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ll8'mOD roa PRODUC!• A POLYOLBl'D c::aKPOSI~I011 
.um HlimlOD POil PILODUCJ:SQ A i'OL'!OLBPD P.n.11' 

'?his patent application claims foreign 

priority t.o Japanese Patent Application 06-219119 

S filed September 13, 1994. 

Rr-mf>'_s 
f..Of? 

The present invention relates to a method 

for producing a polyolefin composition and to a 

method for producing a polyolefin film. ·Mare 

10 particularly, the present invention relates to a 

method for producing a polyolef in composition which 

is comprised of polyolef in particles havinq an 

average particle diameter of from 500 t.o 1300 ~ and 

having not more than lOt by weight of fine particles 

1S with a diameter of 300 J.ID1 or less. The present 

invention also relates to a method for producing a 

p0~yolefin film from the polyolef in composition. 

~he resultant polyolefin film has an excellent 

appearance, transpuency, blocking resistance and 

20 scratch resistance and, as such, is especially 

useful as a f~d packaging film or wrap. 

Films made from polyolef in have a wide 

variety of us~s, such as, packaging materiala for 
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various kind of articles including foods. More 

specifically,· films made from polypropylene.have 

been widely used for food packaging because of their 

excellent mechanical properties, optical properties, 

S such as gloss, transparency and the like, and food 

sanitation properties, such as vapor barrier, 

odorlessness and the like. 

&owever, films made from polyolefin have a 

distinct disadvantage in that the polyolefin film to 

10 the another film when the films are pile~ one on top 

of the· other. This undesirable property of 

15 

polyolef in films is ref errad to as blocking and 

deteriorates the work sufficiency, for example, in 

packaging. 

'l"Wo main methods have developed to-prevent 

blocking in polyolefin films. l:n one method, an 

antiblockinq aqent, such as an inorganic.fine powder 

(e.g., silica) or an organic fine particles (e.g., 

cross-linked polymer), is mixed with the polyolefin 

20 particles used to prepare the polyolef in film. In 

2S 

the Dther method, an antiblocking aqent in 

combination with a lubricant, such as a fatty acid 

amide, is mixed with the polyolefin particles used. 

to prepare the polyolef in film. 

It is well known that polyolef ins can be 

obtained by polymerization of olef ins in the 
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presence of a catalyst represented by a titaniwn 

trichloride-or9anoaluminum compound. However, the 

catalytic activity of such catalysts for 

polymerization is very low. The polyolefin 

s particles obtained by such polymerization have a 

comparatively wide distribution of p~icles sizes 

and.usually contain more than 20' by weight of fine 

particles havinq a diameter of not more than 300 JJID.· 

The average particle size is usually less than 500 

10 µm. In addition, the dispersil>ility of antiblocking 

agents in such polyolefin particles is qood. 

Several improved catalysts having higher 

catalytic activity for the polymerization of olef ins 

have been developed. Polyolef in particles obtained 

1S by usin9 the improved catalysts usually contain less 

than lO!fi by weight of fine particles having particle 

diameters not more than 300 µm. In addition, such 

po·lyolefin particles have a narrow distribution of 

particle sizes and the averaqe particle size is more 

20 than 5 O 0 JJID• 

Polyolef in particles obtained by using the 

improved catalyst have the advantages of ease of 

preparation and decreased danger of dust expiosion. 
' 

However, the dispersibility of antiblocld:nq agents 

2S into such pelyolef in particles is so poor that any 

polyolef in composition made froua such particles will 
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have the antiblockinq agents unhomogeneously 

dispersed throughout. Any polyolefin film produced 

from such a polyolefin composition will have a poor 

or inferior appearance. 

Methods to improve the dispersion of 

antiblocking agents in polyolefin particles are 

des~ribed in JP-A-57-3840 and JP-A-58-22Sl42. ~he 

term •A• as described herein JDeans 

PUblications. 

In JP-57-3840, a method is diaclosed. in 

which polyolefin particles are mixed with an 

antiblockinq agent, i.e., silica powder (trade name 

•syloid 244• or •Aerosil 380" ). ~he mixture is 

subjected to a temperature between SO °C and the 

15 meltinq temperature of the polyolefin. An organic 

amide is then added to the mixture as a lubricant. 

