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1. " w . METHOD FOR PRODUCING A POLYOLEFIN covposl TI &M P 'S

AND METHOD FOR' PRODUCI NG A POLYCLEFI N FI LM - This pateﬁt? ;Z .
application clains foreign - priority*to Japanese Patent Application’
065219119 5 - filed Septenber 13, 1994. ' ‘The present
|ﬁvent|on relates to a nethod ‘ for progycing a polyolefin conmposition: .
afd. to a - . nmethod for producing a polyolefin film Mre 10
-partlcularly, the present invention relates to a - met hod for ‘producing
a pol yol efin conposition which is conprised of polyolefin particles
havi ng an average particle dianeter of from500 to 1300 pm and

havi ng not nore than 10@6bé wei ght of fine particles 15 wth a dianeter

of 300 [err]mor |ess [7108s PRODUCING B ROLIOLBFIN| COMBQSIRION (o 5

nmet hod for produci ng a AND mmnyaunfmwcm A0 FOLYQLRENIW RIIM N

conposi tion. The resultant polyolefin fil mhas an excell ent

appear ance, transparency, blocking resistance and 20 scratch resi stance
and, as such, is especially This patent application claims foreign

priority to Japanese Patent Application 06-219119
5 filed September 13, 1994.

EIELD QF THE INVENTION
The present invention relates to a method
for producing a polyolefin composition and to a
method for producing a polyolefin film. - Moxe .

10. _particularlf, the present invention relates to a
method for producing a polyolefin composition which
is comprised of polyolefin particles having an
average particle diameter of from 500 to 1300 um and

_ having not more than 10% by weight of fine particles
15 with a diameter of 300 ym or less. The present
invention also relates to a msthod for producing a
poiyolefin film from the polyolefin composition.
The resultant polyolefin film has an excellent
appearance, transparency, blocking resistance and
20 scratch resistance and, as such, is especially

useful as a food packaging film or wrap.

Films made from polyolefin have a wide

variety of uses, such as, packaging materials for



useful as . a food packaging filmor wrap. 1 "~ Fil ms made fronf

pol-yol efin have a wi.de vari ety of uses, such as, packaging materials
for : - 2- various kind of
articles incruding foods. More specifically, filnms nmade from

p&l ypropyl ene have been wi dely used for food packagi ng because of
their excel |l ent nmechani cal properties, optical properties, 5.
such as gloss, transparency and the |ike, and food sanitation
properties, such as vapor barrier, odor | essness and the |ike.
However, -fil nms nmade fron1po|yo|ef|n have a - distinct disadvantage in
that the pol yol ef i n f|In1to the another fil rgg#e e filns are
piled one on top various 8+n@h%fcﬂ4ﬁ%° esn Lecipding gﬂ Pty of

o Yo 61110 111 15 Aty ) Bl o rpcopm o el 2155 (10
‘mai n et hods have gleyehapely! @séd 843 food packaging because of their
excellent mechanical properties, optical properties,
5 such as gloss, transparency and the like, and food
sanitation properties, such as vapor barrier,
odorlessness and the like.
However, films made from polyolefin have a
distinct disadvantage in that the polyolefin film to
10 the another film when the films are piled one on top
of the other. This undesirable property of
polyolefin £ilms is referrad to as blocking and
_deteriorates the work sufficiency, for example, in
packaging.
15 : Two main methods have developed to-pievent
" blocking in polyolefin films. In one method, an
antiblocking agent, such as an inorganic.fine powder
(e.g., s8ilica) or an organic fine particles (e.g.,
cross-linked polymer), is mixed with the polyolefin
20 particles used to prepare the polyolefin £ilm. 1In
- the other method, an antiblocking agent in |
combination with A lubricant, such as a fatty acid
- amide, is mixed' with the polyolefin particles used.
| to prepare the polyolefxn £ilm.
25 It is well known that polyolefzns can be
obtained by polymerization of olefins in the



bl ocking in polyolefin films. In one nethod, an : anti bl ocki ng agent,
such as an inorganic fine powder. (e.g., silica) or an organic fine
particles (e.qg., cross-linked polymer), is mxed with the

pal yol efin 20 particles used to prepare the polyolefin film In

t fe ot hef nethod, an antibl ocki ng agent in conbination with a

| ubricant, such as a fatty acid amde, is 37 xed with the polyolefln
particl es used. to prepare the polyolefin film 25 ot
is well known that polyolefins can be obt ai ned by pol yneri zation of
olefins in the ' - 3- presence
of a catalyst represented by a titanium trichloride-organoal um num
conpound. However ,pidsance ofcat cayalystaiepriesentéd shy fa ddttanjuns f or

pol ymeri zation is very low. The polyolefin 5 particl es obtained by such
pol yneri zat i on havbrxchlOrhﬁﬁnﬁaﬁa§¢4&§qﬂnnﬂd5°UP§§R¢thQWQYQ§ﬁ SBeticles

Si zes and usually contain npredEF 0% b g of fine
particles having LIRS aﬁF‘ﬁbFY ﬁa§ é The average

particle size is u éﬁ&éﬁ%uﬁagiahhfg ;ggb . [%ﬁé]aalyéibfiipltlon t he

di spersibility of
5 particles obtained by such polymerization have a

comparatively wide distribution of particles sizes
and usually contain more than 20% by weight of fine
particles having a diameter of not more than 300 um.
The average particle size is usually less tham 500

10 pm. 1In addition, the dispersibility of antiblocking
agents in such polyolefin particles is good.

Several improved catalysts having higher
catalytic activity for the polymerization of olefins
have been developed. Polyolefin particles obtained

15 by using the improved catalysts usually contain less
" than 10% by weight of fine particles having particle
diameters not more than 300 ym. In addition, such
polyolefin particles have a narrow distribution of
éaiticle sizes and the average particle size is more
20  than 500 pm.

