
for the respective liquids shown above as abscissa against
values of cos © (degree) obtained from the contact angle (0)
for the respective liquids measured in 2) as ordinate.

(B)Weight average particle diameter (unit: um): Measuremént
was carried out with a light diffraction scattering particle
diameter measuring machine (microtruck FRA) manufactﬁred by
Leeds & Northrup. '

(C) Haze (unit: %) was measured according to ASTM D-1003.

(D) LSI (light scattering transmission intensity) (unit: %)
was measured with an LSI tester (receiving scattering
téansmission light at * 0.4° - 1.2°) manufactured by Toyo
Seiki. Since LSI values fairly well correlated with the

feeling of visual transparency, it was used as an indication



| ycer ol 63. 4 f ormam de 58.2
gerhylene I odi de 50.8 tricresyl phosphate 40.9 The
surface tension (yL) was necessary for obtaining [err]c and cited from
"Physi cal Chem stry of Adhesion, David H Kael ble, John Wley & Sons, Inc.

(1971), page 158, Table 5- 2". 3) Calculation of yc: The val ues
of [err]c of the crosslinked pol ymer beads was obtained as the yL . .
extrapol ated for cos [err] = 1 ([err] [err] O) in the linear approxination

plotted with values of yL (dyne/cn) for—tig~respective |iquids shown above
as abscissa against values of cos [err] (degree) obtained fromthe contact
angl e ([err]§ox othe hteekisppcif wrdnspamenowpasured in 2) as ordinate. o
(B) Wi ght aveyage particle diameter (unit: [err]nm: Measurenent was carried
out with a Iié%g ¥R NSHP scattering particle dianeter nmeasuring machi ne

' k A3 : L hr.up. Haze (unit: % was’
gnrenagL?Ea(r:lu;ccgﬁ?%%@%%fﬁ%fgéé%%%swﬁ#dh% s‘é’g)t @ﬁdﬁ& ! ansm ssi on
intensity) (aoeffidientnasf emetied frichidn [(Pk)l eeire meaauded %c%%‘ealatﬁgl ng

transnmssion light at _ Q.4[err] - 1.2[err]) manuf act ured by Toyo
Since LSl vd@Q %i%%ﬁ%l | correlated wth the feeling of visual

transparency, gy MRS ISR ﬁgobgg¥§akhggtz kg/20 cm?):

Films of 80 mm x 120 mm in size were subjected to
conditioning at 50°C for 48 hours under a load of 2 kg
putting them between glass plates with their corona-treated
surfaces facing each other such that they overlapped over
the length of 100 mm in the longitudinal direction. Then,
they were allowed to stand at 23°C for more than 30 minutes
in an atmosphere of 50 % humidity and cut at a width of 20
mm in the longitudinal direction to give samples, which were
subjected to the shear tensile test at a rate of 200
mm/minute. Ten samples from the same film were measured 10
times in total and the average of 5 data was taken as the
strength required for delamination of the sample excluding
maximum 1 datum and minimum 4 data.

Example 1 _
(a) Preparation of crosslinked polymer beads

Into a glass flask equipped with a stirrer were éharged
40 parts by weight of a monomer mixture consisting of 60% by
weight of 2-ethylhexyl acrylate, 30% by weight of styrene
and 10% by weight of divinylbenzene, 200 parts by weight of
ethanol, 1 part by weight of benzoyl peroxide and 1 part by
weight of hydroxypropyl cellulose and, after dissolving ,



for- the feeling of transparency. (E) Slipperiness: The coefficient
of- static friction ([err]s) and the coefficient of kinetic friction (pk)
wer e nmeasured according to ASTM D- 1894. (F) Antibl ocking property (unit:
kg/-20 cnferr]): Films of 80 nmx 120 nmin size were subjected to
conditioning at 50[err]C for 48 hours under a |oad of 2 kg putting them
bet ween gl ass plates with their corona-treated surfaces facing each other
such that they overl apped over the length of 100 mmin the |ongitudinal
direction. Then, they were allowed to stangl—at 23[err]C for nore than 30
m nutes in an atnosphere of 50 % humdity and cut at a width of 20 mMmin

the | ongi t ugolkymet izaticm was Harer IBARIES ati g Wore 19U Aot & nlo ¢S
shear tensile test at,a rate of 200 nm m nute. Ten sanpl es fron1Phe sarne
filmuwere néﬁgQﬁERP?EFQ?#&EP%H?%RﬁWﬂSeﬂﬂi34u;ngiVQy;nﬂssiﬂn&gﬁ\pmiﬁnﬁhﬁn as

the strengt Rd K r ;nat i gn..of. the sampl e excl ydi ng naxi num 1
dat um and ni ni mum 4qg.laét ;&O@as?fp le%q‘f ?%)ﬁlﬂ'rc rséﬁ%?eo&eﬁsdé’é’l %ﬂéed’eda%r
beads dverage gartsi dlleasld a@itedPdE WHe odbtHilndElora’sd igiaged- 40
parts by weight of a nononer m xture consisting of 60% by wel ght of

