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ETHYLENE-a-OLEFIN GOPOLYMER AND POLYETHYLENE 

COMPOSITION 

Field of the Invention 

The present invention relates to an ethylene- a -olefin 

copolymer obtained by a gas phase polymerization method in 

the presence a catalyst. a polyethylene composition 

comprising said copol.ymer, and a fil.m made of said copol.ymer 

or composition. More particul.arl.y, the present invention 

relates to an ethylene- a -olefin copol.ymer which contains a 

small. amount of·a cold xylene-solubl.e portion (CXS component) 

and does not easily cause problems such as blocking and the 

like when made into a film or sheet. a polyethylene composition 

which is excellent in appearances such as gloss, transparency 

and the l.ike when made into a fil.m and is excell.ent in handling 

properties such as blocking-resistance, slipping property 

and the like, and a film composed of said copolymer or said 

composition. 

Background of the Invention 

Properties required for films used as wrapping 

mate~ials include excell.ent fil.m-forming processability in 

processing a film, excel.lent appearances such as the gloss, 

transparency and the like. concerning clear visibility of 

contents, easy handling in bag manufacturing, and excell.ent 
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blo~king-resistance. slippirfg property and the like of ·a film 

concerning easiness in opening a bag infilling. particularly, 

in automatic filling, and the like. 

As the ethylene-based resin used for such films, 

ethylene-a-olefin copolymers are listed. 

An ethylene- a -olefin copolymer obtained according to 

a high-pressure ion polymerization method in the presence of 

a catalyst had problems such as fuming in molding working, 

inclusion of a volatile component which is a cause for 

generation of a gas, and the like, due to problematical process 

{Japanese Patent Appl.ication Laid-Open (JP-A) No. 52-

125590). 

On the other hand, a copolymer produced by a gas phase 

polymerization method has a merit that the content of a 

volatile component causing gas generation and fuming in 

molding worki.ng is low, as the polymerization can be performed 

substantially in the absence of a solvent. 

The ethylene-a-olefin copolymer obtained by a gas 

phase polymerization method also had probl.ems that the 

copolymer contains a large amount of a col.d xylene-soluble 

portion (CXS component) causing blocking and the like (JP-A 

No. 54-154488). or the copolymer has a little hexane extracted 

portion. however, the content of a cold xylene-soluble 

portion (CXS component) becomes high (JP-A No. 5-155938). 

JP-A No. 56-152853 discloses a resin composition 
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comprising an ethyl.ene- Ct -oJ.efin copol.ymer obtained by a gas 

phase polymerization method in the presence a catalyst and 

p. low density polyethylene produced by a high pressure radical 

polymerization method, and a fil.m thereof. However, a fil.m 

obtained from said composition has not been satisfactory in 

transparency and gl.oss, though the impact strength thereof 

has been improved. Further, JP-A No. 56-152853 does not 

discl.ose the addition of an anti-bl.ocking agent and slipping 

agent, therefore anti-bl.ocking property and s1ipping 

property have not been satisfactory. 

Therefore, there has been desired for an ethyl.ene-

a-o1efin copolymer or resin composition which has l.ower 

content of a vol.atile component, causes no probl.ems such as 

gas generation, fuming and the l.ike in mo.lding working, has 

a sma11 amount of a cold xylene-sol.uble portion (CXS 

component), does not easil.y cause problems such as bl.ockiil.g 

and the· like when made into a film or sheet, and has good 

bal.ance between appearances of a fi1m such as gloss, 

transparency and the l.ike and handl.ing properties thereof 

such as anti-bl.ocking property, slipping property and the 

like. 

Object of the Invention 

The present inventors have intensively studied a 

copol.ymer and a cornposi tion containing the composition which 
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hav~·no problems as described above, and resultantly found 

that a specific ethylene-a-olefin copolymer obtained by a 

gas phase polymerization method has a small amount of a cold 

xylene-soluble portion (CXS component) and does not easily 

cause problems such as blocking and the like when made into 

a film or sheet. Further, the present inventors have found 

that a resin composition comprising said and a specific low 

density polyethylene obtained by a high pressure radical 

polymerization method, when made into a film, has a small 

content of a volatile component, provides no problems such 

as fuming, gas· generation and the like in molding, has· 

excellent appearances such as gloss, transparency and the 

like, and has excellent handling properties such as anti­

blocking property. slipping property and the like. and have 

completed the present invention. 

Summary of the Invention 

Namely, the present invention relates to a 

polyethylene composition comprising 60 to 95 wt% of an 

ethylene- a -olefin copolymer component (A) obtained by a gas 

phase polymerization method in the presence of a catalyst and 

5 to 40 wt% of a low density polyethylene component {B) 

obtained by a high pressure radical polymerization method 

(wherein, the total. amount of component {A) and component (B) 

is 100 wt%) , wherein said ethylene- a -olefin copolymer 

. ~ 
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component (A) satisfies th_e-following conditions (A-1) to 

(A-4): 

(A-1) Melt flow rate (MFR): 0.3 to 5.0 g/10 minutes 

(A-2) Melt fl.ow rate ratio {MFRR): 20 or more 

(A-3) Density (d): 0.910 to 0.930 g/cm3 

(A-4) Col.d xyl.ene-solubl.e portion (CXS) (wt%) is in the 

range defined by the formula (1): 

formula (1). 

Detailed Description of the Invention 

The present invention will be illustrated in detail 

bel.ow. 

The gas phase polymerization method of the present 

invention is not particul.arl.y restricted providing it is a 

method in which no solvent substantially exist, and 

polymerization is performed under solid phase or gas phase 

to produce a polymer. Known reactors such as a vertical 

reactor, horizontal reactor and the l.ike can be used. Reactors 

may or may not have a stirrer. Further, a plurality of reactors 

may al.so be used. The production method may be continuous 

or batch-wise. The polymerization pressure is preferably 

from atmospheric pressure to 40 kg/m2
, and the polymerization 

temperature is preferably from 55 to 9S"C. · 

The catal.yst used in the present invention is a sol.id 

catal.yst for olefin polymerization which can copolymerize 

' . ; 
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ethy:lene with an a -ol.efin. _As the catal.yst, there are listed. 

for example, catalyst systems described in Japanese Patent 

~pplication Nos. 10-59846, 10-59848, 11-65433 and the like. 

The solid catalyst component (I) for olefin 

polymerization used in the present invention is a solid 

catalyst component for olefin polymerization obtained by 

contacting a halide of a XIII or XIV group element and an 

electron donor with a solid catalyst component precursor 

containing a magnesium atom, titanium atom and a 

hydrocarbyloxy group. 

The halogen contained in the solid catalyst component 

(I} is a halogen atom in the XVII group of the periodic table, 

for example, chlorine atom, bromine atom, iodine atom or the 

like, and preferably chlorine atom. 

The electron donor contained in the solid catalyst 

component (I) is an organic compound· containing at l.east one 

atom selected from the group consisting of an oxygen atom·, 

sulfur atom, nitrogen atom and phosphorus atom, and for 

example, amines, sulfoxides, ethers, esters or the like are 

listed, and ethers and esters are preferable. 

As the ethers, dialkyl ethers are listed, and 

specifical.ly, diethyl ether, di butyl. ether, tetrahydrofuran 

and the like are listed. Dibutyl ether and tetrahydrofuran 

are preferabl.e. 

Examples of the esters include saturated aliphatic 

j: 
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car]?oxyl.ates, unsaturated al.l.phatic carboxyl.ates, al.icycl.ic 

carboxylates, aromatic carboxylates and the l.ike. 

SpecificaJ.l.y, there are l.isted ethyl. acetate, ethyl acrylate, 

ethyJ. methacryl.ate, butyl. benzoate, dibutyl succinate, 

dibutyl. mal.onate, dibutyl. mal.eate, dibutyl. itaconate, di-

n-butyl. phthal.ate, diisobutyl. phthal.ate, di-2-ethyl.hexyl. 

phthal.ate, di-n-octyl phthal.ate and the l.ike, and di-2-

ethyl.hexyl. phthal.ate and di-n-octyl. phthal.ate are 

preferabl.e. 

The sol.id catalyst component {I) can be obtained by 

cot acting a hal.ide of a XIV group el.ement and an electron donor 

with a sol.id catalyst component precursor containing 

magnesium, titanium and a hydrocarbyloxy group, and further 

contacting with a compound having a Ti-hal.ogen bond. 

As the sol.id catal.yst· component precursor containing 

magnesium, titanium and a hydrocarbyl.oxy group, a· sol.id 

product containing a tri-valent titanium atom is preferabl.e 

which is obtained by reducing a titanium compound represented 

by the general. formul.a Ti{OR1 }aX4-a (wherein, R1 represents 

a hydrocarbon group having 1 to 20 carbon atoms, X represents 

a hal.ogen atom, and .a represents a number satisfying O<a 

~4) with organo-magnesiurn, in the presence of an organo­

sil.icon compound having a Si-0 bond. 

As the organo-silicon compound having a Si-0 bond, 

tetramethoxy sil.ane, tetraethoxy sil.ane, tetrapropoxy sil.ane, 
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tetrabutoxy silane and the J.l.ke are l.isted. and tetrabutoxy 

sil.ane is preferable. 

As the hydrocarbon group (Ri) of the titanium compound 

represented by the general. formul.a Ti{ORl.)aX4-a {wherein, R1 

represents a hydrocarbon group having 1 to 20 carbon atoms, 

X represents a halogen atom. and a represents a number 

satisfying O<a~4); there are listed, for example, a methyl 

group, ethyl. group, propyl group, butyl group and the like, 

and a butyl group is preferable. 

