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1 DESCRIPTION PELLETS COMPRISING POLYMER AND PACKAGE
CONTAINING THE SAME 5 [Techrical Field] [0001] The present
invention relates to pellets containing a polymer (A) that has an elastic
modulus in tension (initial elastic modulus as measured by a method in
accordance with ASTM D-638-03) 10 of 100 MPa or less. More
specifically, the present inventinaCrefatesao: pellets excellent in blocking
resistance, and containing a polymer (A) that has an elastic modulus in
tension of 100 MPa or less. [Background Art] 15 [0002] Olefin copolymer
rubber such as ethylene/propylene copolymer rubber or

prethylene/pnopylepeltiene copulymen rubberxhas became matketedsin theve

form of pellets. However, since the olefin copolymer rubber has
tackiness, there has been a problem 20 of sticking together into blocks
during storage even though the rubber is formed into pellets. Further,

[ Te@VENIA BNF ethydene/a-olefin copolymer elastomer that is relatively less
sticky at normal temperature, the pellets thereof stick together into blocks

rpooghen they are kept under a load or left in a high 2 temperature
atmosphere as in a summer season.

The present Invention relates to pellets containing a
polymer (A) that has anelasticmodulus intension (initial elastic
modulus as measured by & method in accordance with ASTM D-638-03)
of 100 MPa or less. More specifically, the present invention
relates to pellets excellent in blocking resistance, and
containing a polymer (A) that has an elastic modulus in tension
of 100 MPa or less.

[Background Art]
[0002]

Olefin copolymer rubber such as ethylene/propylene
copolymer rubber or ethylene/propylene/diene copolymer rubber
has become marketed in the form of pellets. However, since the
olefin copolymer rubber has tackiness, there has been a problem
of sticking together into blocks during storage even though the
rubber is formed into pellets. Further, even in an
ethylene/a-olefin copolymer elastomer that is relatively less
sticky at normal temperature, the pellets thereof stick together

into blocks when they are kept under a load or left in a high
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[0003] To overcome this difficulty, an attempt of improving the handling of
the pellets has been made by applying powders such 5 as talc and
calcium stearate and a liquid such as silicone oil to flexible resin pellets
(see Patent Document 1). Patent Document 1: WO 2002/085979
pamphlet [Disclosure of Invention] [Problems to be Solved by the

tempavertiord 26110004 However ieven whendhe Hexibleresin pellets are
applied with the powders and liquid, there has been room for improving

[ 00 (tBeé blocking resistance. [0005] 15 Further, when the pellets stored at
relatively high temperatures are transported to a cold region and are

processed rintawaoldings, dhereiis eiproplemn of sicking lQgetheEMo8 ny the
heavily. [0006] 20 Therefore, an object of the present invention is to

handaddigss therproplems=and £, proyade, pgliefs that gmy%%%tﬁg%@@fs such
even when the pellets are stored and used in a cold region after the

as welletsiare stored inthecstate.ofa package ot pallets orithe like at high o ;1
temperatures under a load. 3 [Means for Solving the Problems]
to flexible resin pellets (see Patent Document 1).
Patent Document 1: WO 2002/085979 pamphlet
[Disclosure of Invention]
[Problems to be Solved by the Invention]
[0C04]

However, even when the flexible resin pellets are applied
with the powders and liquid, there has been room for improving
the blocking resistance.

(00057

Further, when the pellets stored at relatively high
temperatures are transported to a cold region and are processed
into moldings, there is a problem of sticking together more
heavily.

[G006]

Therefore, an object of the present invention is to address
the problems and to provide pellets that hardly stick together
even when the pellets are stored and used in a cold region after
the pellets are stored in the state of a package of pellets or

the like at high temperatures under a load.
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(0007] The present inventors have made intensive studies, and as a
result, have found that the problemsican be addressed with 5 pellets that
have specific characteristics. The present invention is thus completed
based on this finding. [0008] Namely, first pellets according to the present
invention is characterized by satisfying all of the following requirements

[Meal® (£ £1);4$2)y and (Bh4Zythespeltet comprises a polymer (A) having an
elastic modulus in tension (an initial elastic modulus as measured by a

[ 0COMmethod in accordance with ASTM D-638-03) of 100 MPa or less. [0009]
15 (1) the pellets have an average weight per 30 pellets in the range of

0.80re 2.00:g:100101(2). the-pelletshavera particle sizedlistribytion, and as
obtained by sieving in which pellets providing a maximum weight fraction

a reXl:aeqound f@r 90:tert00% of thepellets, H00LY (3:thepellgishaveaq witn
Lave/Dave value in the range of 1.00 to 1.70 wherein Lave and Dave are

pellavarages of the lepgth doand the. diameter D, despectively, of randomly. e ne
selected 20 pellets and the 4 length and the diameter are determined

invesuchuthat thelengthiiSmp 1 eted based on this finding.

[0008]

Namely, first pellets according to the present invention
is characterized by satisfying all of the following requirements
(z), (1), (Z), and (3).

(Z) the pellet comprises a polymer (A) having an elastic
modulus in tension (an initial elastic modulus as measured by a
method in accordance with ASTM D-638-03) of 100 MPa or less.
[0009]

(1) the pellets have an average weight per 30 pellets in

the range of 0.80 to 2.00 g.
[0010)

{2} the pellets have a particle size distribution obtained
by sieving in which pellets providing a maximum weight fraction
account for 80 to 100% of the pellets.

[0011]

(3) the pellets have a Lawe/Dave value in the range of 1.00

to 1.70 wherein L,ye and Duve are averages of the length L and the

diameter D, respectively, of randomly selected 20 pellets and the



10

15

20

larger than the diameter. [0012] The polymer is preferably a polymer
having a structural unit 5 derived fram an a-olefin. [0013] The polymer
having a structural unit derived from an a-olefin is preferably a copolymer
having a structural unit derived from two or more kinds of a-olefins. 10
[0014] The copolymer having a structural unit derived from two or more

1endkinds: atiasolefing isrpreferably-a cepalymer AAr)having nas strugtraldmit-n 1s
derived from ethylene and a structural unit derived from an a-olefin

1ard@vingthiee os margrearben atoms. 15 [0015] The copolymer having a
structural unit derived from two or more kinds of a-olefins is preferably a

[ 00 cppolymer (A-ii) having a structural unit derived from propylene and a
structural unit derived from an a-olefin having two or more carbon atoms

except 20 forpropyene. [Q016] The first pellets according ta the-presentun «
invention are preferably pellets in which powders and/or liquid adheres to
der ihe surface ofithg hellets; 5. [0017]
100137

The polymer having a structural unit derived from an
o~olefin is preferably a copolymer having a structural unit
derived from tfwo or more kinds of a~oclefins.

[0014)

The copclymer having a structural unit derived from two or
more kinds of w~olefins is preferably a copolymer (A-1) having
a structural unit derived from ethylene and a structural unit
derived from an o~olefin having three or more carbon atoms.
[0C15]

The copolymer having a structural unit derived from two or
more kinds of o-olefins is preferably a copolymer (A-ii) having
a structural unit derived from propylene and a structural unit
derived from an a-colefin having two or more carbon atoms except
for propvlene.

[0016]

The first pellets according to the present invention are

preferably pellets in which powders and/or liguid adheres to the

surface of the pellets.
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A first package according to the present invention is characterized in that
the pellets are packed in an amount of 15 to 1,500 kg in a container. 5
[0018] Second pellets according to the present invention is characterized
by satisfying the following requirements (Z) and (4). (Z) the pellet
comprises a polymer (A) having an elastic 10 modulus in tension (an
[0oinitial elastic modulus as measured by a method in accordance with
ASTM D-638-03) of 100 MPa or less. [0019] (4) the pellets have a

blogking;force of 35, or 'gas as. measured i@ﬁete%if ffgsig whichthe .. o\ 5

blocking force is measured after 15 the pellets are’left under a load at

chaP2(IOF Foiors AL Bl aplior doys, [Pl ING OGO of 1
pellets according to the present invention are “preferably peéhréts in"which

to Pogv(g@rskandllgrAiqggdn%%q%r% to the 20 surface of the pellets. [0021] A
second pgcl%age according to the present invention is characterized in

[ t the second pellets are packed in an amount of 15 to 1,500 kg in a
container. 6 [Effect of the invention]

Second pellets according fto the present invention 1s
characterized by satisfying the following regquirements (%) and
(4.

(Z) the pellet comprises a polymer (A) having an elastic
modulus in tension (an initial elastic modulus as measured by a
methed in accordance with ASTM D-638-03) of 100 MPa or less.

[0019]

(4) the pellets have a blocking force of 35 N or less as
measured in a testing in which the blocking force is measured after
the pellets are left under a load at 35°C for 24 heours and further
at -10°C for 7 days.

[0020]

The second pellets according to the present invention are
preferably pellets in which powders and/or liquid adheres to the
surface of the pellets.

[0021]

A second package according to the present invention is

characterized in that the second pellets are packed in an amcunt

of 15 to 1,500 kg in a contailner.



[0022] According to the present invention, pellets can be provided, in
which the pellets hardly stick together when the pellets are 5 stored in the
state of a package at high temperatures under a load and then even when
being stored and used in a cold region. [Brief Description of Drawings]
[0023] FIG. 1 illustrates measuring points of L and D of a pellet. 10 FIG. 2

et dllustrates @ngmggefnggﬁsuring blocking force. [Best Mode for Carrying
out the Invention] [0024] Hereinafter, the present invention will be

[Ooéjf.}scribed in detail. 15 [0025] <Polymer (A)> The polymer (A) used in the
first and second pellets according to the present invention has an elastic

modulus in . tension (YM: initial elastic modulus as measured by a method
in 20 accordarice with ASTM D- 3“231}67§)3\L()“'fl 100 mPa %rE Tessg,a&é%rEER/Vlded’

in Jﬁ%mchotjhteo 1%9%%%’ %%%_@Ore#@fce{{ggl cgéor?lgi:l Mh%%t%ég&ég??g g are
elastic modulus in‘tension is preferred in'the above range becausé the

effect r?f tlt]]e present ir%vention exerts m rke%!y. Further, the particularly

2 Storpergfe*rretfi Swerdimit of tRe SIS MAdulls I 7 TRRS6R I MPASI Fhopet 02

A test piece for measuring the elasti
and thenpeven when be?gg storeg and used in a cold region.

[Brief Description of Drawings]
[0023]

FIG. 1 illustrates measuring points of L and D of a pellet.
10 FIG. Z illustrates a method for measuring blocking force.
[Best Made for Carrying ocut the Invention]
[0024]

Hereinafter, the present invention will bs described in
detail.
s [0025]
<Polymer (A)>

The polymer (A) used in the first and sscond pellets
according to the present invention has an elastic modulus in
tension (YM: initial elastic modulus as measured by a method in
29 accordance with ASTM D-638-03) of 100 mPa or less, preferably from
0.1 to 100 MPa, and more preferably from 0.1 MPa to 40 MPa. The
elasticmodulus in tension is preferred in the above range because
the effect of the present invention exerts markedly. Further,

the particularly preferred lower limit of the elastic modulus in
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modulus in tension is obtained by press-molding, and the molding
temperature is selected in the range_)‘rom the point at which the polymer
fuses and starts to flow to 280C. 5 [0026] Monomers used for the polymer
are not particularly limited, for example, include an a-olefin having 2 to 20
carbon atoms, i. e., ethylene, and an arbitrary a-olefin. Suitable

rendMopomers include, for example, ethylene and.an a-olefin having 3 or ,
“Mhore, pre?era%%ycilé 36 20, rﬁoertee%Fef%%fo?fﬁ%rl?f%&ﬁd%ﬁl?%o & elastic

modﬂgfserggly;g to .8 carbon atoms. Particularly sgitabj:e monomers include _
ethylene oF 4t least one Rindof aoloting Selsctad fom propyiene e molding

v empbeu%%r%%-%é %—gn%tgi/le-t%%rge{llg,#hjexene-l, and octene-l. Further, the

monomer may Eontain a conjugated polyénd ‘& Hon CoRjdgatedhokehel the
ol 15 %c%%lié:eolefin,cfnqﬁagolar- ro containignog]vjjn | monomer along with
PO~ 18ast dne kind of A-olefir ,&%o BF thé&t ains a structural unit
[Oozd ived from at least one kind of a-olefins and optionally may contain a

Structural unit derived from any of the conjugated polyene,
non-conjugated polyene, cyclic olefin, and 20 polar-group containing vinyl

moHomel iy BeFerérediyat A WoRmar Ravitly Restiuctirat Bl dervetied,

from-olefins, Further, for example, a combination of an aromatic vinyl

for E5RBBURd antFa A RohErSetddad Romitcerjdgitedasghyena witca 1.¢-

polar-group containing vinyl compound may be used. 8 [0027]
ethylene, and an arbitrary a-olefin. Suitable monomers include,

for example, ethylene and an o-olefin having 3 or more, preferably
3 to 20, more preferably 3 to 12, and still more preferably 3 fo
8 carbon atoms. Particularly'suiﬁable monomers include ethylene
oratleastonekindofa—olefinsselectedfrompropylene,butenehi,
4d-methyl-l-pentene, hexene~l, and octene-1. Further, the
monomermaycontaina(XHﬁugatedpmlyene,aruxrconjugatedpolyene,
a cyclic olefin, and a polar~group containing vinyl monomer along
with at least one kind of w-olefin. A polymer that contains a
structural unit derived from at least one kind of w-olefins and
optionally may contain a structural unit derived from any of the
conjugated polyene, non-conjugated polyene, cyclic olefin, and
pelar-group containing vinyl moncmer may be referred to as a
polymer having a structural unit derived fromo-olefins. Further,
for example, a combination of an aromatic vinyl compound and a
monomer selected from a conjugated polyene and a polar—-group

containing vinyl compound may be used.
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The polymers (A) may include specifically, but are not limited to, a

copolymer (A-i) having a structural unit derived from ethylene and a

structural unit derived from an a-olefin having 5 3 to 20 carbon atoms, a

copolymer (A-ii) having a structural unit derived from propylene and a

structural unit derived from an a-olefin having 2 to 20 carbon atoms
r0o2xpept for propylene, a copolymer (A-iii) having a structural unit derived
- from ethylene, a structural unit derived from an a-olefin having 3 to 20

car i atoms, and a, structural. unit derived from a conjugated polyene
an /g‘%a %r?%%fu%at@d’ paﬁgnefnacéou&?yrﬁsé)re@l-f%hgr\l/#]%’a gsfg‘r)ﬁctﬂlr:éﬁ not
. unit derived from ethylene and a structural unit derived from vinyl acetate,
llmlabgc?gglf/%e? rab eorlﬂ Fhyadr gémr%;tehﬁ‘n‘élr“élgf AV hAVing Bostr %/&riél QR - ved
fro d%[ti edlfergm an aro atic ]ES vinill coméj%nd an(% a structural unit derived
from ' conjugated diehes and the ket Thdse Folymers ey Behided® 2aving
3 toag)[?e or [n a combination of two or more kinds as long as the pol}_/rper A)
a5 "a WHOIR'satISTIES thé raga-of tid eldstic modRllisin tersich CAS Thé Unit
4 olymer, a polymer containing a structural unit derived 20 from an a-olefin
L3¢ particadHy Prerred  f0028] The PbMErs (Ad) to(rbvifktdd 8Foveras an
examples will be explained below. [0029] 9 [Copolymer (A-i) having a

““O%%%bﬁngﬁﬁﬁﬂ%y%eaqnﬁﬁeﬂﬁmﬁﬂ? atoms except for propylene, a

copolymer (A-11i) having a structural unit derived from ethylene,
a structural unit derived from an o-olefin having 3 to 20 carbon
atoms, and a structural unit derived from a conjugated polvene
and/or a non-conjugated polyene, a copolymer (A-iv) having a
structural unit derived from ethylene and a structural unit
derived from vinyl acetate, a copolymer rubber or hydrogenate
thereof (A-v) having a structural unit derived from an aromatic
vinyl compound and a structural unit derived from a conjugated
diene, and the like. These polymers may be used alone or in a
combination of two or more kinds as long as the polymer (A} as
a whole satisfies the range of the elastic modulus in tension.
As the polymer, a polymer contalning a structural unit derived
from an w-olefin is particularly preferred.
[0028]

The polymers (R-i) to [(A-v) listed above as examples will
be explained beslow.

[0029]
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and a structural unit derived from an a-olefin having 3 to 20 carbon
atoms] The copolymer (A-i) having a structural unit derived from 5
ethylene and a structural unit derived from an a-olefin having 3 to 20
carbon atoms used in the present invention (hereinafter, may be referred
to as a copolymer (A-1)) is, for example, an ethylene/a-olefin copolymer
(A-i-a) obtained by copolymerizing ethylene and an a-olefin having 3 to

Lo ArGoNn dtoms, o Amddiied 10 ey lere/albtéfin 8BpAIFer (AT B iy Lene
which an unsaturated carboxylic acid or a derivative thereof is grafted to

and gns bRASHERY-GReTiR E6p0IyineriFsriexarfiple Ledpdlyrieriagi-apo whiek roon
has an elastic modulus in tension (YM: ASTM D-638-03) in the range

atomascribed above. 15 [0030] Specific examples of the a-olefin having 3 to
20 carbon atoms copolymerized with ethylene may include propylene,
1-biteReSopertene, 12héxere Ml Rgpteris 1usdtees 1-Aorénglerived from
1-decene, 1-undecene, 1-dodecene, 1-hexadecene, 1-octadecene, 20

ethylgeriadecene, Atasedenes hndrd-methylivehténenandthe fiké e Theskaving
a-olefins may be used alone or in a combination of two or more kinds.

3 40881} #iisdesirablesthat tie Bthylenefa-elefintcdpolymer ©10 (Aetajnafter,
contains a structural unit derived from ethylene in an

may be referred to as a copolymer (A-1}}) is, for example, an

ethylene/o-olefin copolymer (A-i-a) obtained by copolymerizing

ethylene and an a-olefin having 3 £o 20 carbon atoms, or a modified

ethylene/a-olefin copolymer (A-i-b) in which an unsaturated

carboxylic acid or a derivative therecf is grafted to an

ethylene/a-olefin copolymer {for example, copolymer (A-i-a)),

which has an elastic modulus in tension (YM: ASTM D-638-03) in

the range described above.

0030}

Specific examples of thea~olefin having 3 to 20 carbon atoms
copolymerized with ethylene may include propylene, l-butene,
l-pentene, l-hexene, l-heptene, 1-octene, l-nonene, l-~decene,
l-undecene, l~dodecene, i-hexadecene, l-octadecens,
l-nonadecene, l-eicosene, and 4-methyl-l-pentene and the like.
These a-olefins may be used alone or in a combination of two or
more kinds.

[0031]

It is desirable that the ethylene/o-olefin copolymer
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amount of 50 to 96 mol% and a structural unit derived from the a-olefin
having 3 to 20 carbon atoms in an amount of 4 to 50 mol% (here, the total
amount of the structural unit derived from 5 ethylene and the structural
unit derived from the a-olefin having 3 to 20 carbon atoms is 100 molo).
[0032] The composition of the ethylene/a-olefin copolymer (A-i-a) is
.usually determined by measuring a 13C-NMR spectrum of a sample 10
B s tatiGiPHOwRIER dbout 200 g Bf the' ethyiéiTerd Slefit 88p6iymer fe in an
uniformly dissolved in 1 ml of hexachlorobutadiene in a 10 mm diameter
amOYRLt frbe? At And&stingtteiSeratire BA20e2 & Widdsuing fistliehegrort e
25.05 MHz, a spectrum width of 1500 Hz, a pulse repetition time of 4.2
SOl L BT PURBSWIdth? Ot 6 B8BE 1 F5 00331 1t i8 WeEiabl -t theto 50 mols
ethylene/a-olefin copolymer (A-i-a) used in the present invention has a

(hefonskP ASTPVED 150926 preferably 0850146101025 ghim3, ndgreived from
preferably 0.850 to 0.885 g/cmg3, and still more preferably 0.850 to 0.868

et yem3. ANREH e 20 Wehsitp ks ithis Fande alebBloakineepreveitibhrefiecting
provided by the present invention is remarkable. 10034] In addition, it is

3 tqiesirapfertifat ticethylehe /alblefie ldopolymer (A-i-a) has a melt flow rate
(MFR: ASTM D 1238, 190C, 1 1 2.16 g of load) of 0.01 to 200 g/10 min

[003%hd preferably 0.1 to 40

The composition of the ethylene/o-olefin copolymer (A-i-a)

is usually determined by measuring a 3

C-NMR spectrum c¢f a sample
solution in which about 200 mg of the ethylene/a~clefin copolymer
is uniformly dissolved in 1 ml of hexachlorobutadiene in a 10 mm
diameter fest tube, at a measuring temperature of 120°C, a
measuring frequency cf 25.05 MHz, a spectrum width of 1500 Hz,
a pulse repetition time of 4.2 sec, and a pulse width of 6 usec.
[0033]

It is desirable that the ethylene/o-olefin copolymer
(A-i-a) used in the present invention has a density {(ASTM D 1505)
of preferably 0.850 to 0.915 g/cm3, more preferably G.850 to 0.885
g/cn’, and still more preferably 0.850 to 0.868 g/cm’. When the
density 1s in this range, the blocking prevention effect provided
by the present invention is remarkable.