ACcording to this method, the antibl.ockinq agent and 

the lubricant must be separately mixed with the 

polyolefin particles. The disclosed mix:inq steps 

20 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 

2S aqent, i.e., silica powder (trade name •syloid 244• 

or "Aerosil 200•) and a magnesium and/or aluminum. 
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salt of a specific fatty acid. However, the use of 

a metal salt of a specific fatty acid with the 

antiblocking aqent makes the mixing step complicated 

and undesirable for industrial processes. 

StJJag.llJ or 'Ill IIVlllUOR 

The object of the present invention is to 

provide a superior industrial process for producing 

a polyolefin composition comprising (I) polyolefin 

particles having a large average particl' diameter 

10 and containing a small amount of fine particles 

obtained by usinq 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 WQuld be used to 

produce a polyolef in film which has an excellent 

appearance, ·transparency, blockinq resistance and 

scratch resistance. 

The present inventors found that the 

20 object could.be attained by 

a) mixing 

i) polyolefin particles having a large 

average particle diameter and containinq a small 

amount of fine particles, and 
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ii) a specified amount of an inorganic 

fine powder·havinq a specific range of an a¥eraqe 

particle diameter and an apparent specific gravity, 

and 

5 b) then melt-kneading the mixture. 

More specifically, the present invention 

rel~tes to a process for producing a polyolef in 

composition, comprising the steps of: 

a) mixing 

10 i) 100 parts by weight of polyplefin 

particles· (I) having an averaqe particle diameter of 

from. 500 to 1300 µm and containing not more than 10' 

by weight of fine particles having particle 

diameters of 300 µm or less and 

1S ii) O. OS to 0. 6 parts by weight of an 

inorqanic fine powder (II) having an average 

particle diameter of from 1 to 4 µm and an apparent 

specific gravity of 0.2 to o.s g/~; and 

b) melt-kneading the mixture to form the 

20 composition. 

The present invention also relates to a 

process for producing polyolefin film, cmnprising 

the steps of:· 

a) mixing 

15 i) · 100 parts by weight of polyolefin 

particles ·(I) having an average particle diameter of 
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from 500 to 1300 µm and cont.aininq not more than lOt 

by weight of .fine particles havinq particle· 

diameters of 300 JlDl or less and 

ii) o.os to o.e parts by weight of an 

S inorganic fine powder (II) having an average 

particle diameter of from 1 to 4 µm and an apparent 

spe~ific qravity of 0.2 to O.S q/cm.>; 

10 

b) melt-kneading the mixture to form a 

polyolafin composition; and 

c) melt-extruding the polyolefin composition to 

form. the polyolef in film. 

pan:rxn DBSCllftl:OI or - J:UllUQI 

~he present invention will be explained in 

15 further detail in the f ollowinq Preparation section 

and Examples. 

Preparation of polyglefin composition 

~he process for producinq a polyolef in 

composition comprises a step of mixinq polyolefin 
. . 

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

particle diameter and containinq an amount of fine 

particles and a specified amount of an inorqanic 

fine powder (II) having a specific range of an 
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average particle diameter and an apparent specific 
. . 

qravity, and ·a step of melt-lcneadi.ng the obtained 

mixture. 

'rhe polyolefin- particles (,I..). used in the 

S present invention are polyolefin partJ.c1es, such as 

polypropylene and polyethylene, havinq an averaqe 

p~icle diameter of from 500 to 1300 µm, preferably 

from 600 to 1200 Jllll• !'Urtbe::cmore, the polyolefin 

particles contain not more than 10' by weight of 

• 10· fine particles having an averaqe particle diameter 

of 300 µm or less. When the average particle 

diameter of the polyolef in particles exceeds 1300 

µm, the dispersion of the inorganic powder is 

insufficient to produce the desired polyolef in 

lS composition. The averaqe particle diameter of the 

· polyolefin particles is determined by measurinq 

particle size distribution by laser diffraction. 