2- et hy| hexy IPgfmATaReadsyAug shewghdnoabile dne and 10% by wei ght of

per o, de and 2 EEACRFih B Geli5aRo iopyl col [ul ose and, Jatter )

di ssol vi ng In a Henschel mixer were mixed 100 parts by weight of
propylene polymer powder having a melt index of 2.3g/10
minutes, 1.0 part by weight of stearic acid ester of stearyl
diethanolamine as an antistatic agent, 10 parts by weight as
the solid content of the crosslinked polymer beads prepared
in above (a), 0.1 part by weight of calcium stearate as a
stabilizer, 0.2 part by weight of BHT (2,6-di-tert-butyl-4-
hydroxytoluene) and 0.05 part by weight of Irganox 1010
(trade name of antioxidant manufactured by Ciba Geigy
Limited) and the mixture was granulated and pelletized using
a 40 mm¢ extruder to give a master batch of the crosslinked
polymer beads. Also, 100 parts by weight of propylene
polymer powder having a melt index of 2.3 g/10 minutes, 2.0
parts by weight of stearic acid ester of stearyl
diethanolamine, 0.1 part by weight of calcium stééfate, 0.2
part by weight of BHT (2,6-di-tert-butylhydroxytoluene) and
0.05 part by weight of Irganox 1010 (trade name of
antioxidant manufactured by Ciba Geigy Limited) were mixed

in a Henschel mixer and the mixture was granulated and

pelletized using a 65 mm¢ extruder to give a master batch of

antistatic agent.



-17- polynerization was carried out at 78[err]C for 10 hours and then

t hus obt ai ned pol yner was dried to give crosslinked polyner beads. The
conposi tion, critical surface tension and weight average particle dianmeter
of -t he obtai ned crosslinked polynmer beads are shown in Table 1. (b)
Prioduction of oriented film In a Henschel m xer were m xed 100 parts
‘by wei ght of propyl ene pol yner powder having a nelt index of 2.3g/10
mnutes, 1.0 part by weight of stearic acid ester of stearyl diethanol am ne
as an antistatic agent, 10 parts by weightg-as the solid content of the
crosslinked pol ynmer beads prepared in above (a), 0.1 part by weight of

cal ci um st ear at e Thena dialpiaritseby @ed ghar bfbpolgpebp QEnBHEellets
(2,6-d|-tert bu | -4- hydrox toluen and 0.05 part g i ght of |rganox
1010 (trade ( oP%ﬁ%. &8¢ ugEadey Eﬁsalcﬁugynufnptaapdang t he

m Xture was sged elhet i i err]l extruder to give a
mast er batch ofﬂgﬁgtgﬁgggﬁﬁﬁkgh ﬁo%ﬁg bggdgaégfngy %9§§rP§ §§eme|ght of
propyl ene pebprerdesuatébedamasger Bahthladeﬁhefaﬁtﬁsﬁéi@c”hgéhﬁsana Q parts

by wei ght of stearic agid ester_ of stearyl diethanolam ne 1 part
wei ght of cRBEFS ¥t¥§ﬁ5 & of. shgapboyp-desgribed magter batch of the

(17 ade name Sr antrarPaahptrtErThelld Hepd Bikba o (§' Fohi ot LERARE 1 e
in a Henschehdnther mirdurbewasxindl € aﬁﬁrﬂaQEUAQtsdréaﬁnpeéhﬁéfiégrésbfg a
65 merr] SXtrUdaex;dtgoo é/de z?aprrfdslt.ye rw:?fl'i Cchoc?l:l.ng rolls at 60°C to
solidify giving a sheet having a thickness of 0.8 mm. The
sheet was oriented, after preheating, 5 times in the
longitudinal direction at an orienting temperature of 145°C
utilizing the difference in peripheral speed of a
longitudinal direction orienting machine, subsequently
oriented 8 times in the crosswise direction at an orienting
temperature of 157°C with a tenter orienting machine, heat-
treated at 165°C to obtain an oriented film having a
thickness of 20 um, which was subjected to corona treatment
at one side.

The results of evaluation of the film properties are
shown. in Table 2. 1In Table 2, the amount of ABA shows part
by weight per 100 parts by weight of polypropylene.

Example 2
(a) Preparation of crosslinked polymer beads

Crosslinked polymer beads were obtained in the same
manner as in Example 1 (a) except that a mixture of 60% by
weight of 2-ethylhexyl methacrylate, 34% by weight of

styrene and 6.0% by weight of divinylbenzene was used



. antistatic agent. Then, 48 parts by wei ght of
po}ypropyleng pellets (trade nane: Sumtomp Nobl en, grade: FS2011D

manuf actured by Sumitormo Chemical Co., Ltd.), 48 parts by weight of the
above-descri bed naster batch of the antistatic agent and 4 parts by weight
of the above-described naster batch of the cross-Iinked pol yner beads were
mxed in a pellet blender and the mxture was nmelt extruded at a resin
tenperature of 260[err]C and cooled rapidly with cooling rolls at 60[err]C
to solidify giving a sheet having a thiggrwess of 0.8 nm The sheet was
oriented, after preheating, 5 tines in the Ilongitudinal direction at an
orienting temﬁe‘?-%m@lr@f c#hqmtmmqmmnmdnalmg E:tmpllé fler@yce imheoeri pheral
speed of a +on | t dJnaI direction orjenting nachl subsequent |y

oriented 8 t *?ﬂ!cﬁ?ﬁﬁﬁﬂ%%a%ﬂ &engiom and sieight avemegeat ure of
157[err] C w;sémdmtﬁaﬁaﬁ@mmw%ﬁ%&eg&fﬁ%ﬁ e%d EALYIRE Feals ' ©

obtain an oriented filmhaving a thickness o .
subj ect ed t Az rewn rigntTabite lat one si de. The results of eval uation

of the film rtjes are ow in Table 2. In Table 2, the anpunt of ABA
shows part tﬁ%&&g%ﬁé Gﬁ? t of polypropylene Exampl e 2