[0034]
In addition, it is desirable that the ethylene/w-clefin

copolymer (A-i-a) has a melt flow rate (MFR: ASTM D 1238, 190°C,
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g/10 min. [0035] Further, the melting point (Tm) of the ethylene/a-olefin 5
copolymer (A-i-a) as measured with DSC (differential thermogravimetric
analysis) is not particularly limited, Bt more preferably the melting point
(Tm) as measured with DSC is 100C or lower or no melting point is
observed; more preferably the melting point (Tm) is 70 C or lower or no
. melting point is observed; 10 and particularly preferably no melting point is
2 14, 558teh e the valthg poift ETy SAtdhee e above sniidns, the *°
blocking prevention effect provided by the present invention is
tefhidtkable. The temperature at the maximum peak position in an
: endothermic curve obtained by DSC is selected as the melting point 15
iOO3(‘Cl*iln). "No melting point is observed" means that no crystal melting peak
having a crystal melting heat of 1 J/g or more is_observed in the range of
-150€tb™P00C. Wsof fidastfement: a test safiplé Wasloaned s ap-olefin
aluminum pan, and (1) the temperature was elevated at a rate of 10C/min
COP%4 PBDE andKept &l 200 for PG &5viRGtes, (2) Ideréfat a ragd 6f erential
20C/min to -150C, and then (3) elevated again at a rate of 10C/min to
Cheyog: Thid@idothetiic- Cove Wds héasaisdinithe stepof(3). 40036}t more
Specific examples of the ethylene/a-olefin copolymer 12 (A-i-a) may
rrefsgade antéthylenelpropylehevanddm cepolpaisiand with DSC is 100°C

g/l

or leower or no melting point is observed; more preferably the
melting point (Tm) is 70°Cor lower or no melting point is chserved;
and particularly preferably no melting point is observed. When
the melting point (Tm) satisfies the above conditions, the
blocking prevention effect provided by the present invention is
remarkable. The temperature at the maximum peak position in an
endothermic curve obtained by DSC is selected as the melting point
{(Tm) . “Nc melting point 1s observed” means that no crystal
melting peak having a crystal melting heat of 1 J/g or more is
observed in the range of -150°C to 200°C. Upon measurement, a
test sample was loaded in an aluminum pan, and (1) the temperature

was elevated at a rate of 10°C/min to 200°C and kept at 200°C for

-5 minutes, (2) lowered at a rate cof 20°C/min to -150°C, and then

(3) elevated again at a rate of 10°C/min to 200°C. The endothermic
curve was measured in the step of (3).

[0036]

Specific examples of the ethylene/a-clefin copolymer
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ethylene/1-butene random copolymer, an ethylene/propylene/1-butene
random copolymer, an ethylene/1-hexene random copolymer, an 5
ethylene/1-butene/1-hexene randorh %opolymer, and an ethylene/
I-octenerandom copolymer. These copolymers maybe used in a
combination of two or more kinds. [0037] The ethylene/a-olefin copolymer
(A-i-a) as described above 10 may be produced by conventionally known

<A“%néthoa§ns?ﬁgcé%ﬁaamrﬁ CEAtARRE AtERVNT Eatalst SR Thétalsterfasr, an
. catalyst or the like. [0038] Further, the modified ethylene/a-olefin
eth eoBBRMer (ALEH)E 15 is a polyﬁ%fﬁ%‘ﬁélned by graffifganifisaturated an
carboxylic acid or a derivative thereof (hereinafter, referred to as
ethyhRafuratedr tafiskylic aeid-dthe like) ¥6 aRBthylene/&DtiyESFolymer  an
(for example, the ethylene/a-olefin copolymer (A-i-a)), and satisfies the
ethaférefehtionzaeastic modulugaindemsion. 20 [0035]Thevgrafted amount  an
of the unsaturated carboxylic acid or the like in the modified ethylene
ethyz olddinlcdpoipmer isihakentange 6£0:0¢0 30 wi%opreferably 0.6t an
10 wt%, and more preferably 0.1 to 2 wt% with respect to 100 wt% of the
ethy Beathyleretaotefinacopolyrepbefore graftédese copolymers may be used
in a combination of two or more kinds.
[0037]

The ethylene/a~olefin copolymer (A-i-a) as described above
may be produced by conventicnally known methods using a vanadium
catalyst, a titanium catalyst, a metallocene catalyst, or the
like,

[0038]

Further, the modified ethylene/a-clefin copolymer (A-i-b)
is a polymer obtained by grafting an unsaturated carboxylic acid
or a derivative thereof (hereinafter, referred to as unsaturated
carboxylic acid or the like) to an ethylene/o-olefin copolymer
(for example, the ethylene/o-clefin copolymer (A-i-a}), and
satisfies the aforementioned slastic modulus in tension.
[0039]

The grafted amount of the unsaturated carboxylic acid or
the like in the modified ethylene/a~olefin copolymer is in the

range of 0.01 to 30 wt%, preferably 0.01 to 10 wt%, and more

preferably 0.1 to 2 wt% with respect to 100 wt% of the
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[00401 Specific examples of the unsaturated carboxylic acid may include
acrylic acid, maleic acid, fumaric acid, 5 tetrahydrophthalic acid, itaconic
acid, citraconic acid, crotonic acid, isécrotonic acid, nadic acid™
(endocisbicyclo [2, 2, 1] hept-5-ene-2, 3-dicarboxylic acid) and the like.
[0041] 10 Further, the unsaturated carboxylic acid derivatives may
include a halide,compound, an amide compound, an imides compound,
ST PRGEEHhYRREE, SPE Ak BT SSpoindéfthESthsaturated carboxylic
acid, for example. Specifically, they may include maleyl chloride,
wo%ﬂa\leimide, maleic anhydride, citraconic 15 anhydride, monomethyl
maleate, dimethyl maleate, glycidyl maleate and the like. Among these,

unseiratdd dicarBsytie acid orlh anydrideRereotis proferred, acid may

. particularly maleic acid and nadic acidTM or an acid anhydride thereof
inclhrdpreferrady §0042] 20 6te thafidhegraft positioh-of theé whsatufated acid,
carboxylic acid or the like grafted to the ethylene/a-olefin copolymer (for
tet mapiplie rethyehefa-oktfincbopolymerdAtica)) ot parictiariydimited asid,

long as the unsaturated carboxylic acid or the like is bonded to an
crotarbitrary carboi@atom of theotd @thyléne/a-olefinicbpolymeradic acid™

(endocisbicyclo[2,2,1]hept-5-ene-2, 3-dicarboxylic acid) and the

Further, the unsaturated carboxylic acid derivatives may
include a halide compound, an amide compound, an imides compound,
an acid anhydride, and an ester compound of the unsaturated
carboxylic acid, for example. Specifically, they may include
maleyl chloride, maleimide, maleic anhydride, clitraconic
anhydride, monomethyl maleate, dimethyl maleate, glycidyl
maleate and the Like. Amcong these, unsaturated dicarboxylic acid
or an anhydride therecf is preferred, particularly maleic acid
and nadic acid™ or an acid anhydride thereof are preferred.
100427

Note that, the graft positicn of the unsaturated carboxylic
acld or the like grafted to the ethylene/o-olefin copolymer (for
example, ethylene/g-oclefin copolymer (A-i~-a}) is not
particularly limited as long as the unsaturated carboxylic acid

or the like is bonded to an arbitrary carbon atom of the
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[0043] The graft modification of the ethylene/a-olefin copolymer with
unsaturated carboxylic acid or the like can be performed with 5
conventionally known graft-polyme?‘ifation methods. Examples of the
methods may include a method in which graft-polymerization is
performed by adding the unsaturated carboxylic acid or the like after the
ethylene/a-olefin copolymer is fused and a method in which

et hygefey Siyeiizatior ’EPerfdiffed by adding unsaturated 10 carboxylic
acid or the like after the ethylene/a-olefin copolymer is dissolved in a

(004 vent. 0044] In these processes, when the graft-polymerization is
performed in the presence of a radical initiator, a grafting 15 monomer

sudi'gs4he tinsatathfed-earboRyfié abltFortHeik@mag velefin copolymer
. graft-polymerized efficiently. In this case, the radical vitiator is used in an
w1 Lhapiguint 'of ¢S 8lIG 00K part (022 parts: By weldhanith rdspec t6 apped with
parts by weight of the ethylene/a-olefin copolymer. 20 [0045] As the
convigiceh initidtorsnergaric péroxiddsyraze tonipoundss taittithe likeramples of
used. Specific examples of the radical initiators may include: benzoyl
the perokidés dichiorobenzoyl perosides dicmyt 1 5cperoxide; dit-bymrization
peroxide, 2,5-dimethyl-2,5-di(peroxide
is performed by adding the unsaturated carboxylic acid or the like
after the ethylens/a-olefin copolymer is fused and a method in
which graft-polymerization is performed by adding unsaturated
carbeoxylic acid or the like after the ethylene/o~clefin copolymer
is dissolved In a solvent.
[0044)

In these processes, when the graft-polymerization is
performed in the presence of a radical initiator, a grafting
monomer such as the unsaturated carboxylic acid or the like may
be graft-polymerized efficiently. In this case, the radical
initiator is used in an amcunt of usualily 0.001 part to 2 parts
by weight with respect to 100 parts by weight of the
ethylene/a-olefin copolymer.

[0045]
As the radicel initiators, ocrganic percoxides, azo compounds,
and the like are used. Specific examples of the radical

initiators may include:

benzoyl peroxide, dichlcrobenzoyl peroxide, dicumyl
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benzoate) hexine-3, 1,4-bis(t-butylperoxyisopropyl) benzene, lauroyl
peroxide, t-butyl peracetate, 2,5-dimethyl-2,5-di-(t-butylperoxide)
hexine-3, 5 2,5-dimethyl-2,5-di(t-buly#peroxide) hexane, t-butyl
perbenzoate, t-butyl perphenylacetate, t-butyl perisobutylate, t-butyl
per-sec-octoate, t-butyl perpivarate, cumylperpivarate, t-butyl
perdiethylacetate, azobisisobutylonitrile, dimethylazoisobutylate and the
perqikedt [0046]-AMBAY theBEr dialkyE perokidessuchtdy dicdnfyt permedexide
di-t-butyl peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy) hexine-3,
benzpsidimethyk2 Bedift-bulyl feroxy) hexatiey L abis(i-basppepxyisoprepylrre,
benzene and the like are 15 preferably used. [0047] The reaction
Launemberature of gragtpolyriterization usingthéuhasital initiator agirrthestate,
above or graft-polymerization without using a radical initiator is set in the
2, Srahge of usuadlyb60 to 20-850€ lavelprefatably 150 to 300C. [00481cFige-3,
elastic modulus in tension of the copolymer (A-i) is as in the polymer (A)
2, Sdeserbed atready,cand isdfrom1(: ¢ MRa ¢z 140 Pa, preferabdy from 1 MPRutyl
to 40 MPa, in which a more marked 16 effect is exerted.
perbenzoate, t-butyl perphenylacetate, t-butyl perisocbutylate,

t-butyl per-sec—octoate, t-butyl perpivarate, cumyl perplvarate,
t-butyl perdiethylacetate, azobislsobutylenitrile,
dimethylazoisobutylate and the like.

(0046}

Among these, dialkyl percoxides such as dicumyl peroxide,

di-t-butyl peroxide, 2,5-dimethyl~2,5-di (t-butylperoxy)
hexine-3, Z2,>-dimethyl-2,5-di (t-butylperoxy) hexane,
l,4-bis(t-butylperoxyisopropyl) ©benzene and the like are

preferably used.
[0047)

The reaction temperature of graft-polymerization using the
radical initiator as in the above or graft-polymerization without
using a radical initiator is set in the range of usually 60 to
350°C and preferably 150 te 300°C.

(0048]

The elastic modulus in tension of the copolymer (A-1) is

as in the polymer (A) described already, and is from 0.1 MPa to

40 Pa, preferably from 1 MPa to 40 MPa, in which a more marked
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0049] [Copolymer (A-ii) having a structural unit derived from propylene
and a structural unit derived from an a-olefin having 2 to 20 carbon 5
atoms except for propylene] The copdlymer (A-ii) having a structural unit
derived from propylene and a structural unit derived from an a-olefin
having 2 to 20 carbon atoms except for propylene used in the present
invention (hereinafter, may be referred to as a copolymer (A-ii) ) 10 is a
e eeSpyiendasoléfsleopolymer (A-ii-a) obtained by copolymerizing
propylene and an a-olefin having 2 to 20 carbon atoms except for
[Ooﬁ)?dpylene, or a modified propylene/a-olefin copolymer (A-ii-b) in which an
unsaturated carboxylic acid or a derivative thereof is grafted to a
[Coprepyiene/diolefin bepulpmer 15 (fortexamiplen copolymers(Afiza)), whichy lene
has an elastic modulus in tension (YM: ASTM D-638) in the range
and gestrbed: abeve. {00503 Specifid examples-oflithe axolefin having210 2@ rbon
carbon atoms except for propylene copolymerized with propylene may
a L olric|ydes 20 ethylener dshutene, 11-pentene, 1-hexene, 1-heptene,
1-octene, 1 nonene, 1-decene, 1-undecene, 1-dodecene, 1-hexadecene,
1-o6tadecepe L lznonadecene, h:eidesene «4-methyld-pentene apd theq from
like. These a-olefins may be used alone or in a combination of two or
promarerkindsicdla [80bbtural unit derived from an a-olefin having

2 to 20 carbon atoms except for propylene used in the present
invention (hereinafter, may be referred to as a copolymer (A-ii})
is & propylene/u-olefin copolymer (A-ii-a) obtained by
copolymerizing propylene and an w-olefin having 2 to 20 carbon
atoms except for propylene, or a modified propylena/o-olefin
copolymer (A-ii-b) in which an unsaturated carboxylic acid or a
derivative thereof is grafted to a propylene/o-olefin copolymer
(for example, copolymer (A-ii-a)), which has an elastic modulus
in tension (YM: ASTM D-638) in the range described above.
[0050]

Specific examples of the u~olefin having 2 to 20 carbon atoms
except for propylene copolymerized with propylene may include
ethylene, l-butene, l-pentene, l-hexene, l~heptene, l~octene,
i-nonene, l-decene, i-undecene, 1-dodescene, l-hexadecene,
l-octadecene, l-nonadecene, l-eicosene, d-methyl-1l-pentene and
the like. These o-olefins may be used alone or in a combination

of two or more kinds.
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It is desirable that the propylene/a-olefin copolymer (A-ii-a) contains a
structural unit derived from propylene in an amount of 50 to 95 mol% and
a structural unit derived from the 5 a-oélefin having 2 to 20 carbon atoms
except for propylene in an amount of 5 to 50 mol% (here, the total
amount of the structural unit derived from propylene and the structural
unit derived from the a-olefin having 2 to 20 carbon atoms except for
{Ooi}épylene is 100 mol%) 10 [0052] The composition of the
propylene/a-olefin copolymer (A-ii-a) is usually determined by measuring
a 13C-NMR Spéctidi ot alSuhiplé 86IutiGiPmwRTRE Aot 260 Ingosfithe ymer
propylene/a-olefin copolymer is uniformly dissolved in 1 ml of
(A~ hexaehisrbbatatfere 1550 AP0 mimidiaimsteriose e ot @ nwasbing in an
temperature of 120C, a measuring frequency of 25.05 MHz, a spectrum
amoyidgthodt 7800 Pz Ja palsé rapeétitiorbtiresfur2 secndnd depulseedidtnof the
6 psec. [0053] It is desirable that the propylene/a-olefin copolymer 20
a-o{&HILA) hsedithe presht invartionaiasta density (ASTM Drij0B)eak in an
preferably 0.850 to 0.905 g/cm3, and more preferably 0.850 to
amoPrg8sy/cm3 cFbfthes, litss (desiable thattthesplopylenefa olefinhcopolymeraral
(A-ii-a) has a melt flow rate (MFR: ASTM D 1238, 230C, 2.16 g of load) of
un prdferably.0lco 400 gMDemin,andre: peeferably 18- 810 1:ta 2000/10-4aint rom
and still more preferably 0.1 to 70 g/10
the o-olefin having 2 to 20 carbon atoms except for propylene is

100 mol%).
[0052]
The composition of the propylense/o-olefin copolymer

{A-ii-a) is usually determined by measuring a *’

C~NMR spectrum of
a sample solution in which about 200 mg of the propylene/a-olefin
copelymer is uniformly dissolved in 1 ml of hexachlorobutadiene
ina 10 mm diameter test tube, at a measuring temperature of 120°C,
a measuring frequency of 25.05 MHz, a spectrum width of 1500 Hz,
a pulse repetition time of 4.2 sec, and a pulse width of 6 usec.
[0053]

It is desirable that the propylene/o-olefin copolymer
(A-ii-a) used in the present invention has a density {ASTM D 1505)
of preferably 0.850 to 0.905 g/cm’, and more preferably 0.850 to
0.885g/cm’. Further, it is desirable that the propylene/o-olefin
copolymer (A-ii-a) has a melt flow rate (MFR: ASTM D 1238, 230°C,

2.16 gof load) of preferably 0.01 to 400 g/10 min, more preferably
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min. [0054] in addition, the melting point (Tm) of the 5 propylene/a-olefin
copolymer (A-ii-a) as measured with DSC (differential thermogravimetric
analysis) is not particularly Iimited,ltﬁjt more preferably the melting point
(Tm) as measured with DSC is 100C or lower or no melting point is
observed; more preferably the melting point (Tm) is 70C or lower or no
melting 10 point is observed; and particularly preferably no melting point

0. 01igtGdeived AWheR the rﬁaﬁnamﬁh (g Satisfiestilatove tohditibhsg/ 10

. the blocking prevention effect provided by the present invention is

M- remarkable. The temperature at the maximum peak position in an

endothermic curve obtained by DSC is selected as 15 the melting point

(rim). The definition of "no melting point is observed" and the method for

measuring the endothermic curve of DSC are the same as those of the

ethyflene/a<slefin: €dpolymef S(A-i-&F {0058] 20 Fofher, thé™m)  of  the

stereoregularity of the polypropylene may be any of syndiotactic,

rrocigbtietic cand atactic. J0056] Spetific @xanmpies of the proppese/a-vlefin  DSC
copolymer (A-ii-a) may include a propylene/ethylene copolymer, a 19

(difgropylenetl-butenesopoymes rgropyleatictiyiend/s-buenearticularly

[GO5

limited, but more preferably the melting point.(Tm) as measured
with DSC is 10C°C or lower or no melting point is observed; more
preferably the melting point (Tm) is 70°C or lower or no melting
peint is observed; and particularly preferably no melting point
is observed. When the melting point (Tm) satisfies the above
conditions, the bleocking preventicn effect provided by the present
invention is remarkable. The temperature at the maximum peak
position in an endothermic curve obtained by DSC is selected as
the melting point (Tm). The definition of “no melting point is
observed” and the method for measuring the endothermic curve of
DSC are the same as those of the ethylens/o-olefin copolymer
(A-1-a).
[00355]

Further, the stereoregularity of the polypropylene may be
any of syndlotactic, isotactic, and atactic.
[0056]

Specific examples of the propylene/u-clefin copolymer

(A-ii~a) may 1include a propylene/ethyiene copolymer, a
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copolymer, a propylene/ethylene/1-octene copolymer and the like. These
copolymers may be used in a combination of two or more kinds. [0057] 5
The propylene/a-olefin copolymer (Afii-a) as described above may be
produced by conventionally known methods using a vanadium catalyst, a
titanium catalyst, a metaliocene catalyst, or the like. [0058] 10 Further,
the modified propylene/a-olefin copolymer (A-ii-b) is a polymer obtained
P r opy grafting-an uasaturatedb tarsoxylicacie oraderivative thereof / 1 -butene
(hereinafter, referred to as unsaturated carboxylic acid or the like) to a
copprppyleneiaealefiy copeleiéryiamexdinple tthe . 5 propyere/aolkéfime 1ike.
copolymer (A-ii-a)). [0059] The unsaturated carboxylic acid or the like
Theassed for theeproductibr of the modifiedrpropydene/a-olefin copolynmes kinds.
(A-ii-b) are the same compounds as that used for the production of the
(0020 modified ethylene/a-olefin copolymer (A-i-b). [0060] The grafted
amount of the unsaturated carboxylic acid or the like in the modified
propylene/asplefia copalymer {Adi-k)oiscibthe range-afi0-Q1 te:30 Weecribed
preferably 0.01 to 10 wt%, and 20 more preferably 0.1 to 2 wt% with
abovespegt ted 09 widoebthery conventionally known methods using a

vanadium catalyst, a titanium catalyst, a metallocene catalyst,
or the like.
[oosg!

