1 ETHYLENE- a- OLEFI N COPOLYMER AND POLYETHYLENE COWPOSI TION Field of the
I nvention The present invention relates to an ethylene- a -olef in
copol ymer obtai ned by a gas phase pol yneri zation nethod in the presence a
catal yst, a polyethylene conposition gonprising said copolynmer, and a film
made of said copolyner or conposition. Mre particularly, the present
I nvention relates to an ethylene- a -olef in copolynmer which contains a
smal | anmount of a cold xyl ene-sol uble portion (CXS conponent) and does not
easi |y cause probl &HIEEMNE a2 PLERINgCOROLYMER |ANR MBYETHYBENEtO a film
or sheet, a polyethyl ene conposition which is excellent in appearances
such as gIo@&M QBFsF@ency and the like when made into a filmand is
excellent in handling properties such as bl ocking-resistance, slipping
property and the like, and a filmconposed of said copol yner or said
conposition. Background of the Invention Properties required for filnms used
as wr appi ng Fiesk@®roefi thendhweatdooel lent fil mformng processability in
processing a film excellent appearances such as the gloss, transparency
and the |ike conceMhengreseat imsehitliohyrelatesnt®ansetegignbandlbnefia bag
manuf acturi ng, and excellent 2 bl ocking-resistance, slipping property and
the |i ke of coEfalymer obtained by a gas phase polymerization method in
the presence a catalyst, a polyethylene composition
comprising said copolymer, and & £ilm made of said copolymer
or composition. More particularly, the present invention

relates.to an ethylene- ¢ -olefin copolymer which contains a
smallamountofaicoldxylene-solubleportioﬁ(CXScomponent)
and does not easily cause problems such as blocking and the
like when made into a film or sheet, apolyethylene composition
which is excellent in appearances such as gloss, transparency
and the like when made into a £film and is excellent in handling
properties such as blocking-resistance, slipping property
and the like, and a film composeﬁ of said copolyﬁér or.said

composition.

Background of the Invention

Properties required for films used as wrapping
materials include excellent film-forming processability in
processiﬂg a film, excellent appearances such as the gloss,
transparency and the like concerning clear visibility of

contents, easy handling in bag manufacturing, and excellent



concerning easiness in opening a bag in filling, particularly, in
automatic filling, and the like. As the ethyl ene-based resin used for such
films, ethylene- a -olefin copolyners are |listed. An ethylene- a -olef in
copol ymer obtai ned according to a high-pressure ion polynerization nethod
in the presence of a catalyst had problenms such as fumng in nolding

wor king, inclusion of a volatile conponent which is a cause for
generation of a gas, and the |like, due to problematical process (Japanese

Pat ent Appl btatking-debiPeancdl sl fpphag pPepdrb§oind the thkeodPar £hamd, a
copol ymer produced by a gas phase polynerization nethod has a nerit that

the cont entcohcarni®igpéakenesonoerting aPagah geheiay, opandilchiaras ,i n
nol ding working is | ow, as the polynerization can be perforned

substanti al i hatbiatasefiCElohga apladvae Tikeecthylene- a -olefin
copol ynmer obtained by a gas phase polynerization nethod al so had probl ens

that the copol ymepscehleridithylémé IBasealteHin uso8 deuy! eiehs dillhe,
portion (CXS conmponent) causing bl ocking and the |ike (JP-A No. 54-154488)

, Or the copphyiBhelas -d1ldfild Gcbifs PPRets! A elisPOgLi On, however, the
content of a coOld xylene-soluble ™ portion (CXS conponent) becones high

(JP- A No. 5 155938y Jthf1 BRe-2-428%3% Sbpohyniet BptatiasaBRetd Y 3

conprising an ethylene- a -olef in copolyner Gobtained by a gas
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 1like, due to problematical process
(Japanese Patent Application 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 working is low, as the polymerization can be performed
substantially in the absence of a solvent.

The ethylene- & -olefin copolymer obtained by a gas
phase polymerization method alsc had problems that the
copolymer contains a large amount of a cold xylene-soluble
portion (CXS component) céusing blocking and the like (JP-A
No. 54-154488), or the copolymer has a 1ittle 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




phase pol ynmerization nmethod in the presence a catalyst and a |ow density
pol yet hyl ene produced by a high pressure radical polynerization nethod,
and a filmthereof. However, a film obtained fromsaid conposition has not
been satisfactory in transparency andagl oss, though the inpact strength

t hereof has been inproved. Further, JE—A No. 56-152853 does not disclose
the addition of an anti-bl ocking agent and slipping agent, therefore
anti - bl ocking property and slipping property have not been satisfactory.

Therefore, dompri@tndenn etesiTdte { 0- sle £iRtEHELyHel bt A1ABRBOLY R g
resin conposition which has Iower content of a volatile conponent, causes

no probl ens phiace gol@nérfeatian methodriity e pleséhée ancaekdivid: and
wor ki ng, has a snmall anmount of a cold xyl ene-sol uble portion (CXS

conponent ), adDé® diis £6F ol yeIsFl §fi8 P risussd byes Hil e hred: s el rlalad da ke
when made into a filmor sheet, and has good bal ance between appearances

of .a film spehyafetlfstiohrmeeAatsNandaadeiln thkeea®d haddevd PrPFAMN €S
t hereof such as anti-blocking property, slipping property and the I|iKke.

Cbj ect of tBetialwdY ifabn a1 efdiido s ¥ €BhORESIAYE HEERNSAYEEY atititned 2
copol ynmer and a conposition containing the conposition which -4- have no

probl ens as te¢anEpdsh &PoNRd §r8skeshbadil O UMbadhdtPef§ehl thereos
et hyl ene- (x-ol efin copol yner 0Obtai ned by a gas
has been improved. Further, JP-A No. 56-152853 does not
disclose the addition of an anti-blocking agent and slipping
agent, therefore anti-blocking property and slipping
property have not been satisfactory.

Therefore, there has been desired for an ethylene-
¢ -0lefin copolymer or resin composition which has lower
content of a volatile component, causes no problems such as
gas generation, fuming and the like in molding wofking, has
a small amount of a éoLdvxylene-soluble portion (CXS
compenent), does not easily cause problems such as blockihg
and the like when made into a film or sheet, and has good
balance between appearances of a film such as gloss,
transparency and the like and handling properties thereof

such as anti-blocking property, slipping property and the

like.

Object of the Invention
The present inventors have intensively studied a

copolymer and a composition containing the composition which



phase pol ynmerization nethod has a small ampbunt of a cold xylene-sol uble
portion (CXS conponent) and does not easily 5 cause problens such as

bl ocki ng and the |like when nade into a filmor sheet. Further, the present
inventors have found that a resin conposition conprising said and a
specific Il ow density polyethylene obtained by a high pressure radical

pol yneri zati on nmet hod, when nade into é4ﬂ Im has a snmall 10 content of a
vol ati|l e conponent, provides no problens such as fum ng, gas generation
and the I%%e in nmoldin has excel |l ent _appearances_such as gl oss,

transpar e VeaﬁﬂthEOb??%%,aéhdd%%%r%R%%IF Y Shamdi e ng SFrdpentilys seerdas
anti- bl ogkhBgaPEpReREY c ShhpRicRS - eReMkt Y %[&%e&l%éf %tﬁ%&%&?nag l?r’as

conpl eted the present invention. Sunnarﬁ of I'nvent 1 on Accor 0 one
aspect of PRAgepREeAtey heahitnn meidasl  haspravisded lanaeehpt et adol el

copol ymer xpbtakngdlbpla gasct 26h Phage RbopBrdgel i anameidod hnet hes oy psence

D) to sacayise RESPIGHR Tadh 15 BLORKRID. 2005 RRF 51 858/ MoernRARALATO )
PO Ao e i g M AL
def 1 nod § tha®t aPia comoorEusy B8 =3Rabe daddrriasd, pes ity
formul a (d¢nsabd pwkyethyléaeecoliteninad @yl ef i high theeetbydentadical ef in
ggp%mlr%%gy&ém&?oho it HBY %0 WABE REREENG 4tBVeNtiEgR 2l 50, PrQvides; £
10" content of a volatile component, provides nc problems such
as fuming, gas generation and the 1like 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

15 completed the present invention.

Summary of the Invention
According to one aspect of the present invention there
is provided an ethylene-a-olefin copolymer obtained by a gas
20 phase polymerization method in the presence of a catalyst,
wherein the copolymer satisfies 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)
Bensity (d): 0.910 to 0.930 g/cm3 {(A-4) Cold xylene-soluble
25 portion (CXS) (wt%) is in the range defined by the formula
(L): 1.5 x 10-4 x d-125 x MFR0O.5 + 0.3 =CXS formula (1); and

wherein the content of «-olefin in the ethylene-a-olefin
copolymer is from 0.5 to 30 mol%.

The present invention also provides a polyethylene

30 composition comprising 60 to $5 wt% of an ethylene-w-olefin

copolymer component (A) cbtained 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,

35 the total amount of component (A) and component (B) is 100




30 conposition conprising 60 to 95 wm % of an ethyl ene-a-olefin copolyner
conponent (A) obtained by a gas phase polynerization nmethod in the
presence of a catalyst and 5 to 40 wt% of a | ow density pol yet hyl ene
conponent (B) obtained by a high pressure radical polynerization method
(V\/nerei n, 35 the total amunt of conponent (A) and conponent (B) is 100 -5-
wt9% , wherein said ethylene-a-olef in cgpolyner conponent (A) satisfies
the following conditions (A-1) to (A-4)"" (A1) Melt flowrate (MFR): 0.3 to
5.0 g/10 mnutes (A-2) Melt flowrate ratio (MFRR): 20 or nore 5 (A-3)
Density (d): 0.910 to 0.930 g/cnB (A-4) Cold xylene-soluble portion (CXS)
(W% is M3 he "Heasnfje derideatbylene- ﬂoﬁhﬁﬁan(gppqﬂme¥>@qmpqnan@"135 X

MFR 5 + 0533 X84 QrH@|%l(1@wmng5‘%rY@ﬁff‘éx{%tP§ an ) a- olefin in the

ethylene -a-olefin 10 copolyner is from 0 talled
Description of Bnéd’| Meddt ifPwrieats eQER) -’irﬁlé’ntﬁfbnSV\WIg/b@ nipasesated in

detail bel ow A5zThmdnls ﬂqlimqfamé wmﬁdc;ammmt@@doﬁfmébé prﬁsgnt hi ch
i nventi.on is n rticularly restricte ovi |ng it,is a nethod in iC
no sol Vent subg%‘aﬁ? anel 1é)%"s‘t‘{) r9d9]ﬁblt5f£ré)r R i TS performed under
solid phase or {ga%} ph:ashzl kpleﬁédHGEualaolpﬂmrmrKnO@msrW@%PrisSUlCrh &8ed
verti cal %gnggatate% nelaogyz%rﬁealfgr%acf or eBnd the |i ke can be used.

1.5 x 10 x 4% x MFR’® + 0.3 =CXS formula (1);

and wherein the content of w«-clefin in the ethylene-w-olefin

10 copolymer is from 0.5 to 30mol %.

Detailed Description of the Invention
The present invention will be illustrated in detail
below.

15 The gas phase polymerization method of the present
invention is not particularly restricted providing it is a
methoed 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

20 reactor, horizontal reactor and the 1like can be used.

Reactors may or may not have a stirrer. Further, a
plurality of reactors may also be used. The production
method may be continuous or batch-wise. The polymerization

pressure is preferably from atmospheric pressure to 40 kg/n’,
25 and the polymerization temperature is preferably from 55 to
95eC.

The catalyst used in the present invention is a solid

catalyst for olefin polymerization which can copolymerize




Reactors may or may not have a stirrer. Further, a plurality of reactors
may al so be used. The production nethod nmay be continuous or batch-w se.
The pol ynerization pressure is preferably from atnospheric pressure to 40
kg/ n2, 25 and the pol ynerization tenpggature is preferably from55 to 95C
The catal yst used in the present inventionis a solid catalyst for olefin
pol yneri zati on which can copolynerize 6 ethylene with an a -olef in. As
the catalyst, there are listed, for exanple, catalyst systens described in
Japanese Pa¢thylefpphithtarone Nodefith 5986théGa08iBst ] kidrSarentlished,
| i ke. The solid catal yst conponent (lI) for olefin polynerization used in
t he presentfonverampiei,s catsulysit spstemst desopdibed ifrorJapanése Patent
pol ymeri zati on obtained by contacting a halide of a XIIl or XIV group
el enment andApplielk¢dioroNodond0~\Sa846, sldl+39848al Y3+ 66d43B80andt theetikeor
contai ning a magnesi um atom titani umatom and a hydrocar byl oxy group. The
hal ogen cont ai ned Thet beldd ichitalpsyscompomemsnt(I ) | Forsodelfdlnogen atomin
the XVI1 group of the periodic table, for exanple, chlorine atom brom ne
atom i odi neoaymerdzaticon luked andtpecprres@dnt chhoentdo ds ahwokid@ctron
. donor contained in the solid catalyst conponent (1) is an organic conpound
cont ai ni ng eaathtgst eumpaian stbecbvaeffimmpdhymgrigpatdonsicitaihed by
oxygen atom

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 least one
atom selected from thé 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
specifically, diethyl ether, dibutyl ether, tetrahydrofuran
and the like are listed. Dibutyl ether and tetrahydrofuran
are preferable.

Examples of the esters include saturated aliphatic



sul fur atom nitrogen atom and phosphorus atom and for exanple, am nes,
sul foxi des, ethers, esters or the |like are listed, and ethers and esters
are preferable. As the ethers, dial kyl ethers are listed, and
specifically, diethyl ether, dibutyl eyher, tetrahydrofuran and the |ike
are listed. D butyl ether and tetrahydrofuran are preferable. Exanples of
the esters include saturated aliphatic 7 carboxyl ates, unsaturated
al i phatic carboxylates, alicyclic carboxylates, aromatic carboxyl ates and
the like. Spekpxrydalties. nheasduxatdd sddphatic carboxyl atesylaldeythie,
ethyl nethacrylate, butyl benzoate, dibutyl succinate, dibutyl nal onate,
di butyl naleareoxpilbtes. iarmuntic, carboxyihiates pindathee Lidtiei.sobut yl
pht hal at e, di-2-ethyl hexyl phthalate, di-n-octyl phthalate and the |ike,
and di -2- eipgthfighliyt.hbhare amel ldistedethlylphtabatice aerthyl @afElabée.
The solid catal yst conponent (1) can be obtained by cotacting a halide of
a XV grouptheitenethadraynaiect bohyllobenzostteh, adswht ¢l cauealcisiatoonponent
precursor contai ning magnesi um titani umand a hydrocarbyl oxy group, and
further caiiketyhgmailbnadteconfibbutyhamaleaetel -dibhogeh htadonhtd hedsol id
catal yst conponent precursor containing magnesium titaniumand a
hydr ocar by lmxyatyybuphthadatel, d@ibsabtitgdntphithalnte | rdivalethyllideanyim
atomis preferable

phthalate, di-n-octyl phthalate and the like, and d4i-2-

ethylhexyl phthalate and diQn-octy;'phthalate are
preferable;

The so0lid catalyst compeonent (I) can be obtained by

. cotacting a halide of a XIV group element and an electron donor
with a solid catalyst component precursor containing
magnesium, titanium and a hydrocarbyloxy group, and further
contacting with a compound having a Ti-halogen bond.

As the solid catalyst component precursor containing
magnesium, titanium and a hydrocarbyloxy group, a soclid
product containing a tri-valent titanium atom is preferable
which :Ls obtained by reducing a titanium compound represented
b'y the general formula. T (OR!).X;.a (wherein, R! represents
a hydrocarbon group haw'ri'ng 1 to 20 carbon atoms, X represents
a halogen atom, and a represents a number satisfying 0<a
=4) with organo-magnesium, in the presence of an organo-

- silicon compound having a Si-O bond.