(a) Preparation gf dHéES?'HQ%@% B?'%Eﬁrcggggilnked polymer beads was

obtained in the same manner as in Example 1 (b) using the
crosslinked polymer beads obtained in (a) and an oriented
film was obtained in the same manner as in Example 1 (b).
The results of evaluation of properties of the obtained
oriented film are shown in Table 2.
'Example 3
(a) Preparation of crosslinked polymer beads

Crosslihked polymer beads were obtained in the same
manner as in Example 1l (a) except that a mixture of 5.0% by
weight of 2-ethylhexyl methacrylate, 72% by weight of
styrene, 19% by weight of methyl methacrylate and 4.0% by
weight of divinylbenzene was used instead of the monomer
mixture in Example (a). The composition, critical surface
tension and weight average particle diameter of the obtained
crosslinked polymer beads are shown in Table 1.
(b) Production of oriented film

A master batch of the crosslinked polymer beads was
obtained in the same manner as in Example 1 (b) using the
crosslinked polymer beads obtained in (a) and an oriented
film was obtained in the same manner as in Example 1 (b)

except that each 49 parts by weight of FS2011D and the



Craqssl i nked pol yner beads were obtained in the sane manner as in Exanple 1
(a) except that a mxture of 60% by wei ght of 2-ethyl hexyl nethacryl ate,
34% by wei ght of styrene and 6. 0% by wei ght of divinyl benzene was used
-19- instead of the nononer mxture in Exanple 1 (a). The conposition
critical surface tension and weight average particle dianmeter of the
obt ai ned crosslinked pol yner beads are shown in Table 1. (b) Production
of oriented film A master batch of the crosslinked pol yner beads was
obtained in the sane manner as in Exanpke2d—(b) using the crosslinked

pol ymer beads obtained in (a) and an oriented filmwas obtained in the sane
manner as i n2BkafpRbiG pasteqhbatewas wsedveltintrespedt PEOPRI paess Obyt he

obt ai ned ori f] shown in Table 2. Exanple 3 (a) Preparation of
crossl i nked %%%gﬁg@%gg@éebeag MASTRE I PHRNY: pFRSeretke: ok revalratien in
the sane mangerpd6péft fsref otHe (ht LxEEP! T S O 70 by wei ght
of 2-ethyl hexylprreit’hacryl ate, 72% by wel gh?fiﬁ%%%%%# %&%’g"‘gmﬁ t of

met hyl met haBallet2. and 4. 0% by wei ght of divi nyl benzene was used i nst ead

of the mononger niﬁéqée in Exanpl e (a). The conposition, critical surface
tensi on and Wil average particle diameter of the obtained crosslinked

pol yner beadfa preréperdtidh ®!&dsslinked polymer beads

Crosslinked polymer beads were obtained in the same
manner as in Example 1 (a) except that a mixture of 60% by
weight of.octadecyl methacrylate, 36% by weight of styrene
and 4.0% by weight of divinylbenzene was used instead of the
moncmer mixture in Example 1 (a). The composition, critical
surface tension and weight average particle diameter of the
obtained crosslinked polymer beads are shown in Table 1.
(b) Production of oriented film

A master batch of the crosslinked polymer beads was
obtained in the same manner as in Example 1 (b) using the
crosslinked polymer beads obtained in (a) and an oriented
film was obtained in the same manner as in Example 1 (b).
The results of evaluation of properties of the obtained
oriented film are shown in Table 2.
Example 5
(2) Preparation of crosslinked polymer beads

Crosslinked polymer beads were obtained in the same
manner as in Example 1 (a) except that a mixture of 7.0% by
wéight of 2-ethylhexyl acrylate, 53% by weight.of 2-
ethylhexyl methacrylate, 34% by weight of styrene and 6.0%

by weight of divinylbenzene was used instead of the monomer



[ ' [ [ | i nked
b). Production of oriented film A master batch of the cross :
go%yner beads was obtained in the same nmanner as in Exanple 1 (b) u5|ng.thg
crosslinked pol ynmer beads obtained in (a) and an oriented filmwas obtaine
i n-the sane manner as in Exanple 1 (b) except that each 49 parts by weight

-20- antistatic
11D and the _

ﬁ;srggobatch was used with respect to 2 parts by weight of the bead master
batch. The results of evaluation of properties of the obtained oriented
filmare shown in Table 2. Exanple 4 =2)—Preparation of crosslinked

pol ynmer beads, Crosslinked pol yner beads ver e obtained in the sane
manner as i MEXERPHEein Exgmplecfr) ¢ Hehe conpesitiad, E¥aticaki siivfofe

t ad I % wei ght of styrene and 4.0% by weight of
SV bt AP VELORY A, i o
The conposi téxwssIinkeéd abo By Wodd HW ﬂmﬁ'\é‘?&ghﬁa@l"eﬂf‘ge b