Polyolefin particles obtained by using the
improved catalyst have the advantages of ease of
preparation and decreased danger of dust explosion.
However, the dispersibility of antiblocking agents

25 into such polyolefin particles is so poor that any

polyolefin composition made from such particles will



agents in such polyolefin particles is good. : Several.
i nproved cat al ysts havi ng hi gher - catalytic activity for the .
pol yrmeri zati on of ol efins have been devel oped. Pol yolefin particles
obtained 15 by using the inproved catalysts usually contain |ess

18% by weight of fine particles having partjcle
than 300 [err]m

di stribution

tRan 500 [err]m
| nproved catal yst have the advant ages of ease of
decreased danger of dust expl osion. However, the dispersibility of

of

di aneters not nore

t han

I n addi tion, such pdﬂVbIefin particles have a narrow
particle sizes and the average particle size is nore .20
: Pol yol efin particles obtained by using the

preparation and

anti bl ocki ng agentsave?the antibkaukingolagehesi uniandgeneeasly so poor that
any- pol yol efi n conposi ti.on nmade fron1such‘garticles wi -

- 4- have tdispexsed| bhkewghaufent &nMn
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E%£I¥i£§E§3§r§ﬁﬁgh£§hce* anti bl ocki ng agents in polyolefin

Methods to improve the dispersion of
antiblocking agenté in polyolefin particles are
described in JP-A-57-3840 and JP-A-58-225142. The
texm ‘A':as described herxein means Unexamined Patent
Publications.

In JP-57-3840, a method is disclosed in
which polyolefin particles are mixed with an
antiblocking agent, i.e., silica powder (trade name
“gyloid 244" or “Aerosil 380" ). The mixture is

 subjected to a temperature between 50 °C and the

melting temperature of the polyoclefin. an orgﬁnic

" amide is then added to the mixture as a lubricant.

According to this method, the antiblocking agent and -

the lubricant must be separately mixed with the
poiyolefin particles. The disclosed mixing steps
are complicated and undesirable for industrial
processes.

In JP~-A-58-225142, a method is disclosed
for preparing a composition in which propylene '
polymer particles are mixed with an antiblocking
agent, i.e,, silica powder (trade name "syloid 244"

or “Aerosil 200") and a magnesium and/or aluminum



described in JP-A-57-3840 and JP- A-58-225142. The . ‘term"A" as described .
herei n means Unexamni ned Pat ent -~ Publications. 10 I n
JP-57-3840, a nmethod i$ disclosed in whi ch polyolefin particles are

" mxed wth an anti bl ocki ng agent, i.e., silica powder (trade. nane."
"gyl oi d 244" or "Aerosil 380" ). The mixtws.is subjected to a
tenperature between 50 [err]C and the 15 nelting tenperature of .the

pol yol efin. An organic. am de is then added to the mixture as a

| dbri cant. According to this nethod, the antibl ocking agent and

t he lubricant nust be separately m xed wth the polyol efin particles.

The di scl osed n1X|n st re Li cat and und e_Ltor

i ndustrial sngog spec:.fzc fag‘%r‘m 3 d?'f“ﬁ?%%ﬁgggac%mt hod is

di scl osed for a A isdd£2080 &ﬂe JsRetfl sinoRd ene pol ymer
W t

particles are m xed an antiblo agent, 1.e., silica powder

(trade nane "syl oi ght¥locking &Qeﬂ'é\wd tﬁeoﬁdxﬂi‘ql scegonplicated/ or
al um num salt of a

specific fatty aciand mmmiﬁef%émsulalapm%ﬁs%l t of a specific
fatty acid with the

S o)

The object of the present invention is to
provide a supérior industrial process for producing
a polyolefin composition comprising (I) polyolefin
particles having a large average particle diametexr

10 and containing a small amount of fine particles
obtained by using a high activity catalyst for
polymerization and (II) an antiblocking agent, |
without the need for the complicated mixing step or
steps used in the conventional methods. The '

15 resultant polyolefin composition would be used to
produce a polyolefin film which has an excellent
appearance, ‘transparency, block;nq resistance and
scratch resistance.

The present invéntors found that the

20 object could.be attained by

a) mixing

i) pblyolefin particles having a large

average particle diameter and containing a small

amount of fine particles, and



: ant i bl ocki ng agent makes the nixing'step conplicated ~ and unde

sirabl e
for industrial processes. : The object of the present
invention is to provide a superior industrial process for producing:

a_pol yol efin conposition conprising (I) pol yol efin

particles

| &r ge average particle dianeter 10 and cagtaining a snall anoun
particles obt ai ned by using a high activity catal yst for

pol ymerization and (11). an anti bl ocki ng agent,

W t hout the n

havi ng a
t of fine

eed for

the conplicated mixing step or steps used in the conventional met hods.
The 15 resultant polyolef in conposition would be used to
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particles, and
. and

5 b) then melt-kneading the mixture.

More specifically, the present invention

relates to a process for producing a polyolefin

composition, comprising the steps of:

a) mixing

10 i) 100 parts by weight of polyolefin

particles’ (I) having an average particle diameter of

from 500 to 1300 ym and containing not more than 10%

by weight of fine particles having particle

diameters of 300 uym or less and

15 ii) 0.05 to 0.6 parts by weight of an

" inorganic fine powder (II) having an average

particle diameter of from 1 to 4 ym and an apparent

specific gravity of 0.2 to 0.5 g/cm’; and

b) melt~kneading the mixture to form the

20 composition.

The present invention also relates to a

process for producing polyolefin film, comprising

the steps of:

a) mixing

25 . i) - 100 parts by weight of polyolefin

particles .(I) having an average particle diameter of



-6- : B ' i) a specified anount of -an inorganic fine

powder "having a specific range of an average
apparent specific gravity, ' and 5 b)

particle dianmeter and an
t hen nelt-kneadi ng the

m xt ur e. More specifically, the present invention

rel ates-t-o a process for producing a polyolgfin

conposition,

conprising the steps of: _ a) mxihg 10 i) 100 parts
by wei ght of polyolefin particles (1) having an average particle
i anet er of from500 to 1300 [err]mand containing not nore than 10%

by wei ght of fine particles having particle
or less and 15 i) 0.05 to 0.6 parts

di anmeters of 300 [err]m
by wei ght of an

i norgani c fine powdeom(509 $m\i30§ pm amdkreantaining pok toxee t328208r of

froml1l to 4 [err]mand an apparent specific

gravity of 0.2 to 0.5

“g/lcrerr]; and by weighp)offinepartickes having: BREEIG S ormthe 20

conposi tion. . T
process for producﬂﬁ@mﬁﬁ?ﬁﬁﬂ?ﬁ!giofFPn?rc 7% i3 g

a) mxing

present_inventjon also relates to a

the steps of:

i) 0.05 to 0.6 parts by weight of an

) 'inorganic fine powder (II) having an average

particle diameter of from 1 to 4 pm and an apparent

specific gravity of 0.2 to 0.5 g/cm’;

b) melt-kneading the mixture to form a

polyolefin composition; and

10 ¢) melt-extruding the polyolefin composition to

form the polyolefin film.

DESCRIPTY X

The present invention will be explaihed in

15 ~ further detail in the following Preparation section

and Examples.

