; LMNCe3eBDpH6TBy30 March 2004 POLYOLEFI N RESI N COVPCSI TI ON AND FI LM

COWRI SI NG THE SAME Field of the Invention 5 The present invention rel ates
to a polyolefin resin conposition and a filmconprising the same , which
filmis superior in transparency, a see through property gao@ftrbn BdREKi ng
property, sliding property, anti-scratching property, fabrication and

vi sual appearance (flickering of filnms), and which filmis 10 well -bal anced

|0 Lhese proRevtiesn RASKA! CHABORTTION WP HILM) OMIRILARS Chudt O Agﬁer Hals
used for producing a filmfor wapping use, it 1s required tha % film
formation property 15 is good, and (2) a filmformng nmachine is hardly
stained. Further, with respect to the film it is required that (1) an
article wapped is clearly visible (nanmely) the filmis superior inits
transparency) , ( 2) its appearance is superior) ( 3 ) when a bag is forned
fromthe fil the filmis easily handled 20 (nanely, the filmis superior
inits faﬂﬂ%ia@i%)tl}e(Iﬂv?nM@h an article is packed in the bag
(particularly when it is automatically packed ) , a nmouth of the bag is
easy tB& open ( rEmel preshetf ilnvenstisuperedatesn ities anpbllybaelfiing peiperty
and in its sliding property), and (5) when the filmor the bag in which 25
an articl ecanpgeatkech andta BhEpaonedisdny S0 8amb, wh iR €1 Ym 153U idy 2004
produced by friction between the filnms or the bags (nanely, the filmis
superior iiht{8n8phtef6y el EhPHRFR birbpertyl y@h@il-mb%ﬁh.ﬂ?; p%lgﬂbf’b?

et hyl ene-a-ol efin copol yners, which are suitably used as matérials for
produci ng A ifdd1a foF. s U sused..i i ' j 4t

addi tive sﬁlejlclhdlargg a%%%%%?%ﬂ?ﬁgégggg%ﬁéﬁ gri)ggﬁeggnt%% tt:}trﬁ'er}'ra\g"‘blycnlob a(.ii ni ng
a filmsupard i i - { d i i ro tjes. . Faqr. .exanpl e,
JP-A 7- 25%?'7%3‘»%{ d]i s@%%%%égé%orggﬁék?%ig si‘%l cfg'r%'pq'gss):o't i%ﬁé C%ﬁ%?FS%&d’m( f‘)s a

pol yokefin [L&sSi 0 .anti - bl ocki agent of a substantially sphere
form gvi r%elg'n %vlea(rrg%eeégarﬂtﬁ%‘?see ﬁ%%?ﬁfgﬁ?'from 1to 10 .um and.( 3 ) an
addi ti onal anti-bl ocking agent, (a) which additional anti-blocking agent is
obt ai ned by pul verizing and calcining a natural mneral, (b) which has an
average particle dianeter of_froml to 5 a m and 15 (c) which conprises
from 10 t G3FFITXEGhtths I} having a particle diameter of not

|l ess than 1.5 tinmes said average
With respect to materials used for producing a film for

wrapping use, it is required that (1) film formation property

15 is good, and (2) a film-forming machine is hardly stained.
Further, with respect to the £ilm, it is required that
(1) an article wrapped is clearly visible {namely, the film is
superior in its transparency). (2) its appearance is superior,
(3) when a bag is formed from the film, the film is easily handled
20 (namely, the £ilm is superior in its fabrication). (4) when an
article is packed in the bag (particularly when it is
automatically packed)}, amouth of the bagiseasy toopen (namely,
the £film is superior in its anti-blocking property and in its

sliding property), and (5) when the £film or the bag in which

25 an article is packed is transported, any scratch is hardly




particle diameter. Further) JP-A 8-92428 discloses a polyolefin resin
conposition conprising (1) 100 parts by weight of a polyolefin 20 resin,
and (2) 0.01 to 2.0 parts by weight of an anti-bl ocking agent) which

anti-bl ocking agent has a particle dianeter distribution 3Rq4RE 26604 | ess
t han two maxi num val ues, anong whi ch maxi num val ues a difference between a
maxi mum particle diameter and a m ninum particle dianmeter is not |ess than

300 25, & MpRodudla By eR:2UIon BURYELy thd i THEUPIIA BAJS PaLARIY the

conposition disclos In JP-A 7- as a pro a see

property angd. fligckeri fl r rkabl e .because sagid resin

conposi ti oﬁiadé faé(b% ﬁ%r’g{% i 'li'{j)ln%ggl %ﬁEiggﬁga%FgﬂrSP Pé??etr&éf 1. 0% by

wei ght, 5 which hulky anti-bl ocki ng agent has_a particle dianmeter of not

| ess than 22 a miNELIRF A& S5ans SPER @sapEhELenrsY 1 plefbn.copsymersi| m
conprising the resin conposition disclosed in JP-A 8-92428 simlarly has a
probl em t hathiFis & & gudghior gsedt gsanaterieksrfay produchegaacf htm for
satisfactory because said resin 10 conposition has a bul ky anti - bl ocki ng
agent of notrappdng Mae.1a08 byedeincombimadiidruviihaahi addbtkiragsagenis has
a particle dianeter of not less than 22 ,u min a volune particle dianeter
di stributi eam adbi Subvakyngfagdret hndenlibhiAaneh)| Qodr&by bibe Amas_NE £11m
invention is to provide a film which filmis superior in transparency, see

through pr epglelr cantin bt kimg JBOREELNG Shd dsDaPREPEEbYerdRbis-SCrat ching
property and fabrication,whichfilmhardly has visually dazzling 20 sense

(namely) superi ofoifeRRABAEANGE)A AIBE TS fdd1BdSs %bbz%z.%’ﬁgg r[gféihhese

properties. Another object of the present invention is to provi

o o SHEBRSAERO hpR st ) O, PRRANS BRSSP T P 85
Mar ch ﬁ?04aﬁ%i-blocking agent of a substantially sphere form having an
average particle diameterof fromlto 10 4m, and (3) anadditional
anti-blocking agent, {a) which additional anti-blocking agent
is obtained by pulverizing and calcining a natural mineral, (b)
which has an average particle diameter of from 1 to 5 4m, and
15 (c) which comprises from 10 to 40% by weight of particles having
a particle diameter of not less than 1.5 times sald average

particle diameter.

Further, JP-A 8-92428 discloses a polyoclefin resin
composition comprising (1) 100 parts by weight of a polyolefin
20 resin, and (2) 0.01 to 2.0 parts by weight of an anti-blocking
agent, which anti-blocking agent has a particle diameter
distribution showing not less than two maximum values, among

which maximum values a difference between a maximum particle

diameter and a minimum particle diameter is not less than 3.0

25 s




(i) a polyolefin resin, and (ii) an anti-blocking agent in an anount of
from500 to 15,000 ppm by wei ght based on the wei ght of the polyolefin
resin, which anti-bl ocking agent 5 conprises kaolinite and has: (a) a
volume average particle dianmeter of from1l to SEun, (b) paygish ving a
particle dianmeter of not less than 1.5 tines the above-de?{negc %PE%E 10
average particle dianeter in an anount of from 30 to 400 by weight, and (c)

particl es having LclLe.di . i n_in_an.amunt of |ess
Phan 1. 05 by el RPTeRE praitaenes S1 58 s dth aE P2t f it o red
based on the t ql Lgh f_the_anti-bl ockjng agent being regarded as_1000
by meight.qfhggﬁ egggég?zegh??éhpﬁPbEeﬂfBQ?%égs§%fFPﬁPHSﬁpP?%P%ﬁtYheand
above-defined pol yolefin resin conmposition. 20 Detail ed Description of the
I nvention fife g of Fhlieane repapkahle Recgusssid reshnicompastitsion
thernoplastic resin conprising at | east one kind of a Cz to C o olefin

pol yner i zat@@sna i kky aatd -bdoskiin 0agpntyafenotat ées thar 1.08 et gt er
referred to sinply as "olefin unit"), in an amount of from50 to 100 by

wei ght § a whiigit buflkyhenpblybbekingrasemt itmsaspgpedcie deaidParhys weitght ) .
Exanpl es of the polyolefin resin are ethylene 30 March 2004 honopol yners;
ct -ol efinlbgappakynmensu ®tiy! £ngs1 e -ﬁ%@ﬂ&é?&?&ﬁi&%{eé? AR5 PRY hERG o2

-ol efin copol yners; ethyl ene-propyl ene- -ol efin copolyners; copoﬁyners of

ethyl ene and pol x1eBSas W 21 R & SHPPONIS '+ NG SARPCEBABLS 14 o5 84 B¥heRe)

a-oliefins and pol y-unsaturated conmpounds. Exanples of the above-nentioned a
-ol efin argnppQRys 418y DY 2 - <L e hexene- 1,
octene-1 ang decene-l.p%%gﬁﬁgég% pré?g?féglépgﬁ%g%%f%ﬁﬁgg?éﬁ%ﬁggfﬁr%y
hexene- 1 t - 1, preferre re-butene-1 and 10 hexene- 1.
Exanpl es ﬁ?%ﬁ%ﬂhﬁig’% urggi'lgﬁ %rgerrggﬁnd%@ﬁ?gaﬁ;r-?FHﬁ%%?fi%?@,al&(re“n

nor borpadi ene, dicycl opent adi e 1, 5- hexadj ene, | , 7- oct adi ene

1,9-dé adi%%@?°§#ﬁ¥?ﬂo$%5rﬂe %?ﬁziﬂ§%%yEiBﬁ%iBﬂeaﬁﬁHtePﬁyFPHe%@ﬁﬁrBBPﬁene.
o these,nfr@% rred 15 are divinyl benzene, norbornadi ene and o

di cycl opert & wegghityeWhirhy PRARY Rihobth J0PFsng 1aRe b HAS fepat bhele
-olefin honnpolgners contains, for exanple, propylene honopol yners,

but ene- 1 HbhpRt§FEs natd lgssethan- péntiendnl ahvobpobyparsiclk dimseler
preferred are ethyl ene honopol ynmers and 20 propyl ene honopol yners. Exanpl es
of the abdlestmbruioherl. et hyl ene- I x -olefin copolyners are

et hyl ene- propyl ene copol yners, ethyl ene-butene-1 copol yners,

et hyl ene- 4- met hyl pent ene-1 copol yners, ethyl ene-hexene-1 copol yners,

et hyl ene-octene-1 25 copol yners and et hyl ene-decene-1 copol ynmers. O these,
5 15 Summary of the Invention

) An object of the present invention is to provide a film,
which film is superior in transparency, see through property ,
anti-blocking property., sliding property, anti-scratching
propertyandfabrication, whichfilmhardlyhasvisuallydazzling

20 sense (namely, superior in appearance), and which film is
well-balanced in these properties.