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

tetramethoxy silane, tetraethoxy silane, tetrapropoxy silane,



whi ch is obtained by reducing a titanium conpound represented by the
general fornula Ti (ORl)aX4-a (wherein, Rl represents a hydrocarbon group
having 1 to 20 carbon atons, X represents a halogen atom and a represents
a nunber satisfying O<a S4) with orgago-nmagnesium in the presence of an
organo- silicon conpound having a Si-O bond. As the organo-silicon conpound
having a Si-0O bond, tetranmethoxy silane, tetraethoxy silane, tetrapropoxy
silane, 8 tetrabutoxy silane and the like are |isted, and tetrabutoxy
silane is ptetredutoxy\silendandcdhddike ame (Higted, tapdttetnabotoxy
conpound represented by the general formula Ti (ORl)aX4-a (wherein, Rl
represents sihpdeodar lpprefepaplkaving 1 to 20 carbon atons, X represents a
hal ogen atom and a represents a nunber satisfying 0<ab54) there are
listed, for exanpl &s thewgiygtocgrbop, gevhpl (R paE theopytagiampeohpbyuhd
group and the like, and a butyl group is preferable. As the hal ogen atom
(X) of the tépaepsemteainoutthe rgaiesabt £drivleh@igornak, fo(whexein, R!

Ti (ORl)aX4-a, there are listed a chlorine atom brom ne atom iodine atom

and the |i keeprasdnaschl hyidiadtion Sgpsepetiabliag @ té6 10 SarBoaratomand
Is preferably 4. Exanples of the titani um conpound represented by the

general forxurepriecdn )6 -Ralogenda th 0Xand i 8hrepeeslediidi@ number

di but oxydi chl orotitanium tributoxychlorotitani um
satisfying 0<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 thé halogen atom (X) of the titanium compound
represented by the general formula Ti{OR').X..,, there are
listed achlorine atom, bromine atom, iodine atom and the like,
and a chlorine atom_is preferable. a is 1, 2, 3 or 4, and
is preferably 4. -

Examples of the titanium compound represented by the
general formula Ti(OR').X,.. include butoxytrichlorotitanium,
dibutoxydichlorotitanium, tributoxychlorotitanium,
tetrabutoxytitanium and the like, and tetrabutoxytitanium is
preferable.

As the organo-magnesium, Grignard's compounds having
a Mg-carbon bond, and the like are listed. Examples thereof
include methylchloromagnesium, ethylchloromagnesium,
propylchloromagnesium, butylchloromagnesium and the 1like,

and butylchloromagnesium is preferable.

As the halogen compound in XIV group to be contacted



- tetrabutoxytitaniumand the |ike, and tetrabutoxytitaniumis preferable.
As t heorgano- magnesi um Gignard's conpounds having a Mj-carbon bond, and
the like are listed. Exanples thereof include nethylchloronmagnesi um

et hyl chl or omagnesi um propylchloronagn?siunl but yl chl or omagnesi um and t he
|'i ke, and butyl chl oromagnesiumis preferable. As the hal ogen conpound in
XIV group to be contacted 9 wth a solid catal yst precursor, halides of a
carbon atomand silicon atomare |listed, and halides of a silicon atom

r epr esent edwhiyht aessgbhérea taby st pr&r®RRdobXbhé Mhdesi of RZzantem edent and
hydr ocarbon group having 1 to 20 carbon atons, X represents a hal ogen
atom and bsidpreserdtom avebkistedt,i sind ngaDides4pfame siikfesmbatomAs t he
hydr ocarbon group (R2) of the silicon conpound represented by the general
fornul a Si RRéprésenthat chy, tR geapredeficrmubydsariy iy gwhepellayi R 1 to
20 carbon atonms, X represents a hal ogen atom and b represents a nunber
sati sfying ﬁab&a&hnﬂéwesr ayl@mdasben, gf oupekamphg, latoe20ytarpoauatomkhyl
group, propyl group, butyl group and the like, and a butyl group is

preferabl e. XArepiedurritged RaADOYEN) adfont heamd | bcoapeeseaityl a rephpeent ed by
the general fornula SiR24_bXb, there are listed a chlorine atom bronine

atom i odi ngagt@Pyanty td].g,ﬂ&)e aPa@lpraseapiigne atomis pref erable. bis 1,
2, 3 or 4, and is

As the hydrocarbon group (R?) of the silicon compound
represented by the general formula SiR%*,..X», (wherein, R?
represents a hydrocarbon group having 1 to 20 carbon atoms,
X represents a2 halogen atom, and b represents a number
satisfying 0<b=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 silicon compound
represented by the general formula SiR*,.1Xp, there are listed
a chlorine atom, bromine atom, iodine atom and the like, and
a chlorine atom is preferable. b is 1, 2, 3 or 4, and is
preferably 3 or 4.

Examples of the silicon compound represented by the
general formula SiR?,..X, include butyltrichlorosilane,
-dibutyldichlorosilane, trichlorobutylsilane,
tetrachlorosilane and the like, and tetrachlorosilane is
preferable.

As the electron donor to be contacted with a solid

catalyst precursor, those described above are listed.



preferably 3 or 4. Exanples of the silicon conpound represented by the
general fornula Si R24_bXb include butyltrichlorosilane,

di butyl di chl orosilane, trichlorobutylsilane, tetrachlorosilane and the
like, and tetrachlorosilane is prefergple. As the electron donor to be
contacted with a solid catalyst precursor, those described above are
listed. 10 As the hal ogen of a conpound having a Ti-hal ogen bond to be
further contacted with a product obtained by contacting a hal ogen conpound
of a XIV group el efenthariabogencefracarpeoundvhavingsalTi-katagent bond
conponent precursor, a chlorine atom bromne atom i odine atomand the

li ke are |itode famther condrdgedwirili @ prefiucibdetakredpbycaitatbing
conpound havi ng a Ti-hal ogen atom include tetrahclorotitani um

t ri chl or obua daidgemicomp ouh & lelfoa dlivbgroxypt ¢ 1 ement andlaor el echrboxgonoani um
and the |Ilike, and tetrachlorotitaniumis preferable. The ethyl ene-a-olefin
copol ynmer o¥itheapsebtidtcatalygsti componem tepndanesar ol @fchil aojné yareom,
produced on a solid catalyst conponent (1) obtained by contacting the
solid catabyeninemadommt iddiner gaom andrithen 1ike amd dtilmHeshe amndl a
a-olefin. In a gas phase polynerization nmethod containing substantially no
sol vent; a ghboriseofatorcaverpngfandble.

Examples of the compound having a Ti-halogen atom
include tetrahclorotitanium, trichlorobutoxytitanium,
dichlorodibutoxytitanium, chlorotributoxytitanium and the
like, and tetrachlorotitanium is preferable.

The ethylene- & -olefin copolymer of the present
invention is an ethylene- & -olefin copolymer produced on a

solid catalyst component (I) obtained by contacting the solid
catalyst component (1), organo-aluminum (II) and ethylene and

& -olefin.

In a gas phase polymerization method containing
substantially no solvent, a process of recovering and
purifying a solvent can be omitted, and the content of a
volatile component caﬁsing gas generation and fuming in
processing a film using the resulted ethylene- @ -olefin
copolymer can be decreased. |

The ethylene- @ -olefin copolymer (component (A)) of
the present invention is a copolymer of ethylene with one or
more a-olefins having 3 to 12 carbon atoms.

Examples of the @ -olefin include propyvlene, butene-1,



purifying a solvent can be omtted, and the content of a volatile
conponent causi ng gas generation: and fuming in processing a filmusing the
resulted ethylene- a -olefin copolyner can be decreased. The

et hyl ene-a-ol efin copol yner (conponent (A)) of the present inventionis a
copol yner of ethylene with one or norg4#@-.olefins having 3 to 12 carbon
atons. Exanples of the a -olefin include propylene, butene-1, 11

pent ene-1, 4-net hyl -1 - pent ene, heycene-1, octene-1, decene- 1 and the Ilike.
andpropyl ene, butene-1. hexene-1 and octene-1 are preferable, and butene-1
and hexengehtosgef ar, hate tipref brpoheenexaipiemofl § hectehgh énedacsredi n
copol yner (conponent (A)) are an ethyl ene-propyl ene copol yner,

et hyl ene- uagdetHedojiod y Emd pebpyllene Abutemel--1 .- bexerae laampblowteme -1
et hyl ene- hexane-1 copol yner, ethyl ene- ‘octene-i copolyner and the |ike,
and an et higeenprpfemable, cupdl yutene -dt aidisexdne eheate c fpultjmess

et hyl ene- hexene-1 copol yner and et hyl ene- octene-i copol yner are
pref er abl greferableat hyl ene- but ene-1 copol yner and et hyl ene- hexene- 1
copolynmer are further preferable. The content of the a -olefin in the

ethyl ene- a -ol ef ERampQR@ WEEItH& OdPRREBh (A} - b le 1l @b miexr 30 ol t,

preferably from1.0 to 20 nol % The nelt flow rate (MFR) of the

et hyl ene- J-depbonent (A)) are an ethylene-propylene copolymer,
ethylene-butene-1 copolymer, ethylene-4-methyl-l-pentene
copolymer, ethylens-hexene-~l copolymer, ethylene-octene-.
copolymer and the like, and an ethylens-propylene copolymer,
ethylene-butene~1 copolymer, ethylene-hexane-l copolymer
and ethylene-octene-l copolymer are preferable, and an -
ethylene-butene-1 copolymer and ethyleme-h-exene-l copolymer
are further preferabla.

The content of the @ -clefin in the ethylene- -olefin
copolymer {component (J\)) is £rom 0,5 to 30 mol%,

preferably from 1. 0 to 20 mol¥.

Thé melt flow rate (MFR) of the athylene~ & -olefin
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.

Wﬁen the melt f£low rate (MFR) is less than 0.3 g/10
minutes, problems easily occur such as excess extrusion load
in £film-forming, leading to cccurrence of melt fracture, and

the like. When the melt flow rate {MFR) 1s over 5.0 g/l0

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



copol yner (conponent (A)) is from0.3 to 5.0 g/10 minutes, preferably from
0.5to 3.0 g/10 mnutes, particularly preferably from0.7 to 2.5 g/10

m nutes. Wen the nelt flowrate (MFR) is less than 0.3 g/10 m nutes,
problens easily occur such as excess exgrusion load in filmform ng,

| eading to occurrence of malt fracture, and the like. Wen the nelt flow
rate (MFR) is over 5.0 g/10 mnutes, the nechanical property of a film
deteriorates, and 12 filmformng stability becones insufficient. The nelt
flow rate r&tlilm-(IviitRnof sthdidtihy dwcemes olakufif icapaityrer (conponent

(A)) is 20 or nore, preferably 21 or nore. Wen the nelt flowrate ratio

(MFRR) is | ess thamrhd) melt 0bLows rad® Inat® U(MBRR) oF eiReSStieyliénsian
load in filmformng, |leading to occurrence of nmelt fracture, and the

li ke. The demdidfiimicdgiEl phéy| toemponkaiti 1AJOPakYREr or(MOERONPPEfEARD 1S
fromO0.910 to 0.930 g/cnB, preferably from 0.915 to 0.930 g/cn8,
particul arl giproaf ewcabey from 0.918 to 0.927 g/cnB. Wien the density is

| ess than 0.910 g/cnB, deterioration in anti-blocking property, lack in

rigidity and the Whenh at@inelde @1eAs ratd ke i AMIRR priopadas ehan f2d,m
When the density is over 0.930 g/cnB, the gloss and transparency of a film
becone i nsuplbo®l®is easily occur such as excess extrusion load in
film-forming, leading to occurrence of melt fracture, and the
like.
The density of the ethylene- @ -olefin copolymer
{component (A)) is from 0.910 to 0.930 g/cm®, preferably from
0.915 to 0.930 g/cm’, particularly preferably from 0.918 to
0.927 g/cm’.
When the density is less than 0.910 g/cm®,
_deterioration in ahti—;blocking property, lack in rigidity and
the like occur, decreasing the handling property of a f£ilm.
When the density is over 0.930 g/cm®, the gloss and_
transparency of a £film become insufficient.
The cold xylene-soluble portion (CXS){wt%) in the
ethylene- & -olefin copolymer component (A) is in the range
defined by the formula (1):
1.5X107*X a2 XMFR’-°+0.32CXS formula (1)
preferably, defined by the formula (2):
1.5X107*Xd" ** XMFR* *=CXS ‘formula (2).
When the content of the cold xylene-soluble portion

(CXS) is over the upper limit of the above-described formula



The col d xyl ene-sol uble portion (CXS)(wt% in the ethylene-a-olefin

copol yner conponent (A) is in the range defined by the fornula (1):

1. 5X10- 4Xd- 1125XMFR- 5+0: 31>=CXS fornula (1) preferably, defined by the
formula (2): 1.5X10-4Xd-125XMFR' 5 CX§4ornula (2). Wien the content of
the col d xyl ene-soluble portion (CXS) I1s over the upper Iimt of the
above-described fornmula 13 (1), the anti-Dbl ocking property and slipping
property of a filmbeconme insufficient The lower limt is O or nore. The
HL110 of thé¢lgt.hyenars:iieiookinpopyspentsy gridfel bbppyngnpirbperdaygef a
defined in the formula (3): - 68858 X d2+124830 X d- 56505 2HL110 fornul a

(3). Wierefilnd bescdn®1ldnbof@i23R@ Y Cihe A@éerabimitr am . mbdpeD. 930
g/cnB, particularly preferably from0.918 to 0.927 g/cnB. |If HL110 is over

the range defined hne hf08 "W athd) ethWi&hd he CONOFYAREODD 13MidY ok for a
film the toughness, rigidity and anti-blocking property of the film may

become poopreHeardrlly ciff th8erbugeoaspiNsdeint thel fHrm@Ver (89: the total
fusion calorie neasured by a differential scanning calorineter (DSC

i ndi cates the rigidi pygel>aa2ei Pyb8oXK a* 9b6b5Z ARRRLY BT . £Ri1d i) val ue
I's, higher the rigidity of an

Wherein, d is 0.910 to 0.930 g/cm’, preferably from
0.915 to 0.930 g/cma, particularly preferably from 0.918 to
0.927 g/cm.

If HL110 is over the range defined by the formula (3),
when the copolymer is applied for a £ilm, the toughness,
rigidity and anti-blocking property of the film may become
poor. |

The ratio of the fusion calorie at 110TC or lower to
the total fusion calorie measured by a differential scanning
calorimeter (DSC)}) indicates the rigidity of an ethylene-
@ -olefin copolymer.