As the polyolefin used in the present 

invention, polyolef ins incorporating propylene as a 

20 monomer component are preferred, and a homcpolymer 

of propylene and random. copolymers of propylene­

ethylene, propylene-a-olefin and propylene-ethylene­

a-ol.efin are part.icu1ar1y preferred. AS the a-

olef in, those havinq 4 to 10 c:arbon atoms are 

· 25 preferred and, amonq them, butene-1 is more 

pref erred. 
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The inorganic fine powc:ler (II) used in the 

present invention is one havinq an averaqe particle 

.diameter of from 1 to 4 ~ and an apparent specific 

qr?:.v.i.ty cf. ~rem 0. 2 to 0. 5 q/cin3
, preferably from 0. 2 

S to O. 5 ql c:m]. . When the average particle diameter of 

the inarqanic fine powder is less than 1 ~, the 

bloc;:kinq resistance of the film obtained from the 

polyolefin composition comprising the polyolefin 

particles and tne inorganic fine powder is 

10 insufficient. When the averaqe particle.diameter of 

the inorqanic fine powder exceeds 4 µm, the 

appearance and transparency of the film obtained 

from the composition is decreased. When the 

apparent specific gravity of the inorqanic fine 

15 powder is less than O. 2 g/cm.3 , the appearance of the 

film obtained from the composition decreases and 

when it exceeds 0.5 q/cm.3 , the scratch resistance of 

the film obtained from the composition deteriorates. 

Examples of the inorganic fine powders a.re 

20 silica, magnesium silicate, alminum silicate, 

calcium carbonate, magnesium oxide and the like. 

Among them, silica is suitably used. 

The amount of the inorganic fine powder 

(II) used in the composition is between o.os to 0.6 

2S parts by weight per 100 parts by weight of the 

polyoletin particles (I), more preferably 0.1 to 0.3 
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parts by weight to lOO parts by weiqht of the 

polyolefin particles (I) • When the amount o:f the 

inorganic fine powder in the composition is less 

than 0.05 parts by weight, the blocking :resistance 

S of the film. made from the composition is 

insufficient. When the amount of the inorganic fine 

po~er in the composition exceeds 0.6 parts by 

weight, the disperaibilit:y of the inorganic fine 

powder in the composition decreases and results in 

10 deterioration of the appearance and tran~parency of 

the resulting film. 

. ~he inorganic fine powder (II) preferred 

in the present invention is silica having an averaqe 

particle diameter of from l.5 to 4 Jllll and an 

lS apparent specific gravity of from 0.2 to 0.4 ti/c:m.3 • 

Furthel:lllOre, it is preferred that the amount of the 

.silica in the composition be between O.l to 0.3 

parts by weight per 100 parts by weight of the 

20 

. palyolef in particles (I) • 

Conventional mixers, such as a.tumbler 

mixer, super mixer, Henschel mixer, screw blender 

and ribbon blender, can be used for mixing the 

po1yo1efin partic1es (X) and the inorgani.c f.i.ne 

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 
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efficiency of the inorganic fine powder (II) in the 

composition. ·When mixers equipped with :r:otOrs (for 

example, super mixer and Henschel mixer) are used in 

the present method, the peripheral speed of the. ec.iqe 

S of the rotors is preferably more than 5 m/sec in 

view of the diapersihi1ity of the inorganic fine 

powi;ier (II). 

In the melt-kneading step, a temperature 

equal to or greater than the melting temperature of 

10 the polyolefin particles can be used. 'l'~is 

temperature can be obtained, for example, by using a 

melt-extruder, Banburry mixer. 

In addition to the polyolefin particles 

(I) and the inorganic fine powder (II), additives 

lS · 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 not critical. For example, the amount of 

20 lubricants to be used can vary from 0.5 to o.os 
parts by weight per 100 parts by weight of the 

polyolefin composition~ preferably from. 0.2 to o.os 
parts by weight and more preferabl.y from 0.1 to o.os 

parts by weight.. 

2S The polyolef in composition ab~ained from . 
the above-described process can be used for 
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producing melt-extruded articles~ especially fo~ 

producing polyolefin films of about 10 to 100 J.IDl in 

thickness. 

In the method for producing polyolef in 

S film, any conventional extrusion method (e.g., a T­

die film-foxmi.ng method, a tubular film-forming 

method and the like) can be used. A T-die film.­

faming method wherein high-speed film formation can 

be accomplished by using a large scale film-foxmi.ng 

10 machine is pref erred. 