Another object of the present invention is to provide

a polyolefinresin composition suitable for producing said film.

The present invention provides a polyolefin resin

25 composition comprising:




30 March 2004 preferred are ethyl ene-butane-1 copol yners,
et hyl ene- 4- met hyl pent ene-1 copol yners, ethyl ene-hexane-1
copol yners, et hyl ene- oct ane- | copol yner sandet hyl ene- but ane-1 copol yners. 5
Exanpl es of the above-nentioned propylene- a -olefin COpOI:sMWEJréh g@%
propyl ene- 4- net hyl pentene-1 copol yners and propyl ene-but ane-1" co yners
O these, preferred is a propyl ene-butane-1 copolymer. Exanples of the
above- nenti oned et hyl ene- propyl ene-a 104-ol efi n copol ymers are
et hyl ene- propyl ene- but ane-1 copol yners and et hyl ene- propyl ene- hexane- 1
copol ymers. OF these, preferred is an ethyl ene-propyl ene-butane-1
copol yner. Exafp) esaopolpeleodinf raspal yangsat urated above-nentioned
et hyl ene- a conppund copol yners_are 15 et hyl ene- propyl ene-di vi nyl benzene
copol yner s, etﬂ}y)ﬂen‘%@p? E&r@%@cﬁépﬁoﬁﬁéﬂﬂileﬁ@ @ép@lwt htsészﬁdgro?efog tios "
et hyl ene- propyl ene-g c opent ene. o] : s _ _
et hgl ene- Broggl ene-g?'\/?%}/l %g%zg%é 2’%6 ﬁgnel?éggé% Bgaf%l?‘? e&reﬁglrn_&ol%‘gf! %h!ee5| R
is the ethyl ene-a-abelynleficopotysen, A whbhtient ghtarbaoekehiyn U@h%nhnft e
copol yqrer IS preferab{!% from0.5 to, 30% by weight, and nore preferably from
1.0 to 20g by wei ght§™DasEe off4benbye vdhghkasf the sum of an ethylene unit
content and an a-ol gfjn ynVBl@ﬁ@t%@%Taﬁé“§5%§ﬂb£%)d?%m%@%gcgﬁfl?g&% s/m
preferably from880 to 970 kg/ nB, nore 25 preferably from89 0 g ,
and much nore preferabl ytdrgm6 30 March 2004 910 to 930 kg/nB. A nelt
flowrate (MFR) of er copolyner is preferably from0.1 to 50 ¢g/10 mn., 5
nore preferably frofR'o. P35 ooleF ll@slﬁﬁlﬁg, Qan@armcég%)m(r)ffél@metﬁgagﬁ/fgtr:oimsos
to 5.0 g/10 mn. A cold n e o _ .
oreferably that ($ by weight) Safi ofy) n%l%#e Pk, SRNG féo%r%ﬂ%cp(fig.u’éﬁs S
1.5 X010-" X (d/lOOO)-lZEﬁéﬂﬂ@%fSﬁ?ﬂlibKdJfﬁ&n@h%rpo&ﬁogsﬁgzaﬁﬁﬁ?aopg¥he
conprise a polynerization unif. other_ than e polynerizati .
m)rrlrgmars meﬁti )(;ned above{]r.O“Exatﬁqu%sJ%g‘T CtFERibol yaRdi zation unit are ;
pol ymeri zation uni t@g)of gamsatdiresd ed ﬁgwgéyl i ¢y aci gﬁﬁ‘i%rl]eas a&;fg&%ﬁeggl ,
met hacrylic acid and malefic acid; polynerization tUnits of" este _
sai d unsaturated carboxylxHceeatirds; 200 yier 42 abh@0n¥nblrs 1QfsAC b @nhygls i des
such as nmal efic anhydride; and polymerization units of vinyl esters such as
vinyl acetate. Exanpl es 3t "SH&hal yol efin resin conprising such a
pol ymsri zation uni bran8 RUNYERAE- aCLY! IR HEPRAUY™ Sy yeigne is
et hyl ene-net hacrylic acid

based on the total weight of the anti-blocking

agent being regarded as 100% by weight.
The present invention also provides a film comprising
the above-defined polyolefin resin composition.

20

Detailed Description of the Invention

The "polyolefin resin" used in the present invention

means a thermoplastic resin comprising at least one kind of

a Cz to Cyy olefin polymerization unit (said T'"olefin

25 polymerization unit" is hereinafter referred to simply as
"olefin unit"), in an amount of from 50 to 100% by weight (a

weight of the polyolefin resin is assigned to be 100% by
weight).

Examples of the polvnlefin resin are ethylene




20 copol yners, ethylene-mal efic acid copolyners, ethylene-vinyl acetate
copol ymers, propyl ene-acrylic acid copolymers) propyl ene-nethacrylic acid
copol ynmers, propyl ene-mal efic acid copol yners and propyl ene-vinyl acetate
copol ymers. A process for producing the polyolefin resin sgmapdh 2dgs ted, 25
and may be a production process known in the art. Exanples of 7 30 March
2004 g the production process -wxe an anionic polynerization process and
a coordina%ion pq%%perization process, both of which use a polynerization
cat al yst sUBHORE-AMETEG a NaPeg &t aYUPPOLYREXS)| 0B ERELEREAl (ot odef im
vanadi um catal yst; and a radi ca~ 5 pol ynerization process using a
pol yneri zaFPBAITELEFYst sudFoRY LNt oxi d€& conpArREiIm pol yeepodamens :
manner is not also limted, and may be a known manner such as a bul k
pol yneri zatthuleapehpdopyleoledt i @n -pdlefiter | zaficiymetshod, capellymeys of
pol ynmeri zati on nmet hod, a high pressure polynerization 10 method and a gas
phase pol yerehyzeneoandetfuwldy - sd hesetedr ebmpoeddar e andutdppdimaesi a&t i on
nmet hod, a solution polynerization nmethod, a high pressure polynerization
met hod 5ande ghPasnehase Q! sy | Zod | 1&&&951;&3%_@%%%%@&9 agent nade
of a natural mneral IS conprising kaolinite (hereinafter referred to as
natural ant! - bl @k 4 thb: a¥bl Embit ¥3Rd 8- N fYPacal pLoXeREhEn. can
be obtai ned by a process conprising steps o ?I pul'veri zing a araf
m neral a idi)_cal gini t he gbtai pul verized Qg!!?_.lf sary,
t he, pr ocegg'n(r%l;/éz ’ a%%llll}{t:l@gﬁaklﬂl'ygc@%ﬁﬁg’eastp\églgeé}% 'cﬁgsm %/i%\g %ﬁgggg ?
col I ecting, the Lcles. Kgolinit ' hexagonal .pl ate form or.an
asynmetri %%&;x%‘g%%é% %I‘ap g 1i glrensir%l 'se%irje:#lée’??ee .aiepglr\?gryilﬁl}% e Th: t he
above- msnta}i oned giJI veéi zZi A 0 March 2004 stgg is_not limted. For
exanpl e, aSEtHod B3Fhg°s EBFV ri 2% P REeEeEReds arh AUtsRe 1l andube
nillniﬁd a hammer_ m |l is given. The pulverization may be carried out in a
dry ne®XeNeWet manner. 5 Acal ci ni ngtenperature inthe
above- nenti onedbaki ng step is from 200 to 800C. From a vi ewpoi nt of
prohibiting a f@%ﬁ"ﬁé%en@ﬁencﬁfb%t PR Yrugsadur@led f ocamaprendsnd are
bl ackeni ng phenonenon of filmend surfaces, it is preferably from500 to
800 ~. | ndiNigysthanzenshst it ut i verhareadieneai ned | dioyysitcaien tedliodng he
pul veri zed product can be renoved. A volune average particle dianeter of
t he nat ur al, Sabeixadicgia nY, ageataiddeheon 19 {deGadiene avd nylefcrtaldnea,om 2
to SI.Gn Wen the volune average particle dianmeter is less than |L~.m
anti - bl ockilng lpyeetiexeafe she dtiHylidernacarvancensi OF thesd) pifegitled
invention may be inferior. Wereas, when it exceeds 5 Itm transparency of
the fig m gey @eviidkAbedizend) Mervotid@i 9aé t Asdeddegarbpendiadilicindut i on of
the natural anti-blocking agent, a content (bl) of particles having a
particle di amet 0 ' th b S j'gﬁgq ol .une
average particl gégiggﬁgt tgrﬂrﬁil%fr%%%g%%o?%i%g§ﬁ A %Vcﬁ,‘,d&d}, pre %?% b

y wei ght,” an ly from
33 10 40~_8Y ¥ hINtho MR yrllr £ONEEALAliRs, for example, propylene
homopolymers, butene-l homopolymers and 4-methyl-pentene-1
homopolymers. Of these, preferred are ethylene homopolymers and
20 propylene homopolymers.
Examples of the above-mentioned ethylene- & -olefin
copolymers are ethylene-propylene copolymers,

ethylene-butene-1 copolymers, ethylene-4-methylpentene-1

copolymers, ethylene-hexene-1 copolymers, ethylene-octene-1

25 copolymers and ethylene-decene-1 copolymers. Of these,




| ess than 30~ by weight, fabrication of the filmmy be inferior, and when
It exceeds 40~ by weight, transparency of the filmmay be inferior. 25 In
the volune particle dianmeter distribution of the natural 9 30 March 2004
anti-bl ocking agent, a content (b2) of particles having a ﬁfMtiggﬁpgianeter
exceeding 22 ~Imis less than 1.0~ by weight, and preferably PE an 0.5~
by wei ght. Wen the content is not |less than 1.0% by weight, flickering of
films may SF84 kabl e. content_af the natural anti-blocking agent in
t he pol yol teifrl%ér esi n corrposa?tei on in @%]lt'?fé‘?lgléu Bf-the presrolymesnsion
Is from50 15. 00 nd preferably from 1,000 to 10,000 ppm by

wei ght bas%@ﬁﬁ%%qﬁfékﬁ%ﬁﬁyfbeﬁfkﬁﬁb1yoﬁﬂQQ¥2HP§%sinﬁUWM%¢ndnh&XEmeﬂ1 i s
| ess than 500 ppm by wei ght, anti-blocking property of the filmnmay be

i nsuf fici eﬁPPO\ad&@Wﬁlsc- @ilaebere 15CHe0e ppwoPP Iasieght and ezhylenendy otk SEe

t hrough property of the filmmmay be deteriorated. From a vi ewpoi nt of
obt ai ni ng &°peLysIeatsi-n resin 15 conposition having satisfactory
anti - bl ocking property) it is reconmended to use the polyolefin resin or

the natiural anti EkbmagRiedy creiiei BL69BDMBRALII MM t etjc_ .
anti - bl ocki ng agent of a spherical form havilng ea v%-my%s/%ra%e B&retﬁl& e

di anet er ofopodbymérso ALaMprans 1R -a r .20 7 en the
vol une average par tri cle din?net er (;%f ?k@@s%/hrg%%ﬁ%%%tlf ﬁog)g% nge%%eﬁ‘f‘di S
| ess than bépyr18AELBA i.Rg f the fi may not. be satisfactory)
and, when iﬁt’ egjéeeds ?Okﬁﬁng ?raﬁégggﬁ%f;géf @ﬁe 44‘%grﬁ’rra>9rl?éfe\rrﬁee$i & hen

t he synt heis 1tk a D L pgqa .S, _not spherical, a sense of transparency
25 of theeéitlgpmflnayebiéerﬁ%*lgr}ogsgkéﬁeﬁb March 2004 The above-nenti oned

"spherical fornf maaq}r:_'f‘I thaxL: % coefficient (S) of circular degree calcul ated
by the fol | owi ngFTPREES PLothe; abgvermeatiionad s thy bowe t prapylene-mor e

prefeigbly fr%n 0.630.to 1.00, and much nore preferably from0.700 to 1.00.