Lower this wvalue is, higher the rigidity of an
ethylene- @ -olefin copolymer becomes. |

The composition distribution variation coéfficient Cx
of aﬁ ethylene- ¢ ~-olefin copolymer is,preferably 0.850r less,
further preferably 0.83 or less. |

If the composition distribution variation coefficient
Cx is over 0.85, when the composition is applied for a £ilm,

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

property and transparency of the film may become poor.



et hyl ene- a-ol efin copol yner beconmes. The conposition distribution
variation coefficient Cx of an ethylene- a -olefin copolyner is preferably
0.85 or less, further preferably 0.83 or less. If the conposition

di stribution variation coefficient 4 s over 0.85, when the conposition
is applied for a film the strength of the filmmy decrease, and the
anti-blocking property and transparency of the filmmy becone poor. 14
The conposition distribution variation coefficient Cx is a scale of the

conposi tion distri el eompbsan ieinhilieneibartdlai vardealomebefaid o € ¢at ed
according to the following formula. Cx= a /SCBave C. Standard devi ation

SCBave: Avengdge Skaled tie Y¥HiposPeibn BLZRENTuLEsn 19P0ak a6 léh@ﬂs
Lower this value is, narrower the conposition distributionis.

density pol yptHybens RARARART Bémaf chﬁ%uﬁteé@rﬁcbafﬁﬂhbo"tor@hé)e a low
density pol yet hyl ene obtai ned hi gh pressure radi cal "pol yneri zation

nmet hod, andfonmawyﬁgﬂﬁbﬁmﬁpa/denS|ty pol yet hyl ene obt ai ned by hono-
polyner|2|ng et hyl ene according to a high pressure radical polynerization

nethod. The high pggsspygckadi cal pol ynerization nethod of the

0 : 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 génerating agent under high
pressure and obtained a polymer. 1In 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 300C in the presence
of a radical generating agent such as a peroxide and the like

using a vessel type reactor or tubular type reactor. A



present invention is a nethod in which polynerizationis initiated using a
radi cal generating agent under high pressure and obtained a polyner. In
general, ethylene and the like are polynerized to obtain a polynmer under a
pol ymeri zati on pressure of 1400 to 30 kg/ m2 and a polynerization
tenperature of 200 to 300" in the presence of a radical generating agent
such as a peroxide and the like wusing a vessel type reactor or tubular
type reactor. A 15 polynmer obtained using a tubular type reactor contains
a |lower anpedyrsr obtéadged vaidgvidmitilapaypeereastapptortains @ lowen
appearance failures such as fish eye and the |i ke do not occur easily,
therefore, mmomtpofinetcabbgel arsd wheinibhegolymper isappdridd Sortar€ilm,
standpoi nt of the object of the present invention. The nmelt flow rate can

be control | appeanaics £aiidioge surh Agdf Dshrdpa AUt thaslikehdo aotebbame or
the like which is a nolecular weight controlling agent. The swell ratio

(SR) and deeaistiyyarclbereporeql lied by mpefenablly teoeham iaotibelar type
pol ynerization pressure and pol yneri zation tenperature in the

above- descr iread toan gsom ThRe NBltanfdppin it ¢f (VhE) obfjedic dPvtiensrédent
pol yet hyl ene conponent (B) is preferably fromO0.1 to 10 g/10 mnutes, nore

preferably Lheentibio &He wdDtNElGWesatatawabéi e6haion ey absyngr om

0.8 to 6.0 g/10 mnutes. The swell ratio (SR} of the |ow density

pol yet hyl enayde@gen & hHydirdSaPbehesabhyasdthane ! @that@ ofthe like
which is a molecular weight controlling agent. The swell
ratio (SR) and density can be controlled by optionally
selecting the polymerization pressure and polymerization
temperature in the above-described ranges.

The melt flow rate (MFR) of the low density
polyethylene component (B) is preferably from 0.1 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 fhe low density polyethylene
component (B) is preferably from 1.40.to 1.60, more
preferably from 1.45 to 1.58, particulariy preferably
satisfies the relation of the following formula (4) in the
above-mentioned range, and most preferably satisfies the
relatibn,of the following formula (5) in the above-mentioned
range.

—0.09(log MFR)?*+0.23 log MFR+0.04X20/B,++1.35 < SR
< —0.09(log MFR)?+0.23 log MFR+0.04X20/Byc+1.50 |

Formula (4)



preferably from1l.45 to 1.58, particularly preferably satisfies the
relation of the followng formula (4) in the above-nentioned range, and
nost preferably satisfies the relation of the following fornmula (5) in the
above-nentioned range. 0.09(1og MFR) 2¢48.23 | og MFR+0.04 X 20/B"t+1.35 < SR
< -0.09(log MFR )2+0 .23 | og MFR+0. 04X /B,t+1.50 Formula (4) 16 -

0. 09(1 og MFR) 2+0. 23 Iog MFR+0. 04 X 20/B"t+1.40 < SR < - 0.09(log MFR )2+0
.23 | og MFR+0. 04X20/ Bt +1.48 Formula (5) The density of the |ow density

pol yet hyl ene conponert. 0 B o¢ sMPR¢Fe0abBy 1bigoMFR+AD00 4 X 20 P85 +3/ .1 B, < BR
particularly preferably 0.915 to 0.930 g/cnB. The nelt tension (M) of the
pol yet hyl ene colpas (ticn MPR) the. pBeiegt MPRM@NO OX s/ m)efigably from 1.8
to 5. 5 g, nore preferably from2.0 to 5.0 g. Regarding the conpoundi ng

amounts (conmpounding ratios) of an ethylene- a -ol ef i Rocmullay NEs)
(conponent (A)) obtained by a gas phase polynerization nethod and a | ow

density polyet hyl erree @onpioreni£ (tBe) 1okt aensdthypalregh yliess ¢ompdmshi€al
pol ymeri zati on method, the amount of. the conmponent (A is from60 to 95

W % and t he (amtirstpnéftehvabaqrﬁmwnb 68D tos0 f9PMNG D, and parzdidularly
preferably, t he amount of the conponent (A) is from70 to 93 wt % and the

amount of t iprefemabEpt 0(BLS to 0.930 g/cm’.

The melt tension (MT) of the polyethyléne composition
of the present invention is preferably from 1.8 to 5.5 g, more
preferably 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 polymerizationmethod and a low density
polyethylene (component (B)) obtained by a high pressure
radical polymerization méthod, the amount of the component
(A) is from 60 to 95 wt$ and the amopnt of the component (B)
is from 40 to5 wtd, 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 wtg.

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 £ilm, and can




is from30 to 7 wt% Werein, the total anount of the conponent (A) and

t he conponent (B) is 100 wt% The anti-bl ocki ng agent conponent (C) in the
present invention can prevent nutual adhesion and fusion of a resin, and
can prevent the resin fromformng a | gpger block, and is used together
with a resin. Particularly, the anti- blocking agent conponent (C) can
prevent the mutual adhesion and fusion of a resin in the formof a sheet
or film and can 17 prevent the resin fromformng a | arger block. The
anti - bl ocki repragent theparesitn (Eyomnfommipesentargaerebiloek.i s not
particularly restricted, and there are exenplified inorganic anti-blocking
agents and organi c Thetanbleblioekiage rigentAcdniponent go0) cirnthe Poskeny
agent, synthetic anti-blocking agents and natural anti-blocking agents are

listed. As timventiganie szt hsdrtciealariiyoadgsigrbgeed, ahlerhere drist ed,
for exanple, synthetic silica, and a powder of crystalline or anorphous

al um no- si | iexeémplafdedhddodgani@ngdneipdideikiaig cigehek! aha @rg@midphous
alum no-silicate is preferable. As the inorganic natural anti-bl ocking

agent, therentiebloskang faeretk@inpl e, those obtained by grinding and
calcinating silicon dioxide, clay, talk, diatonmaceous earth, feldspar,

kaolin, zeolite, kads nthe, WablraRinaid t€n 6L+ bbbk iny addiet | | kpnthittiber, the
surfaces of these materials may be treated with a surface treating agent
such as a higiel-bBdbtKking agents and natural anti-blocking agents are
listed. As the inorghhic synthetic anti-blocking agent,
there are listed, for example, synthetic silica, and a powder
of crystalline or amorphous alumino-silicate, and the like,
and a powder of crystalline or amorphous alumino-silicate is
preferable. As the inorganic natural anti-blocking agent,
there are listed, for example, those obtained by grinding and
calcinating silicon dioxide, clay, talk, diatomaceous earth,
feldspar,kaolin,zeolite,kaollnite,wollastonite,sericite
and the like. Further, the surfaces of these materials may
be treated with a surface ti:eating agent such as a higher fatty
acid such as stearic acid and the 1like, titanium coupling agent,
silane coupling agené and the like.

As the organic anti-blocking agent, synthetic
anti-blocking agents are 1isted, and examples thereof include
powders of cross-linked acrylic resins, cross-linked
polyethylene-based resin, cross-linked polystyrene-based

resin, cross-linked silicone-based resin, polyvamide-based

resin, polyester-based resin and the like. A powder of a



acid such as stearic acid and the |like, titaniumcoupling agent, silane
coupling agent and the |like. As the organic anti-bl ocking agent, synthetic
anti - bl ocking agents are |isted, and exanpl es thereof include powders of
cross-linked acrylic resins, cross-linkged polyethylene-based resin,
cross-linked polystyrene-based resin, cross-1linked silicone-based resin,
pol yam de-based resin, polyester-based resin and the |like. A powder of a
18 <cross-linked nmethyl polynethacrylate is preferable. Also in the case
of the orgarrosailinkedmetthygeonilymatimcenylates s prefeafably. baAlsedined
with a surface treating agent such as a higher fatty acid such as stearic
acid and t hé&hle kase idfarihenorgami ¢ ngnadgebllockilmnageanps | nghagearfage st he
like, as in the case of the inorganic anti-blocking agents. As the

anti - bl ocki theage® m@y) bet theate@®wa tof at barfakeyerdatdndadedt isudhpals ng
agents may also be used together. The conpoundi ng amount (conpounding

ratio) of taenighét-fdvekiakgdgach 29 emric acid andhthealiket,hyleagium
conposition of the present invention is preferably from0.05 to 0.60 w%

nore pr-ef er gbup Ifimimagedit .t e10a4@ wolip IWiRD algem t aadPeHBAL IKe 2NN ehe! he
anti-bl ocking agent (C) is less than 0.05 wt% the anti-blocking property

of a film merslee ofi M fikdLehniBhiand WEToékengoaRewtd .ng anount of the
anti - bl ocking agent (C) is over 0.60 wt% the optical .property

As the anti-blocking agent (C), two or more of the
above-described anti-blocking agents may also be used
together.

The compounding amount (compounding ratio) of the
anti-blocking agent component (C) in the polyefhylene
composition of the present invention is preferably £from 0.05
to 0.60 wt%¥, more preferably from 0.05 to 0.40 wt%. When the
compounding amount of the anti-blocking agent (C) is less than
0.05 wt%, the anti-blocking property of a £film may be
insufficient. While when the compounding amount of the
anti-blocking agent (C) isover 0.60 wt%, the optical property
cf a film may deteriorate.

| The anti-blocking agent component (C) preferably has
an average particle size of 1 to 10 U m and a circular degree
coefficient of 0.600 or more, more preferably has an average
particle size of 3 to 6 # mand a circular degree coefficient
of 0.630 or more, from the standpoints of the appearance and

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

components having different average particle sizes and



of a filmnmay deteriorate. The anti-bl ocking agent conponent (C) preferably
has an average particle size of 1 to 10 it mand a circul ar degree
coefficient of 0.600 or nore, nore preferably has an average particle size
~of 3to 6 u mand a circular degree co?éficient of 0.630 or nore, fromthe
standpoi nts of the appearance and anti=-blocking property of a film
Further, two or nore conponents having different average particle sizes
and 19 different circular degree coefficients nay be used together.

Regar di ng t keiffeceharcilegitarcdesteei evé £oiclbatsphayepé dde@tidddthea,
| mage observed by an optical mcroscope is photographed, the inmage is

treated by an i mgRefariify, thanCitular cabgiedeRELDE{éhEi 68t the S
cal cul ated according to the following formula. Su4 X XA/L2 (A: area of

i mge, L: ciprasdet giceedelghh)ad iimadd bbskdveiediatn R fd£l Mllcroscope
approximates 1 when the image is.near circle. In the case of the

above- ment i aREGho¥y 'rébﬁehi,nqh@%ﬁhg@ozaoaeatat(e@ by 3% Shagd anad8HEe,
coefficient Sis preferably fromO0.600 to 1.000. Mdre preférably, 7it is

from 0. 630 tagd +8@0citeialRe aByeker @bb¥ficibnitSsfIO®al.ciDh tda hdd¥ta ity

slipping agent (D) of the present invention is used together with a resin
so that the tesine AYL¥BWiRgS I #dmabaly Wwhen they come into contact with

each other, and particularly,
S=4 T XA/L?

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

This circular degree coefficlient 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.

The slipping agent (D) of the p.resent. invention 1s 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.

The slipping agent (D) is not particularly restricted,
and there are listed known fatty amide compounds,
specifically, saturated fatty amides, unsaturated fatty
amides, saturated fatty bisamides, unsaturated fatty

bisamides and the like.



IS used together with a resin so that the resins in the form of a sheet or
filmslip easily each other and can be handled easily. The slipping agent
(D) is not particularly restricted, and there are |isted known fatty am de
conpounds, specifically, saturated f y am des, unsaturated fatty

am des, saturated fatty bisam des, unsaturated fatty bisam des and the
like. 20 Exanples of the saturated fatty amde are palmtic am de, stearic
am de, -behenic am de and the |ike, and behenic am de is preferable.
Exanpl es of the unExiampdiessl dhittheasadtarahes df &ty aandde emecimpabmitiécand
the like, and erucic amde is preferable. Exanples of the saturated fatty
bi sam de aramidiehysépariliicsapiiei,t behenideamdtieydrdetie d-ikecannd behdaic
hexanet hyl ene-bi s-stearic am de and the |ike, and ethyl ene-bis-stearic

am de i s prafddabise predepiieteof EkRemplesadfirdie dnkaithyr 4t sdifiattyvamide

et hyl ene-bi s-ol eic am de, hexanethyl ene-bi s-ol eic am de,

N, N - di ol eyazebatedcaamdde asducie amide and eheyltRe-, baadoéeneiamane des
preferable. Two or nore of the above-described slipping agents (D) may be

used toget hes.piéfarabieqr Examplied oE thieppabgraged Fatth) basamiskiara
m xed system of an unsaturated fatty amde wth a saturated or unsaturated

fatty bi sanedhyleny-@isapiEmithe amIdw)nd tigy BERERb 1ECHTRUME NgmLaki, 0) of
the slipping agent (D) in the polyethyleng.conposition of the
hexamethylene-bis-stearic amide and the like, and
ethylene-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 like, and ethylehe;bis-oleic amide is preferable.
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 (compodnding ratio) of the
slipping égent (D) in the polyethylene composition of the
present invention is preferably from 0.05 to 0.35 wt%, more
preferablyfromo.ostod.30wt%..Whenthecompoundingamount
of the slipping agent (D) is less than 0.05 wt%, the
anti-blocking property aﬁd slipping property of a £film may
be ihsufficient. While when the compounding amount of the
slipping agent (D) is over 0.35 wt%, the optical property and

the like of a £film may deteriorate due to excess bleeding of

the slipping agent.



present invention is preferably from0.05 to 0.35 wt% nore preferably
from0.05 to 0.30 wt % Wen the conpoundi ng anount of the slipping agent
(D) is less than 0.05 w% the anti-blocking property and slipping property
of afilmmy be insufficient. Wile en t he compoundi ng anount of the
slipping agent (D) is over 0.35 w% the optical property and the |ike of
a filmmay deteriorate due to excess bleeding of the slipping agent. 21
The net hod for producing the polyethyl ene conposition of the present

i nvention i s not p&hie meltavldyfoegirodtetingatide polydbbyhenet tonpostthen
used, and the conposition is obtained by uniformy nelting and kneadi ng
conponent s ofethenptégenprtaeahtibviebsi oot gaurttealpirdy tosteiated, andd a
met hod i n which conmponents are m xed by a tunbler blender, henschel m xer

and the |ikanyt heowntmetRodt das be Jadd handthecdomrpdsivicarded dytained
si ngl e-screw extruder or nulti-screw. extruder to give a granule, a nethod

i n whi ch coppon@iiiforiEy kel elngaandknanskediny @olmpoderts Regddr ynnmtxer and
the like, then, the mxture is granulated using an extruder, as well as

ot her nethpgesenit i SOiPASSIMOL eRahpae atihierdd affé NUisgeat a mefRoEeNt
(© and/or slipping agent conmponent (D) I1s nelted and m xed in high

concentrati @i whiBhaBofbbrledt® aze Aigkd By &0pPRhyIBE SPERABLN héAscABY/ Of
| ow density pol yethyl ene conponent (B) to give a master pellet, then, this
master pellfixer 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 alsc possible that an.anti-blocking agent
component (C) and/orl slipping agent component (D} is melted
and mixed in high concentration with an ethylene- & -olefin
copolymer component (A) and/or low density polyethylene
component (B) togive amaster pellet, then, this master pellet
is compounded in nece_séary amount with the ethylene- @ -olefin
copolymer component (A) and/or low density polyethylene
component (B) to obtaj.n'the polyethylene composition of the
present invention.