The process for producing a polyolefin

composition comprises a step of mixing polyolefin

20 particles (IX) having a specific range of an average

particle diameter and containing an amount of fine

particles and a specified amount of an inorganic

fine powder (II) having a specific range of an



25 i) 100 parts by weight of polyolefin  particles (1)
havi ng an average particle dianeter of -

-7- from500 to 1300 [err]mand containing not nore than 10%

by wei ght of fine particles having particle - ~dianmeters of 300 [err]mor
lzess and- - ii) 0.05to 0.6 parfs by weight of an 5 - - =

I norganic fine powder (11) having an averagé' particle dianmeter of from
1 to 4 pmand an apparent specific gravity of 0.2 to 0.5 g/cnferr];

) nelt-kneading the mxture to forma pol yol efin conposition; and 10
c) nelt-.extruding the polyolefin conposition to formthe polyolefin
film '~ DETAILED DESCRIPTION OF THE I NVENTION

The present i-nvent pggrdgeé |pdrcieip! aiagfedr ankban appitent dglexilficn the
fol |l owi ng Preparation section . and Exanpl es: Preparati on of

pol yol ef i n conposi grawity, and a step of melt-kneading the obtained
mixture. '
The polyolefin particles (I) used in the
5 present invention are polyolefin particles, such as
polypropylene and.901yethylene, having an average
particle diameter of from 500 to 1300 um, preferably
from 600 to 1200 ym. Furthermore, the polyoclefin .
particles contain not more than 10% by weight of
- 100 fine particles having an average particle diameter
of }00 um or less. When the average particle
diameter of the polyolefin particles exceeds 1300
um, the dispersion of the inorganic powder is
insufficient to produce the desired polyolefin
15 composition. The average particle diameter of the
" polyolefin particles is determined by measuring
particle size distribution by laser diffraction.
As the polyolefin used in the present
invention, polyolefins incorporating propylene as a
20 monomer component are preferred, and a homopolymer
' of propylene and random copolymers of propylene-
ethylene, propylene-a-olefin and propylene-ethylene-
a-olefin are particularly preferred. As the -
olefin, those having 4 to 10 carbon atoms are
* 25 preferred and, among them, butene-l is more

preferred.



-

The process for producing a polyolefln ' '”conp05|t|on conprises a step
~of m xi ng pol yolefin 20 partlcles (1) having a specific range of an

aver age particle dianmeter and containing an anmount of fine

particles and a specified anount of an inorganic fine powder (I11)
kavi ng a-specific range of an _ average particle

di ameter and an apparent specific gr¥wity, and a step of

met - kneadi ng t he obt ai ned - m xture. : The potyol efin
particles (1) used in the- 5 present invention are polyolefin particles,
such as pol ypropyl ene and pol yet hyl ene, havi ng an average

particle diameter of from500 to 1300 [err]m preferably from600 to

1200 [err]m Furthernore, thgaqk powd&¥ [ { | Bt yeqse@nial gp@ot nore
t han 10% by meight of 10 r?ﬁ ne ggbﬁﬁ%ﬁkggnhaV|ng an average particle

di anet er Faege{rerxdvantrmhess ond daviihg ancaverageapartiele
di aneter of the polyolefin particles exceeds 1300 [err]m the

di spersion of the dmangmmﬁ)(ﬁm li o 4 um andnenfapparent spesifdgce t he
desired polyolefln A ,
grzvity of from 0.2 tc 0.5 g/cm’, preferably from 0.2

5 to 0.5 g/cm’.  When the average particle diameter of
the inorganic fine powder is less than 1 um, the
blocking resistance of the film obtained from the
polyolefin composition comprising the polyolefin
particles and tne inorganic fine powder is

10 insufficient. When the average particle diameter of
the inorganic fine powder exceeds 4 um, the
appearance and transparency of the film obtained
from the composition is decreased. When the
apparent specific gravity of the inorganic fine

15 powder is less than 0.2 g/cm’, the appearance of the

" £film obtained from the composition decreases and
when it exceeds 0.5 g/cm’, the scratch resistance of
the film obtained from the composxtxon deteriorates.

Examples of the inorganic fine powders are

20 gilica, magnesium silicate, alminum silicate,
calcium carbonate, magnesium oxide and the like.,
Among them, silica is suitably used.

The amount of the inorganic fine powder
(IX) used in the composition is between 0.05 to 0.6

25 parts by weight per 100 parts by weight of the

polyolefin particles (I), more preferably 0.1 to 0.3



15 conmposi tion. The average partlcle dlaneter of the - polyol efin

particles is determ ned by neasuring particle size distribution by

| aser diffraction. As the polyolefin used in the present

i nvention, polyolef ins incorporating propylene-as a 20 . nononer

conponent are preferred, and a honopol yner. 1g. of propyl ene and random
copol yners of propyl ene- et hyl ene, propylene-[err]-olefin and

pr opyl ene- et hyl ene- [err]-olef in are particularly preferred. As the
[ferr] - ol efin, those having 4 to 10 carbon atons are 25 preferred
and, anong them butene-1 is nore preferred.

-9- The inorganic_fine powder (1] used in the

present invention PATERDT MR K0aLA0 RATYMbY weddht of dhfheter of from 1
G onf o 11 "br et or aBEYEHERL B 'fciefc,«vsgé%ép"f SR S 58y o age
Factt el fareter Shergmibraeyings L od el i s iaa 1 (oI
than 0.05 parts by wezght, the blocking resistance
5 of the film made from the composition is
insufficient. When the amount of the inorganic fine
powder in the'composition'exceeds 0.6 parts by
weight, the dispersibility of the inorganic fine
powder in the composition decreases and results in
10 deterioration of the appearance and transparency of
the resulting film.
The inorganic fine powder (II) preferred
in the present invention is silica having an average
particle diameter of from 1.5 to 4 um and an
15 apparent specific gravity of from 0.2 to 0.4 g/cx’.
" Furthermore, it is preferred that the amount of the
-gilica in the composition be between 0.1 to 0.3
parts by weight per 100 parts by weight of the
. ﬁoiyolefin particles (I).
20 ' Conventional mixers, such as a_tumbler
' mixer, super mixer, Henschel mixer, screw blenderxr
and ribbon blender, can be used for mixing the
polyolefin particles (I) and the inorganic fine
powder (II).in the method of the present invention.
25 Mixers equipped with rotors are preferred in the

present method because of the higher dispersion



pol yol efin conposition conprising the polyolefin particles ‘and the
~inorganic fine powder is 10 - insufficient. Wen the average particle

di anet er of " the inorganic fine powder exceeds 4 [err]m the _
appearance and transparency of the film obtai ned fromthe -conposition
i'$ decreased. Wen the apparent specific gravity of the inorganic
fine 15 powder is less than 0.2 g/cn{er?{ ® the appearance of the

fil mobtained fromthe conposition decreases and when it exceeds 0.5
glcnferr], the scratch resistance of the filmobtained fromthe
conposition deteriorates. : Exanpl es of the inorganic fine
powders are 20 silica, magnesiumsilicate, almnumsilicate,

cal ci um car bonat e, effctencynafkitiie dndrgdaeid ifdme powder AT drheshe silica
is sui tably used. The amount of t'he inorgani.c fine powder