As the halogen atom (X) of the titanium compound 

represented by· the general. formula Ti(OR1 )aX4-a, there are 

l.isted a chlorine atom, bromine atom, iodine atom and the like, 

and a chl.orine atom is preferable. a is l, 2, 3 or 4, and 

is preferably 4. 

Exampl.es of the titanium compound represented by the 

general formula Ti{OR1 )aX4-a include butoxytrichlorotitaniuin, 

dibutoxydichlorotitanium, tributoxychlorotitanium, 

tetrabutoxytitanium and the like, and tetrabutoxytitanium is 

preferabl.e. 

As the. organo-magnesium, Grignard' s compounds having 

a Mg-carbon bond, and the l.ike are listed. Exampl.es thereof 

include methylchl.oromagnesium, ethyl.chloromagnesium, 

propyl.chloromagnesium, butylchloromagnesium and the like, 

and butylchloromagnesium is preferable. 

As the halogen compound in XIV group to be contacted 

I 
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wit~· a sol.id catalyst precur.S"or, halides of a carbon atom and 

silicon atom are listed, and halides of a silicon atom 

.re presented by the general. f ormul.a SiR2 
4-bXb {wherein, R2 

represents a hydrocarbon group having 1 to 20 carbon atoms, 

X represents a halogen atom, and b represents a number 

satisfying O<bS4) are preferable. 

As the hydrocarbon group (R2
) of the silicon compound 

represented by the general. formula SiR2
4 _bxb (wherein, R2 

represents a hydrocarbon group having l to 20 carbon atoms, 

X represents a halogen atom, and b represents a number 

satisfying O<bS4), there are l.isted, for exam.pl.e, a methyl. 

·group, ethyl group, propyl. group, butyl. group and the like, 

and a butyl. group is preferabl.e. 

As the halogen atom (X) of the silicon compound 

represented by the general. formula SiR2
4 -bXb, there are listed 

a chlorine atom, bromine atom, iodine atom and the l.ike, and 

a chlorine atom is preferable. b is l, 2, 3 or 4, and is 

preferably 3 or 4. 

Examples of the silicon compound represented by the 

general. formula SiR2 
4 -bXb incl.ude butyl. trichl.orosil.ane, 

dibutyl.dichl.orosilane, trichl.orobutyl.silane, 

tetrachl.orosil.ane and the like, and tetrachl.orosilane is 

preferable. 

As the electron donor to be contacted with a solid 

catalyst precursor, those described above are listed. 
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,· As the halogen of a c.oinpound having a Ti-halogen bond 

to be further contacted with a product obtained by contacting 

a halogen compound of a XIV group element and an electron donor 

with a solid catalyst component precursor, a chlorine atom, 

bromine atom, iodine atom and the like are listed, and a 

chlorine atom is preferable. 

Examples of the compound having a Ti-halogen atom 
•'" 

include tetrahclorotitanium, trichlorobutoxytitanium, 

dichlorodibutoxytitaniwn, chlorotributoxytitanium and the 

like, and tetrachlorotitanium is preferable. 

The ethylene-a-olefin copolymer of the present 

invention is an ethylene-a-olefin copolymer produced on a 

sol.id catal.yst component (I} obtained by contacting the solid 

catalyst component (I), organo-al.uminum (II) and ethylene and 

a -ol.efin. 

In a gas phase pol.ymerization method containing 

substantially ·no solvent, a process of recovering and 

purifying a solvent can be omitted, and the content of a 

volatile component causing gas generation and fuming in 

processing a film using the resulted ethylene-a-olefin 

copolymer can be decreased. 

The ethylene-a-olefin copolymer (component (A)) of 

the present invention is a copolymer of ethy1ene with one or 

more a-olefins having 3 to 12 carbon atoms. 

Examples of the a -olefin include propylene, bu tene-1, 

'. 
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pentene-1,4-methyl-1-pentene, hexene-1, octene-1, decene-

1 and the like. and propylene, butene-1, hexene-1 and octene-1 

.are preferable, and butene-1 and hexene-1 are ·further 

preferable. 

Examples of the ethylene-a-olefin copolymer 

(component (A)) are an ethylene-propylene copolymer, 

ethylene-butene-1 copolymer, ethylene-4-methyl-l-pentene 

.copolymer, ethylene-hexene-1 copolymer, ethylene-octene-1 

copolymer and the like, and an ethylene-propylene copolymer, 

ethylene-butene-! copolymer, ethylene-hexene-1 copolymer 

and ethylene-octene-1 copolymer are preferable, and an 

ethylene-butene-1 copolymer and ethylene-hexene-1· copolymer 

are further preferable. 

The content of the a -olefin in the ethylene- a -olefin 

copolymer (component {A)) is preferably from O. 5 to 30 mol.%, 

particularly preferably from 1.0 to 20 mol%. 

The melt flow rate (MFR) of the ethylene-a-ol.efin 

copolymer (component {A}) is from 0.3 to 5.0 g/10 minutes, 

preferably from 0.5 to 3.0 g/10 minutes, particularly 

preferably from 0.7 to 2.5 g/10 minutes. 

When the melt. fl.ow rate (MFR) is less than 0.3 g/10 

minutes, problems easily occur such as excess extrusion load 

in film-forming, l.eading to occurrence of melt fracture, and 

the like. When the melt fl.ow rate {MFR) is over 5.0 g/10 

minutes, the mechanical. property of a film deteriorates, and 

I 
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film-forming stability bec9mes insufficient. 

The melt flow rate ratio (MFRR) of the ethylene-a 

.-olefin copolymer (component (A)) is 20 or more, preferably 

21 or more. 

When the melt flow rate ratio (MFRR) is less than 20, 

problems easily occur such as excess extrusion load in 

film-forming, leading to occurrence of melt fracture, and the 

l.ike. 

The density of the ethylene-a-olefin copolymer 

(component (A)) is from O. 910 to O. 930 g/cm3
, preferabl.y from 

0.915 to 0.930 ·g/cm3
, particularl.y preferabl.y from 0.918 to 

o. 927 g/cm3
• 

When the density is 1.ess than 0.910 g/cm3
, 

deterioration in anti-blocking property, l.ack in rigidity and 

the like occur, decreasing the handl.ing property of a fil.m. 

When the density is over 0.930 g/cm3
, the gloss and 

transparency of a film become insufficient. 

The cold xylene-sol.uble portion (CXS)(wt%) in the 

ethyl.ene-a-olefin copolymer component (A) is in the range 

defined by the formula (1): 

1. s X l0- 4 X d-125 XMFR0 • 5+o. 3::::::cxs 

preferably, defined by the formula (2): 

l. s x 10-4 Xd- 125 XMFR0 • 5 ~cxs 

formul.a (l} 

formula (2). 

When the content o~ the col.d xylene-soluble portion 

(CXS) is over the upper limit of the above·-described formula 
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( 1 ),; the anti-blocking property and slipping property of a 

film become insufficient The lower limit is O or more. 

The HLllO of the ethylene-a-olefin copolymer is 

preferably in the range defined in the formula (3): 

- 68858 X d 2 +124830 X d- 56505~HL110 formula {3}. 

Wherein, d is 0.910 to 0.930 g/cm3
, preferably from 

0.915 to 0.930 g/cm3
, particularly preferably from 0.918 to 

O. 927 g/cm3
• 

If HLllO is over the range defined by the formula ( 3} , 

when the copolymer is applied for a film, the toughness, 

rigidity and anti-blocking property of the film may become 

poor. 

The ratio of the fusion calorie at llO"C or lower to 

the total fusion calorie measured by a differential scanning 

calorimeter (DSC) indicates the rigidity of an ethylene-

a-olefin copolymer. 

Lower this value is, higher the rigidity of an 

ethylene-a-olefin copolymer becomes. 

The composition distribution variation coefficient ex 

of an ethylene- a -olefin copolymer is preferably o. 85 or less, 

further preferably 0.83 or iess. 

If the composition distribution variation coefficient 

Cx is over O. 85, when the composition is applied for a film, 

the strength of the film may decrease, and the anti-blocking 

property and transparency of the film may become poor. 
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The composition distribution variation coefficient ex 

is a scale of the composition distribution of an ethylene-

.a-olefin copolymer, and calculated according to the 

following formula. 

Cx= a I SCBave 

a: Standard deviation 

SCBave: Average of number of short chain 

branches per 1000 carbon atoms 

Lower this value is, narrower the composition 

distribution is. 

The low.density polyethylene component (B) of the 

present invention may be a low density polyethylene obtained 

by a high pressure radical polymerization method, and 

preferably a low density polyethylene obtained by homo-

polymerizing ethylene according to a high pressure radical 

polymerization method. 

The high pressure radical polymerization method of the 

present invention is a method in which polymerization is 

initiated using a radical generating agent under high 

pressure and obtained a polymer. In general, ethylene and 

the like are polymerized to obtain a polymer under a 

polymerization pressure of 1400 to 3000 kg/m2 and a 

polymerization temperature of 200 to 300°C in the presence 

of a radical generating agent such as a peroxide and the 1.ike 

using a vessel type reactor or tubular type reactor. A 
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polymer obtained using a tubul.ar type reactor contains a l.ower 

amount of microgel, and when the polymer is applied for a film, 

.appearance failures such as fish eye and the like do not occur 

easily, therefore, it is preferable to use a tubular type 

reactor from the standpoint of the object of the present 

invention. The melt flow rate can be controlled by using 

hydrogen or hydrocarbon such as methane, ethane or the like 

which is a molecular weight contro11ing agent" The swell 

ratio (SR) and density can be controll.ed by optionally 

selecting the polymerization pressure and polymerization 

temperature in· ·the above-described ranges. 