[ [ [ wn in Table 1.
t of the obtained crosslinked polyner are shown in Te
?L?ngrgguctiﬁh)dﬁrQ#WQ#iQRiQﬂlqnientedAﬁﬁﬂmter bat ch of the crosslinked

' ' in Exanple 1 (b) using the
pol ymer beads wa ined in . the same manner, as in _ _
crosslinked pol y?eﬁp%&%%ﬁ% P i‘? CFPssidnked nodymer teadsiaasobt ai ned

. _ .a uat.i on of '
Proper 165 of the Sbial ned. o enrel Pri Arack SRomR I trathe Bing sk o o
_ crosslinked polymer beads obtained in (a) and an oriented
film was obtained in the same manner as in Example 1 (b).
The results of evaluation of properties of the obtained
oriented film are shown in Table 2.
Comparative Example 1
(2) Preparation of crosslinked polymer beads _
Crosslinked polymer'beads were obtained in the same
manner as in Example 1 (a) except that a mixture of 96% by
weight of styrene and 4.0% by weight of divinylbenzene was
used instead of the monomer mixture in Example (a). The
composition, critical surface tension and weight average
| parti€le diameter of the obtained crosslinked polymer beads
are shown in Tabie 1.
(b) Production of an oriented film
A master batch of the crosslinked polymer beads was
obtained in the same manner as in Example 1 (b) using 5
parts by weight as the solid content of the crosslinked
polymer beads obtained in (2) and an oriented film was
obtained in the Same manner as in Example 1 (b) except that
each 47 parts by weight of polypropylene pellet (FS2011D)
and the antistatic master batch was used with respect to 6



(a) Preparation of crosslinked polynmer beads Crosslinked pol yner beads
wefe obtained in the same nanner as in Exanple 1 (a) except that a mxture
of 7.0% by weight of 2-ethylhexyl acrylate, 53% by weight of 2- ethyl hexyl
met-hacryl ate, 34% by wei ght of styrene and 6.0% by wei ght of divinyl benzene
was used instead of the nmononer o _

-21- mxture in Exanple (a). The conposition, critical surface tension
and wei ght average particle dianmeter of the obtained crosslinked polyner
beads -are .shown in Table 1. (b) ProductHiazn-of oriented film A
master batch of the crosslinked polynmer beads was obtained in the sane

manner as i rpaExEIBE vﬂei(gl')t el rthet Ibead measian ket dinl Y mie Gaads «ptse ned in
(a) and an oriented filmwas obtained in the sane manner as in Exanple 1

(b). The r &pluatgon\of PRIRGFIGES fpHdhe ebtsrinad: ctientest £idm aned

filmare shQuuy Conparative Exanple 1 (a) Preparation of _
crosslinked polwrel??ea&?e 2. Crosslinked pol yner beads were obtained in

the same manner @ ishiswae; binte Styang Mlond Wadl Wskdlasd Ty el gh

of . styrene and 4 @6b wei ght, of divinyl benzene was used instead of the
nnnongr mi x AR &WHW@EF&Flthém@GﬁﬁﬁsNmﬂGnco@ﬁt&t@&hnsumMace t ensi on

gggd‘é"eg?gt Sﬁ:ﬁs@?ﬁ.xﬁ# ggﬁmg'ra%%ta% k%222 3" %?1 Tk Sl | Ié%g.n%%l Yas
inferior while the critical surface tension was small and
LSI was good.
Comparative Example 2
(a) Preparation of crosslinked polymer beads

In to a glass-flask equipped with a stirrer was charged

900 parts by weight of ion-exchanged water containing 0.5
part by weight of dissolved sodium dodecyl benzene sulfate
and 100 parts by weight of a monomer mixture consisting of
90% by weight of methyl methacrylate and 10% by weight of
trimethylolpropane trimethacrylate énd 1 part by weight of
azobisisobutyronitrile were added. The mixture was stirred
at 8,000 rpm for 30 minutes with a T. XK. Homomixer .
(manufactured by Tokushu Kika Kogyo K.K.) to give a uniform
suspension. The suspension was heated to 75°C,
polymerization was carried out for 5 hours, thus obtained
polymerization mixture was cooied, filtered and dried to
give crosslinked polymer beads. The composition, critical
surface tension and weight average particle diameter of the
oﬁtained crosslinked polymer beads are shown in Table 1.