In the polyethylene composition of the piesent
invention, at least one or more of wvarious resins may be

compounded, if necessary, to an extent not deteriorating the

object of the present invention. For example, a high density



I s conpounded in necessary amount with the ethylene- a -olef in copol yner
conponent (A) and/or | ow density pol yethyl ene conponent (B) to obtain the
pol yethyl ene conposition of the present invention. In the polyethylene
conposition of the present inventiongsat |east one or nore of various
resins may be conpounded, if necessary, to an extent not deteriorating the
obj ect of the present invention. For exanple, a high density 22

pol yet hyl ene can be used for inproving rigidity, and further, a

pol yol ef i n- ipaslepk tleglens WED be as e AV ale dwipnowing tdnprd Bnyl, andefhckheaan be
used for inproving inpact strength. In the pol yethyl ene conposition of the
present i neepbilgoldfiovbasield tieein Sigdh ass @ Soabdknzdty elkistonidic and
agent, processability inproving agent and the like usually wused nmay al so
be contai nedhd flilecessnrpe ugedn ¢ ehiphotvingetimpaynts tiwehdehobj ect of
the present invention. As the stabilizer, a phenol-based stabilizer,

phosphi t e- based st gl ltilzerpeigdethgllenlee cmpds st £on ofxamy garadenbe
phenol - based stabilizer include 2,6-di-t butyl-p-cresol (BHT),

t et raki s[ metihyletitetch ( Jerbowh -dddbﬂiVés%ﬁ&Hf axyP fmu%imearo nahel gekhare
(I RGANOX 1010), n-octadecyl-3-(41-hydroxy-3,5 -di-t-

butyl pheny! Japedit, Orﬁt&:éé@%ﬁtgﬂﬁbﬁﬂﬂ@%déﬂs@- an&xgnel eskef ukially
phosphi t e- based stabilizer inclu
bi s(2, 4- di - ysled Yajhevdd et eehvhihiedo! 1F pleddddfy, to an extent not
deteriorating the object of the present invention.
As the stabllizer, 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(z,4-di-t-butylphenyl)pentaerythritol_diphosphite,
tris(z,4-di-t-butylphenyl)phosphite, tetrakis(2,4-di-t-
butylphenyl)4,4'biphenylene diphosphonite And the like.
Examples of the antistatid agent include fatty écid
glycerin'ester haviné 8 to 22 carbon atoms, sorbitan ester,
polyethylene glycol.ester and the like. As the
processability improving agent, there are listed fatty acid

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

A film made of the polyethylene composition of the



tris(2,4-di-t-butyl phenyl)phosphite, tetrakis(2,4-di-t-

but yl phenyl ) 4, 4' bi phenyl ene di phosphonite and the |ike. Exanples of the
antistatic agent include fatty acid glycerin ester having 8 to 22 carbon
atons, sorbitan ester, polyethylene col ester and the like. As the
processability inproving agent, there are listed fatty acid netal salts,
for exanple, calciumstearate and the like. A film mde of the polyethyl ene
conposition of the 23 present invention can be obtained by an tubul ar
process sucpreaeniniaventdan egri beubbtapnedeby, andatebutaul pngecesisusach
process and the |like. The thickness of a filmis usually from 5 to 200 u
m A film hagi ag aithicdoleisgotubllaer Pidaess | swatere copodfiargbtwbunbar

bal ance between appearances such as gl oss, transparency and the |ike and
handl i ng prppecesesasdctheal ikt i “THeockhiokneszpeft g £islm A agupldyef+pmand
the like. Regarding the processing of a film the polyethylene conposition

of the presgngoiZy@nii @0 NRYr DEmShaGLHgSHPLRLERAsEOOET 80€E56! PY0alOME1EO
give a film or the polyethylene conposition of the present invention nmay

be | an nat efloyetgreHéhebleher BHIl H5dé GtRfddh e dn@ds autlpagcgrssd,t o
obtain a film In the case of lamnation and processing of a film it is

pref erabl e, t thabpha@nRai | £0d afHe PLIKS WNW) HandDingopdopledd idwtswch agser
conposed of the polyethylene conposition of the present invention is
pl aced on oagt$-deockimiPiirspeesyof siipputierppspertyeand the like.

Regarding the processing of a film, the polyethylene
composition of the present invention may be singly subjected
to processing alone to give a f£ilm, or the polyethylene
composition of the present inventioh-may be laminated with
other thermoplastic resin composition and processed to obtain
a £film. In the case of lamination and processing of a £ilm,
it i1s preferable .that lamination and prbcessing is so
conducted that a layer composed.of_the polyethylene
composition of the present invention 1s placed on one side
or both sides of the outermost layer.

As the lamination and processing method, thére 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 present invention and
other resin are co-extruded, and a co-extruded £ilm having

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

which can be used in the co-extrusion tubular process are



As the |l am nation and processing nethod, there are |isted, for exanple, a
co-extrusion tubul ar process, dry |am nation process, sandw ch | am nation
process and the |ike. The co-extrusion tubular process is a nethod in which
the pol yethyl ene conposition of the prgsent invention and other resin are
co-extruded, and a co-extruded filmhaving two or nore | ayers can be
obt ai ned. Exanples of other resin which can be used in the co-extrusion
tubul ar process are 24 pol yethyl ene, pol ypropyl ene, ethyl ene-vinyl acetate
copol yner, polyanhgdenaol yweslyeprapglehe,| idthy Jdree dvinamacattiadre process or
sandwi ch am nation process is a nethod in which the pol yethyl ene

conposi ti orcopoliymernr gedntamident polyes temeass ethal bhkear co-extruded to
obtain-a film and the obtained filmis lamnated with other filmor sheet

to obtain a | am natkd Arymieimilet Nerh eprobests. orAsaidweichi Lamdnathicat
whi ch can be used in the dry |lam nation process or sandw ch | am nation

process, therécess 1554 efbtHod irexaTdie thsd polsieathylem® cahpestoednf oEm or
sheet conposed of pol ypropyl ene, polyester, polyam de and the |iKke,

al um num fehé, peeskbarhanCentaRal ifsrétetbal, atomRodr @did:rtredeet toand
the like thereof. As described above according to the present invention,

there can hebpaoHi defh B, Al € obtaDhed FIIRORP|NdRInatedLth dtifer

content of a volatile conponent is small and the anobunt of a cold

Xyl ene- sol up] EmP@F tddle £ @Slobttati®l ILanMfat@®d Film or laminated sheet.
As other £1lm or sheet which can be used in the dry lamination
process or sandwich lamination process, there are listed, for
example, stretched or non-stretched f£ilm or sheet composed
ofpolypropylene,polyester,polyamideandthelike,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 ethylene- & -olefin copolymer in which
the content of a volatile component is small and the amount
of a cold xylene-soluble portion (CXS) is small. Due to a
small amount of a cold xylene-soluble portion (CXS), there
can be provided a good film having particularly excellent
anti-blocking property and the like.

Further, the present invention can provide a
polyethylene composition which produces little fuming in
processing a £film, gives a film having excellent appearances

such as gloss, transparency and the like, excellent handling

properties such as slipping property and the like and high



smal | amount of a cold xyl ene-soluble portion (CXS), there can be provided
a good filmhaving particularly excellent anti-blocking property and the

| i ke. Further, the present invention can provide a polyethylene _
conposition which produces little fum in processing a film gives a
filmhaving excell ent appearances such as gloss, transparency and the

| i ke, excellent handling properties such as slipping property and the.like
and high 25 strength, and reveal s excell ent bal ance thereof. Moreover, a
fil m obt ai netrienghh heand poéyead soexaadnipost t bahaoket haressEnt i nvention
can be optimally used as a wapping material for food, fiber, nedicines,
fertilizer, generHdorneradmnda sEilmndbsaiinedd pfoomctheacdpidlyrekeonr as

an agricultural coating agent and constructive coating agent, wutilizing

t he excel | escomposisrioresof hete op re EXAVPLAvehtd dmidawi g epaiphdiy used
illustrated the present invention in detail below, but do not Iimt the

scope of thas pweappingmanerdal PoeFuai, dibefr spedicinessatpresliieer,
nmeasuring nelt flowrate (MFR) , nelt flowrate ratio (MFRR) , swell ratio

(SR) and dgesetwl feawh@midise] Imasstinglmpoddote ati® thdRike @&l asf | ow
rate ratio (MFRR) , swell ratio (SR) and density were prepared according
to the fol | aniagriehbedsral coating agent and constructive coating agent,

utilizing the excellent properties thereof.

EXAMPLE
The following examples illustfated the present
invention in detail below, but do not limit the scope of the

present invention.

Preparation of specimen (samples for measuring melt
flow:ate(MFR),meltflowrateratio(MFRR),swellratio(SR)
and density)

Specimens for measuringmelt flow rate (MFR), melt flow-
rate ratio (MFRR), swell ratio (SR) and density were prepared
according to the following methods.

Component (A) and qomponent (B): Specimens were
prepared by melt-extruding the components previously heating
at 170 to 250T 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



. Conponent (A) and conponent (B): Specinmens were prepared by nelt-extruding
the conponents previously heating at 170 to 250t using. an extruder.
Conposi tion: The conponent (A), conponent (B), anti-blocking agent (C) and
slipping agent (D) were conpounded, ayl the conpound was melt-extruded
previously at 26 170 to 2500C using an extruder, to give a specinmen.

Eval uati ons were conducted according to the followi ng nethods. (1)

Eval uation of fumng AT die was installed to a 4) 30 nmm extruder

manuf act ur ed 1y #i 250K UdSing aafl ehervdeicr atargivé aasheldatear. was
controll ed at 2901. Each resin was extruded fromthis extruder at a screw
rotation of 100 rpm fune generated per 1 mnute was collected, and the
fum ng anount was nmeasured by using a digital dust neter, MODEL3411

manuf actured by NEMadudébhonaxveioe cdridhictiéd aoperaihgontoahe £pdabeddg ve
times and the measured val ues were averaged to give a fumng anount, and
represent edm@thddz unit (1 CVP=001 ng/nB, in terns of 45 0.3 u mstearic
acid particle). Wien this value is smaller, the fumng anmount is snaller.

(2) Gircul arf 1de@asl woeibdbhCco€ntEuntitgret hod for cal culating the circular
degree coefficient will be described below Particles were observed by an
optical mcroscopeaalr die was installed to a ¢ 30 mm extruder
manufactured by Union K.K., and the temperature of each heater
was controlled at 290C. 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 ﬁas repeated five
times and the measured values were averaged to .give a funing |
amount, and represented by CMP unit (1 CMP=0.01 mg/m3 . in terms
of ¢ 0.3 4 m stearic'acid particle). When this wvalue 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 800, and an image containing 20 or more
particles was photographed, and the image was treated by an
image analyzer (Image Analyzer V10, manufactured by Tdyobo

Co., Ltd.), and the circular degree coefficiant S was

calculated according to the following formula.



a magni fication of 800, and an i nage containing 20 or nore particles was
phot ographed, and the imge was treated by an inmage anal yzer (I nage

Anal yzer V10, manufactured by Toyobo Co., Ltd.), and the circul ar degree .
coefficient S was cal cul ated accordi ? to the followng forrmula. 27 S=4
TC X AlL2 (A area of image, L: circunference length) (3) Melt flowrate
(MFR) The nelt flow rate was neasured at a load of 2.16 kg and a
tenperature of 190 according to a nethod prescribed in JIS K 6760. (4)
Melt flow rate ratio (MFRBR4MRXWag,2measured under a load of 2.16 kg and at
a tenperature of 1901 according to JIS K 6760, and the MFR val ue was

di vided by MFR neagp:edr@ilesf aihagd, ol :2birditndifedée dehghrer at ure of
190t, to give a nelt flowrate ratio (MFRR) . (5) Swell ratio (SR) The

dianeter D of3p mbnangiex rtgked (mrrgasuring nelt flow rate under a |oad
of 2.16 kg using a nelt flowrate neasuring apparatus according to JIS K

whorein Do 15 & Ol B of T oot Ly o™
1909C. (6) &RASL!¥emfbrhlt s JBATYE arTHHAY £ a]%%ﬁ%escribed

in JIS K 6760. '

(4) Melt flow rate ratio (MFRR)

MFR was measured under a lcocad of 2.16 kg and at a
temperature of 190C according to JISK 6760, and the MFR value
was divided by MFR measured under a load of 21.6 kg and at
a temperature of 190C, togivea melt flowrate 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/Dg was calculated to give swell ratio (SR), wherein
Dy is & diameter of an _orifice. The measuring temper.ature.
was 190C.

(6) Density (d4)
It was measured according to JIS K 6760.
(7) Cold xylene-soluble portion (CXS)

It was measured according to §175.1520 of Code of

fédei‘al regulations, Food and Drugs Administration, U.S.

(8) Melt tension (MT)

It was measured using a melt tension tester



(7) Cold xylene-soluble portion (CXS) It was neasured according to 175.1520
of Code of federal regulations, Food and Drugs Admnistration, U S (8)
Melt tension (M) It was neasured using a nelt tension tester 28

manuf actured by Toyobo Co., Ltd. via apgorifice having an internal
dianeter of 2.1 mmand L/D of 4 under the condition of a descending speed
of a piston of 5.5 mmmn. The neasuring tenperature was 190t . (9) Haze
(hazing degree) It was neasured according to ASTM D1003. Wen this val ue
is smal |l er, mamnEpatumed by Moywokaceblenttd.10)id Sin (orafisper dravirepl ang)
A processed filmwas conditioned at a tenperature of 2320 and a relative
hum dity of i3058fhal Qiametes of Rolepm amérl,/Boaf teneldr arisarictdreii t i givt
at 0.4 to 1.2 was neasured by a LSI tester nanufactured by Toyo Sei ki

sei saku- sho,ofladlescendinigespesdidfed pid ten was5 uSetn Asin. NnEPsemeadring
transparent feeling. When this value is smaller, transparent feeling is
mor e excel | &dmpddduCeowad t19@€ neasured according to JIS Z 8741. Wen

this value is larger, gloss is nore excellent. (12) Shearing bl ocking
Processed fi l(198) itaze cohdzinenetgiead) t enperat ure of
It was measured according to ASTM D1003. When this
value 1s smaller, transparency is more excellent.
(10) LSI (transparent fgeling)
A processed film was conditioned at a temperature of
231 2C and a relative humidity of 50+ 5% for 24 hours or more,
then, scattered transmitted light at £0.4° to 1.2° was
measured by a LSI tester manufactured by Toyo Seiki
seisaku-sho,Ltd., and the resulted value was used as a measure
for transparent feeling. When this wvalue is smaller,
tranéparent feeling i1s more excellent.
{11) Gloss
It was measured according to JIS Z 8741. When this
value is larger, gloss is more excellent.
(12) shearing blocking
Processed films were conditioned at a temperature of
23+ 2T and a relative humidity of 50t 5% for 24 hours or more,
then, two of the processed films were laminated, and allowéd
to adhere closely under a load of 400 g/cm? in an oven
controlled at 40C, then, the maximum stress was measured

necessary for pealing 50 cm®? of the film adhered surface in




2321 and a relative humdity of 505%for 24 hours or nore, then, two of
the processed filns were | anminated, and allowed to adhere closely under a
| oad of 400 g/cnR in an oven controlled at 400C, then, the maxi num stress
was neasured necessary for pealing 5Ggn? of the f|In1adhered surface in
29 shearing fashi on under the condltlon of a tensile speed of 200 nm m n.
by a tensile tester of constant cross head speed type, and the neasured
val ue was used as a scale for anti-blocking property. Wien this value is
smal | er, theheantiing|fadhihon pundert yhies comd. tehere| d£n4 . téA311Byspeied of
friction coefficient A sanmple filmof 250 mm (Il ength) X 100 mm (w dt h) was
attached t 0280siingmiimg plyabetandidestapiterf bifncohst@d tmerokise hetad) seéd@ mm
(w dth) was attached to the |ower. surface of a thread having a wei ght of
200 g, resptypeeland ushegnaashtried valwoeldscuesld @RaAIrddwylapparat us
manuf actured by Tester Sangyo Co. , Ltd. The thread was placed on the

slipping phatd-bvaediatisqspropegitty .of WReH ahbs wabiedikhemadLedethe
slipping plate was noved 70 mm under the condition of a slipping speed of