The mel.t flow rate {MFR) of the low density 

polyethylene component (B) is preferably from O .1 to 10 g/10 

minutes, more preferably from 0.3 to 8.0 g/10 minutes, and 

particularly preferably from 0.8 to 6.0 g/10 minutes. 

The swell ratio {SR) of the low density polyethylene 

component (B} is preferably from 1.40 to 1.60, more 

preferably from 1.45 to 1.58, particularly preferably 

satisfies the relation of the following formula (4) in the 

above-mentioned range, and most preferably satisfies the 

relation of the following formula ( 5) in the above-mentioned 

range. 

-0.09{log MFR) 2+0.23 J.og MFR+0.04X20/Bwt+l.35 < SR 

< -o.09(log MFR) 2 +0.23 log MFR+0.04X20/Bwt+l.50 

Formula (4) 

j. 
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-Q.09(log MFR) 2 +0.2-3- log MFR+0.04X20/Bwt+l.40 <SR 

< -o.09{log MFR) 2 +0.23 log MFR+0.04X20/Bwt+l.48 

Formula (5) 

The density of the low density polyethylene component 

(B) is preferably from 0.900 to 0.935 g/cm3
, and particularly 

preferabl.y o. 915 to O. 930 g/cm3 ~ 

The melt tension (MT} of the pol.yethyl.ene composition 

of the present invention is preferably from 1. 8 to 5. 5 g, more 

prefer~bl.y from 2.0 to 5.0 g. 

Regarding the compounding amounts (compounding 

ratios) of an ethylene-a-olefin copolymer (component (A)) 

obtained by a gas phase polymerization method and a low density 

polyethylene (component (B)) obtained by a high pressure 

radical polymerization method, the amount of the component 

(A) is from 60 to 95 wt% and the amount of the component (B) 

i.s from 40 to s wt%, and preferably, the amount of the component 

(A) is from 70 to 93 wt% and the amount of the component (B) 

is from 30 to 7 wt%. Wherein. the total amount of the 

component (A) and the component (B) is 100 wt%. 

The anti-blocking agent component (C) in the present 

invention can prevent mutual adhesion and fusion of a resin, 

and can prevent the resin from forming a larger block, and 

is used together with a resin. Particularly, the anti-

blocking agent component ( C) can prevent the mutual adhesion 

and fusion of a resin in the form of a sheet or film, and can 

l 
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pre~ent the resin from form1ng a larger block. 

The anti-blocking agent component (C} in the present 

.invention is not particularly restricted, and there are 

exemplified inorganic anti-blocking agents and organic 

anti-blocking agents. 

As the inorganic anti-blocking agent, synthetic 

anti-blocking agents and natural anti-blocking agents are 

listed. As the inorganic synthetic anti-blocking agent, 

there are listed, for example, synthetic silica, and a powder 

,.;. .. ;.·. of crystalline or amorphous alurnino-silicate, and the like, I 
, and a powder of ·crystalline or amorphous al.umino-silicate is 

preferable. As the inorganic natural anti-bl.ocking agent, 

there are listed, for exampl.e, those obtained by grinding and I 
calc.inating silicon di.oxide, clay, talk, diatomaceous earth, . j 

; 

feldspar,kaol.in, zeolite,kaol.inite,wollastonite, sericite 
l 

and the like. Further, the surfaces of these materials may 

be treated with a surface treating agent such as a higher fatty 

acid such as stearic acid and the l.ike, ti taniurn coupl.ing agent, 

sil.ane coupling agent and the l.ike. 

As the organic anti-blocking agent, synthetic 
l 

anti-bl.ocking agents .are listed, and examples thereof include 

powders of cross-linked acryl.ic resins, cross-l.inked I 
polyethylene-based resin, cross-linked polystyrene-based 

I 

res.in, cross-linked silicone-based resin, polyamide-based i 
resin, polyester-based resin and the like. A powder of a ; 
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cro.ss-linked methyl pol.ymethacrylate is preferable. Also in 

the case of the organic anti-blocking agents, the surfaces 

.thereof may be treated with a surface treating agent such as 

a higher fatty acid such as stearic acid and the .like. titanium 

coupling agent. silane coupling agent and the like. as in the 

case of the inorganic anti-blocking agents. 

As the anti-blocking agent (C), two or more of the 

above-described anti-b1ocking agents may also be used 

together. 

The compounding amount (compounding ratio) of the 

anti-blocking agent component (C) in the polyethylene 

composition of the present invention is preferably from O. 05 

to O. 60 wt%, more preferabl.y from O. OS to o. 40 wt%. When the 

' ~· ·:.• 

compounding amount of the anti-blocking agent (C) is less than 

0.05 wtt, the anti-blocking property of a film may be 

insufficient. While when the compounding amount of the· 

anti-b1ocking agent (C) is over o. 60 wt%, the optical property 

of a film may deteriorate. 

The anti-blocking agent component (C) preferably has 

an average particle size of l to 10 µ, m and a circular degree 

coefficient of O. 600 .or more. more preferably has an average 

particle size of 3 to 6 µ, m and a circular degree coefficient 

of O. 630 or more. from the standpoints of the appearance and 

anti-blocking property of a film. Further, two or more 

components having different average particle sizes and 

! 
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dif.ferent circular degree coefficients may be used together. 

Regarding the circular degree coefficient of the 

.Present invention, an image observed by an optical. microscope 

is photographed, the image is treated by an image analyzer, 

and the circular degree coefficient Sis calculated according 

to the following formula. 

5=4 1C XA/L2 

(A: area of image, L: circumference length) 

This circular degree coefficient approximates 1 when 

the image is near circle. In the case of the above-mentioned 

anti-blocking agent component (C), the circular degree 

coefficient S is preferably from 0.600 to 1.000. More 

preferably, it is from 0.630 to 1.000, further preferably, 

it is from 0.700 to 1.000. . l . ! 

The slipping agent (D) of the present invention is used 

together with a resin so that the resins mutually slip easily 

when they come into contact with each other, and particularly, 

is used together with a resin so that the resins in the form 

of a sheet or film slip easily each other and can be handled 

easily. 
I 

The slipping agent (D) is not particularly restricted, 

I and there are listed known fatty amide compounds, 

specifically, saturated fatty amides, unsaturated fatty 

amides, saturated fatty bisamides, unsaturated fatty I 
! . 

bisamides and the like. 
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Exampl.es of the saturated fatty amide are pal.mitic 

amide. stearic amide, behenic amide and the like, and behenic 

.amide is preferabl.e. Examples of the unsaturated fatty amide 

are ol.eic amide. erucic amide and the like, and erucic amide 

is preferabl.e. Exampl.es of the saturated fatty bisamide are 

ethyl.ene-bis-pal.mitic amide, ethylene-bis-stearic amide, 

hexamethyl.ene-bis-stearic amide and the l.ike, and 

ethyl.ene-bis-stearic amide is preferable. Examples of the 

unsaturated fatty bisamide are ethylene-bis-oleic amide, 

hexamethylene-bis-oleic amide, _N,N'-dioleylsebacic amide 

and the l.ike. and ethylene-bis-oleic amide is preferabl.e. 

Two or more of the above-described slipping agents (D) 

may be used together. When two or more of the slipping agents 

(D) are used, a mixed system of an unsaturated fatty amide 

with a saturated or unsaturated fatty bisamide is preferable. 

The compounding amount (compounding ratio} ·of the 

slipping agent (D) in the pol.yethylene composition of the 

present invention is preferabl.y from O. 05 to O. 35 wt%, more 

preferabl.y from O. 05 to O. 30 wt%. When the compounding amount 

of the slipping agent (D) is l.ess than 0.05 wt%, the 

anti-bl.ocking property and slipping property of a film may 

be insufficient. Whil.e when the compounding amount.of the 

sl.ipping agent (D) is over O. 35 wt%. the optical property and 

the l.ike of a film may deteriorate due to excess bleeding of 

the slipping agent. 
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The method for producing the polyethylene composition 

of the present invention is not particularly restricted, and 

.any known method can be used, and the composition is obtained 

·by uniformly melting and kneading components used in the 

present invention. For example, there are listed a method 

in which components are mixed by a tumbler blender, henschel. 

mixer and the like, then, the mixture is further melted and 

kneaded by a single-screw extruder or multi-screw extruder 

to give a granule, a method in which components are melted 

and kneaded by a kneader, banbury mixer and the like, then, 

the mixture is granulated using an extruder, as well as other 

methods. 

It is also possible that an anti-blocking agent 

. 
~· ··~ component (C} and/or slipping agent component (D} is melted 

·and mixed in high concentration with an ethylene-a-olefin 

copolymer component (A) and/or low density polyethylene· 

component (B) to give a master pellet, then, this master pell.et 

is compounded in necessary amount with the ethylene- a -olefin 

copolymer component (A) and/or low density polyethylene 

component (B) to obtain the polyethylene composition of the 

present invention. 

In the polyethylene composition of the present 

invention, at least one or more of various resins may be 

compounded, if necessary, to an extent not deteriorating the 

object of the present invention. For example, a high density 
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pol:yethylene can be used fox: improving rigidity, and further, 

a pol.yol.efin-based resin such as a l.ow density elastomer and 

.the like can be used for improving impact strength. 

In the polyethylene composition of the present 

invention, known additives such as a stabiJ.izer, antistatic 

agent, processability improving agent and the like usually 

used may also be contained, if necessary, to· an extent not 

deteriorating the object of the present invention. 