(b) Production of oriented film

A master batch of the crosslinked polymer beads was



(b), Production of an oriented film A master batch of the crosslinked
pol ymer beads was obtained in the same manner as in Exanple 1 (b) using 5
parts by weight as the solid content of the crosslinked pol yner beads
obtained in (a) and an oriented filmwas obtained in the same manner as in
Exanple 1 (b) except that each 47 parts by wei ght of pol ypropyl ene pell et
(FS2011D) and the antistatic naster batch was used with respect to 6

-22- parts by weight of the bead master batch. The results of eval uation of
properties of the obtained oriented filmage shown in Table 2. ~  In
this case, since styrene alone was used as the radically polynerizing

nononer uni tobbasheduinnghe heame asatnek eas pbh yERAmPEAdE, (b eeXedst Ois 1K@
f|In1obta|ned was inferior while the critical surface tension was small™ and

LSl was good. %ﬁﬁér}al’l‘%l@(%rﬁﬁ etbe Q@sﬂmﬁtpmr&mlmmym

bead f ed 900
p:?t: by vvel g ?%ﬁséﬁciﬁégé%{%mcon% 2? %’%’t‘gﬂ par eb%é

di ssol ved soas uimctl)ﬂanyle mnmn@méﬁﬁt@aﬁr&dwmmaqéﬁté)ww h@foﬁ
monomer m xture consisting of 90% by wei ght of nmethyl npethacrylate and 10%

by wei ght of PP}YREPRY1SR® RALIRL t(F Wel%}yaraéet%oaqtmatis/ masten of
batch was used with respect to 4 parts by weight of the

master batch of beads. The results of evaluation of
propeérties of the obtained oriented film are shown in Table
2.

In this case, since the radically polymerizing monomer
unit constituting the crosslinked polymer bead was methyl
methacrylate, the critical surface tension was large and LSI
was remarkably bad.

Comparative Example 3

(2a) Preparation of crosslinked polymer beads

' Crosslinked polymer beads were obtained in the same
manner as in Example 1 (a) except that a mixture of 24% by
weight of styrene, 72% by weight of methyl methacrylate and
4.0% by weight of divinylbenzene was used instead of the
monomer mixture in Example (a). The composition, critical
surface tension and weight average particle diameter of the
obtained crosslinked polymer beads are shown in Table 1.
(b) Production of an oriented film

A master batch of the crosslinked polymer beads was
oitained in the same manner as in Example 1 (b) except using
5 parts by weight of the crosslinked polymer beads obtained

in (a) and an oriented film was obtained in the same manner



azqbi si sobutyronitrile were added. The m xture was stirred at 8,000 rpm
for 30 mnutes with a T. K Honom xer (manufactured by Tokushu Ki ka Kogyo
K.K.) to give a uni form suspension. The suspension was heated to 75C,
polsynmeri zation was carried out for 5 hours, thus obtained pol ymerization

m xture was cooled, filtered and dried to give crosslinked pol ynmer beads.
The ‘conposition, critical surface tension and wei ght average particle

di aneter of the obtained crosslinked pol yner beads are shown in Table 1.

(b) Production of oriented film A magiger batch of the crosslinked

pol ymer beads was -23- obtained in
the same naaserdraExampbenlpl(®)l ekbppexthpt eaichg 4% parts By Waight & the
crosslinked pql yner heads obtained in &a% and an oriented filmwas obtained
inthe sanepﬁaﬁégpﬁi ene pelifts {FSRPldRicpnd: khe eatistatigr masterwei ght
of pol yprop || F 1 t Nt tic master bat was used
wth respec?k?gﬁ4ﬂggr?%e%yﬁ%&%g%%sggthgsngs%g?E%akghwgﬁgﬁgaE%.%gﬁe results
of eval uati masterpbateht b€sbetidshe whearesdlesi eft edafiuh®ianheoghown in
Tabl e 2. In this case, since the radically polynerizing nononmer unit
const it uti nBFPRETEAESPENkLE BBEgiRedberdentednBify amet Bhownl dneTabhe
critical supface tension was large and LSI was remarkably bad. Conparative
Exanpl e 3

In this case, since Unit (1) was not used as the
radically polymerizable monomer unit constituting the
crosslinked polymer beads, the critical surface tension was

large, LSI was remarkably bad, and further, the haze was

inferior.



(a) Preparation of crosslinked polymer beads Crossl i nked pol yner beads
wer e obtained in the sane manner as in Exanple 1 (a) except that a m xture
of 24% by wei ght of styrene, 72% by wei ght of nmethyl methacrylate and 4. 0%
by wei ght of divinyl benzene was used instead of the nononer m xture in
Example (a). The conposition, critical surface tension and wei ght average
particle dianmeter of the obtained crosslinked polynmer beads are shown in
Table 1. (b) Production of an oriented film A master batch of the
crosslinked pol yner beads was obtained in the sane manner as in Exanple 1
(b) except using 5 parts by weight of the crosslinked pol yner beads
obtained in (a) and an oriented filmwas obtained in the sane manner