700 nm m n. aand -Bledking i properesy s mobasekedirlemrani c friction
coefficient Lc k = Fk/P Fk: Dynamc friction force, P: weight of thread +

wei ght of sa¢b3leDgilan(iy SHEStibhscedlff@drestal ler, the slipping property
i's _
A sample film of 250 mm {(length) X 100 mm (width) was
-attached to a slipping plate and a sample film 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 slipping
plate, and a sash weight of 300 g was placed thereon. The
slipping plate was moved 70 mm under the condition of a
slipping speed of 700 mm/min. and the friction force was
measured.
Dynamic friction coefficient i k ='Fk/P
Fk: Dynamic friction force, P: weight of thread +
weight of sash weight (g)
When this value is smaller, the slipping property is
more excellent.
(14) Ratio of fusion calorie at 110C or lowerlto the total
fusion calorie measured by differential scanning type

calorimeter {(DSC) (HL1l1l0)

The ratio (HL110) of a fusion calorie at 110T or lower




nore excellent. (14) Ratio of fusion calorie at 1101 or lower to the total
fusion calorie neasured by differential scanning type calorineter (DSC)
(HL110) The ratio (HL110) of a fusion calorie at 110° or lower 30 to the
total fusion calorie neasured by a difgfgrential scanning type calorineter
(DSC) is obtained as follows: A differential scanning type calorineter,
type DSC-7 apparatus manufactured by Perkin El mer Co., Ltd. was used,
about 5 ng of a sanple was filled in an al um num pan, heated up to 15090
at a rate otolthe Awtal fuepionmtcaloirifeomemsunedeby ahddffeamaitetaHown to
40t at a rate of 5t/mn., kept at 40t for 5 mnutes, then, heated up to
1509C at a seaandhgbttypd rcalopimeitdind DBCUsionobtataedarms & ghlows whar e
the fusion curve returns to the base line of higher tenperature side and a

poi nt at 4Qif@erint ifalskseantinge typeccaboptaieecdy tgpet DACgNtapparatusnd
the fusion calorie was calculated fromthe total area of parts surrounded

by this straaglfadtieeddy Perfkin @lmet Eo . , tiedl oyak ased,waboditvbdmd at
1109 into two portions, and the ratio of the area of a portion of not or

lover to thgs &QidhpPé Aadvasy 10Edd B 435 a2 uniSiWN gl Otightedd i o 150COr
| ower (HL110). (15) Conmposition distribution variation coefficient Cx The

conposi ti onagi gt £hiut benmef@%&a CRpt G50 £MAS IBRSHIeLs DytiehNg @
nul ti-functional LC manufactured by
cooled down to 40C at a rate of 5C/min., kept at 40T for
5 minutes, then, heated up to 150TC at a rate of 5C /min. ,
providing a fusion curve, and a point where the fusion curve
returns to the base 1iné of higher temperature side and a point
at 40C of the fusion curve were connected by a straight line,
and the fusion calorie was calculated from the total area of
parts surrounded by this straight l1ine and the fusion curve,
the total area was divided at 110C into two portions, and |
the ratio of thé area of»a portion of 110T or lower to the
total area was defined as a .fusion calorie ratio of 110T or
lower (HL110).
(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- & -olefin copolymer used in the
present invention was dissolved into an ortho-
dichlorobenzene (ODCB) solvent heated at a temperature of
145C (concentration: 0.2 .g/20 ml), charged into a column

filled with sea sand in a column oven, the temperature of the




Tosoh Corp. An ethylene- a -olefin copolyner used in the present invention
was di ssolved into an ortho- dichlorobenzene (ODCB) sol vent heated at a
tenperature of 14500 (concentration: 0.2 g/20 m), charged into a colum
filled wth sea sand in a colum oven,gthe tenperature of the 31 oven was
decreased to 1251 at a rate of 40 C/ 60 mnutes, and decreased from 125t to
-159C over a period of 14 hours. Subsequently, the solution was heated at
arate of 10 CJ60 mnutes up to 125 C, and the relative concentration of a

copol yner féosRrdwastddutkageidnts P25tk ard dywrnes a9 Tegneaintltesgohnaer e
measured by FT-1R connected to the colum. Data at 7 points at the

constant i ndeeyaks@d ifiorh 012587 et el E€dovethar RiSt bacogONAeMIEd On and
the short chain branching degree per 1000 carbon atonms (SCB) in the main

chain of a seBBRHERt Iy OVele Ob1at 16AC Walst HEN T4 A £t SELrikeeoeadtT ¢do
while heating up to the final tenperature. Werein, the relation of each

elution terperatidise kP ePST N0aflgOERR rledldtoWRd dbgcbAt P dib)of a

irrespective of the Kind of a conononer. Elution was not conducted at a

t enper at ur ec¥peLgmeTCBLGRIS BEtSalAny YRLBCpe PEBa—and brarenXng @bhLBe
tenperature (t) + 70.68 Fornula (6) The conposition distribution curve was

obt ai ned fregnetrBef wesdl hedsiebal by F1CONE L¥nmld €84 adtheadshivg . degaes.
and fromthis curve, the average short chain branchi ng degree per

at 7 points at the constant inte'rval_ during 10C 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
relation of each elution temperature and branching degree
followed the formula (6) irrespective of the kind of a
comonomer. Elution was not conducted at a temperature where
SCB manifests minus wvalue.

SCB = —0.7322Xelution teﬁperature (T) + 70.68

Formula (6)

The composition distribufion 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 (0 ) 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) = )



1000 carbon atons and the standard deviation (o) of the conposition

di stribution were obtained, and the conposition distribution variation
coefficient Cx which represents the breadth of distribution was obtained.
. Average short chain branching degree @$CBave) = E 32 N(i)-Wi) Fornula
(7) N(i): Short chain branching degree of i-th data sanpling point Wi):
Rel ative concentration of i-th data sanpling point Nanely, E Wi) =1

St andard deviation (U of conposition distribution CE(N(i)-SCBave)2Wi)}5

Fornul a (8) X{b) -Dv¢i)inpact It was obtained accordi ngFgrpldV 07 §709.
(17) Blocking Processed filnms were conditioned at a tenperature o 232t

and a relative humN{1y:06hod5%dmdiR4bhanEhing @dgree t HENL- WO gaftd he
processed filnms were |am nated, and allowed to adhere closely under a | oad

of 800 g/ cntsamphingveeindontrolled at 40t , then, a bl ocking neasuring
apparatus of Mackenzie's node single fiber tensile tester-renodel ed type

manuf actured by Shiwgdyu felldtives d6efedtdatlon BESL Ofh 18at8Msdmpa GG
were fixed to upper and | ower clanps respectively and a driving ndtor Wwas

al lowed to ryph¥e to novenjherql,apw(iynderithe conditions of a pealing
| oad speed of 20 g/mn. and

Standard deviation (0 ) of composition distribution
= {Z(N(i)—SCBave)?* W(i)}°S Formula (8)
(16) Dirt impact
It was obtained accoi‘ding to ASTM D 1709.
(17) Blocking | |
Processed films were conditioned at a temperature of
23+2C and a relative humidity of 50%5% for 24 hours or more,
then, two of the processed films were laminated, and allowed
to adhere closely under a load of 800 g/cm2 in an oven
controlled at 40T, then, a blocking measuring apparatus of
Mackgnzie' s mode single fiber tensile tester-remodeled type
manufactured by Shimadzu Corp. was used and specimens of 10
cm X 22 cm were fixed to upper and lower clamps respectively
and a driving motor was allowed to revolve to move the clamps
under the conditions of a pealing load speed of 20 g/min. and
a pealing area of 50 cm? and the load when the two films were
pealed completely was recorded. This load was represented
in terms of g/50 cm? and used as a scale for blocking. When
this value is smaller, the anti-blocl;ing property is more

excellent.




a pealing area of 50 cn2 and the | oad when the two filnms were pealed
conpletely was recorded. This |load was represented in terns of g/50 cn®
and used as a scale for blocking. When this value is smaller, the
anti-blocking property is nore excellega. 33 Exanple 1 (1) Synthesis of
solid catal yst conmponent (lI) A SUS reaction vessel having a content vol une
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 m xture was controlled to 5t. Then, to this was
added dropwi se 50 L of butyl magnesiumchloride (2.1 nol/L dibutyl ether
sol vent) ovExampheuds while maintaining at St. After conpletion of the
addition, the m xture was further stirred for 1 hour at 20t, then,
filtrated, apt)wsgheéHewsiilsh of) sobidt ohtaldgstthrammpdhenrs, (Then, to this was
added 63 L of toluene, 14.4 kg of phenyl trichlorosilane and 9.5 kg of

dii sobutyl phthal at® sesd-ébeyivnr eeseadt haviitig 2 et Wdhime Thenzod he
m xture was filtrated, and washed with 90 L of toluene three tines, then,

to this was IaddpdiFPed i th ol Wi rendrd U géd el i tee§en, tehdRt ,833. 0
kg of Tid4 was charged, and they were reacted for 2 hours at 105 C.

Then, the nikxtof eheRanegp@nteceg it otaerad tivkyslade afd BaAShady P&

times with 90 L of toluene at 90t and washed twce with 90 L of hexane at

roomtenper afetfabutoxytitanium were charged, and the mixture was

| controlled to 5. 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 5C. After completion of
the addition, the mixture was further stirred for 1 houf at
20T, 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 trichlorosilane and 9.5 kg of diisobutyl phthalate
and they were reacted for 2 hours at 105C. Then, the mixture
was filtrated, and washed with 90 L of toluene three times,
then, to this was added 63 L of toluene, and the mixture was
heated to 70, 13.0 kg of TiCl, was charged, and they were
reacted for 2 hours at i05°C . Then, the mixture was separated
into solid and 1liquid, and washed six times with 90 L of toluene
at 90T and washed twice with 90 L of hexane at room temperature,
and dried to obtain 15.2 kg of a solid catalyst component (I)
having excellent powdery nature and condition. The resulted
s0lid catalyst component (I) contained 1.17 wt% of Ti.

(2) Previous polymerization of solid catalyst'component




and dried to obtain 15.2 kg of a solid catal yst conponent (1) having

excel |l ent powdery nature and condition. The resulted solid catalyst
conmponent (1) contained 1.17 wt%of Ti. (2) Previous polynerization of
solid catal yst conponent 34 An aut oclﬁae having a content volume of 210 L
equi pped with a stirrer was purged with nitrogen, then, 1.515 kg of the
solid catal yst conponent (1) obtained in the above- described procedure,
98.4 L of butane and 3.2337 nol of triethylalum numwere charged. Then,

t he tenperature wasAnssitatldve, hdwiinggeicomtsradded. umd idf 2he L 'qiipped
pressure reached 0.928 Mia, and further, 28 kg of ethylene was added at a
rate of 2.44with aostdreretrakast ppagahenithrn{peogéng toéfersoll 5IrhtledysE
conponent). After conpletion of the reaction, butane was flashed to obtain
28.55 kg of ther suladslqatqiquemmpdnean:alms)t oHtyifedyimr ithel igbodd-hyl ene
and butene-1 were random copol ynmerized by using a continuous fluidized bed

gas phase pal¢gseribetd proc@up@Endsuli Li sfn@utenabane- deaaBi7bambl of
previously polynerized catalyst. The pol ynerization vessel was heated to

90t , then, HPL&tholadupdniet Weroecpargea.pr eheays/thelrtefperadaker adised
pressure was added as a di spersing agent, then, a mxed gas in which the

mol ar ratio st ehByhof®/ bHyaragel Wal 0f8de #28neQ! t3ld %E&lﬁ réSishdenas
circul ated under a pressure OPZ Mpa at a flow rate of O. s. Wen the
nmol ar reached 0.928 Mpa, and further, 28 kg of ethylene was added
at a rate of 2.44 g/g solid catalyst component *hr (per 1 g
of solid catalyst component). After completion of the
reaction, butane was flashed to obtain 28.55 kg of a previously
polymerized catalyst.
{3) Polymerization
Ethylene and butene-1 were random-copolymerized by
using a continuous fluidized bed gas phase polymerization
equipment utilizing the aboire-described previously
polymerized catalyst. The polymerization vessel was heated
to 90T, then, 80 kg ef a polyethylene 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 controlled to 63/27/10 was circulated under
a pressure of 2 Mpa at a flow rate 0o£ 0.34 m/s. When the molar
ratio of ethylene/butene-1l/hydrogen was out of the set value,
the molar ratio was regulated by further adding the components.

Then, triethylaluminum and the above-mentioned previously

polymerized catalyst were charged into the vessel at flow




rati o of ethyl ene /butene-1/ hydrogen was out of the set value, the nolar
rati o was regul ated by further adding the conponents. Then,

triethylalum numand the above-nentioned previously polynerized catal yst
were charged into the vessel at flow 3 rates of 46.7 mmol/hr and 0.73

g/ hr respectively, and fluidized bed gas phase copol ynerization of

et hyl ene/ but ene-1 was conducted 24 hours continuously. The particle nature
and condition of the resulted polyner was excellent, and adhesion to the
pol yneri zattathewaldf weis. 7 sumedéhy anserlet3 ghbramesmeqiriotkiced andt he

pol ymer per catalyst (polynerization activity) was 28100 g polyner/g

solid catalf3uidimeshamed Fhas phpsiecaiopolbymerisgatdiont lf resulted

et hyl ene- but ene-1 copol ynmer are shown in Table 2. Subsequently, to the
resul ted etéyhgienstbtaneeie -iopas \wenduatedd2édhddns @pmtbhuonksdyum The
stearate, 1000 ppm of n-octadecyl-3-(4'-hydroxy-3,5"-di-t-butyl phenyl)
propi onat e patticleppmviréeandkicondidkibn tef bthel reawlltell Hdlphenyivas

di phosphonite, then, the m xture was processed by a 20 nm O extruder

manuf act ur egixbgllambe amflaahesfon tHd dchengoagmerhuatri gar ocessi wgsnachi ne
having a die size of 25 nmm O and a lip size of 2.0 mm at a processing

t enper at ur eseart@dyt @l¥vedan EXér anvantaproduced lof #eé hpolpmeraplelrow

ratio of 1.8, to forma filmhaving a thickness of 20 u in, and the

bl ocki ng vataealljeteofpébymbenraitiodeti?ity) was 28100 g polymer/g
solid catalyst component. The physical properties of the
resulted ethylene-butene-1 copolymer are shown in Table 2.

Subseguently, to the resulted ethylene-bﬁtene-l

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(2.4-4di-t-
butylphenyl)4.4'biphenyl diphosphonite, then, the mixture
was procéssed by a 20 mm ¢ extruder manufactured by Tanabe
Plastic Co., Ltd. and an tubular processing machine having
a die size of 25 mm ¢ .and allp sizeof 2.0 mm, at a processing
temperature of 180 to 190?3,van extrusion amount of 1.2 kg/hr
and a blow ratio of 1.8, to form a £film having a thickness
of 20 4 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 1in Example 1 except that experimental



Exanples 2 to 7 Ethylene - butane -1 copolynmers were produced in the sane
manner as in Exanple 1 except that experinental 36 conditions are changed
as shown in Table 1. The physical properties and film bl ocking val ues of
Exanpl es are shown in Table 2. Conparagi ve Exanples 1 to 5 _

Et hyl ene- but ane-1 copol yners obt ai ned by gas phase polynerization and used
for conparative exanples are shown below Conparative Exanple 1:

SUM KATHENE- L CA1010 manufactured by Sum tono Chem cal Co., Ltd.

Conpar ative éxadpiteods A KAedEdl asSEHAmBIHT @ablleed DY TRIET §199Bical
Chem cal Co., Ltd. Conparative Exanple 3: SUM KATHENE-L FS140A

manuf act ur edpbypSutiileean@henilmabl 6ekinlg dalﬁ@@éﬁsatk&ﬁip@é%ﬁah:% 8hown in
SUM KATHENE- L FS150C manufactured by Sum tono Chem cal ~Co.