As the stabilizer, a phenol-based stabilizer, 

phosphite-based stabilizer and the like are listed. 

Examples of the phenol-based stabilizer include 2,6-di-t-

butyl-p-cresol (BHT}, tetrakis[methylene-3-(3,5-di-t­

butyl-4-hydroxyphenyl}propionate]methane {IRGANOX 1010). 

n-octadecyl-3-(4'-hydroxy-3,5'-di-t-

butylphenyl)propionate (IRGANOX 1076} and the like. 

Examples of the phosphite-based stabilizer include 

bis(2,4-di-t-butylphenyl)pentaerythritol diphosphite, 

tris(2,4-di-t-butylphenyl)phosphite, tetrakis(2,4-di-t-

butylphenyl)4,4'biphenylene diphosphonite and the like. 

Exampl.es of the antistatic agent include fatty acid 

gJ.ycerin ester having 8 to 2 2 carbon a toms, so.rbi tan ester, 

polyethylene gl.ycol ester and the like. As the 

processability improving ~gent, there are listed fatty acid 

metal salts, for example, calcium stearate and the like. 

A film made of the polyethylene composition of the 
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pre.s·ent invention can be obtained by an tubular process such 

as an air-cooling tubular process. water-cooling tubular 

.process and the like. The thickness of a film is usually from 

5 to 200 JJ. m. A film having a thickness of 50 to 200 µ, .m is 

more.preferable in balance between appearances such as gloss, 

transparency and the like and handling properties such as 

anti-blocking property. slipping property and the like. 

Regarding the processing of a film. the pol.yethylene 

composition of the present invention may be singly subjected 

to processing al.one to give a film, or the polyethylene 

composition of.the present invention may be laminated with 

other thermoplastic resin composition and processed to obtain 

a film. In the case of lamination and processing of a film, 

it is preferable that lamination and processing is so 

conducted that a layer composed of the polyethylene 

composition of the present invention is placed on one side 

or both sides of the outermost layer. 

As the lamination and processing method, there are 

listed, for example, a co-extrusion tubular process, dry 

lamination process, sandwich lamination process and the like. 

The co-extrusion tubular process is a method in which 

the polyethylene composition of the pr.esent invention and 

other resin are co-extruded, and a co-extruded film having 

two or more layers can be obtained. Examples of other resin 

which can be used in the co-extrusion tubular process are 
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polyethylene, polypropylene~ ethylene-vinyl acetate 

copol.ymer, polyamide, polyester and the like. 

The dry lamination process or sandwich lamination 

'process is a method in which the polyethylene composition of 

the present invention is processed alone or co-extruded to 

obtain a film, and the obtained film is laminated with other 

film or sheet to obtain a laminated film or laminated sheet. 

As other fil.m or sheet which can be used in the dry l.amination 

process or sandwich lamination process, there are listed. for 

example, stretched or non-stretched film or sheet composed 

of pol.ypropyl.ene. pol.yester, pol.yamide and the l.ike. aluminum 

foil, cellophane, paper, and further, composite film, sheet 

and the like thereof. 

As described above according to the present invention, 

· there can be provided an ethyl.ene- a -ol.efin copol.ymer iri which 

the content of a volatile component is small and the amount 

of a col.d xyl.ene-sol.ubl.e portion (CXS) is smal.l.. Due to a 

small amount of a cold xylene-soluble portion (CXS), there 

can be provided a good film having particularly excel.lent 

anti-blocking property and the like. 

Further, the present invention can provide a 

polyethyl.ene composition which produces little fuming in 

processing a film, gives a fil.m having excellent appearances 

such as gloss, transparency and the .like, excellent handling 

properties such as slipping property and the like and high 
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str~ngth, and reveals exce1ient balance thereof. 

Moreover, a film obtained from the copolymer or 

.composition of the present invention can be optimally used 

as a wrapping material. for food, fiber, medicines, fertilizer, 

general. merchandise, industrial. products and the like or as 

an agricultural coating agent and constructive coating agent, 

utilizing the excellent properties thereof. 

EXAMPLE 

The fo'l.l.owing exampl.es illustrated the present 

invention in detail below, but do not l.imi t the scope of the 

present invention. 

Preparation of specimen (sampl.es for measuring melt 

fl.ow rate {MFR), mel.t fl.ow rate ratio (MFRR), swell. ratio (SR) 

and density) 

Specimens for measuring melt fl.ow rate (MFR), melt fl.ow 

rate ratio (MFRR}, swell. ratio (SR) and density were prepared 

according to the foll.owing methods. 

Component (A} and component (B): Specimens were 

prepared by melt-extruding the components previously heating 

at 170 to 2SO"C using an extruder. 

Composition: The component (A), component (B), 

anti-blocking agent (C) and slipping agent (D) were 

compounded, and the compound was melt-extruded previously at 
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170 ·to 2so"C using an extruder, to give a specimen. 

Evaluations were conducted according to the following 

methods. 

(1) Evaluation of fuming 

A T die was installed to a ~ 30 mm extruder 

manufactured by Union K.K., and the temperature of each heater 

was controlled at 290"C. Each resin was extruded from this 

extruder at a screw rotation of 100 rpm, fume generated per 

1 minute was collected, and the fuming amount was measured 

by using a digital dust meter, MODEL3411 manufactured by 

Nippon Kanomax Co., Ltd. This operation was repeated five 

times and the measured values were averaged to give a fuming 

amount, and represented by CMP unit (i ·cMP=O. 01 mg/m3
, in terms 

of ~ 0. 3 JJ, m stearic acid particle) . When this val.ue is 

smaller, the fuming amount is smaller. 

(2) Circular degree coefficient 

The method for calculating the circular degree 

coefficient will be described below. 

Particles were observed by an optical microscope at 

a magnification of 8.00, and an image containing 20 or more 

particles was photographed, and the image was treated by an 

image analyzer (Image Analyzer VlO, manufactured by Toyobo 

Co., Ltd.}, and the circular degree coefficient S was 

calculated according to the following formula. 
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S=4 1C XA/L 2 

(A: area of image, L: circumference length) 

j..,,, 
(3) Melt flow rate (MFR) 

The melt flow rate was measured at a load of 2.16 kg 

and a temperature of l90"C according to a method prescribed 

in JIS K 6760. 

(4) Melt flow rate ratio (MFRR) 

MFR was measured under a load of 2.16 kg and at a 

temperature of 190°C according to JIS K 6760, and the MFR value 

was divided by MFR measured under a load of 21.6 kg and at 

a temperature of 190"C, to give a melt flow rate ratio (MFRR). 

(5) Swell ratio (SR) 

The diameter D of a strand extruded in measuring melt 

.~·-· flow rate under a load of 2.16 kg using a melt flow rate 

measuring apparatus according to JIS K 7210 was measured, and 

ratio D/Do was calculated to give swell ratio (SR)~ wherein 

Do is a diameter of an orifice. The measuring temperature 

was 190"C. 

{6) Density (d) 

It was measured according to JIS K 6760. 

(7) Cold xylene-soluble portion (CXS) 

It was measured according to §175.1520 of Code of 

federal regulations, Food and Drugs Administration, U.S. 

(8) Melt tension (MT) 

It was measured using a melt tension tester 
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man~factured by Toyobo Co .. ,- Ltd. via an orifice having an 

internal. diameter of 2 .1 mm and L/D of 4 under the condition 

.of a descending speed of a piston of 5. 5 mm/min. The measuring 

temperature was l90°C. 

(9) Haze (hazing degree) 

It was measured according to ASTM 01003. When this. 

value is small.er, transparency is more excel.lent. 

(10) LSI (transparent feeling} 

A processed fiJ.m was conditioned at a temperature of 

23 + 2"C and a relative humidity of 50 ± 5% for 24 hours or more, 

then, scattered transmitted light at +o.4° to 1.2° was 

measured by a LSI tester manufactured by Toyo Seiki 

seisaku-sho, Ltd. , and the resul. ted val.ue was used as a measure 

for transparent feeling. When this value is smaller, 

transparent feeling is more excellent. 

(11) Gl.oss 

It was measured according to JIS z 8741. When this 

val.ue is larger, gl.oss is more excell.ent. 

(12) Shearing blocking 

Processed films were conditioned at a temperature of 

23 + 2"C and a relative humidity of 50 + 5% for 24 hours or more, 

then, two of the processed films were laminated, and allowed 

to adhere cJ.osely under a load of 400 gicm2 in an oven 

controlled at 40°C, then, the maximum stress was measured 

necessary for pealing 50 cm2 of the film adhered surf ace in 
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she.a:ring fashion under the~ condition of a tensile speed of 

200 mm/min. by a tensile tester of constant cross head speed 

.type, and the measured value was used as a scale for 

anti-blocking property. When this value is smaller, the 

anti-blocking property is more excellent. 

(13) Dynamic friction coefficient 

A sample film of 250 mm (length) X 100 mm (width) was 

attached to a slipping plate and a sample £i1.m of 100 mm 

(length} X 70 mm (width) was attached to the lower surface 

of a thread having a weight of 200 g, respectively, using a 

friction coefficient measuring apparatus manufactured by 

Tester Sangyo Co. , Ltd. The thread was placed on the sJ.ipping 

pl.ate, and a sash weight of 300 g was pl.aced thereon. The 

slipping pl.ate was moved 70 mm under the condition of a 

slipping speed of 700 mm/min. and the friction force was 

measured. 

Dynamic friction coefficient µ k = Fk/P 

Fk: Dynamic friction force, P: weight of thread + 

weight. of sash weight (g} 

When this val.ue is smaller, the sl.ipping property is 

more excellent. 