Further, the modified propylene/o-olefin copolymer
(A-ii-b) 1s a polymer obtained by grafting an unsaturated

carboxylic acid or a derivative thereof (hereinafter, referred

to  as unsaturated carboxyliic acid or the like) to a

propylene/a~clefin copolymer (for example, the
propylene/w~olefin copolymer (A-ii-a)).
[0059]

The unsaturated carboxylic acid or the like used for the
production of the modified propylene/o-olefin copolymer (A-1ii-b)
are the same compounds as that used for the production of the
modified ethylenes/o~olefin copolymer (A-i-b).

[0060]

The grafted amount of the unsaturated carboxylic acid or

the like in the modified propylene/a-olefin copolymer (A-ii-b)

is in the range of 0.01 to 30 wt%, preferably 0.01 to 1C¢ wt%, and
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propylene/a-olefin copolymer before grafted. 00611 Note that, the graft
position of the unsaturated carboxylic 5 acid or the like grafted to the
propylene/a-olefin copolymer is notparticularly limited as long as the
unsaturated carboxylic acid or the like is bonded to an arbitrary carbon
atom of the propylene/a-olefin copolymer. [0062] 1.0 The graft
modification of the propylene/a-olefin copolymer with unsaturated

NOT L alydkyfic Atithor'thé 1iké can Be beiférmedifiSRIRanMEr sififarlyts tie the
production method of the (A-i-b). [0063] The elastic modulus in tension of

Prokid RBFONNTErTAL i§ TS A¥is thebgdlgrier grpdésdibed already, and is

referably 0.1 to 40 MPa, more preferably 0.1 to 20 MPa, particularly

_[ OOE%ré‘ferably 0.1 to 10 Pa, and particularly preferably 1 to 10 MPa, in which
a more marked effect of the present invention is exerted. [0064] 20
[Cobelyteh pa-iiiFhavifigea stiuctdrallanit derivee frone ethyddrma] @arboxylic

~ structural unit derived from an a-olefin having 3 to 20 carbon atoms, and

aclq strutturalluniedervéd front a donjugated pbiyenérandfotan copolymer is
non-conjugated polyene] The copolymer (A-iii) having a structural unit

not derived froha 21y ethylenesca structarad unit derivedrfrem anea-etefirshaving 1ic
3to

acid or the like is bonded to an arbitrary carbon atom of the

propylene/o-olefin copolymer.

[0062]

The graft modification of the propylene/a-olefin copolymer
with unsaturated carboxylic acid or the like can be performed in
a manner similarly to the production method of the (A~i~Db).
[GD63]

The elastic modulus in tension of the copolymer (A-ii) is
as in the polymer (A} described already, and is preferably 0.1
to 40 MPa, more preferably 0.1 to 20 MPa, particularly preferably
0.1 to 10 Pa, and particularly preferably 1 to 10 MPa, in which

a more marked effect of the present invention is exerted.
[0064)]

[Copolymer (A-iii) havinga structural unit derived fromethylene,
a structural unit derived from an o-olefin having 3 to 20 carbon
atoms, and a structural unit derived from a conjugated polyene
and/or a non-conjugated polyene]

The copolymer (A-1ii) having a structural unit derived from
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20 carbon atoms, and a structural unit derived from a conjugated polyene
and/or a non-conjugated polyene used in the present invention
(hereinafter, may be referred to as & €opolymer (A-iii)) 5 is a copolymer
(A-iii-a) obtained by randomly copolymerizing ethylene, an a-olefin having
3 to 20 carbon atoms, and a conjugated diene monomer and/or a
_._nhon-conjugated polyene monomer, or a copolymer (A-iii-b) (hereinafter,
CthphayBe fafred 6 A%l nistified cCopGiyEF PALIAB) I 1R Wik ane ving 3 to
unsaturated carboxylic acid or 10 a derivative thereof is grafted to a
0 Ceputyimer Tor exaishie, $e CopoRamer pA-ti-aprobtainetrby randomiy gated
copolymerizing ethylene, an a-olefin having 3 to 20 carbon atoms, and a
POl yemfugatictl Wend MeTorReRaNgRE athoncorfutatetspalyérre rbromer sent
~which has an elastic modulus in tension (YM: ASTM D-638) in the range
Lnverdeseribed aboie. [6065] Théa-oiefins inciute dsutnotfimitedado, those i} )
~ having 3 to 20 carbon atoms, and may be straight-chain or branched.

13 0068208 sacificiexamples of tHeamtefinoway mctidelpropyleneymerizing
1-butene, 1-pentene, 1-hexene, 3-methyl-I-butene, 3-methyl-1--pentene,
ethylethyl-|pentenes 4imethytilpeitene? Uanethykl-diexene, and & conjugated

4,4-dimethyl-l-hexene, 4,4-dimethyl-l-pentene, 4-ethyl-l-hexene,
diergzethykbhexere; @ 4 -heptene; deoctene,tlknoneneydrdeceffomer, or a
1-undecene, 1-dodecene,
copolymer (A-1ii-b) (hereinafter, may be referred to as a modified

copolymer {A-iii-b)) in which an unsaturated carboxylic acid or
a derivative thereof is grafted to a copolymer {(for example, the
copolymer {A-iii-a)) obtained by randomly copolymerizing
ethylene, ana-olefin having 3 to 20 carben atoms, and a conjugated
diene monomer and/or a non-conjugated polyene monomer, which has
an elastic modulus in tension (YM: ASTM D-638) in the range
described above.
(0065]

The o-olefins include, but not limited to, those having 3
to 20 carbon atoms, and may be straight-chain or branched.

(0066}

Specific examples of the a~olefin may include propylene,

i~butene, l-pentene, i-hexene, 3-methyl-1~butene,
3-methyl-l-pentene, 3-ethyl-l-pentene, d-methyl-l-pentene,
d-methyl-l-hexene, 4,4~dimethyl-1-hexene,

4,4-dimethyl-l-pentene, 4-ethyl-l-hexene, J-ethyl~1-hexens,



1-tetradecene, 1-pentadecene, 1-hexadecen, 1-heptadecene,

1-octadecene, 1 nonadecene, 1-eicosene, 9-methyl-I-decene,

11-methyl-I-dodecene, 12-ethyl-I-tetradecene and the like. 5 Among these,

propylene, 1-butene, 1-hexene, 1-octene, and 1-decene are preferably

used. [0067] These a-olefins may be used alone or in a combination of

two or more kinds. 10 [0068] The conjugated diene monomer is
L-hqppresentedby thedollowing fofmulaje069k [Chentidalfonnuld 1}iGHCene,

_CR 1500701, In the formula, R1 and p'2, each is independently a
1-teiregareratom, aratkykedaytgroup having<k thi=8 €arbon atbrmistand atne,

least one of R™ and R2 is a hydrogen atom. 20 [0071] 23 Specific
1-oxansples of thelconjugatedstiene may<dnclude1¢3-butadieng;y1-1-decene,

1,3-pentadiene, 1,3-hexadiene, 1,3-heptadiene, 1,3-octadiene,
11-ndephenyld;Sbdtadiense, 1-plemyiid/d-pentadiensjecene and the like.

5 Among these, propylene, l-butene, l-hexene, I1-octene, and

l-decene are preferably used.

[0067]

These o-olefins may be used alone or in a combination of
twe or more kinds.,
10 (0068}
The conjugated dienemonemer is represented by the following
formula.
[(C069]

[Chemical formula 11

/H
CHEZCH“CEC
v e

15
(00701
In the formula, R' and R, each is independently a hyvdrogen
atom, an alkyl or aryl group having 1 to 8 carbon atoms; and at
least one of R* and R? is a hydrogen atom.

20 [0071]
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isoprene, 2-ethyl-l,3-butadiene, 2-propyl-1,3-butadiene, 5
2-butyl-1,3-butadiene, 2-pentyl-1,3-butadiene, 2-hexyl-1,3-butadiene,
2-heptyl-l,3-butadiene, 2-octyl-1,3-Butadiene, 2-phenyl-1,3-butadiene and
the like. Among these, 1,3-butadiene and isoprene are particularly
preferable because they are excellent in copolymerization 10
performance. These conjugated diene monomers may be used alone or

in aceGinbinafiof HTHNe BF ndreKifids {00 7 FHitthet L§petificexamplesde
of the non-conjugated polyene monomer may include dicyclopentadiene,
L 3Putxabiehe, 15 cRis bethdiaie, methylensatorboment, atiyiidendicne,
norbornene, 4,8-dimethyl-1,4,8-decatriene, 4,8-dimethyl-1,4,9-decatriene,
L1 3peiimetiyri, 4 odecathene, 5, 8dimaiyia 4 O-gécatténg,, 4-pentadiene,
~ 5,9-dimethyl-1,4,9-decatriene, 5-vinyl-1,6-octadiene and the like. A
1 sopfeferredna-eoRjudatedopdiyene nronomeris mnialiphatio 26 golyene
compound. [0073; in the copolymer (A-iii-a), the structural unit derived
2~bitgm ~éthytdhet thglstngctuiat bmit detivéd Fronu aadtelefin having 3 to 20
carbon atoms, and the structural unit derived from 24 (non) conjugated
2-hesupene, Monohreld ane rariddmly setuénéedhanddhended together. The
polymer has a double bond structure originated from the (non)conjugated
2-opohjene, Monomets,siaving aphenyl-1, 3-butadiene and the like.
Ameng these, 1,3-butadiene and isoprene are particularly
preferable because they are excellent in copolymerization
performance. These conjugated diene monomers may be used alone
or in a combination of two or more kinds.
[0072]

Further, specific examples of the non-conjugated polyene
monomer may include dicyclopentadiene, 1,4~-hexadiene,
cyclo-octadiene, methylene norbornene, ethylidene norbornene,
4,8~dimethyl-1,4,8-decatriene, 4,8-dimethyl~1,4, 9-decatriene,
4,9-dimethyl~1,4, 9-decatriene, 5,8-dimethyl~1,4, 9~-decatriene,
5,9-dimethyl-1,4, 9-decatriene, 5-vinyl-1, 6~octadiene and the
like. A preferred non-conjugated polyene monomer is an aliphatic
polyene compound.

180737
in the copolymer (A-iii~a), the structural unit derived from

ethylene, the structural unit derived from an a-olefin having 3

to 20 carbon atoms, and the structural unit derived from
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main chain with a substantially linear structure. 5 [0074] The copolymer
(A-iii-a) can be confirmed to have a substantially linear structure and have
substantially no gel-form cross-linké&d polymers by the fact that the
copolymer dissolves in an organic solvent and contains substantially no
insolubles, 10 for example, by the fact that the copolymer completely
dissolves in decalin at 135C when a limiting viscosity of ri is measured.
(noTQG75]1n Yaé e8pahrhEe (A-iiite) uwed i3 thersresent doventiors ethesmotatt and
ratio (ethylene/-olefin) of the structural unit derived 15 from ethylene to
bonggglstivetsrahanit deriVed fromlamanlefinshaving® td 26 cdrbon atemsiisture
in the range of preferably 99/1 to 40/60, more preferably 95/5 to 50/50,
or i andastidndreoprefermbly: ©0/ TO g 65/45sth additienswhendhetotal ofsthéng a
structural unit derived from ethylene, the structural unit derived from the
ma 1 20crelefiny ant the strocturaltunitiderived-feann asconjugated diene and/or
a non-conjugated polyene is 100 mol%, the total of the structural units
[00'détived from the conjugated diene and non-conjugated polyene is
preferably 0.1 to 30 mol% and more preferably 0.2 to 20 mol%. 25 [0076]
It isTesirabde-thatthe copolymer({A-ii-axused i the presertdnventionave a
has a density (ASTM D 1505) of preferably 0.855
substantially linear structure and have substantially no gel-form

cross—-linked polymers by the fact that the copolymer dissolves
in an organic solvent and contazins substantially no insolubles,
for example, by the fact that the copolymer completely dissolves
in decalin at 135°C when a limiting viscosity of n is measured.
[0075]

In the copolymer (A-iii-a) used in the present invention,
themolar ratio (ethylene/a~olefin) of the structural unit derived
from ethylene to the structural unit derived from an a-~olefin
having 3 te 20 carbon atoms is in the range of preferably 99/1
to 40/60, more preferably 95/5 to 50/50, and still more preferably
90/10 to 55/45. In addition, when the total of the structural
unit derived from ethylene, the structural unit derived from the
a-olefin, and the structural unit derived from a conjugated diene
and/or a non-conjugated polyené 1s 100 mol%, the total of the
structural units derived from the conjugated diene and
non-conjugated polyene is preferably 0.1 to 30 mol% and more

preferably 0.2 fo 20 mol%.
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too. 880 g/cm3 and more preferably 0. 855 to 0.875 g/cm3, and a Mooney
5 viscosity (ML1+4(100C)) in the range of preferably 1 to 150 and more
preferably 5 to 130. 0077] It is desirable that the copolymer (A-iii-a) has a
limiting viscosity of r~ as measured in decalin at 135C of usually in the
10 range of 0.1 to 10 dl/g and preferably 1.0 to 7.0 dl/g. The limiting
viscosity of p is a measure for the molecular weight of an unsaturated
00 Ghefin polymer (iii). [0078] In addition, the melting point (Tm) of the
copolymer 15 (A-iii-a) as measured with DSC (differential
thefrhogravirhetric ahalysis) is AbEpartiealaripdimite; bbt more preférably the
the melting point (Tm) as measured with DSC is 100C or lower or no
PreSRBEng PGIRE iscobsérv e horelprefé Fabhy the Meltihgodoint €Fmy s 70 €. 855
or lower or no melting point is observed; and particularly 20 preferably no
£o 0 pfdhg faintis Disarvad: Wharm tHemelBRG point- ETr)wsatisfies: thiea Mooney
above conditions, the blocking prevention effect provided by the present
v1 s Gmverition i§iremarRable) Thérterhperaturesatthermafiomah beak posiion and
in an endothermic curve obtained by DSC is selected as the melting point
norgTaneThe 26! definition b3 8no melting point is observed" and the method
for measuring the endothermic curve of DSC are the same as those of
[COtRe ethylene/a-olefin copolymer (A-i-a).

It is desirable that the copolymer (A-iii-~a) has a limiting
viscosity of n as measured in decalin at 135°C of usually in the
range of 0.1 to 10 dl/g and preferably 1.0 to 7.0 dl/g. The
limiting viscosity of n is a measure for the molecular weight of
an unsaturated olefin polymer (iii).

[0078]

In addition, the melting point (Tm) of the copolymer
(A-iil-a) as measured with DSC (differential thermogravimetric
analysis) is not particularly limited, but more preferably the
melting peint {Tm) as measured with DSC is 100°C or lower or no
melting point is observed; more preferably the melting point (Tm)
18 70°C or lower or no melting point is observed; and particularly
preferably no melting point is observed. When the melting point
(Tm) satisfies the above conditions, the blocking prevention
effect provided by the present invention is remarkable. The
temperature at the maximum peak position in an endothermic curve

obtained by DSC is selected as the melting point (Tm). The
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[0079] 5 Further, the stereoregularity of polypropylene may be any of
syndiotactic, isotactic, and atactic. [0080] It is also desirable that the
copolymer (A-iii-all has an iodine fie of usually 1 to 50, preferably 3 to
50, and more 10 preferably 5 to 40. [0081] In the present invention,
preferably at least one among the molar ratio of each structural unit, the
JJimiting viscosity of r, and the iodine value is in the above ranges, more
detifreterbly* 15 e GFMore of ek ard in the bSFE rafges, dify methed for
particularly preferably all of them are in the above ranges. [0082] Further,
M 2SHE NI/ MRS aT0E 88 Fredsited By 6 PEfisieférably Forfies. 26 [6083e °f
The Mw/Mn of the copolymer (A-iii-a) was measured by GPC (gel
the ShMeston hiromatograpiy)in d'sslverht of~értho-dichlorobenzene at
140C. [0084] 27 The copolymer (A-iii-a) used in the present invention
EOop’inc%éy be a so-called oil-extended rubber, that is, a rubber extended with a

softener such as a conventionally known mineral oil type
Further, the stereoregularity of polypropylene may be any

of syndictactic, isotactic, and atactic.
[0080]

It is also desirable that the copolymer (A-iii-a) has an
iodine value of usually 1 te 50, preferably 3 to 50, and more
preferably 5 to 4C.

[0081]

In the present invention, preferably at least one among the
molar ratic of each structural unit, the limiting viscosity of
n, and the iodine value is in the above ranges, more preferably
two or more of these are in the above ranges, and particularly
preferably all of them are in the above ranges.

[0082]

Further, the Mw/Mn value as measured by GPC is preferably
3 or less.

(00833

The Mw/Mn of the copolymer {(A-iii-a) was measured by GPC
(gel paermeation chromatography) in a solvent of
ortho-dichlorobenzene at 140°C.

[0084]
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softener and the like. 5 [00851 Specific examples of the copolymer
(A-iii-a) used in the present invention may include an EPDM such as an
ethylene/propylene/1,3-butadiene cépolymer, an
ethylene/propylene/isoprene copolymer, an 10
ethylene/propylene/5-ethylidene-2-norbornene copolymer rubber and the
like, and an oil-extended EPDM such as an oil-extended
ethylRBefropyiehar , $tbtitadiche coislyrher tdreolextsitded nvention may
ethylene/propylene/isoprene copolymer, an oil-extended
be sthgleRe/ptepylehe/seathylidene RuRtTbsrdreadopalymer Fubberr 18xhended
~ the like. [00861 The copolymer (A-iii-a) as described above is obtained by
witlheghdtyrhefizing, preferably Fandoiiy: copolymelzifgrethylehes anl acoléfi ype
having 3 to 20 carbon atoms, and a conjugated diene 20 monomer and/or
sofffiréonjugatetdpolyierfe represented by the formula mentioned above in
the presence of a conventionally known vanadium or metaliocene
[00%atalyst. [00871 The details about the production method of the copolymer
28 (A-iii-a) used in the present invention and the metallocene catalyst
usettinthé productionlmethod areedesgribbdner Japanese Ratented in the
Laid-Open Publication No. HIi-228743.
present invention may include an  EPDM  such as an

ethylene/propylene/1, 3-butadiene copolymer, an
ethylene/propylene/isoprene copolymer, an
ethylene/propylene/5-ethylidene-2-norbornene copolymer rubber
and the like, and an oil-extended EPDM such as an oll-extended
ethylene/propylene/1l, 3~-butadiene copolymer, an oil-extended
ethylene/propylene/isoprene copolymer, an cil-extended
ethylene/propylene/5-ethylidene-2-norbornene copolymer rubber
and the like.
(0086}

The copolymer (A-iii-a) as described above is cbtained by
copolymerizing, preferably randomly copolymerizing ethylene, an
a-clefin having 3 to 20 carbon atoms, and a conjugated diene

monomer and/or non-conjugated polyene represented by the formula

~mentioned above in the presence of a conventionally known vanadium

or metallocene catalyst.
[0087]

The details about the producticn method of the copolymer
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[0088] 5 In addition, the modified copolymer (A-iii-b) is a polymer in
which an unsaturated carboxylic acid or a derivative thereof (hereinafter,
referred to as unsaturated carboxylié @cid or the like) is grafted to a
copolymer (for example, the copolymer (A-iii-a)) obtained by randomly
copolymerizing ethylene, an 10 a-olefin having 3 to 20 carbon atoms, and
a conjugated diene monomer and/or a non-conjugated polyene monomer.
(A-10689) Theswisafutatelcarboxy ke acid bF thetlikeusedforthe protattiorrene
of the modified copolymer (A-iii-b) are the same 15 compounds as that
cata e For gl pidditston o thes fodifiet: ethylene/a-dlefincdpolyer Japanese
(A-i-b). [0090] The grafted amount of the unsaturated carboxylic acid or
Patenhg like irfittermodied copolymer (Rciii-0)is ir2thg/rahge of 20 0.01 to 30
wit%, preferably 0.01 to 10 wt%, and more preferably 0.1 to 2 wt% with
[0C&&3pect to 100 wt% of the unsaturated olefin copolymer (iii-a) before
grafted. [0091] Note that, the graft position of the unsaturated carboxylic
29 Hciddrithel ke graftecidal {Hel eopolymel abtained-hyirandomly a polymer
copolymerizing ethylene, an a-olefin having 3 to 20 carbon atoms, and a
in wonjugatedudiens monamer-ant/or a non-eerijdgated:palyeneative thereof

(hereinafter, referred to as unsaturated carboxylic acid or the
like) is grafted to a copolymer (for example, the copolymer
(A-iii-a)) obtained by randomly copolymerizing ethylene, an
a-olefin having 3 to 20 carbon atoms, and a coniugated diene
nonomer and/or a non-conjugated polyene monomer.

(0089

The unsaturated carboxylic acid or the like used for the
production of the modified copolymer (A-iii~b) are the same
compounds as that used for the production of the modified
ethylene/a-olefin copolymer (A-i-b).

[0090]

The grafted amount of the unsaturated carboxylic acid or
the like in the modified copoclymer (A-iii-b) is in the range of
0.01 to 30 wt%, preferably 0.01 to 10 wt%, and more preferably
0.1 to 2 wt% with respect to 100 wt% of the unsaturated olefin
copolymer {(iii-a) before grafted.