The conditions for film ~ormation depend 

on the kind of polyolef in and the extrusion method 

used. Par example, when a T-die fil.m-fo:cming method 

is used, polypropylene film can be obtained by the 

lS following four step process. First, the 

polypropylene composition obtained by the above­

disclosed method is melted between 180 and 300 °C. 

Second, the resultant molten composition is melt­

extruded betwe.en 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 film winder 

in order to obtain the polyolef in film. The 

thickness of _the film can be controlled by adjusting 

2S the amount of the extruded molten composition and 

the winding speed. 
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Accordinq to the present invention, a 

polyolefin composition providing a film having an 

excellent balance of a transparency, blocking 

resistance·and scratch reei&tance ~an be obtained by 

S usinq polyolef in particles having a large average 

particle diameter and low content of fine particles 

without applying the conventional met.hod 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 

DESCR.:IPTIOH OP TBE INVE!1TION and the Examples were 

15 measured in the following manner. 

20 

( 1) Melt flow rate (MFR) 

Melt f~ow rate was determined according to 

the method described in JIS K7210, condition 14. 

(2) The contents of ethylene and butene-1 

Ethylene content was dete%lllined by the IR 

spectrum method described at paqe 256 in •(i) Random 

copolymer" of KOBUNSBI BUNSEKI Handbook (published 

by Asakura Shoten in 1985). 

. . .... ~. 
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Butene-1 content was detel:llined by the IR 

spectrum method from the following equation: 

Butene-l content· ( t by weiqht) = 1. 2081<' 161 

wherein K' '" is absorbance at 767 cm·1
• 

S ( 3) Average particle diameter of i:he 

polyolef in particles 

The averaqe particie diameter of the 

palyolef in particles was detexmined baaed on the 

weight-cumulative particle size distribution of the 

10 powder. The weight-cumulative particle size 

distribution of the powder was measured with an 

apparatus (BBLOS-E/LA~ manufactured by Hihon Densi 

Company Ltd.) for measuring particle size 

distribution by laser diffraction and was expressed 

lS 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 an the 

weiqht-cumulative particle size distribution of the 

powder measured with a Coulter counter/multi-sizer 

and was expressed in terms of median diameter. 
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(5) Apparent specific gravity of the inorqanic 

fine powder 

The apparent specific gravity of the 

inorganic fine powder was determined according to 

S the testing method described in item 6.8 in JIS 

1:6220. 

Film, prgp&rties. 

(6) Appearance. 

The number of fish eyes (FE) i..n the film 

10 having a diameter of 200 µm or more were visually 

counted. The appearance of the film was judged as 

Mqood• when the number of FE was about 10 or less 

per 1,000 cra2 of the film and as Mpoor• when it was 

20 or more. When tbe number of FE was in the range 

15 of 10 to 20, the appearance was judged as '"nearly 

good•, if PB having a diameter of about 100 µm could 

be observed. 

(7) Baze 

Baze 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 
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placed one upon the other and an overlapped area of 

100 mm by 50 ·- of the films was conditioned under a 

load of 40 g/a1.> at 60 °C for 3 hours. Thereafter, 

the conditioned overlapped films were allowed to 

s stand in an atmosphere having sot humidity at 23 °C 

for at least 30 minutes. 'J?hen the strength required 

for.peeling the stored films was deteDD.ined at a 

loading velocity of 20.g/min usinq a blocking tester 

manufactured by Shimazu Corp. The lower the value 

10 obtained by above measurement, the qreat~r the 

blockinq resistance. 

(9) Scratch resistance 

Scratch resistance was deteJ:mined by the 

followinq method. Two films laid at 23 °C for l day 

15 after the preparation of the films were used. One 

of the f i1ms was set on a soft material to prevent 

scratchinq of the film and fixed on a shaker (film 

A). The other film. was fixed on a metal pipe and 

pressed onto 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 vaiues of film A before 

and after the rubbing were determined according to 

25 method descr~d in J'IS 1C7105. '?he difference 

.··· · ... • ~y~::·~~ .. ~·:--; .... 
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between the two va1ues was termed Ahaze and is used 

to evaluate the scratch resistance of the f ~lm. 