( 14) Ratio of fusion calorie at llO"C or lower to the total 

fusion calorie measured by differential. scanning type 

calorimeter (DSC) (HLllO} 

The ratio (HLllO) of a fusion calorie at llO"C or 1.ower 
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to ~he total fusion calorie-measured by a differential 

scanning type calorimeter (DSC) is obtained as foll.ows: A 

.differential scanning type calorimeter, type DSC-7 apparatus 

manufactured by Perkin Elmer Co., Ltd. was used, about 5 mg 

of a sampl.e was fil.l.ed in an al.uminum pan, heated up to lSO°C 

at a rate of lOO"C /min. , kept at lSO"C for 5 minutes, then, 

cooled down to 40"C at a rate of s'C /min. , kept at 40"C £or 

5 minutes, then, heated up to lSO°C at a rate of S°C/min .•. 

providing a fusion curve, and a point where the fusion curve 

returns to the base line of higher temperature side and a point 

at 40°C of the fusion curve were connected by a straight l.ine. 

and the fusion calorie was calculated from the total area of 

parts surrounded by this straight l.ine and the fusion curve, 

the total area was divided at llO°C into two portions, and 

·the ratio of the area of a portion of llO'C or lower to the 

total area was defined as a fusion calorie ratio of llO°C or 

1ower (HLllO). 

(15) Composition distribution variation coefficient Cx 

The composition distribution variation coefficient Cx 

was measured by using a multi-functional. LC manufactured by 

Tosoh Corp. An ethylene- a -olefin copolymer used in the 

present invention was dissolved into an ortho-

dichlorobenzene (ODCB) solvent heated at a temperature of 

145'C (concentration: O. 2 g/20 ml). charged into a column 

filled with sea sand in a column oven, the temperature of the 
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oven was decreased to 12s"C -at. a rate of 40"C I 60 minutes, and 

decreased from 12s"C to -1s°C over a period of 14 hours. 

·Subsequently, the solution was heated at a rate of lO°C/60 

minutes up to 12S°C, and the relative concentration of a 

copol.ymer flowed out during this period and branching degree 

thereof were measured by FT-IR connected to the column. Data 

at 7 points at the constant interval during lO°C were measured. 

The relative concentration and the short chain branching 

degree per 1000 carbon atoms (SCB) in the main chain of a 

copolymer flowed out at each temperature set were measured, 

while heating up to the final temperature. Wherein, the 

rel.ation of each elution temperature and branching degree 

followed the formula (6) irrespective of the kind of a 

comonomer. El.ution was not conducted at a temperature where 

SCB manifests minus value. 

SCB = -o.7322Xe1ution temperature (°C) + ·10.68 

Formula (6) 

The composition distribution curve was obtained from the 

resulted relative concentration and branching degree, and 

from this curve, the average short" chain branching degree per 

1000 carbon atoms and the standard deviation (a) of.the 

composition distribution were obtained, and the composition 

distribution variation coefficient Cx which represents the 

breadth of distribution was obtained. 

. Average short chain branching degree (SCBave) = ~ 
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N ( i.)' • W ( i ) Formu.la (7) 

N{i): Short chain branching degree of i-th data 

·sampling point 

W{i): Re.lative concentration of i-th data sampling 

point Namely, :E W{ i) = 1 

Standard deviation (a) of composition distribution 

= {L(N{i)-SCBave}2 ·w(i)}0
•

5 Formul.a (8) 

(16) Dirt impact 

It was obtained according to ASTM D 1709. 

(17) Bl.ocking 

Processed fi.lms were conditioned at a temperature of 

23+2°C and a rel.ative humidity of so+ 5% for 24 hours or more, 

then, two of the processed fil.ms were l.aminated, and al.l.owed 

to adhere close1y under a l.oad of 800 g/cm2 in an oven 

control.led at 40°C, then, a blocking measuring apparatus of 

Mackenzie's _mode sing.le fiber tensile tester-remodel.ed type 

manufactured by Shimadzu Corp. was used and specimens of 10 

cm X 22 cm were fixed to upper and lower cl.amps respectivel.y 

and a driving motor was allowed to revol.ve to move the clamps 

under the conditions of a pealing load speed of 20 g/min. and 

a pea.ling area of 50 cm2 and the l.oad when the two fi1rns were 

pea.led comp1ete1y was recorded. This load was represented 

in terms of g/50 cm2 and used as a scale for bl.ocking. When 

this val.ue is smal.1er, the anti-blocking property is more 

excellent. 
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Example 1 

.(1) Synthesis of solid catalyst component (I) 

A SUS reaction vessel having a content volume of 200 

L equipped with a stirrer was purged with nitrogen, then, 80 

L of hexane, 20.6 kg of tetraethoxysilane and 2.2 kg of 

tetrabutoxytitanium were charged, and the mixture was 

control.l.ed to s"C. Then, to this was added dropwise 50 L of 

butyl magnesium chloride (2.1 mol/L dibutyl ether solvent) 

over 4 hours while maintaining at s"C. After completion of 

the addition, the mixture was further stirred for 1 hour at 

2o°C, then, filtrated, and washed with 70 L of toluene three 

times, then, to this was added 63 L of toluene, 14.4 kg of 

phenyl trichl.orosil.ane and 9.5 kg of diisobutyl phthalate 

and they were reacted for 2 hours at lOS°C. Then, the mixture 

was filtrated, and washed with 90 L of toluene three time·s, 

then, to this was added 63 L of toluene, and the mixture was 

heated to 70°C, 13. O kg of TiC14 was charged, and they were 

reacted for 2 hours at lOS°C. Then, the mixture was separated 

into solid and liquid, and washed si.x times with 90 L of toluene 

at 90°C and washed twice with 90 L of hexane at room temperature, 

and dried to obtain 15. 2 kg of a sol.id catalyst component (I) 

having excellent powdery nature and condition. The resulted 

solid catalyst component (I) contained 1.17 wt% of Ti. 

(2) Previous polymerization of solid catalyst component 
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An autoclave having a content volume of 210 L equipped 

with a stirrer was purged with nitrogen, then, 1.515 kg of 

·the solid catalyst component (I) obtained in the above-

described procedure, 98.4 L of butane and 3.2337 mol of 

triethylaluminum were charged. Then, the temperature was 

set at· 40°C, hydrogen was added until. the total pressure 

reached O. 928 Mpa, and further, 28 kg of ethyl.ene was added 

at a rate of 2. 44 g/g sol.id catal.yst component· hr (per 1 g 

of sol.id catal.yst component). After completion of the 

reaction, butane was flashed to obtain 28. 55 kg of a previousl.y 

polymerized catalyst. 

(3) Polymerization 

Ethyiene and butene-1 were random-copolymerized by 

using a continuous fluidized bed gas phase polymerization 

equipment utilizing the above-described previously 

polymerized catalyst. The polymerization vessel was heated 

to 90°C, then, 80 kg of a polyethyl.ene powder previously dried 

under reduced pressure was added as a dispersing agent, then, 

a mixed gas in which the molar ratio of ethylene/butene-

l/hydrogen was control.led to 63/27/10 was circul.ated under 

a pressure of 2 Mpa at a flow rate of O. 34 m/s. When the molar 

ratio of ethyJ.ene/butene-1/hydrogen was out of the set val.ue, 

the molar ratio was regul.ated by further adding the components. 

Then, triethylaluminum and the above-mentioned previously 

polymerized catalyst were charged into the vessel at flow 

:i 
_q 

j 
··· j 
· 1 

I 
I 
l 
I: I. 

I 
I 

. -I 

I 
j 
I 
I 

! 
! . 



; 

.);. .. 
-·35-

rates of 46. 7 mmol/hr and _o-. 73 g/hr respectively, and 

fluidized bed gas phase copolymerization of 

.ethylene/butene-! was conducted 24 hours continuously. The 

particle natur~ and condition of the resulted polymer was 

excellent, and adhesion to _the polymerization wall was 

scarcely observed. The amount produced of the polymer per 

catalyst (polymerization activity) was 28100 g polymer/g 

solid catalyst component. The physical properties of the 

resulted ethylene-butene-! copolymer are shown in Table 2. 

Subsequently, to the resulted ethylene-butene-! 

copolymer was added 1000 ppm of calcium stearate, 1000 ppm 

of n-octadecyl-3-(4'-hydroxy-3,5'-di-t-butylphenyl) 

propionate and 800 ppm of tetrakis(2.4-di-t-

butylphenyl)4.4'biphenyl diphosphonite, then, the mixture 

was processed by~ 20 mm~ extruder manufactured by Tanabe 

Plastic Co., Ltd. and an tubular processing machine having 

a die size of 25 mm ~ and a lip size of 2. O mm, at a processing 

temperature of 180 to 190°C, an extrusion amount of 1. 2 kg/hr 

and a blow ratio of 1.8, to form a film having a thickness 

of 20 ~ m, and the blocking value thereof is shown in Table 

2. 

Examples 2 to 7 

Ethylene - butene -1 copolymers were produced in the 

same manner as in Example 1 except that experimental 
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conditions are changed as ~hown in Table 1. The physical. 

properties and f il.m 'blocking values of Examples are shown in 

·Table 2 . 
. : ·.· 

Comparative Examples l to 5 

Ethylene-butene-1 copolymers obtained by gas phase 

polymerization and used for comparative examples are shown 

bel.ow. 

Comparative Example 1: SUMIKATHENE-L CAlOlO 

manufactured by Sumitomo Chemical. Co., Ltd. 

Comparative Example 2: SUMIKATHENE-L FS150A 

manufactured by Sumitomo Chemical Co., Ltd. 