(0091}

Note that, the graft position of the unsaturated carboxylic
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monomer is not particularly limited as long as the unsaturated 5 carboxylic
acid or the like is bonded to an arbitrary carbon atom of the copolymer
obtained by randomly copolymeriziﬁa ethylene, an a-olefin having 3 to 20
carbon atoms, and a conjugated diene monomer and/or a non-conjugated
polyene monomer. [0092] 10 The graft modification with the unsaturated
carboxylic acid or the like can be performed in a manner similarly to the

21 dRuEEN Tmisthdt 8 the{i-by. (DO FRE elRE nibthits fiftensicrraronly
the copolymer (A-iii) is 15 as in the polymer (A) described already, but is
COPIWGFE prefersbly T B 118 Mo MPaCarft §fimdte preférabhy Lo 20MPE, & oms

which a more marked effect is exerted. [0094] [Copolymer (A-iv) having a
and @pgcttirkt Umftderfea TRor GHiehe 2201 4R aAstirdturad ini RFivedTrohvene
vinyl acetate] The copolymer (A-iv) having a structural unit derived from
moncathylene and alstriicturalanit dedvad fromh vilylacetatesuse intliaiturated
present invention (hereinafter, may be referred to as a copolymer (A-iv) )
carhganathyienalviny beetatercopslypierdAdivea) 30 ablaitedby carbon atom
copolymerizing ethylene and vinyl acetate, or a modified ethylene/vinyl
ol tdcetatercopolymerPAdi-byih Whichraniansaturared. garbokylicgcidonal ene,
derivative thereof is grafted
an o—olefin having 3 to 20 carbon atoms, and a conjugated diene
monomer and/or a non-conjugated polyene monomer.
[0092]
The graft modification with the unsaturated carboxylic acid
or the like can be performed in a manner similarly to the production

method of the (i-b).
[0093]

The elastic medulus in tension of the copolymer (A-1ii) is
as in the polymer (A) described already, but is more preferably
0.1 to 40 MPa and still more preferably 1 to 40 MPa, in which a
more marked effect is exerted.

[0094]
[Copolymer (A-iv} having a structural unit derived from ethylene
and a structural unit derived from vinyl acetate]

The copolymer (A-iv) having a structural unit derived from
ethylene and a structural unit derived from vinyl acetate used
in the present invention (hereinafter, may be referred to as a

copolymer (A-1iv)) is an ethylene/vinyl acetate copolymer (A-iv-a)
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to an ethylene/vinyl acetate copolymer (for example, copolymer 5
(A-iv-a)), which has an elastic modulus in tension (YM: initial elastic
modulus as measured by a method imaccordance with ASTM D-638-03)
in the range described above. [0095] It is desirable that the ethylene/vinyl
acetate copolymer 10 (A-iv-a) used in the present invention has a vinyl
acetate content of preferably 5 to 40 wt% and more preferably 10 to 35

obt avit¥%e: d[0B96 - ipadditien; themeltng poink £Tm)-of the gthylenebinyle, o »
acetate copolymer (A-iv-a) as measured with DSC is preferably 15 100C

mod bf iewerahpQ relting peint is-ehserwed gndimare-preferably63¢,orlawer, an
or no melting point is observed. When the melting point (Tm) satisfies the

uns above cenditionsothelblecking prevention ,effest pravidedby. the present £ o4
invention is remarkable. The temperature at the maximum peak position

to dmaptengdothermic.ouive. 20 obtained by RRC is selected.ag the meé%%% lymer

point (Tm) The definition of "no melting point is observed" and the method

(A-fer- measuring-the-endothepmiceurve of DS are the same.as those of ;.. ; 4,
the (A-i-a). [0097] 31 Further, this ethylene/vinyl acetate copolymer

elabh-v-a) Iy ba | t 3 2. 10 Ko
e TR DT e o

D-638-03) in the range described above.
[0085]

It is desirable that the ethylene/vinyl acetate copolymer
(A-iv-a) used in the present invention has a vinyl acetate content
of preferably 5 to 40 wt% and more preferably 10 to 35 wts.
[0096)

In addition, the melting peint (Tm) of the ethylene/vinyl
acetate copolymer (A-iv-z) as measured with DSC is preferably
100°C or lower or no melting point is observed and more preferably
63°C or lower or no meliting point is observed. When the melting
point(Tm)satisfiestheaboveconditions,thekﬁockingprevention
effect provided by the present invention is remarkable. The
temperature at the maximum peak position in an endothermic curve
obtained by DSC is selected as the melting point (Tm). The
definition of “no melting point is observed” and the method for
measuring the endothermic curve of DSC are the same as those of
the (A-i-a).

[0097]
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min. 5 [0098] Furthermore, the modified ethylene/vinyl acetate copolymer
(A-iv-b) is a polymer in which an unsaturated carboxylic acid or a
derivative thereof (hereinafter, refefed to as unsaturated carboxylic acid
or the like) is grafted to an ethylene/vinyl 10 acetate copolymer (for
example, the ethylene/vinyl acetate copolymer (A-iv-a)). [0099] The
unsaturated carboxylic acid or the like used for the production of the
motiifiet éthylefi&/vinyt hbetate: edpeipmer AG(AhebcarethesamelA-1v-a)
compounds as that used for the production of the modified
genegthyléiielir-vlefirmespolyirer (Adls). [(1D0] The rafted hfibunt of tHé kg of
unsaturated carboxylic acid or the like in the modified copolymer (A-iv-b)
loads ipthesange vf 020 0001 %6 30/ Wy preferably .02 te 10w 3 and mbrg/ 10
preferably 0. 1 to 2 wt % with respect to 100 wt% of the ethylene/vinyl
min.acetate copolymer (for example, the ethylene/vinyl acetate copolymer
(A-iv-a)) before grafted. [0101] 32 Note that, the graft position of the
[ 00 4nsaturated carboxylic acid or the like grafted to the ethylene/vinyl acetate
copolymer is not particularly limited as long as the unsaturated carboxylic
Furthermore, the modified ethylene/vinyl acetate copolymer

(A-iv-Db) is a polymer in which an unsaturated carboxylic acid or
a derivative thereof (hereinafter, referred tTo as unsaturated
carboxylic acid or the like) is grafted to an ethylene/vinyl
acetate copolymer {for example, the ethylene/vinyl acstate
copolymer {(A-iv-a)).

[0099]

The unsaturated carboxylic acid or the like used for the
production of the modified ethylene/vinyl acetate copolymer
(A~iv-b) are the same compounds as that used for the production
of the modified ethylene/a-olefin copolymer (A-i-b).

[0100]

The grafted amount of the unsaturated carboxylic acid or
the 1ike in the modified copolymer (A-iv-b) is in. the range of
0.01 to 30 wt%, preferably 0.01 to 10 wt%, and more preferably
0.1 to 2 wt% with respect to 100 wt% of the ethylene/vinyl acetate
copolymer {(for example, the ethylene/vinyl acetate copolymer
(A-iv-a)) before grafted.

[0101]
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acid or the like is bonded to an arbitrary carbon atom of the 5
ethylene/vinyl acetate copolymer. [0102] The graft modification of the
ethylene/vinyl acetate copolymer with the unsaturated carboxylic acid or
the like can be performed in a manner similarly to the production method
of 10 the (A-i-b). [0103] The elastic modulus in tension of the copolymer
(A-iv) is as in the polymer (A) described already, but is preferably 0.1 to

40 MPagmoretprefesably=Gt toc2Q MRa, andstd mose preferablydockylic
to 10 MPa, especially preferably 1 and 10 MPa, in which a more marked

acieffect ihexetied wher the elasticmagiiug isrtensionys dbeabovespol ymer
range. [0104] [Copolymer rubber (A-v) having a structural unit derived

is rfeampean 20-aromatic vinyl eempeund agtha strctural Anitderved-Eoma v 11 c
conjugated diene (provided that part or all of the structural units may be

acidfydogenatet) khe gopelymey rubber{(A¥having a stietinal Wity of the
derived from an aromatic vinyl compound and a structural unit derived

ethi{roshd3a gonjugatad.diene{provided that part or all of the structural
units may be hydrogenated) (hereinafter, may be referred to as a

(01 6opolymer rubber (A-v) ) is an aromatic vinyl compound/conjugated

The graft modification of the ethylene/vinyl acetate
copolymer with the unsaturated carboxylic acid or the like can
be performed in a manner similarly to the production method of
the (A-i-Db).

(0103]

The elastic modulus in tension of the copolymer (A-iv) is
as in the polymer (A} described already, but is preferably (.1
to 40 MPa, more preferably 0.1 to 20 MPa, and still more preferably
0.1 to 10 MPa, especially preferably 1 and 10 MPa, in which a more
marked effect is exerted when the elastic modulus in tension is
in the above range.

[C104]

iCopelymer rubber (A-v) having a structural unit derived from an
aromatic vinyl compound and a structural unit derived from a
conjugated diene (provided that part or all of the structural units
may be hydrogenated) ]

The copolymer rubber (A-v) having a structural unit derived

from an aromatic vinyl compound and a structural unit derived from
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diene copolymer or a hydrogenate thereof such as a hydrogenated 5
diene polymer composed of a block segment of an aromatic vinyl
compound (including styrene, for example, and the same holds in the
following description)/butadiene copolymer, a hydrogenated diene
polymer composed of a block segment of polyisoprene and a block
segment of an aromatic vinyl compound/isoprene copolymer, 10 a block

a ccopolymercempased pf a-polyraet hlockgnainlygomposed afhanarematiGra 1
vinyl compound and a polymer block mainly composed of a conjugated

unidienesgomponnd -a hydeagenate bk ablockreapo)ymer, compeses-ofay o zs
polymer block mainly composed of an aromatic vinyl compound and a

a copalymes bleckpeainiy. compased-of.a cenjgated diene 1H,compound & gated
hydrogenate of a random copolymer of an aromatic vinyl compound and

diedccanjpgateddiene compound; hereimafter they may-collectively b qenatred

called as a copolymer (A-v-a) ) , and the like, or a modified aromatic vinyl

diesOmpoundiconiugated diena-capelymer. ibberand ashydrogenate.thereof,,

(A-v-b) (hereinafter, may be 20 referred to as a modified copolymer

comfnl) ) inwhichian, unsatwated earbaxylic,aeid or.a derivative thereof is.

grafted to a copolymer having the structural units as in described above

the(@%?%@ggmﬁ1@@§E¥E@@E@hg&ﬁﬁ%édf@géh@£§§TQHEPisapH§5¥%genated

known and has an elastic modulus in tension (YM: initial 34 elastic

di e OIS as Measyred by 8 method.n accordance with ASTM, D-638:03)
in the range described above. These copolymers (A-v) maQ/“be Gse
blo@l@%eegfn@n% C(?fn%iﬂagggﬁétt_\yg %VH% Iéigrqg'ound/iSOprene copolymer,
a block copolymer composed of a polymer block mainly composed of
an aromatic vinyl compound and a polymer block mainly composed
of a conjugated diene compound, a hydrogenate of a block copolymer
composed of a polymer block mainly composed of an aromatic vinyl
cempound and a pelymer block mainly composed of a conjugated diene
compound, a hydrogenate of a random copolymer of an aromatic vinvl
compound and a conjugated diene compound (hereinafter, they may
collectively be called as a copolymer (A-v-a)), and the lLike, or
a modified aromatic vinyl compound/conjugated diene copolymer
rubber and a hydrogenate thereof (A-v~b) (hereinafter, may be
referred to as a modified copelymer (A-v-b)) in which an
unsaturated carboxylic acid or a derivative thereof is grafted
to a copolymer having the structural units as in described above
(for example, the copolymer (A-v-a)), and the like, which is

publicly known and has an elastic modulus in tension (YM: initial
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[0105] 5 In addition, it is desirable that the copolymer rubber (A-v) having
a structural unit derived from an aromatic vinyl compound and a structural
unit derived from a conjugated dieng4provided that part or all of the
structural units may be hydrogenated) has a Vicat softening temperature
(ASTM D1525) of 110C or lower and 10 more preferably 63C or lower, or
no Vicat softening temperature is observed. [0106] It is desirable that the
e L a dromaticdlinyl €onspownrd/corjudated dienécdpolymeraubbenandva th ASTM
hydrogenate thereof (A-v-a) (the 15 copolymer A-v-a) used in the present
D-63Avéntionihas aa arematicivnyl-ddmpouicd (styrers,; derexample)eontents —v)
of preferably 5 to 80 wit% and more preferably 1.0 to 50 wt%. Further, the
may dopolymer fAwrg) generally: hasa-mhek flonrrates (ASTMoR1238,:230C 0 s .
2.16 kg of load) of usually 0.1 to 200 g/10 min and preferably 0.5 to 20
[010/0) g/10 min. [0107] Furthermore, the modified aromatic vinyl
compound/conjugated diene copolymer rubber and a hydrogenate thereof
(A-u-b)is@ipalymeriia whigk anunsaturated earbaxylie Bonacidgr8er (A-v)
derivative thereof (hereinafter, referred to as unsaturated carboxylic acid
havioidhe like)isgiafted to-an atematisavinybeompaundiconjugated dienennound
copolymer rubber and a
and a structural unit derived from a conjugated diene {(provided

that part cor all of the structural units may be hydrogenated) has
a Vicat softening temperature (ASTM D1525) of 110°C or lower and
more preferably 63°C or lower, or no Vicat softening temperature
is observed.

[0106]

It is desirable that the aromatic vinyl compound/conjugated
diene copclymer rubber and a hydrogenate thereof (A-v-a) (the
copolymer A-v-a) used in the present invention has an aromatic
vinyl compound (styrene, for example) content of preferably 5 to
80 wt% and more preferably 10 to 50 wt%. Further, the copolymer

(A~v-a) generally has a melt flow rate (ASTM D1238, 230°C, 2.16

kg of load} of usually 0.1 to 200 g/10 min and preferably 0.5 to

70 g/10 min.
[0107]

furthermcre, the modified aromatic vinyl
compound/conjugated diene copolymer rubber and a hydrogenate

thereof (A-v-b) is a polymer in which an unsaturated carboxylic
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hydrogenate thereof (for example, the copolymer (A-v-a)). 5 [0108] The
unsaturated carboxylic acid or the like used for the production of the
aromatic vinyl compound/conjugategdsiene copolymer rubber and a
hydrogenate thereof (A-v-b) are the same compounds as that the
unsaturated carboxylic acid or the like used 10 for the production of the
modified ethylene/a-olefin copolymer (A-i-b). The (A-v-b) can be
acigroduces bydhe samevmethnd asthe preductionmethod ebther(A=4 1-H). as
[0109] The elastic modulus in tension of the copolymer (A-v) is 15 as in

unsdhe polyser (Aldeseribed:already, hut is preferably; 0:ls te 4G MBa, 1efeatic
preferably 0.1 to 20 MPa, still more preferably 0.1 to 10 MPa, and

vingspeciathppreferabhn t@ 10MPadinavhich a-meremarked-gifectds ana  a
exerted when the elastic modulus in tension is in the above range. 20

hyd {0L0]Amona theserpolymers of (A-DL0 (Ar\), 85999 having 4 ) |
structural unit derived from two or more kinds of a-olefins having 2 to 20

[01¢arbon atoms is preferable because a blocking effect obtained by the
present invention is marked. Specifically, the 36 copolymers (A-i) and

(A-ii)are pasticularly. syitably ysed; and fhe gopolymer (Aqi)is padigulatly ;.
preferable. [Olil]
production of the aromatic vinyl compound/conjugated diene
copolymer rubber and a hydrogenate therecf (A-v-b) are the same
compounds as that the unsaturated carboxylic acid or the like used
for the production of the modified ethylene/w-olefin copolymer
{A-i-b). The (A-v-b) can be produced by the same method as the
production method of the (A-i-b).
[0109)
The elastic modulus in tension of the copolymer (A-v) is
as in the polymer (A) described already, but is preferably 0.1
to 40 MPa, more preferably C.1 to 20 MPa, still more preferably
0.1 to 10 MPa, and especially preferably 1 to 10 MPa, in which
amore marked effect is exerted when the elasticmedulus in ftension
is in the above range.
[0110C]
Among these polymers of [A-1) to (A-v), a copolymer having
a structural unit derived from two or more kinds of a-olefins

having 2 to 20 carbon atoms is preferable because a blocking effect

obtained by the present invention is marked. Specifically, the
Y e Y
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The polymer contained in the pellets of the present 5 invention may be
only the polymer (A) having an elastic modulus in tension (initial elastic
modulus as measured by the methatkin accordance with
ASTM-D-638-03) of 100 MPa or less as described above. The polymer
may also be a composition in which a thermoplastic resin having a larger
value of elastic modulus in i0 tension (initial elastic modulus as measured
copdihe raetifodiin accordance)witlr ASEMD-638:03)\than thelvalueised, and
required for the polymer (A), a thermoplastic resin (x) having an elastic
the modwdsriatension of prefieratily 400 MP& op mdrearidimore preferably
150 to 1700 MPa is blended in an amount of 35 wt % or less, preferably
{01715]130 wt% or less, and more preferably 20 wt% or less with respect to
100 wt % of the total amount of (A) + (x) contained in the pellets. [0112]
Therpx} ismot pasticulady timiteddbut may tinclude 1 peeferably palyelefifiresent
The polyolefins may include a polymer or 20 copolymer of an a-olefin

invéaving2ta 2Gearbon.atoms, aatspieterably amethyiene: hemopelymer @i us
copolymer of ethylene and an a-olefin having 3 to 20 carbon atoms, and a

in twopolymer of. ipropylese-and ana-eleflin Hhaving 240 20-cabpn atdms t hod in
except for propylene. In this case, the melting point of the (x) as

accdensured 37 witheRBCris 1ot paricularly imite@but.the melting ptds s peg

80C or higher, preferably 81 to 180C, and more preferably 121 to 170C.
abovdie melting pointsanbepeasyredsimiary tothgrosition in which a
thermoplastic resin having a larger value of elastic modulus in
tension (initial elastic modulus as measured by the method in
accordance with ASTM-D-638~03}) than the value reguired for the
polymer (A}, a thermoplastic resin {(x) having an elastic modulus
in tension of preferably 100 MPa or more and more preferably 150
to 1700 MPa is blended in an amount of 35 wt% or less, preferably
30 wt% or less, and more preferably 20 wt% or less with respect
to 100 wt% of the total amount of (A) + (x) contained in the pellets.
[0112]

The (x) is not particularly limited, but may include
creferably polyoclefin. The polyoclefing may include a polymer or
copolymer of an o-colefin having 2 to 20 carbon atoms, and
preferably an ethylene homopolymer, a copolymer of ethylene and
an o~oclefin having 3 to 20 carbon atoms, and a copolymer of

propylene and an w~olefin having 2 to 20 carbon atoms except for

propylene. 1In this case, the melting point of the (x) as measured
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measurement of the melting point of the (A) component. 5 [0113] Further,
to the, pellets, other than the polymer (A) and the thermoplastic resin (x)
that is an optional component, if negassary, additives usually used such
as a nucleating additive, a clarifying agent, a heat stabilizer, a ultraviolet
light 10 stabilizer, a weather stabilizer, a foaming agent, an anti-clouding
agent, a corrosion inhibitor, an ion trapping agent, a fire retardant, a fire

w it hefaddingsauxiliany aageint; aeindggdnie: ffitled,  arcatganie piggientngn point is
inorganic pigment and the like may be added in an usual amount. The

30 °amauntiagded ipmetfparticdlarly 15clmited, ot Ehparts by weighterless, 121
preferably 5 parts by weight or less, and particularly preferably 1 part by

to weidht.or Tess with tespechtol 100 pars by weightiofdbe tatalameunt e the
the polymer (A) and the thermoplastic resin (x) that is an optional

mea sompenent,Jor examale. dhedower fimitof the amaunt ebihe,2@ additives
used is not particularly specified, but 0.0001 part by weight or more, for

rp1example. [0114] Furthermore, with the pellets in which the polymer (A) is
contained and optionally the thermoplastic resin (x) and additives 38 may

be cantained, the elastic,moduus in.tension R XM {ibitia) elastic MEAEHS the
as measured by the method in accordance with ASTM-D-638-03) is

the Prefgtably 100 MPa or less) merespreferably 0.1, pt i onal  component, if
necessary, additives usually used such as a nucleating additive,
a clarifying agent, a heat stablilizer, a ultraviolet light
stabilizer, a weather stabilizer, a foaming agent, an
anti-clouding agent, a corresion inhibitor, an ion trapping agent,
a fire retardant, a fire retarding auxiliary agent, an inorganic
filler, an organic pigment, an inorganic pigment and the like may
be added in an usual amount. The amount added is not particularly
limited, but 10 parts by weight or less, preferably 5 parts by
weilght or less, and particularly preferably 1 part by weight or
less with respect to 100 parts by weight of the total amount of
the polymer (A} and the thermoplastic resin (x) that is an optional
component, for example. The lower limit of the amount of the
additives used is not particularly specified, but 0.0001 part by
weight or more, for example.
[0114]