Conmpar ati ve Fxpipl @.5: SUM KATHENE- L FS240A manuf act ur ed by Sunltonn
Chem cal Co., Ltd. The physical properties and film bl ocki ng val ues of
Conparative Exanples 1-5 are shown in Table 2. Wen Exanples 1 and 2 are
conpared with Conparative Exanples 1 and 2 having the same MFR and the

same densitycomphrhtiveUkdmppies Ne @owNt of a cold xyl ene-sol uble portion

Ethylene-butene~1 copolymers obtained by gas phase
polymerization and used for comparative examples are shown
below.

Comparative Example 1: SUMIKATHENE-L CA1010
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 Sumifomo Chemical Co., Ltd.

Comparative Example 4: SUMIKATHENE-L FS150C
manufactured by Sumitomo Chemical Co., Ltd.

Comparative Example_S: SUMIKATHENE-L FS240A
manufactured by Sumitomo Chemical Co., Ltd.

The physical properties and f£ilm blocking values of
Comparative Examples 1-5 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




(CXS) is smaller, the conmposition distribution variation coefficient (Cx)
Is smaller, and the bl ocking value is also 37 snaller, in Exanples 1 and
2. Nanely, it is known that the anti-blocking property of an

ethyl ene-buterre-1 copolymer when nmadg<nto a filmis nore excellent in
the exanpl es. Wen Exanple 4 is conpared with Conparative Exanple 3,
Exanpl e 5 is conpared with Conparative Exanple 4, and Exanple 7 is
conpared with Conparative Exanple 5, each having the sane MFR and the sane
density, it $Baidesnd tmaExamplemuntandf2 a daEmkky) ebe- 58l khbenpbhaitothe
(CXS) is smaller, the conposition distribution variation coefficient (Cx)
is smaller,ankd-blediiogkiprpopetrty b€ ainsetinplére -butenks 1 OGPl efer
Nanely, it is known that the anti-blocking property of an

et hyl ene- butwhenimedeoliyriy ahEhlmadls motre ®xdeéllent WA emxcRtdmpiesD t he
exanpl es. From conparison of the ratio of fusion calorie at 1109C or | ower

(HL110) to the totaWNhénsExampdleord dsreamparedywitdhl Conpaidadive awanglsype
calorinmeter (DSC) and the cal cul ated value according the forrmula (3'") , it

i s known thal, Examplles 51 itsh Jomparé&anpartal iCtinpacapliee Exampleal ) Sdwat he
formula (3), while, fromconparison of the cold xylene- soluble portion

(CXS) and t lExamptel Atledcosparer vttt Ogmphaea tivfdRikanphe 5,1 bakh HOPYH
that Exanples 1 to 7 satisfy the fornula (1) and Conparative Exanpl es i to
5 do not satilésandMFRoand thélgame density, it is found that the amount
of a cold xylene-soluble portion (CXS) is smailer. the
composition distribution variation coefficient (Cx) is
‘smaller, and the blocking wvalue is aiso smaller, in the
examples. Namely, it is'known that the anti-blocking
property of an ethylene-butene-1 copolymer when.made into a
film is more.excellent in the examples.
From comparison of the ratio of fusion calorie at 110T
or lower (HL110) 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 dé not satisfy

the formula (1).

Example 7(2), Comparative Example 6




Exampl e 7(2), Conparative Exanple 6 38 Evaluation of volatile conponent
(fum ng) anount The volatile conmponent (fum ng) anmount in the

et hyl ene- but ane-1 copol ynmer obtai.ned by the gas phase polynerization

met hod in Exanple 7 was conpared w thgghe volatile conponent (fum ng)
anount in an ethyl ene-butene- 1 copol yner obtained by a high pressure ion
pol yneri zati on nethod (SUM KATHENE-L CL2060 manufactured by Sum tonp
Chem cal Co., Ltd.). In the present sanple, 0.05 parts by weight of

hydr ot al ci t e whi chEyedsatstoreef | yobatdhe £ompenent (EumisgIntanIumt ng)
was added as a neutralizing agent, and evaluation was conducted. The.
physi cal properti eShenvoXanriie eompoaendn (faming) sawovRdwin kbl e 3
The et hyl ene-but ane-1 copol yner obtai ned by the gas phase pol ynerization
met hod i n Es&hyllens dhwbane stacbpolymeamtoh batnadehy (therigag phaseg
processi ng and nore excellent handling property in processing as conpared
with the epbilysesimdtaben Inebthokly der Examnp bed? byasheompgret essthetheon
pol ynmeri zati on method in Conparative Exanple 6. From conparison of the
rati o of fusbdatddleorcanpdnditO(fumdmd oveemoyik 110) ano ettty enatbttenen
calorie neasured by differential scanning type calorineter (DSC) and the
cal cul at ed ¥Yatopodyummicttdimedobyuaahidh) pressure dowpdalper Exatpba

7(2) satisfies the formula (3) and Conparative Exanple 6 does not satisfy

t he fornul ame3hod\NABIIMIKATHENE-L CL2060 manufactured_by Sumitomo
Chemical Co., Ltd.). In the present sample, 0.05 parts by
weight of hydrotalcite which 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 Comparativé Example 6.

From comparison of the ratio of fusion calorie at 110TC
or lower (HL110) to the total fusion calorie meaéured by
differential scanning type calorimeter (DSC) and the
calculated value according the formula (3'), 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 £ilm,



conposition in Exanple 7 (2) manifests, when nade into a film 39
excel l ent toughness, rigidity and anti-bl ocking property, and the
conposition in Conparative Exanple 6 manifests, when nade into a film
deficient toughness, rigidity and anti ggbl ocking property. Table 1 Poly-

Ethyl But Hydro Total Gas Triethyl Previou Ployneriz- i- -ene -ene -gen gas
Flow -aluns -sly ation Mca -1 press Rate -nium pol yner activity Tenpera
-ure feed -ized -ture cats -lyst feed g polyner Cnolt nolt nolt MPa m's

mol / hr ol $¥¢eldens| itpughnesyst rigddddnemn&Exanplie bAd kI gbRedtF4
46.7 0.73 28100 1 Exanple 89 60 30 10 2 0.34 61.5 1.2 18400 2 Exanple 87
60 29 11 2 (And tie SoNEBIsLE500 18 Compatet20e6BxaRpl €26 (nari #6s8s). when

26400 4

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

blocking property.

Table 1
Poly- Ethyl But Hydro | Total Gas Triethyl Previou Ploymeriz-
mari- ~ena -ane -gen gas Plow ~alumi -3ly ation
zation ) -1 press Rate -nium polymer activity
Tempera -ure feead ) ~ized
~ture cata
=lyst
feed
g polymer
T mol® mols moly MPa m/s mmol/hr mmol/hr /g solid
catalyst
| componant
Exaﬂ?le 90 63 27 10 2 0.34 46.7 0.73 28100
Exa;nple 89 60 30 . 10 2 0.34 61.5 1.2 18400
Exa;nple 87 60 29 11 2 0.34 73.5 0.83 26500
Exa:.xple . 90 63 28 9 2 0.34 46.3 0.76 26400
Exa;nple 85 62 26 12 2 0.34 50.4 0.88 21400
Exag:ple 87 60 29 11 2 0.34 58.4 0.99 21900
Exa$ple 85 55 32 13 2 0.40 60.8 1.17 16900




Exanple 85 62 26 12 2 0.34 50.4 0.88 21400 6 Exanple 87 60 29 11 2 0. 34
58.4 0.99 21900 6 Exanple 85 55 32 13 2 0.40 60.8 1.17 16900 7 40 Table
2 Sampl e MFR MFRR Den- Ratio of Cold xyl ene- Conmpo- For- For- Block- g/10
sity fusion soluble sition nula nmula iggg mnutes (d) calorie portion
distribu- (11) (3') value g/cm at 1101 (CXS: tion varia- *1 *2 209 or

| ower actually tion g/50cn2 (HL110) nmeasured) coefficient wt* Cx Exanple 1
1.0 21.3 0.921 51.5 4.3 0.78 4.7 55.3 20 Exanple 2 1.0 21:5 0.921 51.0 4.5
0.80 4.7 55.3 20 Exanple 3 1.0 21.8 0.922 48.2 4.0 0.79 4.1 53.2 19
Exanple 4 0.90 21.6 0.919 52.7 5.0 0.77 5.8 59.0 32 Exanple 5 0.87 22.0
0.923 48.2 Eabl@ &D 3.2 51.0 15 Exanple 6 1.0 21.7 0.922 50. 2 4.0 0 79 4.1

53 2 19 Eln 2 21 .. N {\‘IC 0 7 o 70 0 n |l aY G /I—l 3R I
) 29 S Ei 1% Mf‘éé\ E‘“’ é éfb % Cn‘.féj{cﬁ sne- & \?6:- M“%or- ﬂ'lock-
1.0 .70 /19 7 0. it 3 iog n mala | mula | ing
minutes (4) calorise portion distribu- {1*') {3') | value
gfem® | at 110T | (CXS: tion varia- | *1 #2 20 u
or lower | actually tion g/50cm>
(HL110) measurad) coafficlient
wtk Cx

Example 1 1.0 23.31 0.921 51.5 4.3 0.78 4.7 55.3 20
Examples 2 1.0 21.5| 6.921 51.0 4.5 0.80 4.7 55.3 20
Example 3 1.0 21.8 | 0.922 48.2 4.0 0.79 4.1 53.2 19
Exampla 4 0.90 21.6 | 0.919 52.7 5,0 0.77 5.8 59.0 32
Example 5 0.87 22.0}] 0.923 48.2 3.1 0.80 3.2 51.0 15
Example 6 1.0 21.7) 0.922 50.2 4.0 0.79 4.1 531.2 19
Exampla 7 2.2 21.6 | 0.919 56.1 8.7 0.78 8.9 59.0 47
Com-~
parative 1.0 22.7| €.921 48.6 5.7 0.88 4.7 55.3 24
axampls 1
Com~
parative 1.0 25.0 | 0.921 46.8 8.7 1.04 4.7 55.3 67
axampls 2
Con-
parative 0.95 25.0 | 0.919 50.5 16.3 0.96 5.9 59.0 63
| example 3
Con- .
parativs 08.71 25.1)] 0.923 41.9 7.2 0.98 3.1 51.0 38
exampie 4
Com~-
parative 2.0 26.0| ¢.919 51.0 1i.0 0.96 8.5 59.0 72
example S

*1: Formula (1') = 1.5x10 %xd '?*xMFR%°+0.3

#2: Formula (3') = -68858xd?+124830xd-56505




parative 1.0 25.0 0.921 46.8 8.7 1.04 4.7 55.3 67 exanple 2 Com parative
0.95 25.0 0.919 50.5 10.3 0.96 5.9 59.0 68 exanple 3 Com parative 0.71
25.1 0.923 41.9 7.2 0.98 3.1 51.0 38 exanple 4 Com parative 2.0 26.0
0.919 51.0 11.0 0.96 8.5 59.0 72 examgple 5 *1: Formula (1') (r)

1. 5x10- 4xd- 125xMFR 5+0.3 *2: Fornula (3') - -68858xd2+124830xd-56505 41
Tabl e 3 Sanple Exanple 7(2) Conparative exanple 6 MR (g/1Orin) 2.2 2.0
MFRR 21.6 26.6 Density g/cnB8 0.919 0.919 CXS (% 8.7 3.5 Conposition
di stributi ona®l1&3 .56 variation coefficient Cx HL110 56.1 69.7 Fornula

' . 0 389--0—Furi-ng—eval uati-on—{CRPM—600-2600
( ° ) 59 ° Sample \ ’ Example 7(2} Comparative

example 6

MFR {g/10min) 2.2 2.0

MFRR 21.6 26.6

Density g/cnm’ 0.919 0.919

CXSs (wts) 8.7 3.5

Composition distributien 0.78 0.58

varlation coefficient Cz '

HL110 56.1 69.7

Formula (3') 59.0 59.0

Fuming evaluation (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, Coﬁparative Examples 7 and 8

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




The physical properties of the ethylene-a-olefin copolyner conponents (A)
obt ai ned by the gas phase polynerization nethod used in the exanples 8 -17
and the conparative exanples 7 - 12 are shown in Table 4, and the

physical properties of the |ow densitypolyethyl ene conponents (B)

obtai ned by the high pressure radical polynerization nethod are shown in
Tabl e 5, respectively. Exanples 8 and 9, Conparative Exanples 7 and 8 The
conponent (A), conponent (B), anti-blocking agent (C) and slipping agent
(D), and fuenhthe cempeonenttFh) and conpometiikd® )i nraspectiisre Iy xerdg the

obt ai n pol yet hyl ene conpositions having conpositions shown in Table 6. The
anti - bl ocki aptdgditogiOnargesit pE) nga asgatthgit)lc adumimonpiadidedda havhagf or m
of 5to 10 wt % master batches based 42 on the component (A) and conponent
(B), respecaicitgulads degreamoefifibrkeny cfjon? 26 ndarsaweiragecpaktiiiciem
silicate having a circular degree coefficient of 0.725 and an average

particle ssigeobf5.50 1 MmaasiSesled2ndnas ashend islipingeagend) (D3, a
m xture prepared by m xing erucic am de and et hyl ene-bis- stearic am de at

a ratio of Alk2rsapremparefabygi miwdtrepreatecivaamadeec@ndld thyiengebiswhi ch
can be a fum ng conponent, and added in an anmpbunt of 0.18 parts by wei ght
based on 108tpattiz ahjidecayhd reftideft 60F120awasnised.t heatoipmnebéatdreand
the conponent (B). Then, the pol yethyl ene conpositions were processed by
was a neutralizing agent which can be a fuming component, and
added in an amount of 0.18 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 manufadfured by Placo Co., Ltd. and an
tubular processing machine having a die size of 125 mm ¢ and
adie lipsizeof 2.0mm, at a temperature of 200TC, an extrusion
amount of 25 kg/hr and a blowratioof 1.8, to form £films having
given thicknesses (described in the table).
The physical properties of the resulted films are shown
in Table 6. Table 6 shows that the amount of a volatile
component (fuming) during processing is smaller and handling
in processing is more excellent in Examples 8 and 9 using
ethylene-butene-l copolymers obtained by a gas phase
polymerization method than in Comparative Examples 7 and 8

using ethylene-butene-1 copolymers obtained by a high

pressure ion polymerization method.




a 50 mm extruder manufactured by Placo Co., Ltd. and an tubul ar processing
machi ne having a die size of 125 nmd) and a die lip size of 2.0 nm at a
tenperature of 200°C, an extrusion anount of 25 kg/hr and a blow ratio of
1.8, to formfilns having given thic@F§sses (described in the table). The
physical properties of the resulted filns are shown in Table 6. Table 6

shows that the anmobunt of a volatile conponent (fum ng) during processing

is smaller and handling in processing is nore excellent in Exanples 8 and

9 using etByxbepdesutiane- 1150pCowmparatbiai Erdmplea gasarmhabe

pol ymeri zati on nmethod than in Conparative Exanples 7 and 8 using

et hyl ene- but ene- 1 Thpotympbhedt 4RNgdcbypdnkindh(Bpr,eastliebletking agent
pol ymeri zati on nmethod. 43 Exanples 10 - 15, Conparative Exanples 9 and 10

The conpone(C)(4&hd £0HPPIRIY dd¥nt YD) -Wepekhigeddent a tambase ikl RS
agent (D) were mxed in a tunbler. mxer to obtain polyethylene

conposi ti 0Dﬁblﬂa‘ihnﬁo(l@'ﬁiqﬁ%léﬁéscéﬁgwitiilaan-%_'il?i_aﬁﬁir?g a&&nﬁes_ﬂﬁibhg shown
anti - bl ocking agent (C), that prepared by m xing a synthetic al um num

silicate havhngadled 'TWmd g¢0rxe enef bindiied16ékPngtagendt Tt RVFRIe
particle size of 3.0 u mwith a synthetic alumnumsilicate having a

circular degrepaged H¥imikifg 8 s3atHELAd AYemAAGMP 11 BLre ShEPiRG B O
Lc mso as to give an average particle size of 3.8 Lc mwas used, and as .

the slippingigeanar( Bhgred BolEHiGI¥EOIE . 707 Bnd A AvdEhGepadeiand
et hyl ene-bis-stearic amde at a

size of 3.0 4 m with a synthetic aluminum silicate having a
circular degree coefficient of 0.725 and an average particle
size of 5.0 4 m so as to give an average particle size of 3.8
it mwas used, and é.s the slipping agent (D), amixture prepared
by mixing erucic amide and ethylene-bis-stearic amide at a

ratio of B0/20 was used.