Comparative Example 3: SUMIKATHENE-L FS140A 

manufactured by Sumitomo Chemical. Co., Ltd. 

Comparative Example 4 :. SUMIKATHENE-L FS150C 

manufactured by Sumitomo Chemical Co., Ltd. 

Comparative Example 5: SUMIKATHENE-L FS240A 

manufactured by Sumitomo Chemical Co., Ltd. 

The physical properties and fil.m blocking values of. 

Comparative Examples l-5 are shown in Table 2. 

When Examples- 1 and 2 are compared with Comparative 

Examples 1 and 2 having the same MFR and the same density, 

it is found that the amount of a cold xylene-soluble portion 

(CXS) is smaller, the composition distribution variation 

coefficient (Cx} is smaller, and the blocking value is also 
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smaf;ler. in Examples 1 and.Z. Namely. it is.known that the 

anti-blocking property of an ethylene-butene-! copolymer 

.when made into a film is more excellent in the examples. 

When Example 4 is compared with Comparative Example 

3, Example 5 is compared with Comparative Example 4, and 

Example 7 is compared with Comparative Example 5. each having 

the same MFR and the same density, it is found that the amount 

·of a cold xylene-soluble portion (CXS) is smaller, the 

composition distribution variation coefficient (Cx) is 

smaller, and the blocking value is also smaller, in the .. 
examples. Namely. it is known that the anti-blocking 

property of an ethylene-butene-! copolymer when made into a 

film is more excellent in the examples. 

From comparison of the ratio of fusion calorie at llO°C . · 1 

I 

i 
or lower (HLllO} to the total fusion calorie measured by 

differential scanning type calorimeter (DSC) and the 

calculated value according the formula ( 3'), it is known that 

Examples 1 to 7 and Comparative Examples 1 to 5 satisfy the 

formula (3), while. from comparison of the cold xylene-

soluble portion (CXS) and the calculated value according the 

formula (1'), it is known that Examples 1 to 7 satisfy the 

formula (1) and Comparative Examples 1 to 5 do not satisfy 

the formula (1). 

Example 7(2), Comparative Example 6 
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Evaluation of vol.atiie component (fuming) amount 

The volatile component (fuming) amount in the 

·ethylene-butane-1 copolymer obtained by the gas phase 

polymerization method in Example 7 was compared with the 

voiatile component (fuming) amount in an ethylene-butene-

1 copolymer obtained by a high pressure ion polymerization 

method (SUMIKATHENE-L CL2060 manufactured by Sumitomo 

Chemical Co., Ltd.). In the present sample, 0.05 parts by 

weight of hydrotalcite ~hich does not easily become a volatile 

component (fuming) was added as a neutralizing agent, and 

evaluation was conducted. The physical properties and 

fuming evaluation results are shown in Table 3. 

The ethylene-butane-1 copolymer obtained by the gas 

phase polymerization method in Example 7 showed smaller 

volatile content (fuming) during processing and more 

excellent handling property in processing as compared with 

the ethylene-butane-1 copolymer obtained by the high pressure 

ion polymerization method in Comparative Example 6. 

From comparison of the ratio of fusion calorie at llO°C 

or lower (HLllO} to the total fusion calorie measured by 

differential scanning type calorimeter (DSC) and the 

calculated value according the formula ( 3 1
), it is known that 

Example 7(2) satisfies the formula (3) and Comparative 

Example 6 does not satisfy the formula (3). Namely, the 

composition in Example 7 ( 2) manifests, when made into a film, 

~ . 



exc~·11ent toughness, rigidi:ty and anti-blocking property, 

and the composition in Comparat.ive Examp1e 6 manifests, when 

·.made into a film, deficient toughness, rigidity and anti-

blocking property. 

Table 1 

Poly- Ethyl But Hydro Total Gas Tri ethyl Previou Ploymeriz-
mer:l.- -ene -ene -gen gas Flow -alumi. -sly a ti.on 
zati.on -l press Rate -nium polymer activity 
Tempera -ure feed -ized 
-ture cat a 

-lyst 
feed 

g polymer 
'C mol'I: mol'I: mol'I: MP a m/s nunol/hr nunol/hr /g solid 

catalyst 
component 

Example 90 63 27 10 2 .0.34 46.7 0.73 28100 
l 

Example 89 60 30 10 2 0.34 61.5 1.2 18400 
2 

Example· 87 60 29 11 2 0.34 73.5 0.83 26500 
3 

Example 90 63 28 9 2 0.34 46.3 0.76 26400 
4 

Example 85 62 26 12 2 0.34 50.4 0.88 21400 
5 

Example 87 60 29 11 2 0.34 58.4 0.99 21900 
6 

Example 85 55 32 13 2 0.40 60.8 1.17 16900 
7 

I 

.I 
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Table 2 

Sample MFR ·MFRR Den- Ratio of Cold xylene- Compo- For- For- Block-
g/10 sity fusion soluble sit ion mu la mu la ing 
minutes (d) caJ.orie portion distribu- ( l' l ( 3. ) value 

g/cm3 at llO'C (CXS: tion varia- *l *2 20 IJ. 

or lower actual.ly ti on g/50cm2 

(HLllO) measured) coefficient 
wtt ex 

Example l l.O 21.3 0.921 51.5 4.3 0.78 4.7 55.3 20 

Example 2 l.0 21.5 0.921 5l.O 4.5 0.80 4.7 55.3 20 

Example 3 l.0 21.8 0.922 48.2 4.0. 0.79 I 4.l 53.2 19 

Example 4 0.90 21.6 0.919 52.7 5.0 0.77 I 5.8 59.0 32 

Exampl.e 5 0.87 22.0 0.923 48.2 3.l 0.80 3.2 51.0 15 

Exampl.e 6 1.0 21. 7 0.922 50.2 4.0 0.79 4.l 53.2 l9 

Example 7 2.2 2l.6 0.919 56.l 8.7 0.78 8.9 59.0 47 

Com-
parative 1.0 22 •. 7 0.921 48.6 5.7 o.88 4.7 55.3 24 
examole l 
Com-
parative l.0 25.0 0.921 46.8 8:1 l.04 4.7 55.3 67 
examole 2 
Com-
parative 0.95 25.0 0.919 50.5 10.3 0.96 5.9 59.0 68 
exami>le 3 
Com-
parative 0.7l 25.1 0.923 41.9 7.2 0.98 3.1 5l.O 38 
exami>l.e 4 
Com-
parat.ive 2.0. 26.0 0.919 51.0 ll.O 0.96 8.5 59.0 72 
examt>le 5 

*2: Formula (3') = -68858xd2 +124830xd-56505 
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Table 3 

Sample Bxampl.e 7(2) 
Comparative 
example 6 

-MFR (g/lOmin) 2.2 2.0 

MFRR 21.6 26.6 

Density g/cm3 0.919 0.919 

cxs (wt%") 8.7 3.5 

Compos:i.tion distribution 0.78 0.56 

variation coefficient ex 
HLllO 56.1 69.7 

FormuJ.a ( 3 t) 59.0 59.0 

Fuming evaJ.uation (CPM) 600 2600 

The physical properties of the ethylene-a-olefin 

copolymer components (A) obtained by the gas phase 

polymerization method used in the examples 8 -17 and the 

comparative examples 7 - 12 are shown in Table 4, and the 

physical properties of the low density polyethylene 

components (B) obtained by the high pressure radical. 

polymerization method are shown in Table 5, respectively. 

Examples 8 and 9, Comparative Examples 7 and 8 

The component (A), component (B), anti-bl.ocking agent 

(C) and slipping agent (D), and further, calcium stearate, 

were mixed in a tumbler mixer to obtain polyethylene 

compositions having compositions shown in Table 6. The 

anti-blocking agent (C} and slipping agent (D) were 

compounded in the form of 5 to 10 wt% master batches based 

---:r ., 
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on ~he component (A) and component (B), respectively. As the 

anti-bJ.ocking agent ( C) , a synthetic aluminum silicate having 

··a circuJ.ar degree coefficient of O. 725 and an average particle 

size of 5.0 ~ m was used, and as the slipping agent (D), a 

mixture prepared by mixing erucic amide and ethylene-bis-

stearic amide at a ratio of 80/20 was used. Calcium stearate 

was a neutralizing agent which can be a fuming component, and 
. . ... ·• 

added in an amount of O .18 parts by weight based on 100 parts 

by weight of the total amount of the component (A) and the 

component ( B) . 

Then, the polyethylene compositions were processed by 

a 50 mm~ extruder manufactured by Placo Co., Ltd. and an 

tubular processing machine having a die size of 125 mm~ and 

a die l.ip size of 2. O mm, at a temperature of 200°C, an extrusion 

amount of 25 kg/hr and a b1ow ratio of 1. 8, to form f i1ms having 

given thicknesses (described in the tab1e). 

The physica1 properties of the resu1 ted f iJ.ms are shown 

in Table 6. Table 6 shows that the amount of a volati1e 

component (fuming) during processing is smal.ler and handling 

in processing is more excel1ent in Examp1es 8 and 9 using 

ethylene-butene-1 copolymers obtained by a gas phase 

poJ.ymerization method than in Comparative Examples 7 and 8 

using ethylene-butene-1 copolymers obtained by a high 

pressure ion polymerization method. 
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Exa~ples 10 - 15, Comparative Examples 9 and 10 

The component (A), component (B), anti-blocking agent 

.(C) and slipping agent (D) were mixed in a tumbler mixer to 

obtain polyethylene compositions having compositions shown 

in Tables 7 and 8. As the anti-blocking agent (C}, that 

prepared by mixing a synthetic aluminum silicate having a 

circular degree coefficient of o. 7 4 7 and an average particle 

. size of 3. 0 µ, m with a synthetic aluminum silicate having a 

circular degree coefficient of o. 725 and an average particle 

size of 5. O µ, m so as to give an average particle size of 3. 8 

µ, m was used, arid as the slipping agent ( D} , a mixture prepared 

by mixing erucic amide and ethyl.ene-bis-stearic amide at a 

ratio of 80/20 was used. 