Furthermore, with the pellets in which the polymer (A) is

contained and opticnally the thermoplastic resin (x) and additives
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to 100 MPa, still more preferably 0.1 to 40 MPa, particularly 5 preferably

0.1 to 20 MPa, and especially preferably 0.1 to 10 MPa, when the pellets

are press-molded while no powders and liquid adheres to the pellets. The
lower limit of the elastic modulus in tension is particularly preferably 1

MPa or more. [0115] 10 <First Pellets> The first pellets according to the
present invention are pellets comprising the polymer described above,

nmay ard isoichatacterized by<ubern satisfvingube following requsements i) tial

to (3) . Namely, the first pellets are pellets comprising the 15 polymer (A)

= 1adbathasan elastie nedidys inctensipn (miiahelastic madwus 8sdance with
measured by the method in accordance with ASTM D-638-03) of 100

asTMMBagr dess; and is ehaeacterized by furthes satisfyingnthesfellowingan1y 0.1
requirements (1) to (3). The pellets may mean a collective of pellets. The

to @mountof the pelletshelonging i 20 the collective i netpartisdlady cuiarly
limited, but is more than the amount that allows a blocking test described

prefdatesto beyperformerdy that is; §5.9,08 mare; forexample,, Thesupper Limiyp4

is not particularly specified. As described later, as a matter of practical

wherCoANenienee the pellets;to-belong toithe collective 39 Jmaybespartigned ;4

by 1500 kg or less each for the sake of convenience of packaging or the
adhdKesfrexample {OLL8]  rthe jower 1imit of the elastic modulus

in tension is particularly preferably 1 MPa or more.
01153
<F'irst Pellets>

The first pellets according to the present invention are
pellets comprising the polymer described above, and 1is
characterized by further satisfying the following reqguirements
(1) to (3). Namely, the first pellets are pellets comprising the
polymer (A) that has anelasticmodulus intension {initial elastic
modulus as measured by the method in accordance with ASTM D~638-03)
of 100 MPa or less, and is characterized by further satisfying
the following regquirements (1) to (3). The pellets may mean a
collective of pellets. The amount of the pellets belonging to
the collective is not particularly limited, but is more than the
amount that allows a blocking test described later to be performed,
that is, 95 ¢ or more, for example. The upper limit is not
particularly specified. As described later, as a matter of

practical convenience, the pelliets to belong to the collective
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(1) The pellets have an average weight per 30 pellets in 5 the range of
0.80 to 2.00 g, preferably 0.90 to 1.80 g, more preferably 0.95 to 1.80 g,
and still more preferably 1.00 to 1.8 ¢g. That is, the average value of the
total weight of 30 pellets selected at random from the collective of pellets
is in the above range. 10 [0117] When the average weight of 30 pellets is
in the above range, an excellent blocking resistance is exerted especially

nay 8oy dempesatures. (0818} 456 Inpractice;, the averagaok30-peletweaight nce
is determined as follows. The total weight of 30 pellets selected at

of paadomn from Jhesqollective of pellets issmgasured with an electronic
balance having an accuracy of 4 digits or more to the right of the decimal

[0 1P@int. This operation of sampling randomly 30 pellets and 20 measuring
the total weight of the pellets is repeated 3 times in total, and then an

average value,of the resulting 3%'%%@@3@%&&@@5@'@% Here; thes n,

average value is rounded off to two decimal places. Note that, this

the Measyrementds garried outafter the collective-of pellgts is washed by a ..

process described in the 40 Examples and the pellets are selected a

pref@%%@ﬁ%é@etgoﬂgg%\/%}[%]r?t?]still more preferably 1.00 to 1.80

g. That is, the average value of the total weight of 30 pellets
selected at random from the collective of pellets is in the above
range.
[0117]

When the average weight of 30 pellets is in the above range,
an excellent blocking resistance is exerted especially at low
Temperatures.

[0118]

In practice, the averaged 30 pellet weight is determined
as follows. The total weight of 30 pellets selected at random from
the collective of pellets is measured with an electronic balance
having an accuracy of 4 digits or more to the right of the decimal
point. This operation cof sampling randomly 30 pellets and
measuring the tetal weight of the pellets is repeated 3 times in
total, and then an average value of the resulting 3 values measured
is calculated. Here, the average value 1s rounded off to two
decimal places. Note that, this measurement is carried out after

the collective of pellets is washed by a process described in the
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(2) The pellets have a particle size distribution obtained 5 by sieving in
which pellets providing a maximum weight fraction account for 90 to
100% and preferably 97 to 100% ofshe pellets. 0120] This proportion of
the pellets providing a maximum weight fraction ensures exce Lent
blocking resistance, in particular at 10 low temperatures. [0121] In
practice, the proportion of the pellets providing a maximum weight

Exa:fracten issietermined by the following sieving: methed. Standard sieves the

with an inside diameter of 200 mm and 15 a depth of 45 mm in
colBeeoerdaace with JIS 28801, to which sieves with apertures of 11.2 mm,

9.5 mm, 8.00 mm, 6.70 mm, 5.60 mm, 4.75 mm, 4.00 min, 3.35 mm, 2.80
fo11am, 2.36 mm, 2.00 mm, and 1.70 mm respectively, are mounted, from

the top in this order, on a fully automatic Ro-Tap sieving analyzer of

"GRADEX20Q0'; Aflet that, 20,50.0-¢f;pellets selected at random from the |\ 4

collective of pellets are put on the sieve with an aperture of 11.2 mm

by dReunted anthe, {op. églq@ggtigqgggqg%@g @%ggﬁlﬁﬁﬂpv@f&&{@%raction

seconds, then in right for 30 seconds is repeated for 10 minutes in total.

accoBRtating theysievesy meansithat all of the sieyes arranged 41 M%“E%"ylets.

and mounted are made to rotate horizontally in unison in order to carry
01988 the screening. When rotating, the rotation radius is 3 cm and the
rotation speed is 60 rpm. Then, the weight

This proportion of the pellets providing a maximum weight
fraction ensures excellent blocking resistance, in particular at
low temperatures.

(01217

In practice, the proporticn of the pellets providing a
maximum weight fraction is determined by the following sieving
method. Standard sieves with an inside diameter of 200 mm and
a depth of 45 mm in accordance with JIS Z8801, to which sieves
with apertures of 11.2 mm, 9.5 mm, 8.00 mm, 6.7C mm, 5.60 mm, 4.75
mm, 4.00 mm, 3.35 mm, 2.80 mm, 2.36 mm, 2.00 mm, and 1.70 mm
respectively, are mounted, from the top in this order, on a fully
automatic Ro-Tap sieving analyzer of “GRADEX2000”. After that,
50 g of pellets selected at random from the collective of pellets
are put on the sieve with an aperture of 11.2 mm mounted on the
top. An operaticn of rotating the sieves in left for 30 seconds,
then in right for 30 seconds is repeated for 10 minutes in total.

“"Rotating the sieves” means that all of the sieves arranged
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of the pellets sieved on each sieve is measured and the proportion 5 of
the pellets on each sieve is represented in percentage terms. Of the
percentages, the highest percentageirepresents the proportion of the
pellets providing a maximum weight fraction. Note that, the present
measurement is performed after the collective of pellets is washed and
the pellets are selected at 10 random from the collective according to a
vermethbdvdesclibed: in: Ekamplesz &urthery whendhepelletstohe theasuredson
are found in blocks by visual inspection, the blocked pellets are freed up
in ohyidrand inadvanset andeafter therconfirmation:thas the-blogkednpelletsat i on
are not observed by visual inspection, the pellets are 15 put on the sieve

rad With a9 apettuedihb 2-@mm navntedonithestep apd thepthe siewBdie i ght
operation is started. 10122] (3) The pellets have a Lave/Dave value in the

of trenge 0f $:00 stock-€0 and preferabbfrom 1:Q to: L dwherein Liave.and o rt i on
Dave are 20 averages of the length L and the diameter D, respectively, of

of teademlyseleeted-20-pellets\and the length and the diameter-afe. ye terms.

determined such that the length is larger than the diameter. Note that, this

of measurernentis-carded qutaftersthe collective of pelists iswashed apd (1,

the pellets are selected at random from the 42 collective according to a

proﬁ@%@E%%gQﬁ§ﬂ?§giB@?@@ngﬁzgxyéﬂﬁghgnMg%kﬁﬂﬁﬂ%ﬁyféﬁQWHyﬁction.
above range, an excellent blocking

Note that, the present measurement is performed after the
collective of pellets is washed and the pellets are selected at
random from the collective according to a method described in
Examples. Further, when the pellets tc be measured are found in
blocks by visual inspection, the blocked pellets are freed up by
hand in advance, and after the confirmation that the blocked
pellets are not chserved by visual inspection, the pellets are
put on the sieve with an aperture of 11.2 mm mounted on the top,
and then the sieving operation is started.
(01227

(3) The pellets have & Lavwe/Dave value in the range of 1.00
to 1.70 and preferably from 1.0 to 1.b5wherein lLaee and D.y. are
averages of the length L and the diameter D, respectively, of
randomly selected 20 pellets and the length and the diameter are
determined such that the length is larger than the diameter. Note

that, this measurement 1s carried ocut after the collective of

pellets is washed and the pellets are selected at random from the
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resistance is exerted at low temperatures. 5 [01241 In practice, the
Lave/Dave is obtained as follows. [0125) From a collective of pellets, 20
pellets are selected at random. Ong pellet is lightly grasped with a pair of
tweezers, 10 and the length and diameter of the pellet are measured
down to 0.05 mm with a first-class caliper in accordance with JIS B 7507
while keeping the pellet not deformed. The measured value is rounded off

colleonewdecimabplace.0i26k Ihforexamplerapelletis subiegted o
visual inspection, and when the pellet is found to be in an ellipsoidal

[01sphere as shown in the upper column of FIG. 1 or is recognized to be in a
form close to the ellipsoidal sphere, the pellet is assumed to be an

ellipsidal sphere and isimeasured asfollowsy 20 (1 An.the.direction,of, .4 4

arrow (major axis direction of the ellipsoidal sphere) denoted by L in the

res figuse,ameasurement point is,gelegted.ina manper that the point
provides the largest size, and the size given by the point is referred to as

ro12length”. (2) In a cross-section perpendicularly to the direction 43 (major
axis direction of the ellipsoidal sphere) in the figure, a measurement point

's selectad in.a manner, that the pointproyides ;e Jargest size {diameter),
and the size given by the paint is
[C125]

From a collective of pellets, 20 pellets are selected at
random. One pellet is lightly grasped with a pair of tweezers,
and the length and diameter of the pellet are measured down to
0.05 mm with a first~class caliper in accordance with JIS B 7507
while keeping the pellet not deformed. The measured value is
rounded off to one decimal place.

(0126

For example, a pellet is subjected to visual inspection,
and when the pellet is found to be in an ellipsoidal sphere as
shown in the upper column of FIG. 1 or is recognized to be in a
form close to the ellipscidal sphere, the pellet is assumed to
be an ellipscidal sphere and is measured as follows.

{1) In the direction of arrow {(major axis direction of the
ellipsoidal sphere) denotedby L in the figure, a measurement point
is selected in a manner that the point provides the largest size,
and the size given by the point is referred to as “length”.

{(2) In a cross-section perpendicularly to the direction
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referred to as "diameter” that is in accordance with the present 5
invention. Note that, in (2) when determining the "diameter"” in
accordance with the present inventign, considering that the measured
value of the size could be varied if the measurements point is deviated in
the major axis direction or in the cross-section, a portion providing the
largest size should be 10 located. [0127) The value measured in (1) is

(mateferedito as Leand the é@_l%éng@g@}ggdﬁ his %9_1%‘5‘ a5.D. [0128) gure,

15 In addition, a pellet is subjected to visual inspec ion, and when the

a meRelletisfound ta he in.acylindrica) form as shown, jn the loy 53‘38%’%‘90‘%:1@5

FIG. 1 or is recognized to be in a form close to the cylindrical form, the

tne PEletis assumed to be a. cylinder.and ién@eg%lzt@ed%%%og%'%WS-t'}!fgeﬁe%tQ%_t is

when determining 20 the pellet as cylinder or not, o criteria e

re fgggeé.e’]lggtlgg IS(X\_{Q%Q%I‘G@& e%l%e]g l?L > grp%rg%rc]} g%%arggdwg%t%egfggor%]r gS ent

face of a cylinder or not. (1) In a height direction as shown in igu

- surem int is,selected.in a manner. that the.size provides 44 the
e e the e Gvertby e BOLat18 rete bt A8 megiie 3 " in

- i i i irection . .
accg}gg%§3555@%]%%Qe%$%%gﬁg)%%$§%¥ggg, é%nsxderlng that the

measured value of the size could be varied if the measurements
point 1s deviated in the major axis direction or in the
cross~section, a portion providing the largest size should be
located.

[0127]

The value measured in {1) is referred to as L, and the value
measufed in (2) is selected as D.

[0128]

In addition, a pellet is subjected to visual inspection,
and when the pellet is found to be in a cylindrical form as shown
in the lower column of FIG. 1 or is recognized to be in a form
close to the cylindrical form, the pellet is assumed to be a
cylinder and is measured as follows. Note that, when determining
the pellet as cylinder or not, one of criteria for the
determination is whether the pellet has a portion regarded as a
bottom face cf a cylinder or not.

(1) In a height directicn as sheown in the figure, a

measurement point 1s selected in a manner that the size provides
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as shown in the figure, a measurement point is selected in a manner 5
that the point provides the largest size (diameter) , and the size given by
the point is referred to as "diameter Note that, in (2) when determining
the "diameter" in accordance with the present invention, considering that
the measured value of the size could be varied if the measurements point
is deviated in the height 10 direction or in the cross-section, a portion
the previgingthe lasgesh Sizensheuld bejlocated {0129] Between theyakiesed +o
measured in (1) and (2) , the larger one is referred to as L of the pellet,
as -aneheismaller one is referred 15 to as D of the pellet. [0130] In the lower
column of FIG. 1, for typical two cases that are recognized to be a

cylinder rthe measyrerentipaint ok bangd; Bis shewn: 20 [QL31 Furthers+ i on
when the pellet is not recognized to be an ellipsoidal sphere nor a

as sepinderntwepeinis ate selaeted onthen sustaceofia pellet inamannetarner
that the direct distance between these two points provides the longest

tha@@@@%ﬁ@g %@'E%@é@kf&s%ﬁ?é%ﬁeg@ '{Qi@%ﬂ‘!éec@g}hﬁ&h@he size

pellet. In the cross-section perpendicular to the direction of the length, a

g1ivPQriQn that proyidesithe largest size g located; and.he, size yore that, in
(2) when determining the “diameter” in accordance with the present
invention, censidering that the measured value of the size could
be varied if the measurements point is deviated in the height
direction or in the cross-section, a portion providing the largest
size should be located.

(01291

Between the values measured in (1) and (2), the larger one
is referred to as L of the pellet, and the smaller cne is referred
te as D of the pellet.

[0130]

In the lower column of FIG. 1, for typical two cases that
are recognized to be a cylinder, the measurement point of L and
D is shown.

[C131]

Further, when the pellet is not recegnized to be an
ellipsoidal sphere nor a cylinder, two points are selected on the
surface of a pellet in a manner that the direct distance between

these two points provides the longest distance, and the direct
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of the portion is measured, which is referred to as the diameter 5 of the
pellet. In this case also, when determining the diameter, considering that
the measured value of the size couléitbe varied if the measurements point
is deviated in the major axis direction or in the cross-section, a portion
providing the largest size should be located. 10 [0132] In this case, the
. length is referred to as L and the diameter is referred to as D. [0133] As
distpapelles, pelfeas produced by extradihgrthidughfa 15copnd hete. of d dieche
are preferred. [0134] In this way, L and D are measured for all of 20
cropetiets; tand: Lave titands an-averdge vdlge df bardiDavethatlissaiength, a
average value of D are determined respectively. Subsequently, the ratio
por2ooef vl Daves ¢akutated] f0185% Theipalletssthatsatisty, thend the size
requirements (1) to (3) are not easily stuck together when storing and
of usingthre petleissimaacold eeyionraften staring fie astatecof package ot theter
like at 46 high temperatures and under a load, and are excellent in
of thleckingl ¢esistamce 01 36]se also, when determining the diameter,
considering that the measured value of the size could be varied
1f the measurements point is deviated in the major axis direction
or in the cross-section, a portion providing the largest size
should be located.
[0132]
In this case, the length is referred to as L and the diameter

is referred to as D.
[(0133]

As the pellets, pellets produced by extruding through a
round hole ¢of a die are preferred.
[0134]

In this way, L and D are measured for all of 20 pellets,
and Lave that 1s an average value of L and Day. that is an average
value of D are determined respectively. Subsequently, the ratio
0f Lave/Dave 13 calculated.

[0135]

The pellets that satisfy the reguirements (1) to (3) are

not easily stuck together when storing and using the pellets in

a cold regicn after storing in a state of package or the like at
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In addition, the Dave of the collective of pellets is 5 preferably 3.0 mm or
more, more preferably 3.1 to 10 mm, and particularly preferably 3.3 to 6.0
mm. Within this range, still more eXcellent blocking resistance can be
exerted. [0137] The Lave of the collective of pellets is preferably 3.1 to 10
11 mm, more preferably 3.3 to 7.0 mm, and particularly preferably 3.3 to
~ 6.0 mm. Note that, Lave ? Dave by definition. [0138] The first pellets
nighAing te propretties Hestibed above arenprodicedas in the folfowings king
the polymer in a melt state is 15 extruded through a hole that is formed in
resiggieraitanged at the top of an extruder; and then, the extruded polymer is
cut by rotating cutter blades placed on the foreside of the die. Further, in
[01%rder to obtain the pellets having the properties, the underwater cutting
process is desirably employed. 20 [0139] The requirement (1) described
above maybe conditicned By chardging the flowlrate-ofthe polymer inthe is
die hole, which is determined mainly by the diameter of the die hole, the
refwmbenof3hdlesmof the dierand therextrudef sateband the ciceumferential and
47 velocity of the cutter, which is determined by the revolutions of cutter.
partAlterhativety pthefreqaisementmay lie conditioneddyi changing theye, still
number of cuter blades placed on the foreside of the
more excellent blocking resistance can be exerted.

[0137]

The Lave 0of the collective of pellets is preferably 3.1 to
11l mm, more preferably 3.3 to 7.0 mm, and particularly preferably
3.3 to 6.0 mm. Note that, Laye 2 Due by definition.

[0138]

The first pellets having the properties described above are
produced as in the following: the polymer in a melt state is
extruded through a hole that is formed in a die arranged at the
top of an extruder; and then, the extruded polymer is cut by
rotating cutter blades placed on the foreside of the die. Further,
in order to obtain the pellets having the properties, the
underwater cutting process is desirably employed.

[0129]

The requirement (1) described above may be conditioned by
changing the flow rate of the polymer in the die hole, which is
determined mainly by the diameter of the die hole, the number of

noles of the die, and the extruder rate, and the circumferential
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die. 5 [0140] The diameter of the die hole is preferably 3 to 5 mm and
more preferably 3 to 3.5 mm. Adequate diameter and the number of holes
of the die are set in a manner that the flow rate of the polymer in the die
hole becomes 0. 4 m/sec or lower when the targeted 10 extruder rate is
attained. Further, the number of cutter blades and the revolutions of
cutter are set at the values respectively that are calculated from the

velaiametes andruraberefdiedoles in @ manserthat the average - weight of ons
30 pellets is adjusted in the range described above when the

of wircuemferential vetocity of the kineutterjs in the-range: of Sto-13 AVseG ned by
and the targeted extruder rate is attained. [0141] Regarding the

chatequitement{(descrized above; in aulerdo.pamonsthe,pasticle size. o «ne
distribution (that is, in order to 20 increase the proportion of the pellets

die providing a maximum weight fraction), a heat-channel die may be used,
which can eliminate uniformity of temperature among the die holes.

1014@342] In order to narrow the particle size distribution still more, 48_ in
addition to using the heat-channel die, preferably the circumferential

velacity of the culter bladesds adusted in the [anoe.of.p10,13 misecapd 4

the flow rate of the polymer in the
more preferably 3 to 3.5 mm. Adequate diameter and the number
of holes of the die are set in a manner that the flow rate of the
polymeriniﬁmadieholebecomes0.4HMS@C(M:lowerwhenthetﬂxgeted
extruder rate i1s attained. Further, the number of cutter blades
and the revolutions of cutter are set at the values respectively
that are calculated from the diameter and number of die holes in
& manner that the average weight of 30 pellets is adjusted in the
range described above when the circumferential velocity of the
cutter is in the range of 5 to 15 m/sec and the targeted extruder
rate is attalined.
(01417

Regarding the requirement (2) described above, in order to

narrow the particle size distribution (that is, in order to
increase the proportion of the pellets providing a maximum weight
fraction), a heat-channel die may be used, which can eliminate
uniformity of temperature among the die holes.