Ahaze • haze after the rubbing - baze 

before the 'rubbing .. · 

S The lower the value obtained by the above 

10 

measurement method, i.e., the lower the Ahaze, the 

qre~ter the scratch resistance. 

Example 1 

In this Example, polypropylene.particles 

(melt flow rate: 8.2 g/10 min) having- an average 

particle diameter of 620 µm and containinq l\ by 

weiqht of a fine powder of 300 µm or less in 

diameter were used as the polyolefin particles. 100 

15 parts by weight of these polypropylene particles, 

0.05 parts by weight of calcium stearate, O.l parts 

by weight of Sumilizer BB'l (manufactured by Sumitomo 

Chemical Company Ltd.), 0.1 parts by weight of 

Irqanox 1010 (manufactured by Ciba-Geigy Ltd.), 0.1 

20 parts by weight of erucic amide, 0.15 parts by 

wei9ht of Syloid SS as the inorganic fine powder 

(manufactured by Fuji Devison Ltd., silica powder; 

average particle diameter of 2.7 µm. and an apparent 

specific qravity of 0.33 q/cm3
) were mixed with a 20 

2S I. super mixer. 'l'he peripheral speed of the edge of 

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

·.~ 
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melt-kneaded by a 40-. '?-die·extruder at a die 

temperature 0°f 250 °C and then cooled with a ccoling 

roll of 30 °c at surface temperat.ure to obtain a 

sinql~ l.!;~~-- film· .. of 30 µm in thickness. The 

S properties of the film are given in ~able 3. The 

appearance, haze, blocking resistance and scratch 

res~stanca were excellent. 

Example 2 

The same procedure as describ~ 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 2.11 by 

weight, butene-1 content of S.S!t by weight and melt 

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

15 particle diameter of 700 µm and containing 2\ by 

weight of a fine powder of 300 µm or less in 

diameter was used as tha polyolefin particles. In 

addition, the amount of Syloid 55 used as the 

inorqanic 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 Bxample 

1 was repeated in Example 3, except that propylene-
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ethylen~-butene-1 copolymer particles (ethylene . . 
content of 4.3, by weiqht, fmtene-1 content.of 2.0i 

by weight and melt flow rate of 4.9 q/10 min) having 

an average ·particle diameter 0£ .. 1170 pm .. and 

S containing 6t by weight of a fine powder of 300 µm 

or less in diameter was used as the polyolef in 

pazi:,icles. In addition, the amount of Syloid 55 

used as the inorqanic fine powder was 0.15 parts ·by 

weiqht. The properties of the film thus obtained 

10 are given in Table 3. 

Comparative Example 1 

The same procedure as described in Bxample 

1 was repeated in Comparative Example l, except that 

propylene-ethylene-butene-1 copolyme: particles 

15 (ethylene content of 4.3\ by weight, butene-! 

content of 4.1, by weight and melt flow rate of 5.7 

g/"10 min) having an average particle diameter of 

1510 ~ and containing 3\ by weight of a fine powder 

of 300 µm or less in diameter was used as the 

20 polyolefin particles. In addition, the amount of 

syloid SS used as the inorganic fine powder was 0.15 

parts by weight. The properties of the film thus 

obtained are given in Table 3. 
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Examples 4 to 6 

'?he same procedure as described in Example 

1 was repeated in Examples 4 to 6, except that PP-1 

was used as the .. p.olyolefin particles and types and 

S amounts (p~a by weiqht) of the inorganic fine 

powder were as indicated in Table 1. fte properties 

of the films thus obtained are given in Table 4. 

Table 1 

Example No. inorganic fine mi:Xing amount powder 

10 4 Syloid 57 0.15 
(a:Ll:Lca powder 
manufactured by 
Puji Devison 
Ltd. 

s Syloid 74 o.1s-
(silica powder 
manufactured by 
Fuji Devison 
Ltd. 

6 Syloid SS 0.25 
(silica powder 
manufactu:ed by 
!'Uji Devison 
Ltd. 

EX.ample 7 

~he same procedu:e as described in Example 

15 1 was repeated in Example 7, except that PP-1 used 

as the polyolef in particles and the mixing amount of 

the inorganic fine powder was 0.50 parts by weight. 