0
5 When-t he Coertt SPRRLYBETS RER M Ydedienprepilere oietene-1 capel ymers

and ethylene-propylene-hexene-1 copolymers. Of these,
preferred is an ethylene-propylene-butene-1 copolymer.

Examples of the above-mentioned ethyle;ne- s

-olefin-poly-unsaturated compound copolymers are
15 ethylene-propylene-divinylbenzene copolymers,
ethylene-propylene-norbornadiene copolymers and

ethylene-propylene-dicyclopentadiene copolymers. Of these,
preferred is an ethylene-propylene-divinylbenzene copolymers.

A preferred polyolefin resin is the ethylene- ¢ -olefin

20 copolymer. A content of an @ -olefin unit in the copolymer is
preferably from 0.5 to 30% by weight, and more preferably from

1.0 to 20% by weight, based on 100% by weight of the sum of an
ethylene unit content and an ¢ -olefin unit content. A density

(d) of the copolymer is preferably from 880 to 970 kg/m®, more

25 preferably from 890 to 940 kg/m*, and much more preferably from




shape of the synthetic anti-blocking agent cones closer to a conplete
sphere. In the formula {2), "A" and "L" are an area of a subject and a
perimeter thereof, respectively, wherein the subject is that in an inage
obt ai ned by subjecting a photograph 10 of the synthetic agj Ma';ghogdmng agent
taken by an optical mcroscope to treatnent with an i mage analyzer. S = 4r
X ALZ {2) 15 Exanples of the synthetic anti-blocking agent are inorganic

synt hetic i - bl i.ng, agent s d .argani c sy tic ti-bl ocki ng agents.
Specific eig W%Sé)%f }fg/é“i'nrol} é’é??l"lq'c fglvﬂqT -rm‘%%% ag%%?@"%r%o%? Yeth s

di oxi de, crystalline alum nosilicates and noncrystal alum nosilicates. O

t hese, 20 BFeferdty i5rofbiorly S0P OafdAPnBiNt i CBPES . PITREesaPLYcETON @ hese
alum nosilicates may be treated with a surface treating agent such as

hi gher f atttoy 28cgdd Ocohnai ning rewemar e @ref eratay Fmago@pl3i g Sgengsl@nd
silane coupling agents. Specific exanples of the organic anti-bl ocking
agent s ar eniar.oss-dolik eny 1acreH s ool bl ¢ qeomisi auCCES) b sihe | cikesll ywnd iy ned hy |
nmet hacryl ate resins; 30 March 2004 cross-linked polystyrenic resins;
cross-§i ngaefdddIgNenaes( 8By aed gid )y aakde ryesignthe FollesengHSimiTLd are
cross-1linked pol ynethyl nethacrylate resins. These synthetic anti-bl ocking
agents may jbe used singly or in a mxture of two O or nore. The synthetic
anti - bl ocki ng agents nmay be those conmercially avail abl e. Exanpl es of the
commercially avail abl e inorganic synthetic anti-blocking agents are SILTON
JC-30, SILTON JC-40, SILTON JC-50 and SILTON JC-70, which are trade 10

mar ks of and manyfactuyed byM zu I igkChem cgls, Co, ). Ltd.. , and
SYLOSPHERE, whi ?#Si sg-a{#a)ge%ar ?ﬁ’?dZﬂﬁﬁhﬁnﬁf aC%t W& by M3 syWilikia.
Exanpl es of the commercially avail abl e organic synthetic anti-Dbl ocking
agents are MATUMOTO M CROSPHERE M 201, which is a trade mark of and

manuf actured by Matsunoto 15 Yushi-Seiyaku Co. , Ltd. ( JURI MERE MB-SX

whi cl"fq s a tradélfePRIBPLERANEAGLRCIAY SPUBREN D FoRFumpRdratdon padt) and
EPOSTAR MA1006, which is a trade mark of and manufactured by N ppon
Shokubai eshpr| thanathei gaiymgrigasionhundynrfethe manpmgirsckiengiaged: to
20 the natural anti-blocking agent (synthetic anti-bl ocking agent/natural
anti - bl ockboyeadisanpliss 0F amcios 3O liymed0i/ze(h i amunptefmr pblymbrémad@bn0 to
70/ 30. When the ratio is less than 10/90, transparency and see through
property ohitheofi inmsayriceeidh feanboxy Miceradids raiclo axceeggld0/ 28)ds! i di ng
property and fabrication 2~ thereof may be inferior. 12 30 March 2004 A
total conhebhaotyilhe s Artint lanid abla¢lgdlgmageiia oish Uhe tRadfE8kers

anti - bl ocking agent is from500 to 15,000 ppm by weight ) and preferably
fromis, 088 $4idinsd¥0f-HE0 BaMW:8lic Rased ;OEotllfmeWMi&{ ubl®s of

pol yolefin resin. Wien the content is less 5 than 500 ppm by wei ght,

antii - bl ockéNg PRRPEride8fst8R &&!MATRYbenh PRI EOY . éM.'?ﬂﬂ ! c6Rds
15, 000 ppm by welngﬁt, ?r asn,épar ency andcsee 5?hr ough %I?gg%rty %%%ﬁ‘xégﬁ%l m nmay

pe det erlQiptodr MR o4 EUPO! Bhola LY APl Ndo @ BOLY ORLD1 EESHP {He
conposition having sdtistactory anti-bl ocking property an

polyolefin resin comprising such a polymerization unit are

ethylene-acrylic acid copolymers, ethylene-methacrylic acid

20 copolymers, ethylene-maleic acid copolymers, ethylene-vinyl

acetate copolymers, propylene-acrylic acid copolymers,

propylene-methacrylic acid copolymers, propylene-maleic acid

copolymers and propylene-vinyl acetate copolymers.

A process for producing the polyolefinresinisnotlimited,

25 and may be a production process known in the art. Examples of




satisfactory sliding property, it is recomrended to use the polyolefin
resin or. the natural anti-blocking agent in conbination with an organic

am de conpound. From a viewpoi nt of sliding property, anti-scratching
property and anti-blocking 15 property of the film a CO”%GR&H8{2¢&F
organi-.c am de conpound in the polyolefin resin conposition is preferably
from200 to 5, 000 ppm by weight ) and nore preferably from500 to 3 ( 000
ppm by wei ght, based on the weight of t#e polyolefin resin. Exanples of the
organi ¢ am de conpound are saturated fatty 20 acid am des , unsaturated
fatty acid am des, saturated fatty acid bisam des and unsaturated fatty
acid bi sam des. These nmay be used singly or in a mxture of two or nore.
Speci fi c ekanplresiuet ithe pahevasgrentd onedasabyi at ed1kakty z%ftiidmagiﬁt?c%ﬁ e
pal mtic acid am de) stearic acid am de and 25 behenic acid am de. 13 30
Mar ch 200378p&cicPiod daRFFiEs R LR i hent e oned, uhsahupdt edhifdt tyseaci d

am des ar L of| 1.d | (ol ! pecific exanpl es of the
Sbove. moriti et Satir Son Pty B ol b Shr dscarE SRS e Bl St ¢ ¢
aci d ani deetelhytene- lwasadtyear i andick d vaniade uanddwexaret hyheaeabisssteari c
acid agide. §5eclfiﬁ,exanples of the above-nentioned unsaturated 10 fatty
aci d b saiP 4EEShI 62ELRYI EFQIRE o eTRI ali PUMNRRE L 1isietifet RFFaAESEI Susitei ¢
act d am dgs 280 pB-bic BeOlcRpRRRACT T 450 Rl £t n | RERRLPLE! fldted AL
stearic acid am de, oleic acid 15 20 amde, erucic aci am de,

et hyl ene-bisitedari endci thaani dee and ekhypleneningred eisuati daani de. blitase
may be us si ngl F in_a mxture of two or nore. A process for producing
t he poIyo?g%yneg%%?nlggnﬂggﬂ#r%n fn %%%%gﬂﬁhcgoﬁypﬁrﬁﬁétﬂfﬁbeﬂfthﬁgenﬁion
is not ligitedy FoLyR¥ampheiochhedt@™id) C@”@P@htbQngﬁﬂeb?_oql%@ﬂ%tmbn
uniformy mixing the polyolefin resin and the natural anti-Dblocking agent
and, 1Y rRRERRGr Dbt RerdTDnpoAcHt sPeLivheabzahbory matdidd. ant®£ bltdeideng

agent anq¥%g§ PEOGNI m de ound- above, how.to mx them.i s not
Pt ed. er% ted 2§ré Q 500 Bglyhgrgggtl n met%od, a soliution
polymerization method, a high pressure polymerization method

and a gas phase polymerization method.

The anti-blocking agent made of a natural mineral

I5 comprising kaolinite (hereinafter referred to as "natural
anti-blocking agent™), which is wused in the ©present
invention, can be obtained by a process comprising steps of

{1) pulverizing a natural mineral and {ii) calcining the
cbtained pulverized product. If necessary, the process may

20 additionally comprise steps of classifying and collecting
the particles, Kaolinite having a hexagonal plate form or

an asymmetric hexagonal plate form is preferred.