[0142)

In order to narrow the particle size distribution.stillxnore,
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die hole is adjusted in the range of 0.4 m/sec or lower. For 5 example, in
Example 1 described later, when the circumferential velocity of the cutter
is brought close to 15 m/sec, the waight proportion described above is
more lowered. Further, in Example 1, when the flow rate in the die hole is
brought close to 0.4 m/sec, the value of the weight proportion becomes
more lowered. 10 [0143] Regarding the requirement (3), preferably the

in ecirctimfesentiabvelocity ©f the<uttershladesiisradjustedkin thersanrgepf b torhe
15 m/sec and the flow rate of the polymer in the die hole is adjusted in the

cirdsange of Ok ausee Do tower depending 1% on theavelt viscosity @i the) in the
polymer. Further, for example, at the same flow rate of the polymer, when

randhe sircamierentiah velacityrof the eutterhlades és inereased; the,average +he
value of L/D is moved away from 1, and when the circumferential velocity

die ohthecutter-hlades issdacreased, the queragevalueisdureught 20.¢lase rqy
to 1. [0144] The Dave is regulated similarly to that in the requirement (1),

exarf@nexample,infkxamplestwhan the number of the, cutter blades iSorent ial

decreased, the Dave becomes larger. 49 0145] It is also preferable that

ve 1powders andier liquid adheres ,1g,the surfage of the peligts; Namely.itis ; o+
also preferable that

proportion described above is more lowered. Further, in Example

1, when the flow rate in the die hole is brought close Lo 0.4 m/sec,

the value cof the weight proportion becomes more lowered.

[0143]

Regarding the requirement {3y, preferably the
circumferential velocity of the cutter blades is adijusted in the
range of 5 to 15 m/sec and the flow rate of the polymer in the
die hole is adjusted in the range of 0.4 m/sec or lower depending
on the melt viscosity of the polymer. Further, for example, at
the same flow rate of the polymer, when the circumferential
velocity of the cutter blades is increased, the average value of
L/D is moved away from 1, and when the circumferential velocity
of the cutter blades is decreased, the average value is brought
close to 1.

[0144]

The Daie 1s regulated similarly to that in the reguirement

(1}, for example, in Example 1, when the number of the cutter blades

1s decreased, the Dy becomes larger.
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the first pellets according to the present invention are pellets 5 in which

powders and/or liquid adheres to the surface thereof and which are

obtained by sticking powders and/of fiquid thereon. The pellet or the

collective thereof, to which the powders and/or liquid adheres, is also

referred to as the pellet or the collective thereof in which the powders or

the like adheres thereon, 10 respectively. [0146] Hereinafter, powders
[014dnd liquid used in the present invention will be described. [0147] 15

[Powders] The powders used in the present invention have an average

parlicleisize is theorangeroftistiatiy H50 provotdess, prefesably 10l ita MHnheres

pm, more preferably 1 to 30 pm, and still more preferably to 25 pm. The

to thvesage paticlé size ganlhe tetermiaed by, the: 2&laserdiffractionaple that
method, and for example, can be measured with a Shimadzu particle size

the disiribution analyzerettype SALS-20Q0Ar 048] The pawders prefesablyet s
used in the present invention are, specifically, inorganic powders, organic

in wpowHers.aliphaticr() @eids,r aliphatic.acid derivativesr 101491 13pedific ang
examples of the inorganic powders may include

which are cbtained by sticking powders and/or liguid thereon. The
pellet or the collective thereof, to which the pcwders and/or
liquid adheres, is alsc referred to as the pellet or the collective
thereof in which the powders or the like adheres thereon,
respectively.

{01l46]

Hereinafter, powders and liquid used in the present
invention will be described.
[0147]

{Powders]

The powders used in the present invention have an average
particle size in the range of usually 50 um or less, preferably
0.1 to 50 ym, more preferably 1 to 30 um, and still more preferably
L to 25 pym. The average particle size can be determined by the
ilaser diffraction method, and for example, can be measured with
a Shimadzuparticle size distribution analyzer of type SALS-2000A.
r0148]

The powders preferably used in the present invention are,

specifically, 1norganic powders, organic powders, aliphatic
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silica, silica-alumina, diatomite, alumina, calcium carbonate, 5 titanium
oxide, magnesium oxide, pumice powders, pumice balloons, aluminum
hydroxide, magnesium hydroxide, lsaron hydroxide, basic magnesium
carbonate, dolomite, calcium sulfate, potassium titanate, barium
carbonate, barium sulfate, calcium sulfite, talc, clay, mica, asbestos,
calcium silicate, montmorillonite, 10 bentonite, graphite, aluminum

acideowdersa nglyhdentina sullideandvthe: likes These inorganic powders may
be used alone or in a combination of two or more kinds. [0150] The

{0 14arganic powders may include, specifically, crystalline 15 polyolefin

powders, for example, preferably polyethylene, polypropylene, and the

likes Jhese arganie pewsersonay be usedralene or pracombinatipn 0iclude
two or more kinds. [0151] The aliphatic acids preferably used in the

silipresentinvention 20 may includenusually; asaturated o Unsaturatedonate,
higher fatty acid having 12 to 30 carbon atoms, specifically, lauric acid,

t 1 t aNYrigtie xacid, palmitie acigh margaricacid,stegrisacid; behenieaeld 10ons,
oleic acid, linolenic acid, a-eleostearic acid, ~-eleostearic acid, and

alurd-Hneleniciagid; Among these; stearieacid sl preferdblePIRZhn, pasic
addition, the aliphatic acid derivatives preferably used

magnesium carbonate, dolomite, calcium sulfate, potassium
titanate, barium carbonate, bariumsulfate, calciumsulfite, talc,
clay, mica, asbestos, calclum silicate, montmorillonite,
bentonite, graphite, aluminum powders, molybdenum sulfide and the
iike. These incorganic powders may be used alone or in a
combination of two or more kinds.

[G150]

The organic powders may include, specifically, crystalline
polyclefin powders, for example, preferably polyethylene,
pelypropylene, and the like. These organic powders may be used
alone or in a combination of twe or more kinds.

[0151]

The aliphatic acids preferably used in the present invention
may include, usually, a saturated or unsaturated higher fatty acid
having 12 to 30 carbon atoms, specifically, lauric acid, myristic
acid, palmitic acid, margaric acid, stearic acid, behenic acid,
olelc acid, linclenic acid, a-eleocstearic acid, B-elsostearic

acid, and oa-linclenic acid. Among these, stearic acid 1is
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in the present invention may include the salts of the higher fatty 5 acids,
specifically, metal salts of the higher fatty acids, for example, sodium
salts, potassium salts, magnesium sajts, calcium salts, zinc salts,
aluminum salts, iron salts, lithium salts and the like. Among these,
stearates are preferable. Further, the higher fatty acid derivatives may
also include higher fatty acid 10 amides, esters and the like. Among these,

prefBides er, esters of stearic acid, erucic acid, oleic acid, itaconic acid, and
montanic acid are preferable. [0153] The fatty acids or fatty acid

{o1derivatives as described above 15 may be used alone or as a mixture of
two or more kinds in combination. [0154] Among these, inorganic

powdersgatty: acids; gad:fatty.aaid dedvatives.are preferable e%gigﬁbtﬂpu sed

calcium carbonate, 20 mica, fatty acids, and fatty acid derivatives are

in tm@rgpé%fgﬁ%b%@ﬁ'&%@l faty @9{@ metal §ﬁ|é§§£§i§g"o@oﬂ‘ﬁep§?{%f§m_e'fatty
[0155] [Liquid] The liquid used in the present invention has a kinematic 52

acidiscosity (115:K-2783) qf usually, 0:5.to 100,000 %%t%ﬂé%feﬁmiyl%%pds, For
5,000 cSt, and more preferably 200 to 1,000 cSt at 25C. The kinematic

exaME§8§“¥6éﬁkRFg%%ﬂ%ﬁegéﬁéggggf?g@fggw'ﬁ%%%%%ium.Salts, calcium
salts, zinc salts, aluminum salts, iron salts, lithium salts and
the like. BAmong these, stearates are preferable. Further, the
higher fatty acid derivatives may also include higher fatty acid
amides, esters and the like. Among these, amides or esters of
stearic acid, erucicacid, oleic acid, itaconic acid, and montanic
acid are preferable.

[0153]

The fatty acids or fatty acid derivatives as described above
may be used alone or as a mixture of two or more kinds in
combination.

[0154]

Among these, inorganic powders, fatty acids, and fatty acid
derivatives are preferable. Silica, talc, calcium carbonate,
mica, fattyacids, and fatty acid derivatives are more preferable.
Talc and fatty acid metal salts are still more preferable.

(01551

The liquid used in the present invention has a kXinematic
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viscometer tube No. 400 in accordance with JIS K2283 at 25C. 5 [0156]
Such liquid may specifically be at least one selected preferably from
polyether polyol; aliphatic hydrocartian oil; an alkane having 7 to 18
carbon atoms, substituted arbitrarily by OH, CH2O, or ester; an alkene
having 7 to 18 carbon atoms, 10 substituted arbitrarily by OH, CH20, or
ester; natural oil; naphthene oil; paraffin oil; aromatic oil; and silicone oill,
visqasticutanly pieferabBfromesilicong o, & polyethet ppolyod having-tor2Gably
carbon atoms (such as ethylene glycol), mineral oil, and an alcohol
100 having 700 k& earbomdatems; anckstil more,1% prefesahly fromsilicone ok,
Examples of the alcohol having 7 to 18 carbon atoms may include, for

The examplertaviryl aleehak: ymysstyl alechol, cetyl algohel, siearylaleeho! ands ke
the like. The silicone oils may include, specifically, polysiloxanes having

visd@ofepeating wpil represented by the-folewingfopmula. 200457 k[Chemigal c .
Formula 2] 53 R 1 11 0158] In the formula, R and R', each is
[0 19rdependently an alkyl

Such liguid may specifically be at least one selected
preferably from polyether polyol; aliphatic hydrocarbon cil; an
alkane having 7 to 18 carbon atoms, substituted arbitrarily by
OH, CH20, of ester; an alkene having 7 to 18 carbon atoms,
substituted arbitrarily by OH, CH:O0, or ester; natural oil;
naphthene oil; paraffin oil; aromatic oil:; and silicone oil,
particularly preferably from silicone o0il, a polyether polyol
having 2 to 20 carbon atoms (such as ethylene glycol), mineral
cil, and an alcohol having 7 to 18 carbon atoms, and still more
preferably from silicone oil. Examples of the alcohol having 7
to 18 carbon atcoms may include, for example, lauryl alcohol,
myristyl alcohol, cetyl alcoheol, stearyl alcohol and the like.
The silicone oilsmay include, specifically, polysilexanes having
a repeating unit represented by the following formula.

[0157]

[Chemical Formula 2]
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group, an aryl group, or a group in which the hydrogen atom of 5 the
foregoing groups is substituted by a halogen atom or the like. R and R’
may be the same or different. In addition, R and R' may be partly
substituted by a hydroxyl group or an alkoxy group. [0159] Specific
examples of the alkyl group may include a methyl 10 group, an ethyl
group, a propyl group, an isopropyl group, an n-butyl group, a s-butyl
up, a t-butyl group and the like. [0160] Specific examples of the aryl
ﬁup may include a phenyl group a tolyl group and the like. 15 [0161]
Specific examples of the halogen atom may include a fluorine atom, a
lprine atom, a bromine atom, and an iodine atom. [0162] Specific
- msgl f#he alkoxy group may include a methoxy 20 group, an ethoxy
glﬁup, a propoxy group, an isopropoxy group and 54 the like. [0163]
Among these polysiloxanes, dimethyl polysiloxane are particularly
pkferably used. 5 [0164] In addition, in the present invention, the liquid as
escribed above may be used alone or in a mixture of two or more

[0158]

In the formula, R and R’, each is independently an alkyl
group, an aryl group, or a group in which the hydrogen atom of
the foregoing groups is substituted by a halogen atom or the like.
R and R’ may be the same cor different. In addition, R and R’ may
be partly substituted by a hydroxyl group or an alkoxy group.
[0159]

Specific examples of the alkyl group may include a methyl
greup, an ethyl group, a propyl group, an isopropyl group, an
n-butyl group, a s-butyl group, a t~butyl group and the like.
[0160]

Specific examples of the aryl group may include a phenyl
group a tolyl group and the like.

[0161]

Specific examplies of the halogen atommay include a fluorine
atom, a chlerine atom, a bromine atom, and an iodine atom.
[0162]

Specific examples of the alkoxy group may include a methoxy

group, an ethoxy group, a Propoxy group, an isopropoxy group and
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kinds in combination. [0165] 10 It is desirable that the amount of the
powders which adheres to the surface of the pellets (hereinafter, also
referred to simply as the adhering amount of the powder) is usually 0.005
to 3 parts by weight and preferably 0.005 to 2 parts by weight with
respect to 100 parts by weight (the weight before the powders adhere) of
15 the pellets. [0166] It is desirable that the amount of the liquid which

the agheges to the surface of the pellets (hereinafter, also referred to simply
as the adhering amount of the liquid) is usually 0.005 to 2 parts 20 by

[ 01 &wight, preferably 0.01 to 2 parts by weight, more preferably 0.01to 1
part by weight, and still more preferably 0.01 to 0.5 part by weight with

respeci:ig 100,paus by yeight theweight beforeithe liquid adheres) of o

the pellets. [0167] 55 For example, when the powders are used but the

parHiguichisngl, theadhering.amaunt of the powder is preferably 0.01 to 2
parts by weight with respéct to 100 parts by weight of the pellets. [0168] 5

;o1 £#1 example, when both powders and liquid are used, the adhering
amount of the powder is more preferably 0.01 to 0.5 part by weight and

par&%mailydg_@i%ﬁply 9n01‘5919'%%r§ep%w%igbrtention, the ligquid as
described above may be used alone or in a mixture of two or more
kinds in combination.
f0165]

It is desirable that the amount of the powders which adheres
tothesurfam&ofthepellets(hereinafter,alsoreferredtosimply
as the adhering amount of the powder) is usually 0.005 to 3 parts
by weight and preferably 0.005 to 2 parts by weight with respect

to 100 parts by weight (the weight before the powders adhere) of
the pellets.
[01l606]

It is desirable that the amount of the liquid which adheres
to the surface of the pellets (hereinafter, also referredto simply
as the adhering amount of the liguid} is usually 0.005 to 2 parts
by weight, preferably 0.0l to 2 parts by weight, more preferably
0.01 to 1 part by weight, and still more preferably 0.01 to 0.5
part by welght with respect to 100 parts by weight {(the weight

before the liquid adheres) of the pellets.
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with respect to 100 parts by weight (the weight before both liquid and
powders adhere) of the pellets. In this case, the adhering 10 amount of

the liquid is more preferably 0.01 to%55 part by weight and particularly
preferably 0.01 to 0.03 part by weight with respect to 100 parts by weight

of the pellets. Within this range, an excellent blocking resistance is

exerted, and also it is considered that the physical properties are less
affetted whenp15 the pelletsrarepuseddosthermolding: [0469:Rer 1iquid is
example, when only the liquid is used, it is desirable that the adhering

not amountzofitbe liggickiswusually §.006:t0-2pags byweight-praferably 6.01¢ , 2
to 2 parts by weight, more preferably 20 0.01 to 1 part by weight, and still

parteore prefieyakly Q01 e Ok pant by weight withgespectto-100 padsy 1 e+ 5.
weight of the pellets. [0170] The adhering amount of liquid (C), for

{01 ®&ample, in the case of silicone oil, can be quantified by preparing a
calibration curve 56 in advance and detecting Si with fluorescent X-rays.

Thezagheringnamount:of powders (B),da the case afianinerganic \seq  the
compound such as talc, can be quantified by burning organic matters at

2dn&P0Cy bnthe-case of calgium;stearate, the adhering amoupt gan.alse be 5. ..
quantified by preparing a calibration curve in advance and detecting Ca

by &«WE@HH%%%?%%’{%i@@@l%areferably 0.01 to 0.3 parts by weight
with respect to 100 parts by weight (the weight before both liquid
and powders adhere} of the pellets. 1In this case, the adhering
amount of the ligquid is more preferably 0.01 to 0.5 part by weight
and particularly preferably 0.01 to 0.03 part by weight with
respect to 100 parts by weight of the pellets. Within this range,
an excellent blocking resistance is exerted, and also it is
considered that the physical properties are less affected when
the pellets are used for the molding.

[0169]

For example, when only the liguid is used, it is desirable
that the adhering amount of the liquid is usually 0.005 to 2 parts
by weight, preferably 0.01 to 2 parts by weight, more preferably
0.01 to I part by weight, and still more preferably 0.01 to 0.5
part by welght with respect to 100 parts by weight of the pellets.
[0170]

The adhering amount of liquid (C), for example, in the case

of siliconeoil, canbe quantified by preparinga calibration curve
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As the method for allowing the powders and/or liquid to adhere to the
surface of the pellets, a method in which the pellets 10 and the powders
and/or liquid are mechanically mixed so that the powders and/or liquid
may adhere to the surface of the pellets, is preferred. Specific examples
of the method for allowing the powders and/or liquid to adhere may
include methods below: (1) the pellets and the liquid are mechanically
in anixet: 45 adcordingttoragconventiontal methed sotthat he Hquidrmaydhering
adhere to the surface of the pellets, and then the powders are dusted on

amothe suffasesefdhe pellefs {0 allaw the:powdersand diguighto -agdbgratorthes uch
surface of the pellets; or (2) the polymer is pelletized by melt extrusion,

as dhropghe20 ae extruder equipped with-a:soscallegbundenaterey =+ 600°c.
pelletizer, into water containing the liquid finely dispersed therein by

In tadditen ef afkaown surfactant £60-,S0aR). Thereby-theliquid Hisallowed:, 1
to adhere to the surface of the pellets. Then powders are dusted on the

quastiface of the pelietste allow thepowdersandp7.-liquid toi%dh§Egr£91m§ and
surface of the pellets. [0172] In this way, the surface of the pellets is

det&oatad with the -powders andliguid..o 3] [Blocking resistance] When
the first pellets (particularly, in the case of pellets
(01713

As the method for allowing the powders and/or liguid to
adhere to the surface of the pellets, a method in which the pellets
and the powders and/or liguid are mechanically mixed so that the
powders and/or liquid may adhere to the surface of the pellets,
is preferred. Specific examples of the method for allowing the
powders and/or liguid to adhere may include methods below:

{1} the pellets and the liquid are mechanically mixed
according to a ceonventional method so that the liguid may adhere
to the surface of the pellets, and then the powders are dusted
on the surface of the pellets to allow the powders and liquid to
adhere to the surface of the pellets; or

{2} the polymer is pelletized by melt extrusion, through
an extruder equipped with a so-called underwater cut pelletizer,
into water containing the liquid finely dispersed therein by
addition of a known surfactant (e.g., socap). Thereby the liguid
is allowed to adhere to the surface of the pellets. Then powders

are dusted on the surface of the pellets to allow the powders and
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in which the powders or the like adheres thereon) is subjected to a
blocking force test in which a blocking force of the pellets 10 is measured
in the following manner, after the peliets are left under a load at 35C for
24 hours and then further left at -10C for 7 days, the blocking force
provides a value of 35 N or less. As this value becomes smaller, the
pellets are less stuck together and exhibit an excellent blocking
liguesistancedds:{8174] Ttheblockihgforcerteshis perforated.as follows. In a
No. 6 standard poly-bag with 210 mm long and 100 mm wide, 95 g of
[01pEllets are packed, and the open end of the poly-bag is folded to reduce
the length in the longitudinal direction of the poly-bag to 90 20 mm and
fixethwith icellephanertapeu thtee=sarnpte bags pagked with-dhe peligisch the
are prepared as described above. A brace of U-shape (supporting plate
powd chaaneal-shape)ds placed in a test room at an ambient temperature of
35C in advance. One bag is placed inside of the supporting plate of
r01M4-shape in a manner that the 58 length-by-width face of the bag touches
the floor face, and then two bags are stacked on the one bag (see FIG. 2)

[ B1oddtera weeden speard with 7 mm thick is placed on the sample bags, 10
kg of weight is placed on the wooden board. The force applied by the

weight3 @h%quélti@ﬂ@?e@ﬁ%ec@ppﬁggEQ&H%Q‘:@@C%G‘{H@@%@H pr@llets

stack of 11 to 13 bags that are stacked perpendicularly (in a height
in wdirectiop)in g manner that thelength-bywidibface 0f yeony 15 subiected

to a blocking force test in which a blocking force of the pellets
is measured in the following manner, after the pellets are left
under a load at 35°C for 24 hours and then further left at -10°C
for 7 days, the blocking force provides a value of 35 N or less.
As this value becomes smaller, the pellets are less stuck together

and exhibit an excellent blocking resistance.