In addition, a 20 mmc1> twin-screw extruder was used 
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for mel.t-kneacling-. '!he properties of the film thus 

obtained are ·.given in 'rable 4. 

Reference Example 1 

The same procedure as described in Example· 

S 1 was repeated in Reference Example l, except that 

propylene-ethylene-butenen-1 copolymer particles 

(ethylene content of 2.0 i by weight, butene-l 

content of 5.7 'by weight and melt flow rate of 6.0 

q/10 min) having an average particle di~er of 
10 320 µm and containing 37 t by weight of a fine 

powder of 300 µm or less in diameter was used as the 

polyolefin particles. In addition, Syloid 244 

(manufactured by Puji Devison Ltd., silica powder; 

average particle diameter of 1.8 µm and an apparent 

15 specific gravity of 0.13 q/car) was used as the 

inorganic fine powder at 0.15 parts by weight. The 

properties of the film thus obtained are qiven in 

Table 3. 

Xn the present Reference Example, polymer 

20 particles were used which had an averaqe particle 

diameter (320 µm) less than that employed in the 

present method (500 to 1300 µm) and which had a 

content of fine particles (37' of fine powder of 300 

µm or less) greater than that employed in the 

2S p.resent method (not more than 10' of fine powder of 
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300 JlDl or less). In addition, the apparent specific 

gravity of the inorganic fine powder (0.13 g/r::m.J) was 

less than that used in the present method (from 0.2 

to o.s q/cr). "rhe resultant film bad a good 

s appearence and scratch resistance but increased haze 

and blocking resistance. 

comparative Examples 2 to 7 

The same procedure as described in Example 

1 was repeated in Comparative Examples~ to 1,· 

10 except that PP-1 was used as the polyolef in 

particles. In 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 given in 

1S Table 4. 

In summary, when any item among the 

average particle diameter of the polyolefin 

particles (I), the apparent specific gravity of the 

inorganic fine powder (II) and the mixing amount of 

20 the inorganic fine powder (II) is outside the ranges 

of those of the present invention, the appearance or 

properties of the film worsens. 
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Table 2 

Comparative Example inorqanis fine mixinq amount 
No. powder 

3 - 0 

5 3 SYLTON AM'l' 
(aluminium silicate 
~der manufactured 0.15 

y Mizusawa Chemi-
cal Co.) 

4 Syloid 161 
(silica powder 0.20 
manufacured by Fuji 
Devison Co. ) 

s Syloid 244 
(silica powder 0.15 
maufacured by Puji 
Devison Co.) 

6 SYLTON AMT 20 
(aluminium silicate 
powder manufactured 0.15 
by Mizusawa Chemcal 
Co.) 

7 Syloid 55 
(silica powder 1.0 
manufacured by !'Uji 
Devison Co. ) 



Table 3 

Polyolefin particles (I) Inorganic fine powder (II) 

Bzamplea Avera9e Content of' Averaqe Apparent Mixing 

and particle fine powder particle specific 8l'llOUnt 

comparative diameter (300 I.Ill o:r diameter qravity parts 

Bxamplea leaa) by 

µ111 weight ' Jiil g/cmJ weight 

B.x.ample 1 '20 3 2.7 o.JJ 0.15 

Bxample 2 700. 2 2.1 0.33 0.10 

Bxample 3 1170 6 2.7 D.33 0.15 

Cmupai;ative 1510 3 2.7 0.33 0.15 

Bzampie 1 

Reference 320 37 1.1 0.13 0.15 

Bxanple 1 

.. 

rilm property . 

Appearance Haze Blockinq 

' resistance 
CJ/ 10001112 

good 2.0 · 11 

good 1.0 i15 

good 1.fi 33 

bad .2 .1 50 

good 3.0 6l 

{. ~ 

Scratch 
reaiatanae 
(A Haze) ' 

2.3 

2.2 

1.6 

2.0 

0.5 
., 

I\) 
~ 



Table 4 

Polyolefin particle• (I) Inorganic fine powder (II) 

Bxa.niples Avera9a Content of Average Apparent Mixing 

and particle fine powder . particle •pecific amount 

Co11JP6rative diameter (300 µm or diameter gravity part a 

Examploa leaa) by 
J.llll weight ' µm 9/cm• wei9bt 

Bxaaple 4 700 2 1.9 o.:u 0.15 

Bae111ple 5 700 2 3.5 o.JJ 0.15 

BXAll)Ple fi 700 2 2.7 0.33 0.25 

Bxanple 7 700 2 2.7 0.33 0.50 

Comparative 700 2 0 

BX&mple 2 

Conparative 700 2 0.8 0.40 0.15 

Bxa111ple 3 

comparative 700 2 .&.s 0.29 O.JO 

Example <& 

CQ11fi>aratJ.ve 700 2 1.8 0.13 0.20. 