(11) used in the coampesitipni s When.miners CBMippedswibh rotarRs s(ﬁﬂ?-' wei ght

per 100 parts by el gl gf [iGr mixerPShd iR bELF okl Jusdl '

parts by el ght {0 400 paLsy hiaetBy"kn pd¥pneral spabYSE ik Riidd ©! S

(1). Wien the anoun
5 of the rotors is preferably more than 5 m/sec in

view of the dispersibility of the inorganic fine
powder (II).
In the melt-kneading step, a temperature
equal to or greater than the melting temperature of
10 the polyolefin particles can be used. This
temperature can be obtained, for example, by using a
melt-extruder, Banburry mixer. ‘
In addition to the polyolefin particles
() and the inorganié fine powder (II), additives
15 - such as antioxidants, neutralizers, lubricants,

" antistatic agents and the like can be mixed with the
polyolefin composition of the present invention as
the need arises. The amount of additives to be used
is mot critical. For example, the amount of

20 lubricants to be used can varylfrom 0.5 to 0.05
parts by weight per 100 parts by weight of the
polyolefin composition, preferably from 0.2 to 0.05
parts by weight and more preferably from 0.1 to 0.05
parts by weight. _

25 The polyolefin composition obtained from

the above-described process can be used for



i norganic fine powder in the conposition is less than 0. 05 parts by
wei ght, the blocking resistance 5 of the filmnmade fromthe conposition

i's i nsufficient. Wien the amount of ‘the inorganic fine- powder
in the conposition exceeds 0.6 parts by wei ght, the dispersibility
ef the irmorganic fine powder in theygonposition decreases and
results in 10 deterioration of the appearance and transparency of

the resulting film ' The i norganic fine powder (I11)
preferred in the present invention is silica having an average
particle diameter of from1.5 to 4 [err]mand an 15 apparent specific
gravity of from0.2 to 0.4 g/cnferr]. Furt her nore Is preferred

that the anount (ﬁpndduc1ng peltiextruded ﬂhble¥#ﬂxx§ﬂﬂagﬁagéYbé?ﬁeen 0.1to

ga?t i cl e; (IlogjIrts (bl’)’/“’md%l &iﬂlﬁ‘ﬁféﬂoo part,ﬁrg?y#ex%g%ut (5)'190 a%ogo’f%m For

m xer, super nlxer m xer, screw bl ender and rlbbon

bl ender, can be u n1X|ng t he pol yol efin particles (1) and the
i norganic fine pomdetn(iﬁg netnbole £88t peskiiind @oliyB3@pini nventi on.
25 M xers equipped with rotors are preferred in the - present nethod

because of thes hi ghidm,dianyeconventional extrusion method (e.g., a T-
die film-forming method, a tubular film-forming
method and the like) can be used. A T-die film-
foming method wherein high-speed £ilm formation can
be accomplished by using a large scale film-forming

10 machine is preferred. '

The conditions for film formation depend
on the kind of polyolefin and the extrusion method
used. For example, when a T-die film-forming method
is used, polypropylene film can be obtained by the

15 following four step process. Pirst, the ‘
‘polypropylene composition cbtained by the above-
disclosed method is melted between 180 and 300 °C.
second, the resultant molten composition is melt-
exﬁfuded between 180 and 280 °C. Third, tne extruded

20 molten composition is cooled witn cooling rolls
between 10 and 70 °C. Finally, the cooled
composition is subjected to winding in a f£film winder
in orxder to obtiin_the polyolefin film. The
thickness of the film can be contrélled by adjusting

25 the amount of the extruded molten composition and
the winding speed.



~efficiency of the i norganic fine powder (I1) in the Conposition. v%én

‘m xers equi pped with rotors (for exanpl e, super m xer and Hensche

m xer) are used in the present nethod, the peripheral speed of the
edge 5- of the rotors is preferably nore than 5 msec in vieM/of
the dispersibility of the inorganic fine powder (11).

In the nelt-kneading step, a tenmperature =13- equal to or greater than t he
melting tenperature of 10 the polyolefin particles can be used: This
tenperature can be obtai ned, for exanple, by using a mel t - ext ruder,
Banburry m xer. In addition to the polyolefin particles

(I') and the inorganic fine powder (lI1), additives such as

anti oxi dants; neutralizers,akgggagg? genis and the

| irke can be m xed with the . po ﬁgﬁen corrpossjllon o? fhe present

i nvention as pdbyolafinatompesidivth proviling £l vevihg &r used

Is not critical. For exanple, the anmount off 20 Ilubricants to be used can

vary from 0.5 to Oe®®ellent bglance 9f witFansparendy) plockiBg wei ght of the
polyolefln conp03|;ééggt4%cefergb Zkgééﬂnggégsignégcgin be obtained by
5 using polyolefin particles having a large average
particle diameter and low content of fine particles
without applying the conventional method in which
the complicated mixing step is considered essential.
The following Examples will illustrate the -
10 present invention. However, it is to be, understood
that the present invention is not limited to these
Examples.
The properties mentioned in the DETAILED
DESCRIPTION OF THE INVENTION and the Examples were

15 - measured in the following manner.

(1) Melt flow rate (MFR)
Melt flow rate was determined according to

the method described in JIS K7210, condition 14.

20 (2) The contents of ethylene and butene-1
Ethyiene content was determined by the IR
spectrum method described at page 256 in “(i) Random

copolymer” of KOBUNSHI BUNSEKI Handbook (published
by Asakura Shoten in 1985).



~parts by weight and nore preferably from0.1 to 0.05  parts by weight.