The blocking force test is performed as follows. In a No.
6 standard poly-bag with 210 mm long and 100 mmwide, 95 g of pellets

are packed, and the open end of the poly-bag is folded to reduce

- the length in the longitudinal direction of the poly-bag to 90

mm and fixed with cellophane tape. Three sample bags packed with
the pellets are prepared as described above. A brace of U-shape
(supporting plate of channel-shape) is placed in a test room at
an ambient temperature of 35°C in advance. One bag is placed

inside of the supporting plate of U-shape in a manner that the
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the bag touches the floor face, wherein each bag is packed with 25 kg

pellets and has a size of 70 cm long, 48 cm wide, and 14 10 cm high

when the bag is packed. The load ih g¢his case is 0.11 kg/cm2 according

to the calculation. The weight is supported by the brace of U-shape,

because the bags lose balance and fall down when the weight is placed

on the sample bags. After 24 hours, a set of the test assembly including
lenahe sampte dagsf theewondderelbdparduthieaseight, dndthe plate ofand then

U-shape is transferred as it is to another test room kept at an ambient
two temperatyesoilzd DX inadvancen O he weeleaft@the ttansferftherweightoden

and wooden board are removed from the sample bags, and the poly-bags
boaatetaken’ out afthe test roost dhe threessidesof ¢he=sampleobagscareveulyht

20 and opened with a cutter knife. After the poly-bags are peeled off, a

is plushepulbgauge (adype:FGG-HBmantfactored-by MPEG-SHIMRQe weight
CORPORATION, with a p12 push adaptor) is pushed at the center

is epprtion obthensample: soastoimeasuresamaximugtiaice {blogking-fores) or
required to break the pellet blocking. The blocking force 59 is measured

a steethree bagsespectively terdeterninedhe average Mg lnthe pellets: n 4
according to the present invention, the blocking force as measured by the

neidnecking test ispreferably 2anta-1 N and more preferablyla i i, Srace of
[0175] <First Package> A package according to the present invention is
the GOMPESRG-hes the floor face, wherein each bag is packed with
25 kg pellets and has a size of 70 cm long, 48 cm wide, and 14
c¢m high when the bag is packed. The load in this case is 0.11
kqg/cm’ according to the calculation. The weight is supported by
the brace of U-shape, because the bags lose balance and fall down
when the weight is placed on the sample bags. After 24 hours,
a set of the test assembly including the sample bags, the wooden
board, the weight, and the plate of U-shape is transferred as it
is to another test room kept at an amblent temperature of -10°C
in advance. One week after the transfer, the weight and wooden
board are removed from the sample bags, and the poly-bags are taken
out of the test room. The three sides of the sample bags are cut
and opened with a cutter knife. After the poly-bags are peeled
off, a push~-pull gauge {a type FGC-5B manufactured by NIDEC-SHIMPO
CORPORATION, with a ¢l2 push adaptor) is pushed at the center

portion of the sample, s0 as to measure a maximum force (blocking

force} required to break the pellet blocking. The blocking force
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of a container packed with the first pellets in an amount of 15 to 1, 500
kg. The container is preferably a plastic box, a plastic 10 bag, a paper
bag, a cardboard box, or a flexible cohtainer. <Second Pellets> Second
pellets according to the present invention is characterized by satisfying
the following requirements (Z) and (4): 15 (Z) the pellet comprises a
polymer (A) having an elastic modulus in tension (initial elastic modulus

1s mgéRibaktired by-& Fistore in BeEaaRey dth ASTM PREB8I0B)GreLr e rage
. MPaorless; and [0176] (4) the pellets have a blocking force of 35 N or

vallygss as"20 Measired 1§ ateSAG i whieh the dlockafgiorcé i measared the
__after the pellets are left under a load at 35C for 24 hours and still left at
D1oc1oCTof 7idEy s JO177F FHE polyieh tAP bsed iorahessteorid pelidisrably 25

according to 60 the present invention, and preferred embodiments thereof
to Tarl the dding asahese rtheypdlymer (A) dsed for the first pellets.

Further, the kinds, relative amounts, preferred embodiments and the like
[01°5f the thermoplastic resin (x) contained as an arbitrary 5 component and

the additives optionally used, are all the same as those in the first pellets.
<Fiq@L7gﬁckage>

A package accerding to the present invention is composed
of a container packed with the first pellets in an amount of 158
to 1,500 kg. The container is preferably a plastic box, a plastic
bag, a paper bag, a cardboard box, or a flexible container.
<Second Pellets>

Second pellets according to the present invention is
characterized by satisfyving the following requirements (Z) and
(4) :

(Z) the pellet comprises a polymer (A) having an elastic
modulus in tension (initial elasticmodulus asmeasured by a method
in accordance with ASTM D-638-03) of 100 MPa or less; and
[0176]

(4) the pellets have a blocking force of 35 N or less as
measured in a testing in which the blocking force is measured after
the pellets are left under a load at 35°C for 24 heours and still

left at -10°C for 7 days.

[0177]

The polymer (A) used for the second pellets according to
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The polymer (A) is preferably a polymer having a structural unit derived
from an a-olefin. 10 [01791 The polymer having a structural unit derived
from the a-olefin is preferably a cogiilymer having a structural unit
derived from two or more kinds of a-olefins. [0180) 15 The copolymer
having a structural unit derived from two or more kinds of a-olefins is
preferably a copolymer (A-i) having a structural unit derived from ethylene
the gnakastructorat nnitoderived from e a=elefimhaviig @-orsmone carhoire the
atoms. [0181] 20 The copolymer having a structural unit derived from two
s armeor amorenkinds Df awdlefinsis preferably acepalymer (Ard.)haning @ellets.
structural unit derived from propylene and a structural unit derived from
Furtarea-plefire havings? oraereicasbamnatoms exceptior rpropytenei Glents and
0182] In the second pellets according to the present invention, (4) when
the thelpelletstare subjeetedte acblockingiferce festint whichiazogking-vitrary
resistance of the pellets is measured after the 5 pellets are left under a

compoeatkat 356far24 haurs-and thespfurthes 1leff ats20C for s days.:the same as
blocking force measured is 35 N or less, preferably from 25 N to 1 N, and

thodrorerpreferablydeamdsl 1ets.

[0178]

The polymer (A) is preferably a polymer having a structural
unit derived from an o-olefin.
(0179}

The polymer having a structural unit derived from the
a-olefin is preferably a copolymer having a structural unit
derived from two or more kinds of o-~olefins.

(0180}

The copolymer having a structural unit derived from two or
more kinds of o-olefins is preferably a copolymer (A-i) having
a structural unit derived from ethylene and a structural unit
derived from an o-olefin having 3 or more carbon atoms.

[(0181]

The copclymer having a structural unit derived from two or
more kinds of w-olefins is preferably a copolymer (A-ii} having
a structural unit derived from propylene and a structural unit
derived from an o-olefin having 2 or more carbon atoms except for

propylene.
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N to IN. As this value becomes smaller, the pellets are less stuck together
and exhibit an excellent blocking resistance. Within 10 this range,
particularly even when the pellets afe stored and used in a cold region
after stored at high temperatures under a load, the pellets are less stuck
together. [0183] The second pellets according to the present invention are
15 preferably pellets in which powders and/or liquid adheres on the
[01ssurface of the pellets. In the second pellets, the explanation (including
physical properties, kinds, adhering amount, and adhering method, for

exanple) about theipowdees anddiquictiare; the same s thatof thevention,
powders and liquid described in the first 20 pellets, and thus the

(4) deseription about thesexplanation; isc skipped. (D184} hvadditien the test in
second pellets according to the present invention is not particularly limited

whi@s ong asthe requirements &2 (Z)and (aresatisfied . hut for example, +he
more preferably either (1) or (2) explained in the first pellets is satisfied,

ve ] BAgs particularly preferably bath £3) and2) aresatisfied<[Q18P1 R (1) The e v

pellets have an average weight per 30 pellets in the range of 0.80 to 2.00

les.Rreferably @90 tp 1.80.9, more Jareferably ¢:9540 18 g apd.stillmosey o
preferably 1.00 to 1.8

less, preferably from 25 N to 1 N, and more preferably from 15
Nto IN. As this value becomss smaller, the pellets are less stuck
together and exhibit an excellent blocking resistance. Within
this range, particularly even when the pellets are stored and used
in a cold region after stored at high temperatures under a load,
the pelliets are less stuck together.

[0183]

The second pellets according to the present invention are
preferably pellets in which powders and/or liguid adheres on the
surface of the pellets. In the second pellets, the explanation
(including physical properties, kinds, adhering amount, and
adhering method, for example) about the powders and liguid are
the same as that of the powders and liguid described in the first
pellets, and thus the description about the explanation is
skipped.

[0184)
In addition, the second pellets according to the present

invention is not particularly limited as long as the requirements
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g. That is, the average value of the total weight of 30 pellets selected at
random from the collective of pellets is in the above 10 range. [0186]

The averag weight of 30 pellets candye measured by the same method as
that explained in the requirement of (1) for the first pellets. 15 [0187] (2)

The pellets have a particle size distribution obtained by sieving in which
pellets providing a maximum weight fraction account for 90 to 100% and

(2) preferably=9%te 400% obthe petlets r[0188]20-Thisproparties cap beeither

measured by the same method as that explained in the requirement of (2)

(1) fashe first pellets.i {Q189] ffurther, itis-alsowaepreterred empadimeatiof ang

the second pellets that the requirement (3) for the first pellets is satisfied

parB3cinaddition te €B-and (2) i hecessaryy {0199 Theamethod:fer e 4.
producing the second pellets according to the present invention may
01 #¥jude the same method as that for 5 producing the first pellets. [0191]

(1) The pellets have an average welght per 30 pellets in
the range of 0.80 to 2.00 g, preferably 0.90 to 1.80 g, more
preferably 0.95 to 1.8 g, and still more preferably 1.00 to 1.8
g. That is, the average value of the total weight of 30 pellets
selected at random from the collective of pellets is in the above
range.

[018¢]

The averag weight of 30 pellets can be measured by the same
method as that explained in the reguirement of (1) for the first
pellets.

[(0187]

{(2) The pellets have a particle size distribution obtained
by sieving in which pellets providing a maximum weight fraction
account for 90 to 100% and preferably 97 to 100% of the pellets.
[0188]

This proportion can be measured by the same method as that
explained in the requirement of (2) for the first pellets.
t0189]

Further, it is also one preferred embodiment of the second

pellets that the reguirement (3) for the first pellets is satisfied
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In the requirement (4) of the present invention, the blocking force may be
lowered by controlling the requirement (1) such that the average weight
per 30 pellets is as large as possibleg 20 in the range of 0.8 to 2.0 g and
controlling the requirement (2) such that the index in the particle size
distribution is as close as possible to 100%. Where necessary, it is also
effective to control the requirement (3) such that the Lave/Dave value is
in stoset tod.00: 1519Secahd(Package>rA secend-package according to the
present invention is composed of a container packed with the second
[01pellets in an amount of 15 to 1,500 kg. The container is preferably a
plastic box, a plastic bag, a paper bag, a cardboard box, or a flexible 20

contaieend@L.92] rdise obRelletsy Thedfirstorsecond pellets areused ny «o
suitably even after the pellets are allowed to stand for 24 hours or more,

the forexample; 64 <for 72-hawys or mare i the state that partiof the pellets: 7o

are left under a load. In practice, the pellets are supplied to a molding

crodiachine entherlikesto yse. [@193] 5 In this occasion, the pellets are
usually allowed to stand at a temperature of 20 to 45C. Even after

ro18tanding still, the

In the requirement (4) of the present invention, the
blocking force may be lowered by controlling the requirement {1)
such that the average weight per 30 pellets is as large as possible
in the range of 0.8 to 2.0 g and controlling the regquirement (2)
such that the index in the particle size distribution is as close
as possible to 100%. Where necessary, it is alsoc effective to
control the reguirement (3) such that the Lave/Dive value is close
to 1.00.
<Second Package>

A second package according to the present invention is
composed of a contalner packed with the second pellets in an amount
of 15 to 1,500 kg. The container is preferably a plastic box,
a plastic bag, a paper bag, a cardboard box, or a flexible
container.
[0192]
<Use cf Pellets>

The first or second pellets are used suitably even after

the pellets are allowed to stand for 24 hours or more, for example,
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pellets exhibits little blocking among the pellets. In particular, blocking
among the pellets is little found when the pellets are stored and used at
low temperatures after standing 10 §tll. As describe above, the pellets has
an excellent blocking resistance. [0194] Note that, the first or second
pellets may be allowed to stand, specifically, in the state of a package
under the conditions 15 described above. An excellent blocking
for régistancessexentede also intthisases [0195] Aomoldedfarticke ¢arnibets are
produced directly by using the first or second pellets according to the
lefpresertineenticnd In this 20:0ccasien, operations steh asdresipgpupdheto a
pellets by hands or with hard tools or the like are dramatically eliminated
mo lanhen thecpeletscaretsuppliectto admalding machine. Thus, the pellets
provide excellent operability and safety. Upon producing a molded article,
[ 01 ¥atious molding methods such as injection molding, 65 sheet extrusion
molding, inflation molding, vacuum molding, hollow molding, press

molding Harefile extrusion melding: ioam smoldingsand the like are.applies: ang
for the pellets, and various kinds of molded articles may be obtained. 5
at 40186urthermorer eyendn the ease where powdersandioriligdid <11, the
pellets exhibits little blocking among the pellets. In
particular, blocking among the pellets is little found when the
pellets are stored and used at low temperatures after standing
still. As describe above, the pellets has an excellent blocking
resistance.
[01%4]

Note that, the first or second pellets may be allowed to
stand, specifically, in the state of a package under the conditions
described above. BAn excellent blocking resistance 1s exerted
also in this case.

[0195]

Amolded article can be produced directly by using the first
or second pellets according to the present invention. In this
occasion, operations such as freeing up the pellets by hands or
with hard tools or the like are dramatically eliminated when the
pellets are supplied to a molding machine. Thus, the pellets
provide excellent operability and safety. Upon producing a

molded article, various moldingmethods such as injecticn molding,
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that is arbitrary components are used, the first or second pellets

according to the present invention can exhibit a blocking resistance with a

small portion of the powders and/ordiguid, and 10 thus deterioration of the

physical properties is suppressed when the pellets are used in the form of

a thermoplastic resin composition described below. In the case of a

molded article formed from the thermoplastic resin composition is coated
sheatithepaint thebonding strengthrietween thexmoldedgrticle andpaint 15 ng,

coating is high, and the coating is hardly removed. [0197] <Thermoplastic

hol Resiméompesitionz By melt-kneading:the first ar.secondpellets withg, foam
other thermoplastic resins, a thermoplastic resin composition can pe 20

mol@redused. {0£98] As descrbed abaves singe the firstipe)lets @ceording 40 i nas
the present invention satisfies the requirements (1) to (3), a still more

of mexcadent blecking gesli@@ng% canibe;ehtained with a 66 smaller adhering
amount of powders and/or liquid. Therefore, when the thermoplastic resin

101 gemposition is produced using the pellets in which the powders or the like
adheres thereon and then a molded article is produced from this

compasition, the 5 detedgration. afthe-physical ]Péog%w&épé tQ%&UQJQGQ;Lqum

article caused by the powders and/or liquid mixed therein is prevented.

that is arbitrary components are used, the first or second pellets
according to the present invention can exhibit a blocking
resistance with a small portion of the powders and/or liquid, and
thus deterioration of the physical properties is suppressed when
the pellets are used in the form of a thermoplastic resin
composition described below. In the case of a molded article
formed from the thermoplastic resin composition is coated with
paint, the bonding strength between the molded article and paint
coating is high, and the coating is hardly removed.
[0197]
<Thermoplastic Resin Composition>

By melt-kneading the first or second pellets with other
thermoplastic resins, a thermoplastic resin composition can be
produced.
[0198]

As described above, since the first pellets according to
the present invention satisfies the reguirements (1) to (3), a

still more excellent blocking resistance can be obtained with a
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[0199] Further, since the second pellets according to the present
invention satisfies the requirement (4) , a still more excellent 10 blocking
resistance can be obtained with a sgwller adhering amount of the
powders and/or liquid. Therefore, when the thermoplastic resin
composition is produced using the pellets in which the powders or the
'like adheres thereon and then a molded article is produced from this

sma CoBYosition: the,deterarationrofihe physicalLb/propertias: of thetneldeds re,
article caused by the powders and/or liquid mixed therein is prevented.

wher0200} Ttheothep thermeplastic resiasaresnetparticulady dimited; butimagythe
include, for example, a polyolefin that has a melting point 20 of 80C or

pelhigher; asmpeasured With RSG s preferably: 81 10 1806y -and preferably 124 1o

to 170C. The polyolefins may include a homopolymer or copolymer of an

a rs0lefin having 2 t 20;carbon.atoms: Amang th@ﬁqJ,yO@ﬂﬂgo%q@&*yélsne the

homopolymer, a copolymer of ethylene and an a-olefin having 3 to 2

de £21RANA0MS, APHOPY 'E‘g’!t?y@?t iamgpalymer . ar.a sepolymer af prapylene .

and an a-olefin having 2 t0 20 carbon atoms except for propylene is

cauPLferable, In the, RSG @ﬁéﬁ%@”ﬂ%@ui@ sAReINeNods.3s E'Latg%s%geisﬂted.

the méasurement of the melting point of the polymer (A) can be tsed.
{01@%01] The copolymers of ethylene and an a-olefin having 3 to 20

Further, since the second pellets according toe the present
invention satisfies the requirement (4), a still more excellent
blocking resistance can be obtained with a smaller adhering amount
of the powders and/or liquid. Therefore, when the thermoplastic
resin composition is produced using the pellets in which the
powders or the like adheres therecn and then a molded article is
produced from this compesition, the deterioration of the physical
properties of the molded article caused by the powders and/or
liguid mixed therein is prevented.

[0200]

The other thermoplastic resins are not particularly limited,
but may include, for example, a polyolefin that has amelting point
of 80°C or higher as measured with DSC, preferably 81 to 180°C,
and preferably 121 to 170°C. The polyolefins may include a
homopolymer or copolymer of ano~-olefin having 2 to 20 carbon atons.
Among the polyclefins, an ethylene homopolymer, a copolymer of

ethylene and an a-olefin having 3 to 20 carbon atoms, a propylene
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carbon atoms may include, for example, a copolymer containing a
structural unit derived from ethylene in an amount of 60 to 99 mol% and
preferably 78 to 85 mol% when the total of the structural 10 unit derived
from ethylene and a structural unit derived from the a-olefin having 3 to
20 carbon atoms is 100 mol%. The MFR of the ethylene homopolymer or
the copolymer of ethylene and a-olefin having 3 to 20 carbon atoms

hombieasyied at 4905 uadenaiead ek216- kg is nat paricalady imited byt 5 ng
may be 0.01 to 200 g/10 min. 15 Further, the copolymers of propylene and

2 t@rpe-olelin Having4 10 20 63kban, atgMs, £36ePIfOL propylene Mav. . 1 the

include, for example, a copolymer containing a structural unit derived

nsciiem propyiene in-an amewnt,of 60 t0,99.mal% and preferably. 7019 85, o ont

mol% when the total of the structural unit derived from propylene and a

of 2Rsteiwralunitderived from the arolgfin having 2 10 20.carhan atoms
except for propylene is 100 mol%. Thé MFR of the propylene

1 o2 hemopolymer or the copolymer of propylene and a-olefin having 2 to 20
carbon atoms except for propylene measured at 190C under a load of

2.16:kg i%QBEE%i&E'Q@Ei@@%%}1%%@%%9%%0%—6081é%fi‘go g"%?@‘iirg’r to 20

[0202] Upon producing the thermoplastic resin composition,
carégﬁog%gﬁg%?a %hcelﬂ'zs'er tl%%rmo lgrsnti%_éesm are ug‘fdmesaxi‘n caontainin a

proportion of préferably 1 99 to 90/T y mass). 0204 Y 9
structural unit derived from ethylene in an amount of 60 to 99
mol% and preferably 78 to 85 mol% when the total of the structural
unit derived from ethylene and a structural unit derived from the
a-olefin having 3 to 20 carbon atoms is 100 mol%. The MFR of the
ethylene homopelymer or the copolymer of ethylene and oa-olefin
having 3 to 20 carbon atoms measured at 190°C under a load of 2.16
kg is not particularly limited, but may be 0.0l to 200 ¢/10 min.
Further, the copolymers of propylene and an w-olefin having 2 to
20 carbon atoms except for propylene may include, for example,
a copolymer containing a structural unit derived from propylene
in an amount of 60 to 99 mol% and preferably 70 to 85 mol% when
the total of the structural unit derived from propylene and a
structural unit derived from the ao-olefin having 2 to 20 carbon
atoms except for propylene is 100 mol%. The MFR of the propylene
homeopolymer or the copolymer of propylene and aw-olefin having 2

to 20 carbon atoms except for propylene measured at 190°C under

a lLoad of 2.16 kg is not particularly limited, but may be 0.01



10

20

In addition, various kinds of molded articles can be formed from the
thermoplastic resin composition by various molding methods such as
injection molding, sheet extrusion mgdding, 10 inflation molding, vacuum
molding, hollow molding, press molding, profile extrusion molding, foam
molding and the like. [204] Further, the molded articles may have a
decorative layer laminated thereon at least partly. The decorative layer
to 4nay §e115+fammed by coating. By using the thermoplastic resin
composition, when a molded article is coated with paint, a bonding
[02@trength between the molded article and paint-coating is high, and the
coating is hardly removed. [0205] 20 [Example 1] [Production of pellets]

An gthylene/butene copelymerthavinga density of864,kg/m3,an MR of the
3.609/20min (190 C, 2.16 kg of load) , an elastic modulus in tension

£ 1 r4inifial elastic madulus.as measuted by dhe.methad n 69 accordance with .. 4
ASTM-D-638-03) of 5 MPa, and a Tm of 46C was supplied to a

in dwin-serewegrudsr, and meltkneadeds; The extsyder was g cozdirectional

rotation type equipped with a heat channel-die and cutter blades that
[ 02 #atate while contacting to the 5 die face, having a screw diameter of 65
mm and an L/D of 42. The heat channel-die had a die diameter (at a

F“”H%Uﬁ@ﬂl%nyﬁ)various kinds of molded articles can be formed
from the thermcoplastic resin composition by various molding
methods such as injection molding, sheet extrusion molding,
inflationmolding, vacuummolding, hollowmolding, press molding,
profile extrusion molding, foam molding and the like.