A pulverizing method in the above-mentioned pulverizing




exenplified a nethod of dry-blending using a m xing nmachi ne such as a
tunbl e m xer and a Henschel m xer; a nmethod of nelt-kneading the m xture
obtai ned by the dry-bl ending, using a kneadi ng nachi ne such as a single
screw extruder and anulti screw extruder ; 14 30 March 2004 and % met hod
of nelt-kneadi ng using a kneadi ng machi ne such as a Banbur N?Q%V¥)é
kneader and a roll mll. It is allowable to m x all conponents at the sane

time, or to - X part. of any conponent and then m x the pre-m xed

pr oduct ands%éi@ PRhelihitRe 'Tﬁ@X'rﬁifWJe?i % PeShadarinhe patwenization
anti-bl ocki ng agent may be used in conbination wth conventional additives
such as wedl¥RR¥ AF<d apid Padinildnt Rubmntid ]l andiar hainme pgEEAkSgiven
anti-foggi ng agents, nold | ubricants, pignments,flanme retarders, 10 inorganic
fillers an guHivertildteien rhe tel lomrimiedt oatdance atkvhmahgep’ 8860t yeat

i nvention can be obtained according to a conventional process such as an
air coolingarmmrd.ar filmprocess, a water cooling tubular film process and
a casting process. 15 A thickness of the filmis usually from5 to 200 Icm

The fil®n b {hgt I | tively, th
e fildn can be m&ﬁgi@_ﬁniﬁgtém@éﬁtﬁk@%&théﬁ%{%-ﬁ@gygérgg$$ﬁh;{gw3%t.ap ®

filmmay be used as any |ayer constituting a e
mi e ayered POt 9 8000 S ket a ot VP B R b Hip th Saerh Fomminigayer
ol yrer o cEASRBmBHLE, o chdY Bl e o hh EPFBRERCY A s PASEening

copol yros < 8aPyefib R8s EAE oA b edcrdl e Brefarandar £rm 5080¢bAr ch

2004 The nyféjgl ayered filmcan be obtained, for exanple, by extruding the
pol yol ef i n39@41 n o ipdsi SiteR i Aorssdtusdon watkrt bonpadaed 1hnyepktals
together with the polyners) constituting the different |ayers) according to
a co- ext r &% oh¢ uBBl ¥erireth BrpAvesssanr be cemevadisi on casting process.

A volume average particle diameter of the natural
anti-blocking agent is from 1 to 54M, and preferably from 2
to 54M. When the volume average particle diameter is less than
l4m, anti-blocking property of the film in accordance with the

15 present invention may be inferior. Whereas, when it exceeds 5
Lm, fransparency of the film may be inferior.

Inthe volume particlediameterdistribution of thenatural
anti-blocking agent, a content (bl) of particles having a
particle diameter of not less than 1.5 times the above-defined

20  volume average particle diameter is from 30 to 40% by weight,
and preferably from 33 to 40% by welight. When the content isg
less than 30% by weight, fabrication of the film may be inferior,
and when it exceeds 40% by weight, transparency of the film may
be inferior.

25 In the volume particlediameterdistributionof thenatural




The filmin accordance with the present invention may be used to produce a
| am nat i on- nol ded product, which conprises the present filmand a substrate
conprising materials such as plastic filns, alum numfoil, hardboards and
paper. The 10 | am nation-nol ded product can be obtai ned, fgé N@;&g@d , by
subjecting (i) an extrusion nolded product or a co-extrusi on nol ded product
of the polyolefin resin conposition in accordance with the present

invention and _(.ii), a,substrate such as (a) fjl i ncl uding, for_ exanple,
pol ypr opyl eﬁ@tf("i'l HOCKING RIEPL £ | AnSOnd p(oti’é/in?ge mytcleghharing s
are oriented or not; ( b ) alumnumfoil; (c) cellophane; and (d) paper to
a dry-| am nRaréAcgeodespeserexeerihinh-A2aki mats drspr bbassl . 0% Iymwedightn
filmcan be obtained) for exanple, by extruding the polyolefin resin
conposi ti onand ptefedabdy wesk thanpfeS&nbyi wedghiconWhent he2@ontatts dise,
according to an extrusion coating process or a co-extrusion coating
process. Theoti [lassn itanr dange by theifiet pr €3anikdriMaNt bON FBMPMAP be
oriented filmor a non-oriented film The latter is preferred. The Tilmin
accordamce wehArkhpleresent invention axe nost 25 suitably used, for
exanple, as a filmfor wapping articles such 16 30 March 2004 as foods,

fibers) mediciness behiiehit? s, Lk S Agkli2ag0uR O o@i@gﬁﬁggéé%ﬁl@éﬁ%l PEats: 2

filmused for bags such as garbage bags and standardi ze
covering S+ e fHEN .CO I far ricul tural purpgse_.and_coverjngs
for bui Lo ey rebetti saRuf0UBhbET e 8h Bf eondaid AR AR eEesreh
reference to Ex | es, t tg present jpnvention.js not |limted thereto. 10
The componets® a]_sng%n é‘rsel%%somf ﬁpo .lqgll'.odigw&'eﬁpﬂ PE?%ﬁrF?)lYP@:?m 1,000
Et hyl ene- but ene- | copol yner produced usi.ng aZi egler type_catal yst according
to a gas p%elq'c?rﬂ%% ﬂi’ef“’iei-glbitoﬁaﬁﬁéc%‘éth?LSW%llﬁ?gd‘éf Heh RALAR KATHENE
L FS15 manuf actured by Sum tono Chemcal Co., Ltd. Wth respect to the
copol yher, X85+ Vhew e Aeaseréd igccdrapnghan JP8OK MRB0PYa wWheigit y
measured according to JIS K 6760, and a cold xyl ene-sol ubl e portion (CXS)
measur ed ad@@driditpaking (prersst prak ditichfd i may7 be 5@ fffi Gogtet . When
it exceeds 15,000 ppm by weight, transparency and see through
property of the film may be deteriorated.
From a viewpoint of obtaining a polyolefin resin
15 composition having satisfactory anti-blocking property, it is
recommended to use the polyelefin resin or the natural
anti-blocking agent in combination with a synthetic
anti-blocking agent of a spherical form having a volume average
particle diameter of from 1 to 104M, and preferably from 2 to
20 7um. When the volume average particle diameter of the synthetic
anti-blocking agent is less than 140, anti-blocking property
of the film may not be satisfactory, and when it exceeds 10

tm, transparency of the filmmay be inferior. When the synthetic

anti-blocking agent is not spherical, a sense of transparency

25 of the film may be inferior.




20 of federal regulations ) Food and Drugs Adm nistration were 1 . 0 g/10
mn., 921 kg/m and 4.2~ by weight) respectively. (2) PO 2 Polyethyl ene
produced according to a radical polynerization process, a trade nark of
SUM KATHENE F200-0, 25 manufactured by Sum tono Chem cal MarchighoaA Mel t

- flowrate 17 30 March 2004 and density thereof neasured according to the
sane as those in the above were 2.0 ¢g/10 min. and 923 kg/ m, respectively.
2. Anti-bl ocki ngr agent 5 Characteristics_of thefollow,ng anti-blockin
agents(1) to (4)'BF e 2ROVErMARTIARLY n FRNSF iEaL 1FORBA 1MEFNS nEBZkacfinite
powder) manufactured by M zusawa | ndustrial Chem cal s, Co., Ltd., havi nga

vol une avé&effdptient 4 S100§i ahetetasfdegumm calcalahit® Ry brepirtievirg
having a particle dianmeter of 1.5 tinmes the volunme average particle

di anet er d@oridbila I%)biswergfierabdycbumpand . 600pbetl (0@s nene mrefemblyl e
di anmet er exceedi ng 22~.Cm of 0.38% by wei ght and a coefficient (S) of

circular gegnee.eBold8800]5ahd)midAmdreapee fetakdgl fom @ .Jowles)l 20d r ade
mar k of | NSULI TE MC-6, manufactured by M zusawal ndustri al

Cheni gl syfian khd. charENgi 8n¥ObHI® AVEl 20 QdipFdd Somel ameler @b B, lhlem a
content of particles having a particle diameter of 1.5 times the volune 20

average pghg@%‘ %fditﬁ'ée"sgggﬁfeti@: AR R Hing A dhlt Sﬁmé’é d&g&ééf' Javing

a particl aneter exc Ing 22 a mof 11.8% by wel an coeffi clent

S) of circul ar .deqr f Q. 588. - U nu { 14.cat

grzide mar Egﬁpiﬁt%r%ﬁ%%%-ﬁg,n %engtﬁ%ﬁnggt%u%e# 'byA i e Eﬁ-&%‘we‘{reaa

M zusawal ngustri emcals, Cg., Ltd. ,having 18 30 jl\_/ar h 2004 a, vaql une
average p8FtF &% Pgra Berimeter,t er§°%0n’f%ﬁ?38f' Hﬁﬁ?i‘cw SRRV a
particle dianmeter of 1.5 tines the volune average particle dianeter of 25.1
by wei ght SUBIEG SREIAE ar &7 ARATH Shtag e haY TP Lo0F AR Protossmaly 22, u

m of 0% by 5 weight and a coefficient (S) of circular degree of 0.747.
of the synthetic anti-blocking agent taken by an optical

microscope to treatment with an image analyzer.

S = 47w X A/L? (2)

15 Examples of the synthetic anti-blocking agent are
inorganic synthetic anti-blocking agents and organic synthetic
anti-blocking agents. Specific examples of the inorganic
anti-blocking agents are silicon dicxide, crystalline
aluminosilicates and noncrystal aluminosilicates. 0f these,

20 preferred is noncrystal aluminosilicates. The surface of these
aluminosilicates may be treated with a surface treating agent
such as higher fatty acids containing stearic acid, titanium
coupling agents and silane coupling agents. Specific examples
of the organic anti-blocking agents are cross-linked acrylic

25 resins such as cross-linked polymethyl methacrylate resins;

8|




(4) ABA-4 Aluminumsilicate powder, a trade mark of SILTON , TC 50)

manuf act ur edby M zusawal ndustri al Chem cal s, Co., Ltd., having a vol une average
particle dianmeter of 6.49 ,ctm a content of 10 particles having a particle
di-ameter of 1.5 tines the volune average particle di amet egg Qirchtodaby

wei ght, a content of particles having a particle dianeter exceeding 22,u m
of 0.52% by weight and a coefficient (S) of circular degree of 0.72S. 15 3.
Organi ¢ ami de conpound M xture of erucic acid am de 80 parts by VWi ght and
et hyl ene- bFEosSedingedci @OANSHy TER 45ar L€ B Sei gqﬁosﬁ‘h%l‘%?@omﬁﬁ&lﬁ&nﬁods
were applied for neasuring physical 20 properties. 1. Particle dianeter of
anti - bl ockregiagent andvopohpamideageepinsi cl @fdi theser (pPaehpreed hare
anti - bl ocking agent ) a content (bl ) ( ~ by weight ) of particles having a
particl e dcaseselinkedl. polimmeshyliemgohaseyaueeages2fsparheskesgnaimettéc, and
a content (b2 ) ( ~ by weight ) of particles 19 30 March 2004 having a
particle dyapetenoexergiagenis, rmaﬁlb@h%eraeas.u@gg 8£CDA tH QL3 D &S Two
corrprlsmgthefIIovvlngsteps( 1) to( 4) 1) asanple is put in

met hang] ereaf ter is dispersed by rreans of ultrasonic waves,

t her eby ob?al ning a solution. 5 (2) using a neasurenent apparatus, a trade

mark of M CROTRAGE %}Hﬂﬁﬂulaguéﬁ‘hb%l’él'c'ﬁﬂﬁ’ %ntgt %a%m e sehdkon

was measured und I'0NS “of ~a nMeasureme ge of

~tmand a particle anet er but| ar.eas Qb nga
Vol une. par s ey daaae e pofReril Ay o gt 2518
dianeter in the volune particle d| arreter distri but| on cur%ﬁils r g 8ed as
a vol une phReFERrRiq; SHBLBRLigH YD -Gt 298RS 218y
particles having a particle dianeter of 1.5 tinmes the vol une avera e
particle 1SIHTAReI@r40andlBI@¥nIEend0 (and SILTON HC ol ghthichfapar FF@@%S
having a particle dianeter exceeding 22l ~mare found fromthe vol une
parti dile dhanksef aidnanbiactnredrveMizuspwacindysbolial Chenivadsin €d- .
according to ASTM D1003-61. 3. LSI (~) (Light Scattering Intensity)

Ltd., and SYLOSPHERE, which is a trade mark of and manufactured

by Fuji Sylisia. Examples of the commercially available organic

synthetic anti-blocking agents are MATUMOTO MICROSPHERE M-201,

which is a trade mark of and manufactured by Matsumoto

15 Yushi-Seiyaku Co., Ltd., JURIMERE MB-SX, which is a trade mark

of and manufactured by Nippon Junyaku Co., Ltd., and EPOSTAR

MA1006, which is a trade mark of and manufactured by Nippon
Shokubal Co., Ltd.