•••-el• 5 

COlhparative 100 2 2.0 0.11 0.15 

Bxall(>le ' ' 

Comparative 100 2 2.7 0.33 1.0 

Bxample 7 

l'ilm 11:1roperty 

Appea.rence Haze Blocking 

' reaietance 
vi lOOaa1 

good 1.1 49 

good 1.8 u 

good 2. Ii 25 

nearly J.5 11 
9ood 

good O.l 11 

9ood 0.1. 65 

bad 2.J 21 

bad 3.0 11 

. good l. l l7 

bad B.6 0 

Scratch 
.reeie1:anae 
(A Haae) ' 

1.5 

o.e 

1.5 

1.1 

0 

0.6 

0.1 

o.J 

1!i 

2.2 

~ .. 

I\) 
U1 

I 

I 

-~ 
~ 

~S2. 
-::c: -I» -;; 
-(1) 
=(1) 
-t::I 

===~ -"O --!!!!!!!!!! g 
c.._ 

-

I 
-f ,I 
:t 
(/) 

:D (/) 
mI 
"ti m 
!j;: ~ 
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It will be apparent to those of ordinary 

skill in the.art that various changes and 

modif ic:ationa can be made in the present invention 

without de~artinq_from the spirit and scope 

therefrom. !'urthel:more, all patents, includinq 

Japanese Patent Application 06-219119, and 

scientific publications cited throughout this . . 
application are hereby incorporated by reference and 

relied upon. 
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QAT IS Ct.AIQD IS; 

1. A llethod for producing a polyolefin 

composition, comprising the step of; 

a) mixing 

i) 100 parts by weight of polyolefin 

particles (I) having an average particle diameter of 

from SOD to 1300 µm and containing not more than 10• 

by weight of fine particles having a p~icle · 

diameter of 300 J.mL or 1ess and 

ii) from o.os to 0.6 parts by weiqht of 

inorganic fine powder (II) havin9 an avera9e 

specific 9ravity of from 0.2 to o.s g/cr; and 

b) mel~-kneadinq the mixture. 

2. The method of claim 1, wherein the 

polyolefiD particles (I) are polYPropylene. 

3 • '?he method of claim 1, wherein the 

inorganic fine powder (II) is silica. 

4. The met.hod of claim 3, wherein the 

inorganic fine powder (II) has an average particle 

.-
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diameter of from 1. 5 to 4 µm and an apparent 

specific gravity of from 0.2 to o.4 g/cmi. 

5. Tlle 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 producinq a polYQlefin 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 µm and containing not more than 101 

by weight of fine particles having a particle 

diameter of 300 JlDl or less and 

ii) 0.05 to 0.6 parts by weight of 

inorganic fine powder (II) having an average 

particle dimaater of 1 to 4 µ.m and an apparent 

specific gravity of from 0.2 to o.s g/r::ir; 

b) mel t-Icneading the mixture to produce a 

polyolef in composition; and 

c) melt-extruding the polyolefin ca.mposi tion 

to f o~ the polyolef in film.. 

7 • 'l'he method of claim 6, wherein the 

polyolefin particles (I) are polypropylene. 
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a. "rhe method of claim 6, wherein the 

inorqanic f~ powder (II) is silica. 

9. The method of claim 8, wherein the 

inorqanic fine powder (II) has an average particle 

diameter of from 1.5 to 4 µm and an apparent 

spe~if~c gravity of from 0.2 to 0.4 q/cm3
• 

10. '?he method of claim 9, wherein the amount 

of the inorganic fine powder (II) is fr~ 0.1 to 0.3 

parts by weight. 