25 The polyolefln conposition obtalned fromthe above-descri bed
process can be used for -12-
produci ng nmelt-extruded articles, especially for produci ng pol yol efin
til ms of--about 10 to 100 [err]n1|n t hi ckness. In the
nmet hod for producing polyolefin 5 fil m-14Ry conventional extrusion

nmet hod (e.g., a T- die filmformng nethod, a tubular filmformng
met hod and the Iike) can be used. A T-die film fom ng net hod wherein
hi gh-speed filmformation can be acconplished by using a | arge scal €
filmformng 10 machine is preferred. The conditions for

L monor TR on depend BBl ke O ARG hRCRRY' R O
used, pol ypropyl e”ﬁg&&ﬂf%ﬂﬁdoﬂﬁh% %ﬁggm%g%‘gtgbhow ng four step

process. First, pol ypr.opyl ene conpositi bt ai ned by the above-
di scl osed method is melted. between 180 and 300 [err] C Second, the

resultant nolten conposition is nelt- extruded between 180 and 280
[err]C. Third, tne extrudedButene-i content (% by weight) = 1.208K',;

wherein K’,; is absorbance at 767 cm™.

5 (3) Average particle diameter of the

polyolefin particles
The average particle diameter of the

polyolefin particles was determined based on the
weight-cumulative particle size distribution of the

10 powder. The wéight—cumulative particle size
distribution of the powder was measured with an
apparatus (HELOS-E/LA; manufactured by Nihon Dénsi

' Company Ltd.) for measuring particle size

distribution by laser diffraction and was expressed

15 in terms of median diameter.

(4) Average particle diameter of the inorganic
fine powder
The average particle diameter of the
20 inorganic fine.powder was determined based on the
weight-cumulative particle size distribution of the
powder measured with a Coulter counter/multi-sizer

and was expressed in terms of median diameter.




[err]C. Finally, the cool ed ~conposition is subjected to winding in a
filmw nder in order to obtain the polyolefin film The t hi ckness
of the filmcan be controlled by adjusting 25 t he amount of the extruded
"ol ten conposition and - the winding spasd. '

According to the present invention, a pol yol ef i n conposi ti on providing
a filmhaving an excel | ent bal ance .of a transparency, bl ocking '

resi stance and scratch resistance can be obtained by 5 usi ng pol yol efin
particles having a | arge average - particle diameter and | ow content of
fine particles W t hqut L,ha the ny | th ' hj.ch

the conplicated nixing( 3ep3§§2%%%%ﬁﬂ%$%5€§5g§ﬂ§#égfgflgie ngggaﬂgé The
fol | ow ng Exanpl esgifd lpd trate the 10 present inventi'on. However, it
I's to be understood that the present invention is not limted to these
Exanpl es. Thehpr appdterts speeifoegravitiyheofDERSl LED

inorganic fine powder was determined according to
5 the testing method described in item 6.8 in JIS
K6220.

(6) Appearance.
The number of fish eyes (FE) in the £ilm
10 having a diameter of 200 um or more were visually
counted. The appearance of the film was judged as
“good” when the number of FE was about 10 or less
per 1,000 cm?’ of the film and as “poor” when it was
20 or more. When the number of FE was in the range
15 of 10 to 20, the appearance was judged as “nearly
good”, if FE having a diameter of about 100 um could

be observed.

(7) Haze
Haze was determined according to the

20 method described in JIS K7105.

(8) Blocking resistance
Blocking resistance was determined by the
following method. Two films of 225 mm by 50 mm were



DESCRI PTI ON OF THE INVENTICN and t he Exanples were 15 neasured in the
foll owing manner. (1) Melt flow rate (MFR)

‘Melt flow rate was detern1ned according to t he net hod described in JIS
K7210, condition 14. 20 (2) - The contents of ethylene and butene-1
Et hyl ene-content was determ ned by the IR -16- spectrum nmet hod descri bed

at page 256 in "(i) Random _ copolyner of KOBUNSHI BUNSEKI Handbook
(published by Asakura Shoten in 1985).

£14- Butene-1 content was determined by the IR
spectrum nmethod fromthe foll ow ng equati on. : " Butene-1

content (% by weight) = 1.208K [err] wherein Klerr] is absorbance at
767 cnferr] . 5 placed on@) uponrtiye gthelri ahd dneaﬂa:é.rappedt azea of

100 mm by 50 mm of the films was conditioned under a
load of 40 g/cw’® at 60 °C for 3 hqurs. Thereafter,
the conditioned overlapped films were allowed tc

5 stand in an atmosphere having 50% humidity at 23 °C
for at least 30 minutes. Then the strength required
for peeling ﬁhe stored films was determined at a
loading velocity of 20 g/min using a blocking tester
manufactured by Shimazu Corp. The lower the value

10 obtained by above measurement, the greater the

blocking resistance.

(9) Scratch resistance
Scratch resistance was determined by the
following method. Two films laid at 23 °C for 1 day
15 after the preparation of the films were used. One
of the films was set on a soft material to prevent
scratching of the film and fixed on a shaker (film
A); The other £ilm was fixed on a metal pipe and
. pressed onéo film A by a bar laminated with silicone
20 rubber. The films were rubbed against each other
for 1 minute under the conditions such that the
swinging width was 40 mm and the swinging speed was
120 cycles/min. The haze values of £f£ilm A before
and after the rubbin§ were determined according to
2S method described in JIS K7105. The difference



pol yol efin particles S ~ Theé average particle dianeter of the

pol yol éfin particles was determ ned . based on the wei ght - cunul ati ve

- particle size distribution of the 10 powder. The weight-cunul ative
~particle size . distribution of the powder was neasured with an
apparatus (HELOS-E/ LA, nmanufactured by Nlhqg Densi Conmpany Ltd.) for
measuring particle size distribution by |aser diffraction and was
expressed 15 in ternms of nedian diameter. (4) Average
particle dianeter of the inorganic fine powder The
average particle dianmeter of the 20 I norgani c fine powder was determ ned
based on the wei ght -cunul ative particle size distribution of the

powder neasured w betweenutke rtwpmalues was itezmedr ahaze amshdswaisedxpr essed
in ternms of nedian dianete parent specific

gravity of the inoFﬁaﬁVﬁinate qqq“§c§5ﬁg§rresxstance ot £he "FI
ashaze = haze after the rubbing - haze
before the 'rubbing -
5 The lower the value obtained by the above
measurement method, i.e., the lower the ahaze, the

greater the scratch resistance.