Examples 16 and 17, Comparative Examples 11 and 12 

The component (A), component (B}, anti-blocking agent 

(CJ and sl.ipping agent ( D} were mixed in a tumbl.er mixer to 

obtain poJ.yethylene compositions having compositions shown 

in Table 7. The anti-blocking agent ( C) and slipping agent 

(D) were compounded in the form of 5 to 10 wt% master batches 

based on the component (A) and component (B), respectivel.y. 

As the anti-blocking agent component (C}, that prepared by 

mixing a synthetic aluminum silicate having a circular degree 

coefficient of 0.747 and an average particle size of 3.0 µ, 

m with a synthetic aluminum silicate having a circular degree 

; ; 

! ' 

l 
I j 

. · 1 

I 
I 

i 
; 



.~ ... 

L. 

-44-

-coefficient of 0.725 and an average particle size of 5.0 JJ. 

m so as to give an average particl.e size of 3. 8 JJ. m was used, 

and as the slipping agent (D), a mixture prepared by mixing 

erucic amide and ethylene-bis-stearic amide at a ratio of 

80/20 was used. 

Then, the polyethylene compositions were processed by 

a so mm<1> extruder manufactured by PlacoCo., Ltd. and an 

tubul.ar processing machine having a die size of 125 mm <1> and 

a l.ip size of 2. O nun, at a temperature of 2oo"C, an extrusion 

amount of 25 kg/hr and a blow ratio of 1. 8, to form films having 

given thicknesses (described in the table). 

The physical properties of the resul. ted films are shown 

in Tables 7 to 9. The film in Exampl.e 10 shows excel.l.ent for 

appearance such as transparency and the like, handling 

properties such as anti-blocking property and the l.ike, 

strength and the like. while, the film in Comparative Example 

9 shows insufficient for appearance such as transparency and 

the like, handling properties such as anti-b.locking property 

and the like, strength and the.like since the ethylene-

butene-1 copol.ymer obtained by a gas phase polymerization 

method does not satisfy the requirement of the present 

invention regarding the co.ld xy.lene-so.lub.le portion (CXS). 

Further, the fi.lm in Example 11 shows excell.ent for appearance 

such as transparency and the like, while, the film in 

Comparative Exampl.e 10 shows insufficient for appearance such 

l I. 
1 · 
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as ~ransparency and the like since the ethylene-butene-! 

copolymer obtained by a gas phase polymerization method does 

not satisfy the requirement of the present invention 

regarding the-co1d xylene-solubl.e portion (CXS). The film 

in Example 16 shows excellent for appearance such as 

transparency and the like, handling properties such as 

anti-bl.ocking property and the l.ike, strength and the l.ike. 

whil.e, the films in Comparative Examples 11 and 12 show 

insufficient for handling properties such as anti-bl.ocking 

property, slipping property and the like since the film in 

Comparative Example 11 does not satisfy the requirement of 

the present invention regarding the compounding amount 

(compounding ratio) of the anti-blocking agent and the film 

in Comparative Example 12 does not satisfy the requirement 
L,. 

of the present invention regarding the compounding amount 

(compounding ratio) _of the slipping agent. 

l 
I 
t' 
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Table 4 

MFR HFRR Density Ratio of Composition Cold For- Formul 
g/10 (d) fusion distribu- xylene- mu la a { 3.) 

minutes g/cm3 calorie at ti on solubl!! ( l' ) .. 2 

llO'C or variation portion .. l 

lower coefficient {CXS) . 
(HLllO) Cx wt% 

Al l.O 2l.5 0.921 Sl.O 0.80 ·LS I 4.7 SS.3 

A2 l.O 21.8 0.922 48.2 0.79 4. 0 4.l 53.2 

Al 0.90 2l.6 0.919 52.7 0.77 5.0 5.8 59.0 

A4 l.O 2l. 7 0.922 . 50 .2 0.79 4.0 4.l 53.2 

AS 2.2 2l.6 0.919 56.l 0.78 8.7 8.9 59.0 

A6 0.85 22.7 0.921 48.6 0.87 s.o 4.4 55.3 

A7 0.8 26.2 0.925 53.8 0.55 l.6 2.6 46.l 

A8 2.0 26.6 0.919 69.7 0.56 3.5 8.5 59.0 

Al to A6: Ethylene-butene-1 copolymers polymerized in gas 

phase polymerization process using Ziegler catalyst. 

Al, A2, A3, A4 ·and AS are used in Example 2, 3, 4, 6 and 7, 

respectively. 

A7 and AB: Ethylene-butene-1 copolymers polymerized in high 

pressure 1on polymerizat1on process using Ziegler catalyst. 

A7: SUMIKATHENE-L FA102-0 manufactured by Sumitomo Chemical 

Co.~ Ltd. 

AB: SUMIKATHENE-L CL2060 manufactured by Sumitomo Chemical 

Co., Ltd . 
. .. .. · 

*2: Formula (3') = -6B858xd2+124830xd-56505 
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Table·S 

MFR Density (d) Swell ratio 
g/lOmin g/cm3 (SR} 

Bl 2.0 0.922 1.50 

B2 5.0 0.924 1.55 

B3 0.4 0.922 1.45 

Bl to B3: High pressure LDPE manufactured by Sumitomo Chemical. 

Co. • Ltd. 



' !"M'· 

-48-

Tabl:e 6 

(A) 

Component MFR (g/lOmin) 

MFRR 

Density { g/cm3
} 

cxs (wtt) 

HLllO 

Composition distribution 

variation coefficient ex 
Fuming evaJ.uation (CPM} 

(B) 

Component MFR (g/lOmin) 

SR 

Density ( g/cm3
) 

Compounding ratio (A)/(B) 

Ratio by weight 
Composi- MFR (g/lOmin) 
ti on MT (g) 

ABA (Parts by weight) 

SA (Parts by weight) 

Fil.m thickness ( µ. m) 

Fil.m Haze (%) 
physical. LSI (%) 
proper- G1oss (%) 
ties Shear bl.ocking ( g/ 50cm2

) 

Dynamic friction 

coefficient ( µ. k) 

Exam-
p1e 
8 

A4 

l.O 

21. 7 

0.922 

4.0 

50.2 

0.79 

2600* 

82 

5.0 

l.55 

0.924 

80/20 

l.l 

2.9 

0.20 

0.19 

20 

3.2 

7.0 

131 

550 

0.11 

Exam- Compara- Compara-
p1e tive tive 
9 example examp1e 

7 8 

A4 A7 A7 

l.O 0.8 0.8 

21. 7 26.2 26.2 

0.922 0.925 0.925 

4.0 l.6 l.6 

50.2 53.8 53.8 
0. 79 . 0.55 0.55 

2600* 6000* 6000* 

Bl B2 Bl 

2.0 5.0 2.0 

l.50 l.55 l.50 

0.922 0.924 0.922 

80/20 80/20 80/20 

0.96 0.95 0.84 

3.8 3.3 3.9 

0.20 0.20 0.20 

0.19 0.19 0.19 

80 20 80 

9.4 3.3 8.6 

8.9 7.1 7.8 

116 131 120 

520 650 580 

O.ll O.ll 0.11 
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ABA:· Content (parts by wei.ght) of anti-blocking agent 

component (C) (value based on 100 parts by weight of the total. 

.amount of component (A) and component (B)) 

SA: Content (parts by weight} of.slipping agent component (D) 

{val.ue based on 100 parts by weight of the total. amount of 

component {A) and component {B)) 

~·· 

·~.":· 
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Tab.le 7 

Exam-
p1e 
10 

(A} A2 

Component MFR {g/lOmin) 1.0 

MFRR 21.8 

Density ( g/cm3
) 0.922 

HLllO 48.2 

Composition distribu-tion 0.79 

variation coefficient Cx 

cxs (wt%) 4.0 

(B) B2 

Component MFR {g/lOmin) 5.0 

SR l.55 

Densi1;y (g/cm3
) 0.924 

...k-.· Compounding ratio (A) I (B} 
80/20 

Ratio by weight 

Composi MFR {g/lOmin) 1.0 

-tion MT (g) 3.1 

ABA (Parts by weight) 0.20 

SA (Parts by weight) 0.19 

Fi1m thickness CJ.I. m) 30 

Fi1m Haze (%) 4.5 

physica1 LSI (%) 3.1 

proper Gl.oss (%) 126 

-ties Shear bl.ocking ( g/50cm2 ) 590 

Dynamic friction 0.13 

coefficient ( µ. k} 

Dirt impact (Kg? cm/mm) 220 

Exam- Compara-
ple tive 
ll example 

9 

A2 A6 

1.0 0.85 

21.8 22.7 

0.922 0.921 

48.2 48.6 

0.79 0.87 

4.0 5.0 

B2 B2 

5.0 5.0 

1.55 1.55 

0.924 0.924 

80/20 80/20 

1. 0 0.80 

3.l 4.3 

0.20 0.20 

0.19 0.19 

150 30 

22.3 4.7 

3.8 3.7 

88 123 

-- 700 

-- 0.16 

-- 210 

Compara-
tive 
examp1e 
10 

A6 

0.85 

22.7 

0.921 

48.6 

0.87 

5.0 

B2 

5.0 

1.55 

0.924 

80/20 

0.80 

4.3 

0.20 

0.19 

150 

25.8 

3.6 

87 

--
--

--

I 

I 
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ABA:· Content (parts by weight) of anti-blocking agent 

component (C) (value based on 100 parts by weight of the total 

amount of component (A) and component (B)) 

SA: Content (parts by weight ) of slipping agent component ( D) 

.(value based on ioo parts by weight of the total amount of 

component (A) and component (B)) 



~· 

,J..... 