A weight ratio of the synthetic anti-blocking agent to

20 the natural anti-blocking agent (synthetic anti-blocking

agent/natural anti-blocking agent) is from 10/90 to 90/10, and

preferably from 30/70 to 70/30. When the ratio is less than 10/90,

transparency and see through propertyof the filmmay be inferior.

When the ratio exceeds 90/10, sliding property and fabrication

25 thereof may be inferior.




The filmwas allowed to stand for 24 hours or nore under atnosphere of 23
~' 2'Cand 50 5% RH (relative humdity). 25 Thereafter, wth respect to
the film scattering |ights 20 30 March 2004 transmtted within
scattering angles of from+0.4 to +1.2~ and fromO0.4to-1.4 &E?%O asur ed
usi nganLSI t est er manuf actured by Toyo Sei ki Co., Ltd., therégy inding an
LSI value of the film The smaller the LSl value, the better the sense of
through 5 view. 4. Friction angle (tan B) It was neasured according to a
process conpri sihdatife FOPLERtNE ihpsyrthatdq sntirglockingagest 2rdm of
160 mMm length X 80 mmwidth is attached on a sloping plate of a friction
angl e nmeastiré mptweat bt - Peckirg reen byl Tofemsd k9 T 15,000dppMmikbh t he
aid of a doubl e-sided adhesive tape, (2) on the other hand, a test film of
100 nm | engtighé 1 anG5p naf et ab by (fidoem $a0e0kiand 02 00hppm dfy whdghestbdsddn i n
the step (1)) is attached on a flat plate |like weight having a size of 100

nm | engt h oh @heMPeigHt oRRthelpbRelbrah 2ekgnWtern Mcdcdnelnt douldss si ded
adhesi ve tape, thereby obtaining an integrated product) 20 (3) the

i nt egr gt eq:hg,ﬁgtéﬁ ggmz% ek gt | f&%t&t-%q.c(&ir%? pRdpeiit B ;:ﬁﬁtfiir{‘lrﬁag% At ed

prepared in t so as to touch the surface of the inte

product W LRgesyrEace.of Yand T LI | Slgast 9B (oo, Gk L6 B0 plate

is incline i‘'ncTination-increasing rate o

Mar ch 200 5) an angle 8.at whi,ch the integraied pr.oduyct rts to.slide
o aaur EE S HARAIGY caRd poelTitadth PESHERLE, BEOHHR SLbcharnye
sliding property. 55 Anti-blocking property (Nne) It was neasured

accordi ng -3 - conprising the following steps (1) to (3): (1) in an

oven kept at 40'C, two sheets of the filmare
From a viewpoint of obtaining a polyoclefin resin

10 composition having satisfactory anti—blodking property and
satisfactory sliding property. it is recommended to use the
polyolefin resin or the natural anti-blocking agent in
combination with an organic amide compound. From a viewpcint
of sliding property, anti-scratchingpropertyand anti-blocking

15 property of the £film, a content of the organic amide compound

; in the polyclefin resin composition is preferably from 200 to
5,000 ppm by weight, and more preferably from 500 to 3,000 ppm
by weight, based on the weight of the polyolefin resin.

Examples of the organic amide compound are saturated fatty

20 acid amides, unsaturated fatty acid amides, saturated fatty acid
bisamides and unsaturated fatty acid bisamides. These may be
used singly or in a mixture of two or more.

Specific examples of the above-mentioned saturated fatty

acid amides are palmitic acid amide, stearic acid amide and

25 behenic acid amide.
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pi l-ed one on another, and a weight of 400 g/cn2-filmis put thereon ) 10 (
2 ) the filmpiled is allowed to stand for 7 days in the oven and then
taken out, and ( 3 ) with respect to the filmtaken out (two sheets of the
fil'mare bonded with each other), using a tension taster of, agpq‘[rvz‘(}ognt
crosshead speed, a part of SO0 cnR area thereof is 15 subjecte 0
separation in a shearing nmanner under a condition of a draw ng speed of 200
mimn., thereby finding a maxi mum stress required for the separation. The
smal | er a val ue oPPERALHEXPHFIARIESRE the BEOVermemdigned pypsatrgated
property 20 6. Anti-scratching property (0 H (~) It was neasured accordi ng
to a procesEEbyiassd mnidas fane odiaif scddsapifet an@sgruciy aabdsamits.of a
blown filmare allowed to stand for 24 hours or nore under atnosphere of 23
2' C and 50 5% R$p@&ifPy es@mbtem ofhided sbave -piened csedsatarbaed fatty
respective 22 30 March 2004 outer surfaces, (3) one side surface of the
films pil ekdsdat bachaddes a atét e dthia e3ROMAS Wl Doubke1gi deghaghesi ve
tape so as to formneither slack nor winkle, 5 ( 4 ) the resulting set is
fixed og a GORE r%n;_uf

TAI TEC a!’IICO N { %%\%ﬁ%%ﬁ@esﬁfégsﬁjfdaqge of (%trh%(:{;}f5 iEIBIr?EBt%"%Ile 'S |>L<ge§éj?€ir/%ugh
a netal pi %%b age  syrface is covered with a silicone rubber, 10 ( 6 ) the
filnms are ruibed W th each other for 1 minute under conditions of an

anpl i tude of 40 and. .a shaking rate aof, 60 tines/mn. 7) a

the filmafter ra ‘%"n’gf’r"s ?ﬁ@%‘&%gsa 8&c ot n b?%eﬂgerﬂ/gb?ﬁgg- FPSHFa%eE 8) a
DH (% is calculateq by the followng fornula (3), D H = Haze val ue of the
filmaft er%falfﬂ:tyi n&cgdHa'Zizs%F'a@SofaF%e ef'?ﬁ%%ﬂ%’es'r%%ﬁ?'ﬁg qehd  gpide,
Fabrication (stain on rola It_was neasured_accordi ng'to a _process

conpri si nghef@eRNYR ARy keeleds 2eidqgmide)anfeNr Nsi-qiodmydsiaghacics

nol ded according to an air cooling tubular filmnolding process ) thereby
obt ai Mtthg acfid mmide.

ze valcije of

Of these, preferred are stearic acid amide, oleic acid
amide, erucic acid amide, ethylene-bis-stearic acid amide and
ethylene-bis-oleic acid amide. Theée may be used singly or in
a mixture of two or more.

15 A process for producing the polyolefin resin composition
in accordance with the present j.nvention is not limited. For
example, the resin composition can be obtained by uniformly
mixing the polyolefin resin and the natural anti-blocking agent
and, if necessary, other components such as the synthetic

20 anti-blocking agent and the organic amide compound.

In the. above, how to mix them is not limited. There are
exemplified a method of dry-blending using a mixing machine such
as a tumble mixe.r and a Henéchel mixer; a method of melt-kneading
the mixture obtained by the dry-blending, using a kneading

25 machinesuchasasingle screwextruderandamultiscrewextruder;

14




25 and the filmof 400 min length is wound on a paper pipe, 23 30 March
2004 (2) the filmwound is allowed to stand for 3 days in an oven of 40C, (
3 ) said filmis rewound under conditions of a |ine speed of 20 mim n. and
a rew nd-braking force of 15 kg~m using NSTC 5 TypelOO sl bf)'i\f'afr factured
. by Nishimura MFG Co., Ltd., and (4) a stain on a guide roll o? the slitter
I s eval uated based on the following criteria, ~: no stain is observed, 0: a
slight stain_is observed) 10 D. a stain is observed, and X : a stainis
observed adrfdthaedhgidofsmedheknpadingansingradntding machin: sosdt fBci ent
(S) of circular degree 15 It was nmeasured according to a process conprising
t he fol | ova Bpeiwens Mikent o a Apeader and ganplk risl bhdtodgsaphdédwaplento
optical mcroscope to obtain a picture (X g00 magnification) having figures

of 20 partmikeslDredibenerds (2 the $agereime, tbe pocpreemir hrpakedowi th
an i mage anal yzer, a trade mark of | MAGE ANALYZER V10, manufactured by

TOYOBO COan3k TRompbR8heDYarP!t 2hBhNG B8 tHBISrd-diddn a?ﬁadﬁfctf'i AnP) 88k 1 N
the image and a perineter of the subject are neasured to obtain an average

val ue gf t]hlbqn 5 (A and that of the perineter (L), and 24 30 March
2004 (§ t he %{)[t%geln'zn'ed A and L values are substituted for the

Gireal ar degr oo SO1B0aRTIA BREIBIRA TN BarAred an- i Dige EkSrant
ot opor TR RepaAPArk: SIS 3 Hh Pt CBTEN o At BAAS A% REEFoRE of |~
the film nanely) anmounts of grain having a |length of about 50 to 100
weathering stabilizers, antioxidants, neutralizing agents,
anti-foggingagents, mold lubricants, pigments, flame retarders,
10 inorganic fillers and organic fillers.
The £film in accordance with the present invention can be
obtained according to a conventional process such as an air
cooling tubular f£ilm process, a water cooling tubular £film

process and a casting process.

15 A thickness of the £film is usually from 5 to 200 {m. The

film can be used as it is as a single layer £film. Alternatively,

the £ilm may be used as any layer constituting a multi-layered

film, whichhas the present £ilmlayer(s) anddifferent layer(s).

In the multi-layered f£ilm, it is recommended to dispose the

20 present film layer in at least one outermost layer of the
multi-layered £ilm.