Example 1
10 In this Example, polypropylene particles
(melt flow rate: 8.2 g/10 min) having an average
particle diameter of sz um and containing 3% by
weight of a fine powder of 300 um or less in
diameter were used as the polyolefin particles. 100
15 parts by weight of these polypropylene particlés,

" 0.05 parts by weight of calcium stearate, 0.1 parts
by weight of Sumilizer BHT (manufactured by Sumitomo
qhemical Company Ltd.), 0.1 parts by weight of
.Iréanox 1010 (manufactured by Ciba-Geigy Ltd.), 0.1

20 parts by weight of erucic amide, 0.15 parts by
weight of Syloid 55 as the inorganic fine powder
(manufactured by Puji Devison Ltd., silica powder;
average particie diameter of 2.7 um and an apparent
specific gravity of 0.33 g/cm’) were mixed with a 20

© 25 L super mixer. The peripheral speed of the edge of

a rotor was 8 m/sec. The resulting mixture was



The -appar ent speC|f|c graV|ty of the. . '|norgan|c fine powder was

determ ned according to-

5 the testing nethod described initem®6.8 in JIS

K6220. ~ Filmproperties. ' -(6) Appearance.

The nunber of fish eyes (FE) in the film 10 having a diameter of 200
Ferr]meor nore wer e visually counted. The appearance of the filmwas

j udged as "good" when the nunber of F s about 10 or |ess per
1,000 cnferr] of the filmand as "poor" when it was 20 or nore. Wen
the nunber of FE was in'the range 15 of 10 to 20, the appearance was
judged as nearly good", if FE having a dianeter of about 100 [err]m
could be observed. (7) Haze Haze was

det er mi ned accor di #ig] ¢ Skridiied?By"Bt £ Csle Idigedxtfudéss d&/ W Aie

(8) ‘Bl ocki ng resistance

Bl ocki ng-resi stance was determ ned

by the f ol | otemgeratiimed ofTRB0f t¢ randofth2fiScoolén WwEkhma wepding

roll of 30 °C at surface temperature to obtain a

single.

layer. . £ilm.of 30 um in thickness. The

5 properties of the film are given in Table 3. The

appearance, haze, blocking resistance and scratch

resistance were excellent.

Example 2

The same procedure as described in Example

10 1 was repeated in Example 2, except that propylene-

ethylene-butene~1 copolymer particles (hereinafter

abbreviated as PP-1; ethylene content of 2.1% by

weight, butene-1 content of 5.5% by weight and melt

flow rate of 4.8 g/10 min) having an average

15 'particle diameter of 700 pm and containing 2% by

weight of a fine powder of 300 um or less in

Qiameter was used as the polyolefin particles. 1In

adéition, the amount of Syloid 55 used as the

inorganic fine powder was 0.10 parts by weight. The

20 properties of the film thus obtained are given in
Table 3.

Example 3

The same procedure as described in Example

1 was repeated'in Example 3, except that propylene-



P -16- placed one upon the other and an overl apped area of - 100
" mm by 50 mnmof the filns was conditioned under a | oad of 40 g/cnferr]
at 60 [err]C for 3 hours. Thereafter, t he conditioned overl apped fil s
- were allowed to 5 stand in an atnosphere having 50% hunmidity at 23
ferr]C - for at least 30 minutes. Then thgstrength required for
peeling the stored filnms was determ ned at a - loading velocity of 20
g/ mn using a blocking tester manuf act ured by Shimazu Corp. The | ower
the value 10 obt ai ned by above neasurenent, the greater the

bl ocki ng resi stance. ~ (9) Scratch resistance .

Scratch resistance was determ ned by the follow ng method. Two filns
.lajd at 23 [err]C fatbyiengybutsne-lacopelymer pagticiesoteviylene fi | ms were

used. One of the fil et on a soft material to prevent
scratching of the 9 'eﬁﬁdgfigfe%‘ weighke bytiqneml contenl of #,0%¢ her

filmwas fixed on Epgkg hei ess opt @, f il bar
| am nated with sil |% one h28 Q&}u é:r .flo‘_fhgiﬁ'?l 4 rglﬁjb@é@ %ag?iﬁgt _each
ot her . for 1 ninhuberdgdepaitic1e0adhheddls saN 700 448 swi ngi ng
wi dth was 40 nm and the sw nging speed was )
5 containing 6% by weight of a fine powder of 300 um

or less in diameter was used as the polyclefin

particles. In addition, the amount of Syloid 55

used as the inorganic fine powder was 0.15 parts by

weight. The properties of the f£film thus obtained

10 are given in Table 3.

Comparative Example 1
The same procedure as described in Example

1l was repeated in Comparative Example 1, except that
propylene-ethylene-butehe-1 copolymezr particleé

15 (ethylene content of 4.3% by weight, butene-1
content of 4.1% by weight and melt flow rate of 5.7
g/10 min) having an average particle diameter of
1sio pm and containing 3% by weight of a fine powder
of 300 ym or less in diameter was used as the

20 polyolefin particles. In addition, the amount of
Syloid 55 used as the inorganic fine powder was 0.15
parts by weighﬁ. The properties of the film thus

obtained are given in Table 3.



120 cycles/ mn. The haze val ues of fllﬁ]A before - and after fhe
rubbi ng were deternined accordi ng to 25 nethod described in JI'S K7105.

The di fference -17- - between
the two val ues was terned [err] haze and I's used to eval uate the
scratch-resi stance of the film -20- [err]haze = haze after the
rubbi ng - haze before the rubbing 5 _ The | ower the val ue
obt ai ned by the above - measurenent nethod, i.e., the lower the
ferr]haze, the greater the scratch resistance. Exanple 1 10

In this Exanple, polypropylene. particles (nelt flowrate: 8.2 g/10
m n) havi ng an aver age ~ particle dianeter of 620 [err]n1and cont ai ni ng
3% by wei ght Examplesné f@\fder of 300 [err]n1or less in di anet er

wer e used as the polyolefin ggrtlcles of. .t hese

pol ypropyl ene particles, e Baye BEP‘F% ‘Eﬁp\ﬁ@i &ﬁ?"ﬁ?‘g%% %aﬁ&}ﬁ at e,

0.1 parts 1 was repeated in Examples 4 to 6, except that PP-1
was used as the polyolefin partiéles and types and

5 amounts (parts by weight) of the inorganic fine
powder were as indicated in Table 1. The properties

of the films thus obtained are given in Table 4.

Table 1

Example No. inorganic fine

powder

10 4 Syloid 57 0.15
(silica powder
manufactured by
Fuji Devison

Ltd.

5 Syloid 74 0.15
(silica powder
- manufactured by

: Fuji Devison
Ltd.

Syloid 55 0.25
(silica powder
manufactured by
Puji Devzson
Ltd.