-24- as in Exanple 1 (b) except that each 46 parts by wei ght of

pol ypropyl ene pellets (FS2011D) and thegantistatic nmaster batch was used
with respect to 8 parts by weight of the master batch of beads. The results
of evaluation of properties of the obtained oriented filmare shown in
Tabl e 2. In this case, since Unit (1) was not used as the radically
pol ynmeri zabl e nononer unit constituting the crosslinked pol yner beads, ‘the
critical surf®®de tension was large, LSl was remarkably bad, and further

t he haze wees=rFrFerFon
Antiblocking agent (ABA)
Composition of crosslinked polymer bead Critical | Weight
' surface average
Radically Radically | Crosslinking | tension | particle
polymerizable | polymeriz- | monomer unit (dyne/" diameter
monomer unit able (3) cm) (um)
(1) monomer
unit (2)
Kind of | (wt%) Kind | (wt%) | Kind of (Wt%)
monom of monomer
er mono
mer
Example1 | 2EHA 60.0 St 300 | DVB 10.0 329 1.6
‘1 . #4 ‘6
Example2 | 2EHM 60.0 St 340 | DVB 6.0 30.5 1.3
A*2
Example3 | 2EHA 5.0 st/ 72.0/ | DVB 4.0 39.1 1.2
MMA 19.0
*5
Example4 | ODMA 60.0 St 360 | DVB 4.0 26.2 0.9
*3
Exa.m;ile.‘_) 2EHA/ 7.0/ St 340 | DVB 6.0 -31.2 12
2EHM 53.0
A
Com- - - St 9.0 | DVB 4.0 . 36.7 1.2
parative
Example 1
Com- - - MMA 90.0 | TMPTMA 10.0 46.4 23
parative *7
Example 2
Cormn- - - st/ 24.0/ | DVB 4.0 46.0 1.9
parative MMA | 720 '
Example 3




- 25- Table 1 _ Anti bl ocking agent (ABA)
Conposition of crosslinked pol yner bead Critical Weight

surface aver age Radi cal | y Radi cal | y Crossl i nki ng
t ensi on particle pol ymeri zabl e pol ymeri z- nononer unit
(dyne/ di anet er nonomer unit abl e (3)

cm ([err]m (D) ‘nmononer

uni t (2) Kind of (wm% Ki nd (Wt% Kind of (Wt %
nmonom of nmononmer -—26-— er : nono

Description of abbreviation for monomer units

*1. 2EHA : 2-ethylhexyl acrylate

*2. 2EHMA : 2-ethylhexyl methacrylate
*3. ODMA ¢ Octadecyl methacrylate
*4, St ¢ Styrene
*5. MMA ¢ Methyl methacrylate
*6. DVB : Divinylbenzene
*7. TMPTMA : Trimethylolpropane trimethacrylate
Table 2
Oriented  film
Amount of ABA | Haze | LSI | Slipperiness | Antiblocking
(parts by weight) | (%) | (%) property
Hs | Hk | (kg/20cm?)
Example 1 0.4 3.1 1.3 | 025 | 0.19 0.45
Example2 | 04 3.0 | 20 | 023 |018]| o041
Example 3 0.2 24 | 1.1 | 036 | 0.26 0.54
" Example 4 0.4 1.9 1.6 | 0.29 | 0.27 0.86 -
Example 5 0.4 3.8 1.9 | 0.25 | 0.16 0.29
Comparative 03 4.6 1.8 0.16 | 0.18 0.29 n
Exampel 1 -
Comparative 0.2 44 170 | 040 030 | 0.85 "
Example 2
Comparative 04 59 74 1 023 | 0.2 0.28
Example 3 I N 0

t

As mentioned above, the polyolefin resin composition
according to the present invention gives an oriented film

which is excellent in transparency, slipperiness and



Exanple 1 2EHA 60. 0 St 30.0 DvB 10.0 32.9

1.6 *1 *4 *6 Exanple 2 2EHM 60. 0
St 34.0 DvB 6.0 30.5 1.3 A *2
Exampl e 3 2EHA 5.0 St/ 72.0/ DvB 4.0 39.1
1.2 MVA 19.0 Exanple 4 CDIVA 60.0
St 36.0 DvB 4.0 26. 2 0.9 *3
Exampl e 5 2EHA/ 7.0/ St 34.0 DvB 6.0 31.2
1.2 2EHM 53.0 Com —27— St 96.0 DVB
4.0 36.7 1.2 parative - - Exanple 1 Com

MVA  90.0 ahib¥Bckingl@rdperty46. 4 2.3 parative - -
*7 Exanple 2 Com St/ 24.0/ DvB 4.0

46.0 - 1.9 fhegoniented film provided by thBApreséndtlinvenpliendcan

be used in wide application including food packing, fiber
packing and the like making good use of its excellent

transparency.



-26- Description of abbreviation for nonomer units *1. 2EHA

2- et hyl hexyl acryl ate *2. 2EHVA @ 2-et hyl hexyl nethacryl ate *3.
ODMA  : Cctadecyl nethacryl ate *4, St . Styrene *5. MVA

Met hyl net hacryl ate *6. DVB . [@%inyl benzene *7. TMPTMA
Trimet hyl ol propane trinethacrylate Table 2

Oiented film Amount of ABA Haze LSI Slipperiness

Ant i bl ocki ng (parts by weight) (%9 (9 property

[err]s [err]k (kg/20cn[err]) Exanple 1 0.4 3.1 1.3 0.25
0.19 0.45 Exanpl e 2 .4 3.1 2.0 0.23 0.18 0.41

Exampl e 3 0.2 2.4 1.1 0.36 0.26 0.54 Exanpl e 4 0.4
1.9 1.6 0.29 0.27 0. 86. Exampl e 5 0.4 3.8 1.9 0.25
0.16 0.29 Conpar ati ve 0.3 4.6 1.8 0.16 0.18 0.29