Examples of polymers constituting the above-mentioned

different layer(s} in the multi-layered £ilm are polyethylene,

polypropylene, ethylene-vinyl acetate copolymers, polyamides,

25 polyesters and a mixture thereof.

15




~tm , and it was judged on the basis of the followng criteria, ~: all of
the panelists judge that flickering of the filmis slight, 15 0: alnost all
of the panelists judge that flickering of the filmis slight, D. not |ess
than half the nunber of the panelists judge that flickeri filmis
slight, and X : all of the panelists judge that flickeri ndgﬂ\g)gjcp?gg?i | m 20
Is not slight. 11. Total valuation Fromthe results of transparency, see

t hrough property , anti-bl ocking property) sliding property,

anti - scr at chi ng P8 prdgerthayanast fdde 6aDaRe PPFekBeAngE8F $¥¥MRLCpf¥nce
bet ween 25 30 March 2004 the appearance of the filmand the practical
physi cal propeidieg thepedfyodes inoreklin eahpedibhonhin Reserdanecaavith
following criteria, ~: balance between the appearance and the practi cal

physi cal pHWpEkEesti snedii Sdmebgeyher Wl th hakarekyhet (8¢ rcdrist dpperrgince
and the practical physical properties is slightly inferior, and X : bal ance

bet ween t h§, ARRE2E2RAE Ak 18) RIRSGHg BB L6akxRIORAON E8bhgak0iim
inferior to put, it I1nto practical use. 10 Exanple 1 and Conparative

Exarpl g5 1,104 A, 21 | 0l 06kK1 00; 89°0k PiMloappOLugkef 1 0 resi n wer e

mel t - knea using a ury mxer to obtain amaster batch having an

i gnt of the madt i oh daeSlafen i b toEhEEbsh LRI e Rk v Te (¢

am de conpound and a pol yolefin resin wer | t - knegded . usi.ng a

Banbur yi JHCY & OB RRCe s LaR LB AL RS SR SR - “Hal COORRARRP
concentration of 2.0% by weight, 20 provided that the weight of the master
bat ch was t$sPgesentofhdm1and g W%W%tqr@m%m%g%ﬂﬁﬁ% st ch of
t he anti-bl ocking agent, that of the organic am de conmpound and a

pol yol ef i plastiic wEdamdr, y-dlenteunudiaig a hardbeardser a8 RARPYT ha &S he
proportions 25 of respective conponents as shown in Table 2) thereby

obt ai #0ng lamination-molded product can be obtained, for example, by

subjecting (i) an extrusion molded broduct or a co-extrusion

molded product of the polyolefin resin composition in accordance

with the present invention and (ii) a substrate such as (a) £films

including, for example, polypropylene films, polyester films

15 andpolyamide films, whichfilms areorientedornot; (b) aluminum

foil; (c) cellophane; and (d) paper to a dry-lamination process

or a sandwich-lamination process. A lamination film can be

obtained, for example, by extruding the polyolefin resin

composition in accordance with the present invention on the

20 substrate, according to an extrusion coating process or a
co-extrusion coating process.

The film in accordance with the present invention may be

an oriented filmor anon-oriented film. The latter is preferred.

The film in accordance Qith the present invention are most

25 suitably used, for example, as a £ilm for wrapping articles such

16




26 30 March 2004 a m xture. The m xture was nolded into a filmusing a
tubul ar fil mnol di ng machi ne having a 50 nmD single screw extruder

manuf actured by Placo Co. , Ltd. under conditions of an extrusion rate of
25 kg/ hr, a die tenperature of 200 g and BUR (blow up 5 r?#hg%c950648)

t hereby obtaining a single layer filmhaving a thickness o

anot her single layer filmhaving a thickness of SO U min each Exanple and
Conpar ati ve Exanpl e, provided that the polyolefin resin only was used in
Conpar at i vasEkee@é e Qibegs Fy@diatiings + deaitid ige nshe Misgeddtanep s lgewd@m e as -
shown in Table 3. For the neasurenent of Haze, LSl and flickering of filns,
the film oan80industtiatpeastss wasfiirdisadd drobatisesnehsas erartagd bags
anti - bl ocking property, friction angle and anti-scratching property, the

filmof 20ayadtHfddiestze@5ausstand @ ddveerF By nat edfi SXa0Bha sl c89Erings
Conpar ative Exanples 2 to 4, in which one kind of the anti-Dbl ocking agent

vas used, agd 4 fi&eﬁehkalog £BPRE 8hAVEQFHRIRLE Forl BuWMNERG Bprpose

antl-blocklng agent was use 20 1
in Exagple 1 using the antl-blocklng agent, mhlch satisfies the
requi renents defined in the present invention, was superior in

transparenjg}ﬁ/E sze t hrough property , antl-blocklng property) sliding
property, Ps5Erat chi ng property and fabrication, hardly had visual ly

dazzling sense 25 ( nanely, superior in appearance ,..and was wel | -

bal anced in t hesER@7PTESENHASY S20ILrhe ¥PE§}“Ed PHET i ToE SERRERBCi n
Cbnparatlve Exanpl e 1 using no anti-bl ocking agent, which satisfies the
requi r enerixampiededbuh the present inrventiom) igadiqthskimite@nthereto.
anti-blocking 5 property, sliding property and fabrication, 3. the film
obt ai ned in Conparative Exanple 2 using the anti-Dbl ocking agent) ABA- 2,

whi ch does not satisfy the requirenents defined in the present invention)
was i d8uffici entThen ¢ompepentncysaddaappaar EnddowsQ 4. the filmobtained in
Conpar ative Exanple 3 using the anti-bl ocki ng agent, ABA-3, which does not
satisfy the respysbsehsrédeinned in the present invention, was insufficient

(1) pO-1
Ethylene-butene-1 copolymer producedusing a Ziegler type
catalyst according to a gas phase ionic polymerization process,
15 a trade mark of SUMIKATHENE L FS150, manufactured by Sumitomo
Chemical Co., Ltd. With respect to the copolymer, a melt flow
rate measured according to JIS K 6760, a density measured
according to JIS K 6760, and a cold xylene-soluble portion {CXS)
measured according to a process prescribed in § 175.1520 of Code
20 of federal regulations, Food and Drugs Administration were 1.0
g/10 min., 921 kg/m*® and 4.2% by weight, respectively.
(2) PO-2
Polyethylene produced according to a radical
polymerization process, a trade mark of SUMIKATHENE F200-0,

25 manufactured by Sumitomo Chemical Co., Ltd. A melt flow rate

17




in fabrication, and 5. the filmobtained in Conparative Exanple 4 using the
15 anti - bl ocki ng agent) ABA-4) which does not satisfy the requirenents
defined in the present invention, was insufficient i.n anti-scratching
property and fabrication. Exangle 2 and Conparative Exanp%§§$§éﬁfq'£ 20 The
above- nenti oned master batch of the anti-bl ocking agent, at o {%e
organi ¢ am de conpound and a polyolefin resin were dry-bl ended using a
tunble m xer so as to have the proportions of respective conponents as
shown i n Rl glensitie tberesidt aemsuged argouddéngThe thtaame wes tholsdedni nt o
a filmusing a tubular 25 film ol ding machine having a 50 MmO single screw
extruder 2Zhe @&fodarwdr0040ngpibantinrednlly 9PBakg/60, rekpectinedry.
conditions of an extrusion rate of 25 kg/hr, a die tenperature of 200C and
BUR of 1.8, thereby obtaining a single layer filmhaving a thickness of 20
~Lm and anot her single layer filmhaving a thickness of 80u 5 min each

Exanpl e and Go{palitdMer gt Evaluation results of the respective filns
In 1%&3 gﬁf%%?é

were as shown e t he neasurenment of Haze, LSI and flickering

of filgs, the fi i es ng.f o 0] asyy emrent
of antélgn-sbl ocKki ngé Hélgépcetfetoﬁ/,&ﬁ%%f’ %g'%l eaﬁargggggsg)rﬁtla{%clroa@%#?ﬁS%SPC%%ef#{/, t he
filmof 2Q hm thickness was used. .The results of Exanple 2 and Conparative
Exanpl es °aﬁ§}nan1%ﬁﬂ%ﬁmmﬁiﬁﬁ?ﬂdkno%agﬁ% gnti-blocking agents were used
in 15 conbination, and the results of Conparative Exanple 5, in which one
kind of tH&é&)afBAH ocking agent was used, show the followings 1. the film
obtained in Exanple 2 using two kinds of the anti-bl ocking agents, which
satisfy the regtadeineds kepliandten navdsr es@pnufaedigesh, bWadliays@vwaor in
transparency, see 20 through property, anti-blocking property, sliding
property, IadustgdrdtGeamipcgltopErt. y Iantl fladyingaivodunavéyageagaritsicdle y
dazzling sense (nanely, superior in appearance) and was well| bal anced in

t hesel(pr ogeameeer 3f Rhesiihn Lidithad: i0f SaaidAlds qiadvinpl£L partdicie t he

25 anti-bl ocki ng agent, ABA-2 only) which does not satisfy the 29 30
March 2004iameter of 1.5 times the volume average particle diameter of
35.3% byweight, acontent of particleshavingaparticlediameter
exceeding 224m of 0.38% by weight and a coefficient (5) of
circular degree of 0.588.
15 (2) ABA-2
Calcined kaolinite powder, a trade mark of INSULITE MC-6,
manufactured by Mizusawa Industrial Chemicals, Co., Ltd., having
a volume average particle diameter of 3.174m, a content of
particles having a particle diameter of 1.5 times the volume
20 average particle diameter of 36.5% by weight, a content of
particles having a particle diameter exceeding 224m of 11.8%
by weight and a coefficient (S) of circular degree of 0.588.
(3) ABA-3
Aluminum silicate powder, a trade mark of SILTON JC-30,

25 manufacturedbyMizusawa Industrial Chemicals, Co., Ltd., having

(8




requi renents defined in the present invention, was insufficient in
fabrication, 3. the fil mobtained in Conparative Exanple 6 using two ki nds
of the anti-blocking agents, which do not satisfy the 5 requirenents
defined in the present invention, was insufficient in tra nd
-appearance, and 4. the filmobtained in Conparative Exarrplr%d)@l%ﬁé@%}gatm

ki nds of the anti-blocking agents, which do not satisfy the requirenents
defined in the present inventio s_insuffici né i? in anti-scratching
property arti FAHITE & YrRgs@Par cx\gr‘ahmﬁﬁ ﬁrTﬁgl -3l 4m, a content of
ABA- 1ABA- 2ABA- 3ABA- 4\[ol upe aver age, particle dianmeter (,u nm 2.55 3.17 3.11
6. 49bl (wt %aﬁls’%@?%\z[%?‘iﬁ% %P7 i}é)%ﬁ FHhameRr 525 1~0’.g sghmey the volume
~0. 7470. 725 Tabl e 2 Exanpl eConpar ati ve Exanpl e11234Pol yol efi ne

resi nPO- 18@YFEGEIRBOrEr b2obe2d2emetati i cdkily by weight, a content of
agent ABA- 10. 3-- ABA- 2--0. 3-- ABA- 3---0. 3- ABA-4----0.3Organi c am de
conmpound0. pérticdies-hatdhgl @0ph2title JQ adeter 20@4eBHhlE 22 4m of 0% by
Exanpl eConpar ati ve Exanpl el1234Haze (% 9. 58. 110. 39. 910. 1LSI

(99 6. 715 89welLghltl .ahihtd -ddeffkidied iV (5) 9961310000860840Qa2 of 0.747.