Examples 16 and 17, Comparative Examples 11 and 12

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 Table 7. The anti-blocking agent (C) and slipping agent
(D) were compounded in the form of 5 to 10 ﬁt% master batches
based on the component (A) and component (B), respectively.
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 U

mwith a synthetic aluminum silicate having a circular degree



ratio of 80/20 was used. Exanples 16 and 17, Conparative Exanples 11 and 12
The conponent (A), conponent (B), anti-blocking agent (C) and slipping
agent (D) were mixed in a tunbler mxer to obtain polyethylene

conposi tions having compositions sho in Table 7. The anti - bl ocki ng agent
(© and slipping agent (D) were conpounded in the formof 5 to 10 wt%
mast er batches based on the conponent (A) and conponent (B), respectively.
As the anti-bl ocki ng agent conponent (C), that prepared by mxing a

synt heti c atueiffiBisdnt cef €0 "A¥5ngnd &hr &vkagdepaee i ClaefdiLé et fo 0u747
and an average particle size of 3.0 Lc mwth a synthetic al um num

silicate hami 8¢ &scid Givid adcaveaatfe paaaifdle ellzelo 03725 ang wais avedge
particle size of 5.0 9 mso as to give an average particle size of 3.8 /I

m was used, andndsatheheldippiridagegent ([ D) ,a anix tdrié eppepazedd by mitoiintg
erucic am de and ethyl ene-bis-stearic amde at a ratio of 80/20 was used.

Then, the palryetiiylaned€ oapasethglens i P oteasee Anide At nan Aatest bwder
manuf actured by PlacoCo., Ltd. and an tubul ar processi ng machi ne having a

di e size of gp220Mwds aisleda |ip size of 2.0 mm at a tenperature of 200r,,
an extrusion amount of 25 kg/hr and a blowratio of 1.8, to formfilns

having given thi chhessethedsstyelhylighd Bompaklitionld ety prode SHEP BN | €S

of the resulted filns are showmn in Tables 7 to 9. The filmin Exanple 10

shows excel jeBlp i ¢ extruder manufactured by PlacoCo., Ltd. and an
tubular processing machine having a die size of 125 mm ¢ and

a 1ip size of 2.0 mm, at a temperature of 200C, an extrusion
amount of 25 kg/hr and a blow ratioof 1.8, to form £ilms having
given thicknesses (described in the table).

The physical properties of the resulted £ilms are shown
in Tables 7 to 9. The film in Example 10 shows excellent for
appearance such a§ transparency and the like, handling
properties such as anti-blocking property and the like,
strength and the 1ike, while, the £ilm in Comparative Example
9 shows insufficient for appe.arance such as transparency and
the like, handling properties such as anti-blocking property
and the like, strength and the like since the ethylene-
butene-1 copolymer obtained by a gas phase polymerization
method does not satisfy the requirement of the present
invention regarding the cold xylene-soluble portion (CXS).
Further, the film in Example 11 shows excellent for appearance
such as transparency and the like, while, the film in

Comparative Example 10 shows insufficient for appearance such




appear ance such as transparency and the |like, handling properties such as
anti-bl ocking property and the like, strength and the like, while, the
filmin Conparative Exanple 9 shows insufficient for appearance such as
transparency and the like, handling ppperties such as anti-bl ocking
property and the |ike, strength and the |ike since the ethyl ene- butane-1
- copol yner obtained by a gas phase pol ynerization nethod does not satisfy

. the requirenment of the present invention regarding the cold xylene-soluble
portion (CXss. tramsiprendneaind! ghen 1Ekadindd shevwe thylarnesitutene-1
appearance such as transparency and the like, while, the filmin

Conpar at i vecopalpirerldbtadwed byualdas PHase paparar naeisuchedhodadoes
transparency and the |ike since the ethylene-butene-1 copolynmer obtained
by a gas phast pati¥Fy zZié ORefBlibemediacof NKHe SPEeBbYt! A veittigement of
the present invention regarding the cold xylene-soluble portion (CXS). The
film in Exaaghedifgs R @ 4PIéné O502RPAY I S N(@Rs) L r aprear enfy
and the |like, handling properties such as anti-blocking property and the

like, strenghheaBspike 1d kénowsdhikeelltit ifdF appeaFRaG istio@epl es 11
and 12 show insufficient for handling properties such as anti-Dbl ocking

property, stiaRkpareneRerdnaafet hekkl K@atidicend hﬁrf)bbﬂqtii%s GAgarasi ve
Exanpl e 11 does not satisfy the requirenment of “the present invention

regardi ng tARt§OBRQRAINY pAHEPEY ty (HEAPRE A 1 | & tB3ngtnt ARaathk- PiReK ng

agent and the film
while, the f£ilms in Comparative Examples 11 and 12 show
insufficient for handling properties such as anti-blocking
property, slipping prbperty and the like since the fiim in
Comparative Example 11 does not satisfy the requirement of
the preseﬁt invention regarding the compounding amount
(compounding ratio) of the anti-blockiﬁg agent and the film
in Comparative Example 12 does not satisfy the requirement

of the present invention regarding the compounding amoﬁnt

(compounding ratio) of the slipping agent.




i n Conparative Exanple 12 does not satisfy the requirenment of the present

I nvention regarding the conpoundi ng anount (conpounding ratio) of the
slipping agent. 46 Table 4 MFR MFRR Density Ratio of Conposition Cold For-
Formul g/10 (d) fusion distribu- xylege- mula a (3') mnutes g/cM
calorie at tion soluble (1') *2 1101 or variation portion *1 | ower
coefficient (CSS) (HL110) Cx wt.* Al 1.0 21.5 0.921 51.0 0.80 4.5 4.7 55.3
A2 1.0 21.8 0.922 48.2 0.79 4.0 4.1 53.2 A3 0.90 21.6 0.919 52.7 0.77 5.0
5.8 59.0 Azable 2Al.7 0.922 50 2 0 79 4.0 4.1 53.2 A5 2.2 21.6 0.919 56 1

0 78 8 7 8 g 59 0 I\R Ql: ’)" ﬁ 1 /IQ £: D Q7 1_LoLo 2 AZ O ol LU

0.925 53.8]0.55 "R 2. 678, 1 (§$ié"(“2§ &0, 9off" e;v& °"o 5;’&,;; S|8°% 5h ‘d’%

to A6: Ethyl ene-buih@eet 1l copqlgy&®rs pakyﬂﬁaﬂzedmun gas| sqbase | (1}

pol ymeri zafi on pyocess|using |Zi egl el 10t at yst| vailatiof? | gBticAd [and AS are

used in Exanple , 3, 4, 6 and 7, ré@ﬁéctlve £2 o0t {| (K8) Etlhyl eng

- but ene- 1 poepotyrers—poHyrertzed—+ ﬁ?ﬁ%——ﬁffsgz.c +on ﬂﬁ ez atTpn

process us WM—SW’EKA‘T. ENEZELFALD2- B raduitabt ;rsér’;sby

Sum tonmo C 1.0 21.8 0.922 48.2 0.79 4.0 4.1 53.2
A3 0.%0 21.6 0.919 52.7 0.77 5.0 5.8 59.0
A4 1.0 21.7 0.922 50.2 0.79 4.0 4.1 53.2
AS 2.2 21.6 0.919 56.1 0.78 8.7 3.9 59.0
A6 0.85 22.7 0.921 48.6 0.87 5.0 4.4 55.3
A7 0.8 26.2 0.925 53.8 0.58 1.6 2.6 46.1
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 A5 are used in Example 2, 3, 4, 6 and 7,
respectively.

A7 and A8: Ethylene-bitene-1 copolymers polymerized in high
pressure ion polymerization process using Ziegler catalyst.
A7: SUMIKATHENE-L FA102-0 manufactured by Sumitomo Chemical
Co., Ltd.

A8: SUMIKATHENE-L CL2060 manufactured by Sumitomo Chemical
Co., Ltd.

*#1: Formula (1') = 1.5x10 *xd '?**xMFR%'%+0.3

*#2: Formula (3') = -68858xd%°+124830xd-56505




Co., Ltd. AS: SUM KATHENE- L CL2060 manufactured by Sum tonmo Chem cal Co.,
Ltd. *1: Forrmula (.1') = 1.5x|0-4xd-125xMFR 5+0.3 *2: Formula (3') =

- 68858xd2+124830xd- 56505 47 Table 5 MFR Density (d) Swell ratio g¢g/1Qmn
g/ct (SR} Bl 2.0 0.922 1.50 B2 5.0 47924 1.55 B3 0.4 0.922 1.45 Bl to
B3: Hi gh pressure LDPE manufactured by Sumtono Chem cal Co., Ltd. 48
Tabl e 6 Exam Exam Conpara- Conpara- ple ple tive tive 8 9 exanple
exanple 7 8 (A A4 A4 A7 A7 Conponent MFR (g/1Omn) 1.0 1.0 0.8 0.8 MFRR
21.7 21.7 26.2 26.2 Density (g/cnB) 0.922 0.922 0.925 0.925 CXS (wt% 4.0
4.0 1.6 1.6 HL110 50.2 50.2 53.8 53.8 '

Table 5
MFR Density (d) Swell ratio
g/1l0min g/cm’ (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.



Conposition distribution 0.79 0.79 0.55 0.55 wvariation coefficient Cx

Fum ng eval uation (CPM 2600* 2600* 6000* 6000* (B) B2 Bl B2 B1 Conponent
MFR (g/lomn) 5.0 2.0 5.0 2.0 SR 1.55 1.50 1.55 1.50 Density (g/cnB) 0.924
0.922 0.924 0.922 Conpounding ratio (49/(B) 80/20 80/20 80/20 80/20 Ratio
by wei ght Conposi- MFR (g/1Orin) 1.1 0.96 0.95 0.84 tion M (g) 2.9 3.8
3.3 3.9 ABA (Parts by weight) 0.20 0.20 0.20 0.20 SA (Parts by wei ght)
0.19 0.19 0.19 0.19 Filmthickness (u r’r) 20 80 20 80 FilmHaze ($) 3.2 9.4
3.3 8.6 phgi'gbd.@l &Sl (8) 7.08.97.1 8 proper- G oss (8) 131 116 131

ae. A} |l

120 ties phrear—breexRg—{g+-b0eRE)—556-520-6pP-—586— u;nnar.c,o Het to 5=
coefficienf (9 k) 0.f1 0. 11 0.11 0.11 49 ABACY ng Haithe Dy Welgmt). df
anti - bl-ock|{ ng agent | conponent (C) (val ue based on| 400 pcretxampyewabg p1Qf
the total }amount ofj conponent (A) and conpophent (B)) SA:] 7Content]éparts Hy
wei ght) of f 81§ pping pgent conponent (D) (vafug,based on{100parts by,,
wei ght of the total Rnount of
Component | MFR {g/10min) 1.0 1.0 0.8 0.8
MFRR 21.7 | 21.7 26.2 26.2
Density (g/cm®) 1 0.9221] 0.922 0.925 0.925
CXS (wt%) 4.0 4.0 1.6 1.6
HL110 50.2 | 50.2 53.8 53.8
Composition distribution 0.79 0.79 0.55 0.55
variation coefficient Cx
Fuming evaluation (CPM) 2600% | 2600* 6000%* 6000%*
{B) B2 Bl B2 Bl
Component | MFR {(g9/10min) 5.0 2.0 5.0 2.0
SR 1.55 | 1.50 1.55 1.50
Density i {g/cm®) 0.924 | 0.922 0.924 0.922
Compounding ratio (A}/(B)
80/20 | 80/20 80/20 80/20
Ratio by weight
Composi- MFR {g/10min) 1.1 0.96 D.95 0.84
tion MT (g) 2.9 3.8 3.3 3.9
ABA (Parts by weight) | 0.20 | 0.20 0.20 0.20
SA (Parts by weight) | 0.19 | 0.19 0.19 0.19
Film thickness (4 m) | 20 80 20 80
Film Haze (%) 3.2 9.4 3.3 8.6
physical LSI : (%) 7.0 8.9 7.1 7.8
proper- Gloss (%) 131 116 131 120
ties Shear blocking (g/50cm?) 550 520 650 580
Dynamic friction
coefficient (L k) 0.11 0.11 0.11 0.11




conponent (A) and conponent (B)) 50 Table 7 Exam Exam Conpara- Conpar a-
ple ple tive tive 10 11 exanple exanple 9 10 (A A2 A2 A6 A6 Conponent
MFR (g/1Omin) 1.0 1.0 0.85 0.85 MFRR 21.8 21.8 22.7 22.7 Density (g/cnB)
0.922 0.922 0.921 0.921 HL110 48.2 48 g 48.6 48.6 Conposition
distribu-tion 0.79 0.79 0.87 0.87 variation coefficient Cx CXS (ww% 4.0
4.0 5.0 5.0 (B) B2 B2 B2 B2 Component MFR (g/1Qrin) 5.0 5.0 5.0 5.0 SR
'1.55 1.55 1.55 1.55 Density (g/cnB) 0.924 0.924 0.924 0.924 Conpoundi ng
rati o (A)/ (BBA0/Congenko (geris &y 2eigati ooy andiigthlackpogi ageRt _
(g/1OmMn) 1.0 1.0 0.80 0.80 ~-tion MI (g) 3.1 3.1 4.3 4.3 ABA (Parts.by
wei ght) 0. 2compmnentd @) ITalsk bRsedsonyl ARipETYs Oylvedght Of lithd tbdali | m

t hi ckness (A m 30 150 30 150
amount of component (A) and component (B))

SA: Content (parts by weight) of slipping agent component (D)
(value based on 100 parts by weight of the total amount of

component (A) and component (B))




FilmHaze (8) 4.5 22.3 4.7 25.8 physical LSI ($) 3.1 3.8 3.7 3.6 proper
G oss (3) 126 88 123 87 ~-ties Shear blocking (g/50cn2) 590 -- 700 -
Dynam c friction 0.13 -- 0.16 -- coefficient (A k) Drt inpact (Kg?cn nm
220 -- 210 - 51 ABA: Content (parts wei ght) of anti-bl ocki ng agent
conponent (C) (value based on 100 parts by weight of the total anount of
conmponent (A) and conmponent (B)) SA: Content (parts by weight) of slipping
agent conponent (D) (value based on 100 parts by weight of the total
anount of @amdenent (A) and conponent (B)) 52 Table 8 Exam Exam Exam

Exam pl e ;! e p! Qe p: - 12 13 14 llZ l I\\ I\I I\I A2 __ A2 E;‘nr;vp nnr;gp I\rII:D %nlln’l ﬁm-n
1.0 1.0 0.90 0.90 MRR 21.5 21.5 21.6 21.6 ﬁggsnigzmrﬁﬁ“f@Z ComRST
0.919 0.919 HL110 5L.0 51.0 52.7 52.7 Conp93ptiopidi str o] (eggmlg)lego
0.77 0.77 }jvariationfcoefficient Cx 9
{A) A2 A2 A6 Ab
Component | MFR (g/l0omin) 1.0 1.0 G.85 0.85
MFRR 21.8 21.8 22.7 22.7
Density {(g/cm®) 0.922 | 0.922 0.921 0.921
HL110 48.2 48.2 48.6 48.6
Composition distribu-tion 0.79 0.79 0.87 0.87
variation coefficient Cx
CXs (wtd) 4.0 4.0 5.0 5.0
{B) B2 B2 B2 B2
Component | MFR (g/10min) 5.0 5.0 5.0 5.0
SR 1.55 1.55 1.55 1.55
Density (g/cm®) 0.924 | 0.924 0.924 0.924
Compounding ratio (R}/(B) 80/20 | 80/20 80/20 80/20
Ratio by weight
Composi MFR {g/10min} 1.0 1.0 0.80 0.80
-tion MT (g) 3.1 3.1 4.3 4.3
ABA (Parts by weight) | 0.20 0.20 0.20 \0.20
SA (Parts by weight) | 0.19 0.19 0.19 a.19
Film thickness (/i m) 30 150 30 150
Film Haze (%) 4.5 22.3 4.7 25.8
physical LSI (%) 3.1 3.8 3.7 3.6
proper Gloss (%) 126 88 123 87
-ties. Shear blocking (g/50cm®) 590 -- 700 --
Dynamic friction 0.13 - 0.16 --
cosfficient (L& k)
Dirt impact (Kg?cm/mm) 220 -- 210 -