Exampel 1 Conpar ati ve 0.2 4.4 17.0 0.40 0.30 0.85 Exanpl e
2 Conpar ative 0.4 5.9 7.4 0. 23 0 2 0 ?R FYAWhle Q

0 As mentioned above, the polyolefin res

the present invention gives an oriented f|In1 mhlch |s
transparency, slipperiness and

What is claimed is:

‘l. A polyolefin resin composition comprising:

(a) 100 parts by weight of a polyolefin resin; and

(b) 0.05 to 1 part by weight of beads of a crosslinked
polymer comprising (1) 5 to 99% by weight of a radicélly

polymerizable monomer unit represented by the general
formula (a):

R;

|

CHy= (Il

ﬁ: 0—R2

(A)

Wherein R: is hydrogen or a hydrocarbon group havzng l to 5
carbon atoms and R; is a hydrocarbon group havzng 5 to 30
carbon atoms, (2) 0 to 94% by weight of a radically
polymerizable monomer unit other than the monomer unit of
t@e general formula (A), and (3) 1 to 20% by weight of a
crosslinkable monomer unit, said crosslinked polymer beads
having a critical surface tension of 40 dyne/cm or less.

2._A polyolefin resin composition according to Claim 1,



-27- anti bl ocking property. The oriented filmprovided by the present
I nvention can be used in w de application including food packing, fiber
packing and the |ike nmaking good use of its excellent transparency. o
28. VWhat is clainmed is: 29 1. A polyolefin resin conposition

conpri si ng: (a) 100 parts by weight of a pol) Iuﬂ' ' Hg _
(b;rpo. 05 '?o 1 part by weight of beads of a crossl “I "ml’lﬂ,mluﬂ* rising
(1) 5 to 99% by weight of a radically * c .L

wherein the polyolefin resin is a polypropylene resin.

3. A polyolefin resin composition according to Claim 1,
wherein the weight average diameter of the crosslinked
polymer beads is 0.5 to Sum.

4. A polyolefin resin composition according to Claim 1,
wherein the crosslinked polymer comprises (1) 5 to 80% by
weight of the radically polymerizable monomer unit
represented by the general formula (A), (2) 0 to 85% by
weight of the radically polymerizable monomer unit other
than the monomer unit of the general formula (A), and (3) 2
to 15% by weight of the crosslinkable monomer unit.

5. A polyolefin resin composition according to Claim 1,
wherein the crosslinked polymer comprises (1) 5 to 60% by
weight of the radically polymerizable monomer unit
represented by the general formula (4), (2) 0 to 75% by
weight of the radically polymerizable monomer unit other
than the monomer unit of the general formula (A), and (3) 2
to 10% by weight of the crosslinkable monomer unit.

6. A'polyolefin resin composition according to Claim 1,
wherein the crosslinked polymer beads have a critical
surface tension of 20 to 38 dyne/cm. h

7. A polyolefin resin composition according to Claim 1,
wherein the crosslinked polymer beads have a critical
surface tension of 25 to 35 dyne/cm.

8. An oriented polyolefin resin film obﬁained by
o;ienting a sheet of a polyolefin resin composition as

claimed in Claim 1 at least in a uniaxial direction.



ol yneri zabl e nononer unit represented by the general_fornula (A: [err]
3he¥ein Rlerr] is hydrogen or a hydrocarbon group having 1 to 5 carbon

[ 2) 0
at ons and err] is a hydrocarbon group having ; (
to. 94% by 5iight of a radically polynmer8@abl e nononmer unit other than the

, \ th
mononer unit of the general formula (A), and (3) iul Hﬂumﬂﬂﬂ o
' ; ' sai d crosslinked poly *||c unru n;

crosslinkabl e nonomer unit, . .
critical surface tension of 40 dyne/cm or | ess. 2. ALpdTyglefln rggln
conposition according to Claim1, _ _
mthein the polyolefin resin is a polypropyl ene resin. 3. A polyolefin
resin conpositiof.adnoodiegted poayoléfinheesin EhﬁmMﬁb&B&d&h@r%Qec@a ter
of the crossglinked pol beads is 0.5 to 5[err]m : ponoIe

resin conposi 'tlgﬁ %ggn§°i8°éﬁgﬁﬁ153513 is a polypropylene resin.

10. An oriented polyolefln resin film according to Claim
8, wherein the weight average diameter of the crosslinked
polymer beads is 0.5 to Sum. |

11. An oriented polyoclefin resin film according to Claim
8, wherein the crosslinked polymer comprises (1) 5 to 80% by
weight of the radically polymerizable monomer unit
represented by the general formula (A), (2) 0 to 85% by
weight of the radically polyme;izable monomer unit other

- than the monomer unit of the general formula (A), and (3) 2

to 15% by weight of the crosslinkable monomer unit.

12. An oriented polyolefin resin film according to Claim
8, wherein the crosslinked polymer comprises (1) 5 to 60% by
weight of the radically.polymerizable monomer unit
represented by the general formula (&), (2) 0 to 75% by
weight of the radically polymerizable monomer unit other.
than the monomer unit of the general formula (A), and (3) 2
to 10% by weight of the crosslinkable monomer unit.