-52-

Tabl:e 8 

Exam- Exa,m- Exam- Exam-
ple pl.e pl.e pl.e 

12 13 14 15 
(A) Al Al A3 A3 
Component MFR (g/lOmin) 1.0 1.0 0.90 0.90 

MFRR 21.5 21.5 21.6 21.6 
Density (g/cm3

) 0.921 0.921 0.919 0.919 
HLllO 51.0 51. 0 52.7 52.7 
Composition distri.buti.on 0.80 0.80 0.77 0.77 
variation coefficient ex 
cxs {wt%} 4.5 4.5 5.0 5.0 

(B) Bl Bl BJ B3 
Component MFR (g/lOmin) 2.0 2.0 0.40 0.40 

SR 1.50 1. 50 1.45 1.45 
Density ( g/cm3 ) 0.922 0.922 0.922 0.922 

Compounding ratio (A) I {B) 
85/15 85/15 90/10 90/10 Ratio by weight 

Composi MFR (g/lOmin) 0.90 0.90 0.80 0.80 
-tion MT (g) 3.9 3.9 4.2 4.2 

ABA (Parts by weight) 0.30 0.30 0.25 0.25 
SA (Parts by weight) 0.19 0.19 0.15 0.15 

Film thickness (/.L m} 30 150 20 80 

Film Haze {%) 4.2 22.8 4.1 10 
physical. LSI (%) 8.1 7.5 4.2 4.3 
proper- Gloss ( %)' 124 90 122 108 
ties Shear blocking (g/50cm2

) 490 -- 630 --
Dynamic friction 0.11 -- 0.11 --

- -- coefficient ( /.L k) 

Dirt impact (Kg?cm/mm) 210 -- 1.320 --
ABA: Content (parts by weight) of anti-blocking agent 

component (C) {value based on 100 parts by weight of the total 

amount of component (A) and component (B)) 

SA: Content (parts by weight) of sJ.ipping agent component (D) 

(vaJ.ue based on 100 parts by weight of the total amount of 

component (A) and component {B)) 

l 
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Tab.l·e 9 

Exam- Exam- Compara- compara-
ple ple tive tive 
16 17 example example 

ll 12 
(A) A2 A2 A2 A2 

·component MFR (g/lOmin) l.O l.O l.O l.O 
MFRR 21.8 21.8 21. 8 21.8 
Density ( g/cm3

) 0.922 0.922 0.922 0.922 
HLllO 48.2 48.2 48.2 48.2 
Composition distribution 0.79 0.79 0.79 0.79 
variation coefficient ex 
cxs (wt%) 4.0 4.0 4.0 4.0 

(B) Bl Bl Bl Bl 
Component MFR (g/lOmin) 2.0 2.0 2.0 2.0 

SR l.50 l.50 l.50 1. 50 
Density ( g/cm3

) 0.922 0.922 0.922 0.922 
Compounding ratio (A)/(B) 

80/20 80/20 Ratio by weight 85/15 85/15 

Composi- MFR (g/lOmin} ,l.O l.O l.l l.l 
ti on MT (g} 3.6 3.6 4.4 4.4 

ABA (Parts by weight) 0.30 0.30 0 0.20 
SA (Parts by weight) 0.19 0.19 0.19 0 

Film thickness ( µ. m) 30 150 30 30 
Film Haze (%) 4.l 17.2 3.2 4.l 
physical LSI (%) 9.6 9.3 2.6 7.3 
proper- Gloss (%) 117 94 136 126 
ties Shear blocking (g/50cm2

) 500 -- 750 1800 
Dynamic friction 0.13 -- 0.26 0.73 
coefficient ( µ. k) 

Dirt impact (Kg? cm/mm) 230 -- 230 230 

ABA: Content (parts by weight) of anti-b.locking agent 

component (C) (va.lue based on 100 parts by weight of the total. 

amount of component (A) and component (B)) 

SA: Content (parts by weight) of s.lipping agent component {D) 

(va.lue based on 100 parts by weight of the tota.l amount of· 

component (A) and component (B)) 

J 



;,• 

i.)i,..· 

i.Jwo.. 

~;..·. 

- 54-

What is cl.aimed is: 

1. An ethyl.ene- a -ol.efin copolymer obtained by a gas 

.phase polymerization method in the presence of a catal.yst, 

wherein the copolymer satisfies the following conditions 

(A-1) to (A-4): 

(A-1) Melt fl.ow rate (MFR}: 0.3 to 5.0 g/10 minutes 

(A-2) Melt fl.ow rate ratio (MFRR): 20 or more 

(A-3) Density (d): 0.910 to 0.930 g/cm3 

(A-4} Co1d xyl.ene-soluble portion (CXS) (wt%) is in the 

range defined by the formu1a (1): 

1. s x io.-4 X d-i2 s XMFR0 • 5+o. 3::2::cxs formu1a (1). 

2. The ethylene- a -ol.efin copolymer accordi.ng to Claim 

1 wherein the copolymer satisfies the following conditions 

(A-5) and {A-6) in addition to the conditions (A-1) to (A-4): 

(A-5): The rati.o {HLllO) of a fusi.on calorie at llO"C 

or 1ower to the tota1 fusion cal.orie measured by a differential. 

scanning type calorimeter (DSC) is in the range defined by 

the formula (3): 

-68858 X d 2 +124830 X d- 56505~HL110 

formula (3) 

(A-6): The composition distribution variation 

coefficient Cx~O. 85. 

3. A po1yethyl.ene composition comprising 60 to 95 wt% 

of an ethy1ene- a -o1efin copolymer (component (A)) obtained 

by a gas phase polymerization method in the presence of a 
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cat~lyst and 5 to 40 wt% 0£- a low density polyethylene 

(component {B)) obta~ned by a high pressure radical 

.polymerization method (wherein, the total amount of component 

(A) and component (B) is 100 wt%), wherein the ethylene-

a -ol.efin copolymer (component (A}) is an ethylene- a -olefin 

copolymer satisfying the following conditions (A-1) to {A-4): 

(A-1) Melt flow rate {MFR): 0.3 to 5.0 g/10 minutes 

(A-2) Melt flow rate ratio (MFRR): 20 or more 

(A-3) Density (d): 0.910 to 0.930 g/cm3 

(A-4) Cold xyl.ene-sol.ubl.e portion (CXS) {wt%) is in the 

range defined by the formula (1): 

formula (1). 

4. The polye·thylene composition according to Cl.aim 3, 

wherein the composition further comprises 0.05 to 0.60 parts 

by weight of an anti-bl.ocking agent (component {C)) and 0.05 

to O. 35 parts by weight of a slipping agent (component (D)) 

based on 100 parts by weight of the total amount of the 

ethylene-a-olefin copol.ymer (component (A)) and the low 

density pol.yethylene (component (B)). 

5. The pol.yethylene composition according to Cl.aim 3, 

wherein the low density polyethylene (component (B)) 

satisfies the foll.owing conditions (B-1) and (B-2): 

(B-1): Melt flow rate {MFR): 0.1 to 10 g/10 minutes 

(B-2): Swell ratio (SR): 1.40 to 1.60. 

6. The polyethylene composition according to Cl.aim 3, 

.. 
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wherein the composition has-the melt tension of from 1.8 to 

5.5 g. 

7 . The polyethylene composition according to Cl.aim 3. 

wherein the low density polyethylene (compon.ent (B)) 

satisfies the following condition (B-3): 

(B-3): the swell ratio (SR) is in the range defined 

by the formula (4): 

-o.09(log MFR) 2 +0.23 log MFR+0.04X20/Bwt+l.35 < SR 

< -0.09(log MFR) 2+0.23 log MFR+0.04X20/Bwt+l.SO 

Formul.a (4) 

(wherein. Bwt represents the ratio of the low density 

polyethylene component (B)(unit: wt%)), 

in addition to the conditions (B-1) and (B-2). 

8. The polyethylene composition according to Claim 3. 

wherein the ethylene-a-olefin copolymer (component (A)) 

satisfies the following conditions (A-5) to (A-6): 

(A-5): 

(A-5): The ratio (HLllO) of a fusion calor.i.e at 11o'C 

or lower to the total fusion calorie measured by a differential 

scanning type calorimeter (DSC) is in the range defined by 

the formula {3): 

-68858 Xd2 +124S30X d-S6505~HL110 

formula (3) 

(A-6): The composition distribution variation 

coefficient cxS: O. 85, 

! 
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in addition to the condit~ons (A-1) and (A-4). 

9. The polyethylene composition according to Claim 4, 

wherein the anti-blocking agent (component (C)) is an 

anti-blocking agent having an average particle size of 1 to 

10 µ m and a circular degree coefficient of 0.600 or more. 

10. The polyethylene composition according to Claim 

4, wherein the slipping agent (component (D)) is an organic 

fatty amide-based slipping agent. 

l·l. A film made of the polyethylene composition 

according to Claim 3. 
; . 

12. A film made of the polyethylene composition 

according to.Claim 4. 

.. I 