BO. 140. 710. 140. 170. 150CH

(9 1.4----(4)8aBA0p. 4Fabri cati on~1X~OXDAppear ance~~Ox~0Tot al

val uati on~XpXp Tabl e 4 Exanpl eConparati ve Exanpl e2567Pol yol efi ne

resi nPO- 18080808 I LNg .
agent ABA- 10. 1- - - %ggrr%% %%g%g%g%t&e 33552%&% kZOaZB\E%\dﬁ ma](-)]'.c 1%§ gSaInll'lI(':m\far‘rIicde5 0.

do. . : | '
eanpl c25o0PasE or-5S APt s g d RS OndRR s, T TRLER T BRI A"
)78086085083009ef ficient of kinetic friction (I er? 0.107 0.116 0.107
a volume average particle diameter of 6.49 4m, a content of

10 particles having a particle diameter of 1.5 times the volume
average particle diameter of 16.2% by weight, a content of

particles having a particle diameter exceeding 22u4m of 0.52%

by weight and a coefficient (S) of circular degree of 0.725.

15 3. Organic amide compound
Mixture of erucic acid amide 80 parts by weight and

ethylene-bis-stearic acid amide 20 parts by weight.

The following methods were applied for measuring physical
20 properties.
1. Particle diameter of anti-blocking agent
A volume average particle diameter ( 4 m) of the
anti-blocking agent, a content (bl) (% by weight) of particles
having a particle diameter of 1.5 times the wvolume average

25 particle diameter, and a content {(b2) (% by weight) of particles
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0.109Qy (g)1.82.01.83. 1Fabri cati onDOXDOQAppear ance~~OXTot al val uati on~XpQ
33 30 March 2004 -34 CLAIMS: 1. A polyolefin resin conposition
conprising: (i) a polyolefin resin, and (ii) an anti-bl ocking agent in an
anount of from500 to 5 15,000 ppm by wei ght based on the 3‘6’%\'}!%& §§4the
pol yol efin resin, which anti-blocking agent conprises kaollni 5 has:
(a) a volune average particle dianmeter of from21 to 5 un, 10 (b) particles
having a particle diameter of not less than 1.5 tinmes the above-defined
vol une avet®RjEllar 8i dar dickeet @tahaten axmweedisfg f22m 30 verdOmdaswssdht ,
and (c) particles having a particle dianeter 15 exceeding 22Etmin an
amount of laesordiqig A Pvobesaetepr i piny itted folldowing sheps (&f)i ted 4 Ly
wei ght is based on the total weight of the anti-blocking agent being

regarded as 100g (1) awegble i20pRt ifhe tREinall ch8 theYda APos disPr rsed
according to claim1, wherein the conposition further conpri sessﬂ%i i) an

organic a”bgenﬁﬁﬂﬁpwﬁﬁdﬂ%ﬁﬁbdﬁﬂ&“ﬁaﬁgsfrEHEﬁEE&t6b§%QHQn$pH‘Q?lW%T@%,
3. T yol e

based on the wei ght of the 25 polyolefin resin. e po inTresi'n
conposig i on accorgiyn | gi Mt{@ﬂ i sitjon_further_co i ses
(iv) a Ef"synt hetic (gr%t %%ﬁ%k?néﬂ%agsen , ﬁ%répﬁ?%%gggt'heés;@ﬁtaﬁ& jfpark o

anti - bl ockj vol une 30.Ma 2004 -35 particle dianeter of
from 1 to HooRCURAs B8 Mt edur & oY NERKERP o ¢ A dynita PeLution
ant i bl ocki ng a@ent to.a cgntent 85’ the anti-blocking agent is from10/90 to
90/ 10, and8S(ETHUFERarTEERt ERRILFIPRE Y nE HBEREULAPPEE| BRRERgOEgERPMand
the anti-bl ocking agent is from500 to 15,000 ppm by wei ght based on the
wei ght of €hé2g& %egeﬁt mArG & particke diipmes s dletribusdion ebHfosreasn
according to claim3, wherein the conposition further conprises (iii) an
organi ¢ antRRTeBPEEted Niin dmveahBuaPagtt ifialed Paoe tor §i6ad ifprhinn eeryat
based on the weight of the polyolefin resin. 15 5. The polyolefin resin
conpodftion accotd) ng romulaitive, Sierdhiameber synt haki ocdnime bpackiage agent
conprises synthetic noncrystal alum nosilicate fine powler. 20 6. The

pol yol ef i Miase tex odposribotian conrvagi $ cejarded, ashered Tuhdpsynidesi c
anti - bl ocki ng agent conprises synthetic noncrystal alumnosilicate fine
powder. 7.diaréter commdi sing the polyolefin resin conposition 2~ according
toclaiml1. 8 A filmconprising the polyolefin resin conposition according

to claim2. 30 Q4Ad iddater@rising ¢ R 1 fidE st iF4
according to cl gi m)A3. 30 I\/ar(ch )2304&%0. &)g?%tﬁmdgoﬁ%%%@%‘%jhrgf a

pol yol ef i i g188idn & {4 PNy RCGOKdI [ .

I NS/ Ne/ N RS/ Ne/ N ﬁvﬁ%&@?‘?\%ﬁv leg/ i thjrl%ﬁt/% I\f /‘?\%#“NT?/ RV RFRPR B IS nos
NO/ N/ Nk / N/ s Gi/aNs/ D= - . . .

} Xsni gﬂiZ] gé’]@é{aé]\l'gﬁ\l’ ca ga?c%%%%g\]n(ca cg]%cgfc%T%%TE!i] %fa ¢a tCJ'a Jbeaﬁ @flvd'zi‘]%a] caj
Ca]ca]ca]%§L%§k§%h%9h§%h%%L%aL§%geding 224m are found from the volume

particle diameter distribution curve.

2. Haze (%)

20 It was measured according to ASTM D1003-61.

3. LSI (%) (Light Scattering Intensity)
The film was allowed to stand for 24 hours or more under

atmosphere of 23 * 2 and 50 £ 5% RH (relative humidity).

25 Thereafter, with respect to the film, scattering lights

20
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10g 10 (2) the film piled is allowed to stand for 7 days in the

oven and then taken out, and
(3) with respect to the £ilm taken out (two sheets of the
£film are bonded with each other), using a tension tester of a
constant crosshead speed, a part of 500 cm? area thereof is
15 subjected to separation in a shearing manner under a condition
of a drawing speed of 200 mm/min. , thereby finding a maximum
stress required for the separation. The smaller a value of the

maximum stress, the better the anti-blocking property.

20 6. Anti-scratching property (AH) (%)
It was measured according to a process comprising the
following steps (1) to (8):
(1) two sheets of a blown £film are allowed to stand for
24 hours or more under atmosphere of 23 = 2C and 50 £ 5% RH,

25 {2) said two sheets are piled so as to face respective
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u& () - B 1 10% (4) the resulting set is fixed on a shaker, a trade mark
of RECORPO SHAKER R-10 manufactured by TAITEC Co.,

{(5) the other side surface of the films piled is fixed
through a metal pipe whose surface is covered with a silicone
rubber,

10 {(6) the films are rubbed with each other for 1 minute under

conditions of an amplitude of 40 mm and a shaking rate of 60

times/min.,

{7) a Haze value of the film after rubbing is measured
according to ASTM D1003-61, and

15 (8) a AH (%) is calculated by the following formula (3),

AH = Haze value of the film after rubbing

- Haze wvalue of the film before rubbing (3).

20 7. Fabrication (stain on roll)
It was measured according to a process comprising the
following steps (1) to (4):
(1) the resin composition is molded according to an air
cooling tubular filmmolding process, thereby obtaininga £ilm,

25 and the film of 400 m in length is wound on a paper pipe,
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) based on the following criteria,

©: no stain is observed,
O: a slight stain is observed,
10 A: a stain is observed, and
X : a stain is observed and the stain is sometimes

transferred to the f£ilm.

8. Coefficient (S) of circular degree

15 It was measured according to a process comprising the.
following steps (1) to (4):

(1) a sample is photographed by an optical microscope to
obtain a picture (X800 magnification) having figures of 20
particles or more.

20 (2) the figure in the picture is treated with an image
analyzer, a trade mark of IMAGE ANALYZER V10, manufactured by
TOYOBO CO., LTD., thereby obtaining an image,

(3) an area of a subject in the image and a perimeter of
the subject are measured to obtain an average value of the area

25 (A) and that of the perimeter (L), and

24




10

| 10968 () -! 10%6&' ()-\/ 10%6&' () -, YOUGE () - #} L0%G8’ () - 010%G&' () - JIKAKKKLLLAE:

/ 109 10%6& ()-\110%6& ()-11)110%& ()-C ! 10%&' () -

94 10%G8! () - #- 1098 () - LAWMNNNNNDYNC 10 10G 10G ) .

10G3=10%8’ () - 39! 10%6&' () - P7! 109G&' () - P5! 10968 () - | 3! 1096} VR oo evne

10 f110%& ()-1f!109%& ()-1C 10%& () -

1 109%' ()-!109%' () - 3" 10%& () - CO00COP1P| PAEYNC 10

| 109%&: () - 010% () { PP" the@tya Phddok {0d B YOURes) are0s@bE)-iitRrRG-QoQQUE¥NC

10

3f) 1 10%&' ()aBévéint®tipn¥ABdoNE1A) { 364 10RErébyE1dQYRg( tha! ¢08&E {1 ORBRRRR

SAEYNC 10 5! 10%&’ ()-v 3} 10%& ()- 1

109 () - y/ Vg P8 ( 1 8ch10%8akhrs!, 10% () - SES) S1BnSoSpS~SSbC 10

1109%9&' ()- ! 10%& ()- 10 10 10P=109& ()-:  10%&' ()- 7! 109%& ()- SS3Tr TTTUJELC

1011 1096& ()- ~10%Q& () -1 10%9& ()-1!10%& ()- & 109%4& () -

1 10998’ () - USUUUWGWAEDC

\}\2\2:3{)%:0%"‘]&9(? "334089&1 L) PLIOA & PRLYUEE - P 10%& () - 11 10%& () - VWY

10s- ! 10908 () - 3| +1 10% & é) _3f) 1109 & é 1 C =9%0% éé <9 $1099& () - 3641 10908

' () - W XYXXXYSYdERE: HETE9FRTe. <9o1848¢ k9 J551859445( AP 7 - The smaller

3C10%I& () - 1ML0%I& () - y/ $10%I& () - SYVYWXYYYGYYY&ZbC 10C! 10% ug& () -

1 10% u&' () -thepogakng ) - Fhaobgtiket) theo§lidingoPTePeRy -( ) - &ZcZeZnvzZ[ dELC

1010% u& ()-1110% u& ()- }10% u&' ()-

10% u& ()-10% u& ()-f110% u& ()-[["[Z[[[\dBbC

10! | " YORO%U&' () - YOB/$10% u&' () - P6#! 10% u&' ()- 0! | 10% u& ()-)<c10% u& ()-I
10. Appearance

10 More than one panelist observed flickering of the £ilm,
namely, amounts of grain having a length of about 50 to 100
ym), and it was judged on the basis of the following c¢riteria,

@: all of the panelists judge that £flickering of the film
is slight,

15 Q: almost all of the panelists judge that flickering of
the f£ilm is slight,.

A : not less than half the number of the panelists judge
that flickering of the f£ilm is slight, and
X : all of the panelists judge that flickering of the film

20 is not slight.