" 13. An oriented polyclefin resin film according to Claim
8, wherein the polymer beads have a critical surface tension
of 20 to 38 dyne/cnm.

14. An oriented polyolefin resin film according to Claim
8, wherein the polymer beads have a critical surface tension
of 25 to 35 dyne/cm.



wherein the crosslinked polynmer conprises (1) 5 to 80% by wei ght of the
radi cal ly pol ynerizabl e nononmer unit represented by the general formula
(A, (2) 0to 85%by weight of the radically polynerizable nmononmer unit
other than the nononmer unit of the geneB&l formula (A), and (3) 2 to 15% by
wei ght of the crosslinkable nononmer unit. 5. A polyolefin resin
conposition according to Claim1l, wherein the crosslinked pol yner conprises
(1) 5 to 60% by weight of the radically polynerizabl e nmononer unit
represented by the general formula (A, (2) 0 to 75% by wei ght of the

radi cal ly pol ynerizabl e nmononmer unit other than the nononer unit of the

general fornula (A), and (3ABSTRACTOSFbyapedmtloqiret he crosslinkabl e
nononer unit. 6. A polyolefin resin conmposition according to Caiml

wher ei n t helXPIE SOF nERE IBN®Eropeads have a critical surface tension of 20
to 38 dyne/c&gj 7. A polyolefin resin conposition according to C aim
1, wherein t W%%?#%k%ﬁé%@ﬂtﬁommm ORIENTED aFISMr £8BREFRHSI On Of
25 to 35 dyng&cg%l 1 f8. An oriented polyolefin resin filmobtained by
orienting a sheBr 3P -5 pBI $8FLRi FORRRFAtéonpeomproaing ¢RI 100 parEsai m 1

at | east ibyawehgh¥i 8 di p6LybHPEs; ' ' .30
9. An oriented gol olefinﬁregin 3 n¥%§%%r8?ﬁg‘?b BraPntogl RAZtePH the
¢

polyolff:ﬁw?%%h : heﬁésypfogyteosslfnked polymég.cgﬁpggggﬂgeqlgogyggefin
restn i r9§¥Q9§d&QQgﬁQ g%aéq}adically polymerizable monomer unit

represented by the general formula (A):

Ry

I
CHa2=C_C
l A)
%'_{)f‘RQ
0]

wherein R: is hydrogen or a hydrocarbon group having 1 to 5
carbon atoms and R; is a hydrocarbon group having 5 to 30
carbon atoms, (2) 0 to 94% by weight of a radically -
polymerizable monomer unit other than the monomer unit of

the general formula (&), and (3) 1 to 20% by weight of a

crosslinkable monomer unit, said crosslinked polymer beads

having a critical surface tension of 40 dyne/cm or less.



0.5 to 5[err]m 11. An oriented polyolefin resin 4 ng to
Claim 8, wherein the crosslinked polymer conprises (1) 5to y wei ght
of the radically polymerizable monomer unit Suljstitite sheet o114 Deteptheri2000
formula (A), (2) 0 to 85%by weight of the radically polynerizable nononer
unit other than the nononer unit of the general fornula (A and 3_ 2 to
15% by wei ght -of the crosslinkabl e nononer unit. .

polyolefin resin filmaccording to Caima8, wherei
conprises (1) 5 to 60% by wei ght of the‘vhnlcally pf yneri zabl e mnder
unit represented by -the general formula (A), (2) Oftp 190EC 2084 gtft Yof the
radi cally pol ynmeri zabl e nononer Q$% ot her than thg fononer unit gf §the

é, wherein the wei ght average di aneter of the crossllnked §8é§e beads"is.
o

general formula (A), and (3) 2 to T8% by wei ght of]tM
monomer~ unit. 13. An oriented|pol yolefin resi
8, wherein the polyner beadscppvwe-@ critical surfaC*ﬁtenS|on of 20 to 38
dyne/ cm 14. An orlented'polyoqefln resin f|In1accor6Pﬂg to Claim8,
wherein the pol ynmer beads have a cc-j_l_Léa_Rﬂrface tension of 25 to 35
dyne/cm I

wherein R: is hydrogen or a hydrocarbon group having 1 to 5§
ca:bén atoms and R:; is a hydrocarbon group having 5 to 30
carbon atoms, (2) 0 to 94% by weight of a radically

" polymerizable monomer unit other than the monomer uﬁit of
the general formula (A), and (3) 1 to 20% by weight of a
crosslinking monomer unit, said crosslinked polymer beads
having a critical surface tension of 40 dyne/cm or less, the
percentages being measured relative to the total welght of
compoments (1), (2) and (3).

Further, the present invention provides an oriented

polyolefin resin f£ilm obtained by orienting a sheet of said

composition at least in & uniaxial direction.

DETAILED DESCRIPTION OF THE INVENTION
Tie present invention is described in detaii below.

- The polyolefin resin used in the present inventién
includes a‘crystalline homopolymer of, for example,
pgopylene, ethylene, butene-l1, hexene-1, 4—methy1pentene—i
and the like, a crystalline copolymer of two or more kinds
of these olefins or mixture of two or more kinds of these

polymers, among which a crystalline polypropylene resin is