Example 7

The same procedure as described in Example

15 1 was repeated in Example 7, except that PP-1 used
as the polyolefin particles and the mixing amount of

the inorg;nic fine powder was 0.50 parts by weight.

In addition, a 20 mm¢ twin-screw extruder was used



by wei ght of Sumilizer BHT (nanufactured by Sun1tonD Chem cal Conpany
Ltd.), 0.1 parts by weight of " . lrganox 1010 (nanufactured by

Ci ba-Geigy Ltd.), 0.1 20 parts by weight of erucic am de, 0.15 parts by
wei ght of- Syloid 55 as the inorganic fine powder (manuf act ured by
Fuji Devi'son Ltd., silica powder; average particle diameter of 2.7
[err]mand an apparent specific gravt of 0.33 g/cm) were mxed with
a 20 25 L super mxer. The peripheral .speed of the edge of - a
rotor was 8 msec. The resulting m xture was mel t - kneaded
by a 40 [err] T-die extruder at a die tenperature of 250 [err]C and
then cooled with a cooling roll of 30 [err]C at surface tenperature to

obtain a " Singlgr MAYELikheddiny, 3@h£e§£6ﬁé:‘ﬂefshbfkéﬁésfxﬂ Rdusd

properties of the filmare given i'n Table 3. The - appear ance, haze,
bl ocki ng resi st ancebvadnedr atehgivan inr®abke atice were excellent.
Exanple 2 The same procedure as described in Exanple
Reference Example 1
- The same procedure as described in Example -
5 1 was repeated in Reference Example 1, except that
propylene-ethylene-butenen-1 copolymer particles
(ethylene content of 2.0 % by weight, butene-l
content of 5.7 § by weight and melt flow rate of 6.0
g/10 min) having an average particle diameter of
10 320 ym and containing 37 % by weight of a fine
powder of 300 um or less in diameter was used as the
polyolefin particles. 1In addition, Syloid 244
(manufactured by Fuji Devison Ltd., silica powder;
average particle diameter of 1.8 ym and an appﬁrent
15 specific gravity of 0.13 g/cm’) was used as the
inorganic fine powder at 0.15 parts by weight. The
properties of the film thus obtained are given in
Table 3.
In the present Reference Example, polymer
20 particles were used which had an average particle
diameter (320 ym) less than that employed in the
present mathod '(500 to 1300 um) and which had a
content of fine particles (37% of fine powder of 300
pm or less) greater than that employed in the

25 present method (not more than 10% of fine powder of



10 1 was repeated in Exanple 2, except that propyl ene- _

et hyl ene- but ene- 1- copol yner partlcl es (hereinafter -abbreviated as
PP-1; ethylene content of 2.1%by =~  weight, butene-1 content of 5.5% by
wei ght and nel t flowrate of 4.8 g/10 m n) having an average 15
particle diameter of 700 [err]m and contaigyng 2% by . weight of a fine
- powder of 300 [err]mor less in di ameter was used as the poJyolefin
particles. In addi tion, the ampunt of Syloid 55 used as the

rnorganic fine powder was 0.10 parts by weight. The 20 properties of the
filmthus obtained are given in Tabl e 3. Exanpl e 3

The same procedure as described in Exanpl e was repeated rrpl e
3, except that prd3od ¢meor less). In additwnetﬂ}? éﬂPaE&FEnépﬁci:gffél yme

particles (ethylene content, of 4. 3% (N=Tphe of
2. 0% by wei GFRaVHRY o3 t‘-hﬂ’cmfr‘!ﬁ"g ?Xﬁegl"g‘i‘iﬁf ﬁs“"n }cﬁ?
average particle r I mh@dnl Feoa’QbyY wei ght
of a fine powder gjréaéggﬁi‘gr Hﬁfzq&é U e ﬁ?ﬂse@t (
to 0.5 g/cm’). The resultant film had a good
S appearence and scratch resistance but increased haze

and blocking resistance.

Comparative Examples 2 to 7

The same procedure as described in Bxample'
1 was repeated in Comparative Examples 2 to 7,

10 except that PP-l1 was used as the polyolefin
particles. 1In addition, the types and mixing
amounts (parts by weight) of the inorganic fine
powder were used as shown in Table 2. The
properties of the films thus obtained are givén in

1S  Table 4.

In summary, when any item among the
average pérticle diameter of the polyolefin
éaﬁticles (I), the apparent specific gravity of the
inorganic fine powder (II) and the mixing amount of

20 the inorganic fine powder (IZ) is outside the ranges
of those of the present invention, thé appearence oOr

properties of the film worsens.
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powder were as indicated in Tabl e 1. T:he properties - of the f| I at t hus

obt ai ned are given in Table 4. Table 1 . Exanpl e No.
i norganic fine - m Xi ng anount o povvder 10
4 - Syloid 57 ' - 0.15 (silica
powder - ' manuf actuped by Fuj i
Devi son . S EN I Y . E——— 5 ' Syloid 74
0. 15 0o ($ililca |powdgr B )
manufactured py | & 2 .- Fgji DOpvison
Ltd. §mg. « Py i g |58 o | 0.25
(silica povvde 335 o || = & dn8f aft ured by
Fuji Devison | @gq Ltd. ﬁ Exanple 7 '
The-sane procpdufe as descfi bgd ijn Elxarrpl e 1 1 was repeated in Exanple
7, except thaj PP-T used ay the polyole in particles and the m xing
‘amount of | »1ha & gorgahi c}fine dowder] wasj0.50 parts by weight.
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cont ent . of fine particles (37%of fine powder of 300 [err]mor less)
greater than that enployed in the 25 .present nethod (not nore than 10%

of fine powder of -22- 300
[err]moi less). In addition, the apparent specific gravity of the
i*norganic fine powder (0.13 g/cn{err]) Was, 96 . | ess than that used in'the.
present nmethod (fromO0. 2 to 0.5 g/cn{err]) The resultant filmhad a
good 5 appearance and scratch resistance but increased haze - and

bl ocki ng resi stance. ; Conparative Exanples 2 to 7 The
sanme procedure as described in Exanple 1 was repeated in Conparative

Exanples 2 to 7, 10 except that PP-1 was used as the polyolefin

particles. In addition, the p@élahe apparent to theses qudinaryby wei ght)
of t'he inorganic fin er were used as shown in Table 2. The

properties of the Fkﬁﬂs Jc’htﬁ‘%lﬂ%l Fhat yarigupfhpRgessand 4 o 4.
I'n summary, when agyqifERa N0 chlehe made in the present invention

without departing from the spirit and scope
therefrom. Furthermore, all pateats, including
Japanese Patent Application 06-219119, and
scientific publications cited throughout this

application are hereby incorporated by reference and

relied upon.