CXS (wt% 4.5 4.55.05.0 (B) Bl Bl B3 B3 Conponent MFR (g/1Omn) 2.0 2.0
0.40 0.40 SR 1.50 1.50 1.45 1.45 Density (g/cn2) 0.922 0.922 0.922 0.922
Compounding ratio (A)/(B) 85/15 85/15 90/10 90/10 Ratio by wei ght Conpos
MFR (g/10min) 0.90 0.90 0.80 0.80 -tigygn MI (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
Filmthickness (a n) 30 150 20 80 FilmHaze (8) 4.2 22.8 4.1 10 physical
LSl (%) 8.1 7.5 4.2 4.3 proper- @oss (8) 124 90 122 108 ties Shear

bl ocki ng (gABBcnZomEht - (880ts bynamigglit) cofoan@itblockKing agent
coefficient (u k) Drt inpact (Kg?cmm) 210 -- 1.320 -- ABA: Content
(parts by webgiponent 40t)i (babaki hgsadesth 10D pRTtENby(walightl el thasedtal 100
parts by weight of the total anount of conponent (A) and conponent (B))

SA: Cont ent afpantts dfy cempdhentl (d) Eidcagpshenani@lant (D) (val ue based
on 100 parts by weight of the total ampbunt of conponent (A) and conponent
(B)) 53 SA: Content (parts by weight) of slipping agent component (D)

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

component (A) and component (B))



Tabl e 9 Exam Exam Conpara- Conpara- pie ple tive tive 16 17 exanple
exanple 11 12 (A A2 A2 A2 A2 Conponent MFR (g/lOmn) 1.0 1.0 1.0 1.0
MFRR 21.8 21.8 21.8 21.8 Density (g/cnB) 0.922 0.922 0.922 0.922 HL110
48.2 48.2 48.2 48.2 Conposition distrgpution 0.79 0.79 0.79 0.79
variation coefficient Cx CXS (% 4.0 4.0 4.0 4.0 (B) Bl B1 81 Bl
Cgnponent MFR (g/1Omin) 2.0 2.0 2.0 2.0 SR 1.50 1.50 1.50 1.50 Density
(g/cnB) 0.922 0.922 0.922 0.922 Conpounding ratio (A)/(B) 85/15 85/15

80/ 20 80/ 20TaBate @ by wei ght Composi- MFR (g/10min) 1.0 1.0 1.1 1.1 tion
MI (g) 3.63-6-4-44- 4 ABA (Parts by weight)} 0.-30-0-30—0-—0-—20—SA{Pakt s

by wei ght)|0.19 0.19[0.19 0 Filmthickness (u [§*eg0 [IBeamo|3mant; IE¥PRRZle
($) 4.1 17|2 3.2 4.1 ple [ple |ple |ple
: 12 13 14 15
(h) Al Al A3 A3
Component MFR (g/10min} 1.0 1.0 0.90 0.90
MFRR 21.5 21.5 21.6 21.6
Density (g/cm®) 0.921 | 0.921 | 0.919 | 0.919
HL110 : 51.0 51.0 52.7 52.7
Composition distribution 0.80 0.80 0.77 0.77
variation coefficient Cx
: CXS {(wt%) 4.5 4.5 5.0 5.0
(B) Bl Bl B3 B3
Component MFR ~ (g/10min} 2.0 2.0 0.40 0.40
SR ‘ 1.50 1.5¢0 1.45 1.45
Density {g/cm?) 0.922 | 0.922 | 0.922 | 0.922

Compoﬁnding ratio (A)/(B}

Ratio by weight 85/15 | 85/15 | 90/10 | 90/10

Composi MFR {g/10min} 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 (i 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/50cm?) 490 - 630 -
Dynamic friction 0.1l1 - 0.11 --
coefficient (it 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 welght of the total
amount of component {(A) and coniponent (B))

SA: Content (parts by weight) of sli'pping agent component (D)
(value Based on 100 parts by weight of the total amount of

component (A) and component (B))




physical LSI (8) 9.6 9.3 2.6 7.3 proper- Goss ($) 117 94 136 126 ties
Shear bl ocking (g/50cnB8) 500 - 750 1800 Dynam c friction 0.13 -- 0.26 0.73
coefficient (Li k) Dirt inpact (Kg?cninmm 230 -- 230 230 ABA: Content
(parts by weight) of anti-bl ocking age$§ conmponent (C) (val ue based on 100
parts by weight of the total anmount of conponent (A) and conponent (B))
SA: Content (parts by weight) of slipping agent conponent (D) (val ue based
on 100 parts by wei ght of the total ampunt of conponent (A) and conponent
(B)) -54- V\n'atbltes lainmed is: 1. An ethylene-a-olefi n copol ymer obt a| ned by

a gas phas F PU| e Zat+er—Het Rog—+R—the pr-gSsenree a—Cprt-ad WS+

wherein the copol ymef satisfies the follow n&E"E‘BnJiFE‘F’an ‘E%ﬁf)rat'( C(’N’?P)a’
(A-1) Melti{flowrate{(MFR): 0.3 to 5.0 g/ 10 |[Rtfut ¢B*EA-2DtWE ¢t flj&hVPate
ratio (MFRR): 20 or fore 10 (A-3) Density (df8 0.918 to [02°09@lg/ ¢rrapRY)
Col d xyleng=soluble portion (CXS) (w% is in thelrange |defined Ipy¥2the
formula (1) {AL. 5 x IO x d"'25 x MFR 5 + 0. 3 X2 CKS 4ornul aagl) | anak
wher ei n t heCeupgremit pHFR-o0l efin in (peletiny| énd.0aqollebin 1.0 1.0
MFRR 21.8 { 21.8 21.8 21.8
Density (g/cm?®) [ 0.922] 0.922 0.922 0.922
HL110 48.2 | 48.2 48.2 48.2
Composition distribution 0.79 0.79 0.79 0.79
variation coefficient Cx
CXS : (wts) 4.0 4.0 4.0 4.0
(B) Bl Bl Bl Bl
Component | MFR {(g/10min) 2.0 2.0 2.0 2.0
SR 1.50 | 1.50 1.50 1.50
Density {g/cm?) 0.922 ]| 0.922 0.922 0.922
Compounding ratic {A}/(B)
Ratio by weight 85/15 | 85715 80/20 80/20
‘Composi- MFR {g/10min) 1.0 1.0 1.1 1.1
tion MT (g) 3.6 3.6 4.4 4.4
AB2 ' {Parts byweight) | 0.30 0.30 0 0.20
SA ' (Parts byweight) | 0.19 | 0.19 0.19 0
Film thickness (4 m) ' 30 150 30 30
Film Haze (%) 4.1 17.2 3.2 4.1
physical LSI %) 9.6 9.3 2.6 7.3
proper-~ Gloss _ (%) 117 94 136 126
ties Shear blocking (g/50cm?) 500 -- 750 1800
Dynamic f£riction 0.13 -- 0.26 0.73
coefficient (4 k)
Dirt impact (Kg?cm/mm) 230 -— 230 230

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 (pa.:_:ts by weight) of slipping agent component (D)
{value based on 100 parts by weight of the total .amount of-

compenent (A) and component (B))



15 copolyner is fromO.5 to 30 nol % 2. The ethylene -a-ol efin copolyner
according to claiml1l wherein the copolyner satisfies the follow ng
conditions (A-5) and (A-6) in addition to the 20 conditions (A-1) to
(A-4): (A-5): The ratio (HL110) of a fusion calorie at 110C or |lower to
the total fusion calorie nmeasured by a differential scanning type
calorineter (DSC) is in the range defi.sgd by the fornula (3): 25 -68858 x
d2 + 124830 x d - 56505 > HL110 fornula (3) (A-6) : The conposition

di stribution variation coefficient C x :50.85. 30 3. A polyethyl ene
conposi t i MhaGONR iSlidignhP {H. 95 Wt % of an et hyl ene-a-ol ef i n copol yner
(component (A)) obtained by a gas polynerization nethod in the presence of
a -55- catalyst and 5 to 40 wt % of a | ow density polyethylene (conmponent

(B)) obtaiined Ry ae#thghe L £8SA £F {AR| by resd Zatd on h LN,
the total anount _of %orrpo,nent (A{ﬁaﬁg?’%%%%ﬁe@%%@%g ?ggtavwo%é,m&ﬁérséin
the 5 ethyl enePRlgMmesizatst yrethpdonpandhe (Rypsescan ef hyl enatalystefin

copol yiser sat i sieiregrt he f10d | oVe8goCoREEt | 0BG iAthles 10 d 4) Foffod)lnlElt
flowrate (MFR): O .%.to 5.&gl/10 mputes (A-2) Melt flowrate ratio
(MFRR): 20 or mofgtitions (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 0.230 g/cm’ |
(A-4) Cold xylene-soluble portion (CXS) (wt%) 1is
in the range defined by the formula (1):
1.5 x 10* x 47 x MFR*® + 0.3 =CXS formula (1);
and wherein the content of a-olefin in the ethylene-wa-olefin

copolymer is from 0.5 to 30 mol%.

2. The ethylene-w-olefin copolymer according to claim 1
wherein the copolymer satisfies the following
conditions (A-5) and (A-8) in addition toc the
conditicns (A-1) to (A-4):

(A-5}): The ratio (HL110) of a fusion calorie at 110°C
or lower to the total fusion calorie measured by a
differential scanning type calorimeter (DSC) iz in the
range defined by the formula (3):

-68858 x d&° + 124830 x d - 56505 =HL110

formula (3)
(A-6) : The composition distribution variation

coefficient C x <0.85.

3. A polyethylene composition comprising 60 to 95 wt$% of

an ethylene-a-olefin copolymer (component (A)) obtained by a
gas polymerization method in the presence of a




10 (A-3) Density (d): 0.910 to 0.930 g/cnB (A-4) Cold xyl ene-sol ubl e
portion (CXS) (W% is in the range defined by the formula (1): 1.5 x 10_,
x d-125 x MFR' 5 + 0.3 > CXS formula (1) ; and wherein the content of
a-olefin in the ethylene -ce-olef in 15 copolyner is fromO0.5 to 30 nol %
4. The pol yethyl ene conposition according to claim3, wherein the
conposition further conprises 0.05 to 0.60 parts by weight of an

anti - bl ocki ng agent (conponent (C)) and®®:05 20 to 0.35 parts by melght of
a slipping agent (conponent (D) ) based on 100 parts by weight of the
total anmount of the ethylene -a-olefin copolynmer (component (A)) and the

| ow densi €3t pbyget BrEné (tonpdherwt¥ BYE 25 FowThiemelyet lpdlanethylene

t I er he de I | ene
Eﬁ?ngiheh?f?@%ﬁéﬂ%.r‘ﬁf%%; PoBL APl HN R e CCRREbYuRg! YIRS |
Mel t 1 oPFeYBETMERY 20D, 1 Merhad g/ | vhazRkes  BL2) : tshelll rampont SR)ef 1. 40
to 1.60. Sbnondhe polyehhy eélﬁnﬁ&ﬂ@ﬁt@'t'mn agcof gl ngftt%g Cl\ﬁhgkginasc}—l The

wherein the conposition has the nmelt tension of from1l
pol yet hy| ey kenpodi ¢} ohinceepal vgetro (crabpngnt W@érau$tanae¢hvlhnﬁﬂay

pol yet hyl &1ier {5 OBRRAYmeE) dar $8EL shbeshde b lpiias 60RAEEE 8RS Fradr)
to (A-4):
{A-1) Melt flow rate {(MFR): 0.3 to 5.0 g/lO minutes
(A-2} Melt flow rate ratio (MFRR): 20 or more
10 (A-3) Density (d): 0.910 to 0.930 g/cm’
(A-4) Cold =xylene-soluble portion (CXS) {wt%) is in the
range defined by the formula (1):
1.5 x 10" x 4™ x MFR"® + 0.3 =CXS formula (1);

and wherein the content of «a-olefin in the ethylene-a-clefin

15 copolymer is from 0.5 to 30 mol%.

4. The polyethylene composition according to claim 3, wherein
the composition further comprises 0.05 to 0.60 parts by
weight of an anti-blocking agent (component (C)} and 0.05

20 to 0.35 parts by weight of a slipping agent (component
(D))} based on 100 parts by weight of the total amount of

the ethylene-wa-olefin copolymer (component (A)) and the
low density polyethylene (component (B)).

25 5. The polyethylene composition according to c¢laim 3, wherein
the low density polyethylene (component (B)) satisfies the
following 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.

30

6. The polyethylene composition according to claim 3,




(B-3): the swell ratio (SR) is in the range defined by the formula (4): -
0.09(l og MFR) 2+0. 23 1 og MFR+0.04 X 20/Bt+1.35 < SR < - 0.09(l og MFR) 2+0. 23
| og MFR+0. 04 X20/Bwt +1.50 Formula (4) (wherein, B't represents the ratio
of the |ow density polyethylene conpoggnt (B)(unit: w%), in addition to
the conditions (B-1) and (B-2). 8. The pol yethyl ene conposition according
to daim3, wherein the ethylene-a-olefin copolyner (conponent (A))
satisfies the followi ng conditions (A-5) to (A-6): (A-5: (A5 : The ratio
(HL110) of aliemedn theocoepaisiltlilsn has | tivermd Dt ttens Dbl ofUsSrom caBotbe
measured by a differential scanning type calorinmeter (DSC) is in the range
defined by ZH® @gornula (3): 68858Xd2+124830Xd-56505ZHL110 fornul a (3)
(A-6): The conposition distribution variation coefficient Cxs 0.85, 57 in

addition to the conti ttmpdliréfhabenecdhpolitiba pekveditere eorpasit i on
according to Caim4, wherein the anti-blocking agent (conponent (C)) iIs

an anti-bl ediéngingehe Naw rdendibyepaldyeiliene ctdfpbhehtt qB)P a m and
a circular degree coefficient of 0.600 or nore.
satisfies the following condition (B-3):

(B-3): the swell ratio (SR) is in the range defined
by the formula (4):

—0.09(log MFR)?+0.23 log MFR+0.04X20/By,:+1.35 < SR
< —0.09(log MFR)%+0.23 log MFR+0.04X20/Byc+1.50

Formula (4)
(wherein, B,: 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-qlefin copolymer (component (A))
satisfies the following conditions (A-5) to (A-6):

{(A-5): |

(A-5): The ratio (HL110) of a fusion calorie at 110U
or lower to the tbtal fusion calorie measured by a differential
scanning type calorimeter (DSC) is in the range defined by
the formula (3):

—68858X3%°+124830Xd~565052HL110

| formula (3)

(A-6): The composition distribution variation

coefficient Cx=0.85,




10. The pol yet hyl ene conposition according to Claim 4, wherein the
slipping agent (conponent (D)) is an organic fatty am de-based slipping
agent. 11. A filmnade of the polyethylene conposition according to Caim
3. 12. Afilmnade of the polyethylenggonposition according to O aim 4.

in addition to the conditions (A-1) and (A-4).

9. The polyethylene composition aécording to Claim 4,
wherein the anti-blocking agent (component (C)) is an
anti-blocking agent having an average particle size of 1 to
10 4 m and a circulaf 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.

11. A £film made of the polyethylene composition

according to Claim 3.

12. A film made of the polyethylene composition

according to Claim 4.