11. Total wvaluation
From the results of transparency, see through property ,
anti-blocking preoperty, sliding property, anti-scratching

25 property, fabrication and flickering of films, balance between

25
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An anti-blocking agent and a polyolefin resin were
melt-kneadedusingaBanburymixer toobtainamasterbatchhaving
an anti-blocking agent concentration of 10% by weight, provided

15 that the weight of the master batch was assigned to be 100% by
waight.

An organic amide compound and a polyolefin resin were
melt-kneadedusing a Bamburymixer toobtainamasterbatchhaving
an organic amide compouz}d concentration of 2.0% by welght,

20 provided that the weight of the master batch was assigned to
be 100% by weight.

The above-mentioned master batch of the anti-blocking
agent, that of the organic amide compound and a polyolefin resin
weredry-blendedusinga tumblemixer soas tohave theproportions

25 of respective components as shown in Table 2, thereby obtaining
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provided that the polyolefin resin only was used in Comparative
Example 1.

10 Evaluation results of the respective films are as shown
in Table 3. For the measurement of Haze, LSI and flickering of
films, the film of 80 X m thickness was used, and for the
measurement of anti-blocking property, friction angle and

anti-scratching property, the £ilm of 20 4m thickness was used.

The results of Example 1 and Comparative Examples 2 to
4, in which one kind of the anti-blocking -agent was used, and
the results of Comparative Example 1, in which no anti-blocking
agent was used, show the followings:

20 1. the film obtained in Example 1 using the anti-blocking
agent, which satisfies the requirements defined in the present
invention, was supefior in transparency, see through property ,
anti-blocking property, sliding property, anti-scratching
property and fabrication, hardly had visually dazzling sense

23 (namely, superior in appearance), andwaswell- balanced in these
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in transparency and appearance,

10 4. the £film obtained in Comparative Example 3 using the
anti-blocking agent, ABA-3, which does not satisfy the
requirements defined in the present invention, was insufficient
in fabrication, and

5. the film obtained in Comparative Example 4 using the

15 anti-blocking agent, ABA-4, which does not satisfy the

reguirements defined in the present invention, was insufficient

in anti-scratching property and fabrication.

Example 2 and Comparative Examples 5 to 7

20 The above-mentioned master batch of the anti-blocking
agent, that of the organic amide compound and a polyolefin resin
weredry-blendedusinga tumblemixer so as tohave the proportions
of respective components as shown in Table 4, thereby obtaining
a mixture. The mixture was molded into a f£film using a tubular

25 f£ilm molding machine having a 50 mm@ single screw extruder
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rate of 25 kg/hr, a die temperature of 200C and BUR of 1.8,
thereby obtaining a single layer film having a thickness of 20
Lm and another single layer film having a thickness of 80u

5 m in each Example and Comparative Example.

Evaluation results of the respective films were as shown
in Table 5. For the measurement of Haze, LSI and flickering of
films, the film of 80 #4m thickness was used, and for the

10 measurement of anti-blocking property, friction angle and

anti-scratching property, the £ilm of 204 m thickness was used.

The results of Example 2 and Comparative Examples 6 and

7, in which two kinds of the anti-blocking agents were used in

15 combination, and the results of Comparative Example 5, in which

onekindof theanti-blockingagent wasused, showthe followings:

1. the film obtained in Example 2 using two kinds of the

anti-blocking agents, which satisfy the requirements defined

in the present invention, was superior in transparency, see

20 through property, anti-blocking property, sliding property,

anti-scratching property and fabrication, ha:c'i_ly.had visually

dazzling sense (namely, superior in appearance) and was well-
balanced in these properties,

2. the film obtained in Comparative Example 5 using the

25 anti-blocking agent, ABA-2 only, which does not satisfy the
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requirements defined in the present invention, was insufficient
in fabrication,

3. the film obtained in Comparative Example 6 using two
kinds of the anti-blocking agents, which do not satisfy the

5 requirements defined in the present invention, was insufficient

in transparency and appearance, and

4. the f£ilm obtained in Comparative Example 7 using two
kinds of the anti-blocking agents, which do not satisfy the

reguirements defined in the present invention, was insufficient

10 in anti-scratching property and fabrication.
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10/ K~#1096#8&' () - +~#10%6#&' () - +~H10YBH&' () - +~#10%BHE' () - +~H#10%6#&' () - +/ KSFR)
#*+, 147: t TA6H - . . -
10~#1006#& () - +-#1096#& () - +~#10964#8 ) —+~#1006A& () +/ KOER) ##100088 (] -+
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1109648 () - +~#10%H& () - +~#LOYHE () - + KSFR) #~#10964E () - +~H10%4& ()| +LO
RUVj koS76Hdiameter ( im) 2.55 17 3.11 6.49

L~ L0V &L - s =1 0UBIE: ()l KSERNH=HL0UB LY () - =it OUBIE () - 2=t L0UBHE () +kI
mopv® @H| b1 (wt#) 35.3 36.5 25,1 16.2

~H~ /6] = = 5 = = -
Jlrvgl #ég éﬁjﬁwwﬂwwe@éﬁ&wo_ TOFT eV O TS ()
1/ K$FR} #~FE0%6#& () - +~#10%6#& () -[+~818%8#&] (o #5854 00 #&'.(7)47+~¢fm%?@517- +_7
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S36H

Table 2
Example Comparative Example
1 1 2 3 4
Polyclefine resin
PO-1 80 80 80 80 80
PO-2 20 20 20 20 20
Anti-blocking agent
ABA-1 0.3 - - - -
\ ABA-2 - - 0.3 - -
ABA-3 - - - 0.3 -
ABA-4 - - - - 0.3
Organic amide compound 0.19 0.19 0.19 0.19 0.19
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1 #10%BR& ()-3 #109R$R& ()-3 #109RSR& ()-3 i pLOYRSRE () -
"109R$RE ()-' 106#106#106#)*+ -.0| @[; 1 #109R$R& ()-3° #109R$RE& ()-3/K
# #109R$R& ()-30° #109R$R& ()-3° #100R$REL{A - 3024689BC8{[; 1°
#L0YRBRE! () -3/ K #° #L0%RBRE ()-3° #L0%BRE ()-3 #10%?$R&'() 3

#109R$R& ( y=—SBFFICSXY T 7HHK+H# ] \E/ REL=3—# (Foa
#109R$RE () -3° #10%RSR& () - 3Yaei Mgy dLy % # #{(E R
#10URSRE () -3° #100R$R& ()-3° #10%BRE ()13 F109 R&:()-‘th3'4{[ 7
#109R$RE ()-3° #10YRSRE ()-3° #10YRSRE ()13 #10UYRSRE ()-8 #10VRBRE ()-3
| K #sS3{[; |Ha#a0(®IR& ()- 3 #109RSRE () - 3] #RSRE10)-B | #1DURSRR' A)0-3/ K
# #10%RRe——35 S+
LSI (%) 6.7 1.8 9.7 7.6 11.2
Anti-blocking (N/m?) 9530 1310 910 860 840
tan O 0.14 0.71 0.14 0.17 0.15
AH (%) 1.4 - l.8 2.0 5.4
Fabrication @) X (@) X A
Appearance O © X O O
'| Total valuation O X A X A
Table 4
Example Comparative Example
2 5 6 7
Polyolefine resin
PC-1 80 80 80 80
PO-2 20 20 20 20

aAnti-blocking agent

ABA-1 0.1 - - -
ABA-2 _ - 0.1 0.1 -
ABA-3 0.2 - 0.2 0.2
ABA-4 - - - 0.1
Organic amide compound 0.19 0.19 0.19 0.19
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1. A polyeclefin resin compesition comprising:
(1) a polyolefin resin, and
(i1} an anti-blocking agent in an amount of from 500 to
5 15,000 ppm by weight based on the weight of the
polyolefin resin, which anti-blocking agent
comprises kacolinite and has:

(a) a volume average particle diameter of from 1

to Spm,

10 {(b) particles having a particle diameter of not
less than 1.5 times the above-defined volume
average particle diameter in an amount of

from 30 to 40% by weight, and

{c} particles having a particle diameter
15 exceeding 22um in an amount of less than 1.0%
by weight,

provided that the above defined % by weight is
based on the total weight of the anti-blocking
agent being regarded as 100% by weight.

20
Z2. The polyolefin resin composition according to claim 1,
wherein the composition further comprises (iii) an
organic amide compound in an amount of from 200 to
5,006 ppm by weight based on the weight of the
25 polyolefin resin.
3. The polyolefin resin composition according to claim 1,
wherein the composition further comprises (iv) a

synthetic anti-blocking agent, wherein:

(a) the synthetic anti-blocking agent has a volume
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(c) a total content of the synthetic anti-blocking

agent and the anti-blocking agent 1s from 500 to
15,000 ppm by weight based on the weight of the

polyolefin resin.

The polyolefin resin composition according to claim 3,
wherein the composition further comprises (iii) an
organic amide compound in an amount of from 200 to
5,000 ppm by weight based on the weight of the

polyolefin resin.

The peolyolefin resin composition according to claim 3,
wherein the synthetic anti-blocking agent comprises

synthetic noncrystal aluminosilicate fine powder.
The polyolefin resin composition according to claim 4,
wherein the synthetic anti-blocking agent comprises

synthetic noncrystal alumincsilicate fine powder.

A film comprising the polyolefin resin composition

according to claim 1.

A film comprising the polyolefin resin composition

according to claim 2.

A film comprising the polyolefin resin composition

according to claim 3.
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10. A film comprising the polyolefin resin composition

acceording to claim 4.