average particle di aneter of t he pol on efin particles (1), the
apparent specific gravity of the i norganic fine povvder (I'l') and the
m xi ng amount of 20 the inorganic fine powder (I1) ide the ranges
of those of the present |nvent|_on t he appearance or propertles of "t he

:Eijlrrg]a\r,\g[:s\?gsExarrpl e inorganis-fine m xi ng aﬁguntII"I,"E”mI"mM””"I

powder 2 _ 3 SyYsTON AMT
(alum nium silicate ) : powder manuf act ured 0.15
by M zusawa Chem - cal Co.) 4

Syloid 161 _ (silica powder 0. 20

manuf acured by Fuj i MOn Co.) 5

Syl oid 244 . (silica powder 0. 20

mauf acured by Fuj i ' . Devi son Co.) 6

SYLTON AMTI 20 falum niumsilicate
powder manuf acturemﬁ_%'%m‘ by M zusawa Chental
1. A method for producing a polyclefin

composition, comprising the step of:

a) mixing

i) 100 parts by weight of polyolefin
particles (I) having an average particle diameter of
from 500 to 1300 ym and containing not more than 10% -
by weight of fine particles having a particle
diameter of 300 jm or less and
ii) from 0.05 to 0.6 parts by weight of

inorganic fine powder (II) having an average
particle diameter of from 1 to 4 ym and an apparent
specific gravity of from 0.2 to 0.5 g/cm’ ; and

b) melt-kneading the mixture.

2. The method of claim 1, wherein the

poiyolefin particles (I) are polypropylene.

3. The method of ciaim 1, wherein the

inorganic fine powder (II) is silica.

4. The meﬁhod of claim 3, wherein the

inorganic fine powder (II) has an average particle
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diameter of from 1.5 to 4 m and_an apparent

specific gravity of from 0.2 to 0.4 g/cm’.

5. The method of claim 4, wherein the amount
of the inorganic fine powder (II) is from 0.1 to 0.3

parts by weight.

6. A method for producing a polyolefin film
comprising the steps of:

a) mixing

i) 100 parts by weight of polyolefin

particles (I) having an average particle diameter of
from 500 to 1300 ym and containing not more than 10%
by weight of fine particles having a particle
diameter of 300 uym or less and .

ii) 0.05 to 0.6 parts by weight of
inorganic fine powder (II) having an average
particle diameter of 1 to 4 um and an apparent
specific gravity of from 0.2 to 0.5 g/cm’;

b) melt-kneading the mixture to produce a
polyolefin composition; and

c) melt-extruding the polyolefin composition
to form the polyclefin film.

7. The method of c¢claim 6, wherein the

polyolefin particles (I) are polypropylene.
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apparent to those of ordlnary skill in the art that various. changes and .
modi fi cati ons can be made in the present invention w thout departing. from
the spirit and scope therefrom Furthernore, all patents, including

Japanese Patent Application 06-2191109, and SC|ent|f|c publications cited

ic b ][]

8. The method of claim 6, wherein the
inorganic fine powder (II) is silica. '

9. The method of claim 8, wherein the
inorganic fine powder (II) has an average particle
diameter of from 1.5 to 4 um and an apparent

specific gravity of from 0.2 to 0.4 g/cm’.

10. The method of claim 9, wherein the amount
of the inorganic fine powder (II) is from 0.1 to 0.3
parts by weight.



VWHAT | S. €=AMED 1 S: 1.” A net hod for produ0|ng a polyolefln _
conposition, conprising the step of; . S a). m xing 1) 100
parts by weight of polyolefin partcheS'(I) havi ng an average particle
dianeter of from500 to 1300 [err]m and containing not nore than 10% by
wei ght of fine particles having a particle dianmeter of 300 [err]mor |ess
and ' 1) fromO0.05 to 0.6 parts by weight of inorganic fine
powder (I1) having an average particle diameter of from1l to 4 [err]mand
an apparent specific gravity of from0.2 to 0.5 g/cnferr] ; and b)
mel t - kneadi ng the mixture. 2. The nethod of claim1l1, wherein the
polyolefin particles (I) are polyjsmg nmet hod of claim
1, wherein the inorganic fine po ger = a. 4. The et hod
of claim3, wherein the inorganic fine pomder (II) has an average particle

METHOD FOR PRODUCING A PQL!OLEFI! COMPOSITION
AND METHOD FOR PRODUCING A POLYOLEFIN FILK

The preseant iavention ié for a method for
praducing a polyolefin composition which can be used
for producing a polyclefin film. Particularly, the
éresent invention is for a methoed for producing a
polyolefin composition made up of two main
components: polyclefin particles and an inorganic
fine pdwder. The polyolefin particles have a large
average particle diameter (from S00 to 1300 pm)’ and
contain a small amount of fine particles (not more

} than 10% by weight of fine particles having a

| diameter of 300 um or less). The polyolefin
composition is used to produce a polyolefin f£ilm
which has an excellent appearance, transparency,

" blocking resistance and scratch resistance.



di angter “of from1.5 to 4 [err] mand an apparent
0.2to 0.4 g/cnferr].
of the inorganic fine powder (I1)

specific gravity of from

5. The nmethod of claim4, wherein the anopunt
is from0.1 to 0.3 parts by weight.

6. A-nethod for producing a polyolefin film con
a) m xing 1) 100 parts by weight of
havi ng an average particle dianeter of %4 rom 50¢
cont ai ning not nore than 10% by wei ght of fine
di aneter of 300 [err]mor |less and i)

DS
NHER

MBI

3 sheet
61987 (|
d

Froavse

FMERT

)

wei ght of

i norganic fine powder (I1) having an
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Comparative Example
N

inorganis fine
powder

TabBe Belt-kneading the nmixture to produce a polyolefin
F%‘ .

m
mixing amount

SYLTON AMT
{(aluminium silicate
powder manufactured
Y Mizusawa Chemi-
cal Co.) :

0.15

Syloid 161

(silica powder
manufacured by Puji
Devison Co.)

0.20

Syloid 244

(silica powder
maufacured by Puji
Devison Co.)

SYLTON AMT 20
(aluminium silicate
powder manufactured
by Mizusawa Chemcal
Co-)

Syloid 55

(silica powder
manufacured by Fuji
Devison Co.)

_—




Tolyolefin film

.

c) gelt-extruding the polyolefin conpo
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