[204]

Further, the molded articles may have a decorative layer
laminated thereon at least partly. The decorative layer may be
formed by coating. By using the thermoplastic resin composition,
when a molded article is ceoated with paint, a bonding strength
between the molded article and paint-coating is high, and the
coating is hardly removed.

[0205]
[Example 1]
[Production of pellets]

An ethylene/butene copolymer having a density of 8§64 kg/m%
an MFR of 3.6 ¢/10 min (190°C, 2.16 kg of load), an elastic modulus

in tension (initial elastic modulus as measured by the method in
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of 150 mm, a die hole diameter of 3.5 mm, 30 die holes, and two cuter

blades. The ethylene/butene copolymer melt-kneaded was extruded

through the heat channel-die at a régin temperature of 10 an inlet of the

die of 200C, and cut with the cutter blades to give pellets. The linear

velocity of the polymer in the die was 0.18 m/sec. During the operation,

the die temperature was 150C, and the revolution of the cutter was 1250
accapaurike wircnnderentalalcityzof thé clitteirbladessvas Itnméseci dhe was

15 resulting pellets were cooled in water, and then dried. [0206] [Washing

suprdfipelletspAfter that, 5-kg-ekihe esuttingepelletsiwerenputinin@dider.  The
bucket (265 mm in diameter, 240 mm in depth) , and the bucket 20 was

ext filledwith svaterc Addomesticodetergent({Mama Leemont;: maswfactured Hyheat
Lion Corporation) in an amount of 10 cc was added to the bucket, and the

charfesthantavascstired tor 10 mindtes, Jhe-pellets stined andwashed were t he
put in a bowl with a mesh to drain, and the pellets drained were

die transferredtoanether 187iter 70 -buckelr Gleanwater (water/fromeapublicrr e
water supply) was poured into the bucket and the resultant was stirred for

heatd BHAWES] The -pellets wese fransterad:to g bewd wih.a megshfodrain. hole)
The rinsing operation (after the clean water was poured, the resultant 5

of wasglirred and them ansferred 4o the bowd tg drainhwastepeated thieg .
times in total. Then the pellets were transferred in a

cuter blades. The ethylene/butene copolymer melt-kneaded was
extruded through the heat channel-die at a resin temperature of
an inlet of the die of 200°C, and cut with the cutter blades to
give pellets. The linear velocity of the polymer in the die was
0.18 m/sec. During the operation, the die temperature was 150°C,
and the revolution of the cutter was 1250 rpm. The
circumferential velocity of the cutter blades was 10 m/sec. The
resulting pellets were cooled in water, and then dried.

[02006]

[Washing of pellets]

After that, 5 kg of the resulting pellets were put in a 10
liter bucket (265 mm in diameter, 240 mm in depth), and the bucket
was filled with water. A domestic detergent (“Mama Lemon”,
manufactured by Lion Corporation) in an amount of 10 cc was added
to the bucket, and the resultant was stirred for 10 minutes. The
pellets stirred and washed were put in a bowl with a2 mesh to drain,

and the pellets drained were transferred tTo another 10-liter
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poly-bag having 10 or more holes with 0.5 mm at the bottom, and fully
dried by introducing dry air into the bag for one week. Note that, during
the drying, the pellets were fluidized;at least one 10 time a day in the
poly-bag. [0207] For the pellets, the average weight of 30 pellets,
proportion of the pellets providing a maximum weight fraction, and
Lave/Dave that were determined by the methods described above 15 are

bucisbown im Eablesd+ Ehe shape-of the.pellet obtainedhere;was 1fouUndito bey req

close to ellipsoidal sphere by visual inspection, therefore, the Lave/Dave

intovas measured by.assuming the shape.of the (nellet fo herthe gliipseidal - 7.
sphere. [0208] 20 [Adhering of powders] Ten kilograms of the pellets

pe1 Washedavere.charged in-a {5: liteg Hepsehel mixermapufactyed bys . 7he
Mitsui Mining Co., Ltd., and then calcium stearate powders

rinéMapufactred by NOR CORPORATION. haying an,average diameter of .

4 pm) were added in an amount of 71 0.25 wt%. Both were sufficiently

wa s Slirred.ata revalytion,of 100. rom faor 10 minufes, pellets,in jy}ﬁhi%ha%a%lﬂ)@ated

stearate powders adheres on the surface of the pellets were obtained.

£nrd@209] 5 Subsequently, blggking "c‘ﬁ%St%%‘ie" was ?%8@‘?%%9}%'}%%6%01 in a
method described above. The results are shown in Table 1.

poly-bag having 10 or more holes with 0.5 mm at the bottom, and

fully dried by introducing dry air into the bag for one week. Note

that, during the drying, the pellets were fluidized at least one

time a day in the poly-bag.

(02071}

For the pellets, the average weight of 30 pellets,
proportion of the pellets providing a maximum weight fraction,
and Lave/Dave that were determined by the methods described above
are shown in Table 1. The shape of the pellet obtained here was
found to be close to ellipsoidal sphere by visual inspection,
therefore, the Laive/Dave was measured by assuming the shape of the
pellet to be the ellipscidal sphere.

(020873
[Adhering of powders]

Ten kilograms of the pellets washed were charged in a 75
liter Henschel mixer manufactured by Mitsuil Mining Co., Ltd., and
then calcium stearate powders (manufactured by NCF CORPORATICN,

having an average diameter of 4 um) were added in an amount of
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[0210] Note that, the difference was not observed in the results of the

blocking resistance test between with and without washing. 10 [0211]

[Example 2] Up to "washing of pelletsl, the procedure was performed

similarly to that in Example 1. [0212] 15 Ten kilograms of the pellets

washed were charged in a 75 liter Henschel mixer manufactured by

Mitsui Mining Co., Ltd. Then, silicone oil ("SH200", manufactured by Dow
0.2 Corping Tordy:Coz 4 tdufWwas aelded jn aniameuntof 8.02 wt%.Then of 100

resultant was stirred at a revolution of 100 rpm for 5 minutes. 0.15 wt% of
rpm caleiun 20rstearate popelers (manufaetuied by NON GORPORAT eNpowders

having an average particle diameter of 4 um) were then added, both were
adhsupfficientlytstiereshatta revaltitiarhef 1001rpm forvkdrmines,: asd .

consequently pellets in which calcium stearate powders and silicone oil
[02@dlheres on the surface of the pellets was obtained. 72 The results of the

blocking resistance test are shown in Table 1.[0213] [Example 3] 5

Pelletsswereproduged and washed:-as i the-pracedures of s tRrgdustionof e s
pellets" and "Washing of pellets" in Example 1,

method described above. The results are shown in Table 1.
(0210]

Note that, the difference was not observed in the results
of the blocking resistance test between with and without washing.
(0211]
iExample 2]

Up to "washing of pellets", the procedure was performed
similarly to that in Example 1.

(0212}

Ten kilograms of the pellets washed were charged in a 75
liter Henschel mixer manufactured by Mitsui Mining Co., Ltd. Then,
silicone oil (“SH200”, manufactured by Dow Corning Toray Co.,
Ltd.) was added in an ameunt of 0.02 wt%. The resultant was stirred
at a revolution of 100 rpm for 5 minutes. (.15 wt% of calcium
stearate powders (manufactured by NOE CORPCRATION, having an
average particle diameter of 4 um) were then added, both were
sufficiently stirred at a revolution of 100 rpm for 10 minutes,
and consequently pellets in which calcium stearate powders and

silicone oil adheres on the surface of the peliets was obtained.
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except that the number of die holes was changed to 20. For this the
pellets, the average weight of 30 pellets, proportion of the pellets
providing a maximum weight fractionzand Lave/Dave that were 10
determined by the methods described above are shown in Table 1. The
shape of the pellet obtained here was found to be close to ellipsoidal
sphere by visual inspection, therefore, the Lave/Dave was measured by
The assaniing thef shapelof thecpeldetio biethenelipseidal spherende {02 Table
After that, similarly to the procedure of "Adhering of powders" in Example
1. 1, pellets in which calcium stearate powders adheres on the surface of
the pellets were obtained. The results of the blocking resistance test are
[02shown in Table 1. 20 [0215] [Comparative Example 1] Pellets were
produced and washed similarly to the procedures of "Production of
Exfefets” and "Washing of pellets” in Example 1, except that the number of
the cutter blades was changed from 73 2 to 4. For the pellets, the

average weightof 30-peliels.c gropertion ehthe pellets provddipg&-cdures of
maximum weight fraction, and Lave/Dave that were determined by the

»propgtheds deseribed abpye %%Sh%%M£?F|@f1§Tmme otthe.pelist . 1,

obtained here was 5 found to be close to ellipsoidal sphere by visual

excd Qﬂ{iﬁhtﬁh@%ﬁ%’éf‘%{a\ﬁ@wgl@ Measured by assyming the, - ¢4 ¢
shape of the

the pellets, the average weight of 30 pellets, proportion of the
pellets providing a maximum weight fraction, and Lave/Dave that were
determined by the methods described above are shown in Table 1.
The shape of the pellet obtained here was found toc be close to
ellipsoidal sphere by visual inspection, therefore, the Laive/Dave
was measured by assuming The shape of the pellst to be the
ellipscidal sphere.

[0214]

After that, similarly to the procedure of “Adhering of
powders” in Example 1, pellets in which calcium stearate powders
acheres on the surface of the pellets were obtained. The results
of the blocking resistance test are shown in Table 1.

[0215}
[Comparative Example 171

Pellets were preduced and washed similarly to the procedures
of “Production of pallets” and “Washing of pellets” in Exanmple

-

1, except that the number of the cutter blades was changed from
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pellet to be the ellipsoidal sphere. [0216] After that, similarly to the
procedure of "Adhering of 10 powders" in Example 1, pellets in which
calcium stearate powders adheres7 the surface of the pellets were
obtained. The results of the blocking resistance test are shown in Table 1.
[0217] [Comparative Example 2] 15 [Washing of pellets] Five kilograms
of pellets made from an ethylene/octene copolymer ("ENGAGES8842",
2 tananufacturedthy=Dow Chermical-Gempany,z baving: agMFR of 30 gf201et s,
min at 190C under a load of 2.16 kg and a density of 857 kg/m3) were put
progdnacl@tites bucket (265120 mmin diameter 224C: mmvinndeptiyhandthet ion,
bucket was filled with water. Further, 10 cc of a domestic detergent

and (Maral.emon’, waaautastured bekos,Corporationwereiadded tathesnove
bucket, and the resultant was stirred for 10 minutes. The pellets stirred

are andwashediwere=out in apowdpith-adnesh 0 grainandihg pellets .4« was
drained were transferred to another 10-liter bucket. Clean water (water

fourfrom @ publis water supply)was poyred inte: the-bucket and thesresyltant; oy,
was stirred for 5 minutes. The pellets were transferred to a bowl with a

the /@SR 1O drain. The rinsing operation,  {afterthe.clean water was paureds + 1
the resultant was stirred and then transferred to the bowl to drain) was

pelTepealedbreaimes ;i nsoidal sphere.

(0216]

After that, similarly to the procedure of "“Adhering of
powders” in Example 1, pellets in which calcium stearate powders
adheres on the surface of the pellets were obtained. The results
of the blocking resistance test are shown in Table 1.

[0217]
[Comparative Example 2]
[Washing of pellets]

Five kilograms of pellets made from an ethylene/octene
copolymer (“"ENGAGEB8842”, manufactured by Dow Chemical Company,
having an MFR of 1.0 g/10 min at 190°C under a load of 2.16 kg
and a density of 857 kg/m’) were put in a 10 liter bucket (265
mm in diameter, 240 mm in depth), and the bucket was filled with
water. Further, 10 cc of a2 domestic detergent (“Mama Lemon”,
manufactured by Lion Corporation) were added to the bucket, and

the resultant was stirred for 10 minutes. The pellets stirred

and washed were put in a bowl with a mesh to drain, and the pellets
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in total. Then the pellets were transferred to a poly-bag having 10 or more
holes with 0.5 mm at the bottom, and fully dried by introducing dry air into
the bag for one week. Note that, duripg 10 the drying, the pellets were
fluidized at least one time a day in the poly-bag. [0218] For the pellets,
the average weight of 30 pellets, proportion of the pellets providing a
maximum weight fraction, 15 and Lave/Dave that were determined by the
draimetheds descrbed above are showndm Table i Accordingdo theresultfter
visual inspection of the shape of the pellet obtained here, the Lave/Dave

(watwas faeasured: by assuming thepshape wi the pelieido:be theellipsoidalt and
sphere. [0219] 20 [Adhering of powders] Ten kilograms of the pellets

the Waskedwere charged i1 arth; lites Hepschehmixes manpfactyyed yr = were
Mitsui Mining Co., Ltd., and then calcium stearate powders

trar(grantactured:by 508 CORPORAL 20Ny having apaverage diameteref; o,

4 um) were added in an amount of 75 0.25 wt%. Both were sufficiently

(afdiFradhat avexolulion of 100, rpm fard0 minutesspeliets inyhich calcium - ng
stearate powders adheres on the surface of the pellets were obtained.

thenl Re- Eesiits -ottheblocking sesistance test.are shown.in.table 1.,5,/0220} o

[Comparative Example 31

in total. Then the pellets were transferred to a poly-bag having
10 or more holes with 0.5 mm at the bottom, and fully dried by
introducing dry air into the bag for one week. Note that, during
the drying, the pellets were fluidized at least one time a day
in the poly-bag.

[0218]

For the pellets, the average weight of 30 pellets,
proportion of the pellets providing a maximum weight fraction,
and Lave/Dave that were determined by the methods described above
are shown inTable 1. According to the result of visual inspection
of the shape of the pellet obtained here, the L.ve/Dave was measured
oy assuming the shape of the pellet to be the ellipsoidal sphere.
[0219]

[Adhering of powders]

Ten kilograms of the pellets washed were charged in a 75
liter Henschel mixer manufactured by Mitsuil Mining Co., Ltd., and
then calcium stearate powders (manufactured by NOT CORPCORATION,

naving an average diameter of 4 um) were added in an amount of
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Except that pellets made from an ethylene/butene copolymer
("ENR7467", manufactured by Dow Chemical Company, having an MFR
of 1.0 g/10 min at 190C under a load ®f 2.16 kg and a density 10 of 863
kg/m3) were used in place of the copolymer used in Comparative
Example 2, the pellets were washed similarly to the procedure of
"Washing of pellets" in Comparative Example 2. For the pellets washed,

0. 2theaverage weightaf 30 pelletse praportion rafdbepelletsprovidingea of 100
maximum weight fraction, and Lave/Dave 15 that were determined by the
rpmnieihods deseribegsabovel aretshown iih Tahleck Thie.shape-afithedpalietders

obtained here was found to be closer to the shape shown on the right in

adhéhe:lowear columnaf H46.0F ({Eris diameter-and eisheigheamonthe results
cylindrical shapes by visual inspection, therefore, the Lave/Dave was

of teAstred pyrapsusing 20-the shape of the pelletto be thegylinder shown
on the right in the lower column of FIG. 1. [0221] Then, as in the

[ o2 pracedure of "Adhering of powders" in Comparative Example 2, pellets in
which calcium stearate powders 76 adheres on the surface of the pellets

[CoMere obtained..Lhe resuits of the blocking resistance test are shown in
Tablel.a, tOarnOr-1HNNr QX+~~-0WmUoOWWU

Except that pellets made from an ethylene/butene copolymer
(WENR7467”, manufactured by Dow Chemical Company, having an MFR
of 1.0 ¢g/10 min at 190°C under a load of 2.16 kg and a density
of 863 kg/m’) were used in place of the copolymer used in
Comparative Example 2, the pellets were washed similarly to the
procedure of “Washing of pellets” in Comparative Example 2. For
the pellets washed, the average weight of 30 pellets, proportion
of the pellets providing a maximum weight fraction, and L.ve/Dave
that were determined by the methods described above are shown in
Table 1. The shape of the pellet obtained here was found to be
cleser to the shape shown on the right in the lower column of FIG.
1 (L is diameter and D is height), among cylindrical shapes by
visual inspection, therefore, the L./ Dave was measured by assuming
the shape of the pellet to be the cylinder shown on the right in
the lower column of FIG. 1.

[(0221]
Then, as in the procedure of “Adhering of powders” in

Comparative Example 2, pellets in which calcium stearate powders
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adheres on the surface of the pellets were obtained. The results

of the blocking resistance test are shown in Table 1.
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a0, a 0. 78 CLAIMS 1. Pellets satisfying all of the following requirements
(2) (2), (2), and (3): 5 (2) the pellet comprises a polymer (A) having an
elastic modulus in tension (an initiak glastic modulus as measured by a
method in accordance with ASTM D-638-03) of 100 MPa or less; (1) the
pellets have an average weight per 30 pellets in the range of 0.80 to 2.00
g; 10 (2) the pellets have a particle size distribution obtained by sieving in
which pellets providing a maximum aveight fraction account for 90 to
100% of the pellets; and (3) the pellets have a Lave/Dave value in the
range of 1.00 to 1.70 wherein Lave and Dave are averages of the length
L and the 15 diameter D, respectively, of randomly selected 20 pellets

1. and:theiength.and the diameter ake determiped éwglqc[!rh% slengihs s
larger than the diameter. 2. The pellets according to claim 1, wherein the

(1) polymer (4)42Q is a polymer having a structural unit derived from an
a-olefin. 3. The pellets according to claim 2, wherein the polymer having
a stiyGtukal unit éjﬂ@@dJB‘%KENPPs%Q'eJ'%@ lymer H?ﬁ‘\’r‘fggaTaﬁle elastic

structural unit derived fro 0 or more kinds of a- oleflns 79

modlpﬁigtsiﬁc%gg@otzq C@Up ﬁ%‘leéﬁmetggggggl%na%rulus as measursd by a

r

method in accordance with ASTM D-638-03) of 100 MPa or less;

(1) the pellets have an average weight per 30 pellets in
the range of 0.80 to 2.00 g;

(2 the pellets have a particle size distribution obtained
by sieving in which pellets providing a maximum weight fraction
account for 90 to 100% of the pellets; and

(3) the pellets have a Lave/Dave value in the range of 1.00
to 1.70 wherein Lave and Daye are averages of the length L and the
diameter D, respectively, of randomly selected 20 pellets and the
length and the diameter are determined such that the length is

larger than the diameter.

2. The pellets according to claim 1, wherein the polymer (A)

is a polymer having a structural unit derived from an o-olefin.

3. The pellets according to claim 2, wherein the polymer having
a structural unit derived from an a-olefin is a copolymer having

a structural unit derived from two or more kinds of o-olefins.
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having a structural unit derived from two or more kinds of a-olefins is a
copolymer (A-i) having a structural unit derived 5 from ethylene and a
structural unit derived from an a-olefin having 3 or more carbon atoms. 5.
The pellets according to claim 3, wherein the copolymer having a
structural unit derived from two or more kinds of 10 a-olefins is a
copolymer (A-ii) having a structural unit derived from propylene and a
structural unit derived from an a-olefin having 2 or more carbon atoms
except for propylene. 6. The pellets according to any of claims 1 to 5,

4. wherein 151pewdersansier liguid adheresenihe sudase of thepellets 1 ymer
7. A package comprising a container packed with the pellets according to

hav oy of claims: 49 £4n anramoun of 3240 %500 kgy,208:- Pellgls kinds of
satisfying the following requirements (Z) and (4): (Z) the pellet comprises

oo Bealyrer 4A) having an elastic- modulys indtensian-(an-initial elastic gerived

modulus as measured by a method in accordance with ASTM D-638-03)

froPb0Q MRa arrless:and.(4).the pellets havea,blgeking, forcg of B3N 0% 4 v 1 ng

less as 8C measured in a testing in which the blocking force is measured

3 Aafter the pelletsaredeft under a load at 35C for 24 hours and further at
-10C for 7 days. 5 9. The pellets according to claim 8, wherein powders
and/or liquid adheres on the surface of the pellets. 10. A package
comprising a container packed with the pellets

5. The pellets according to claim 3, wherein the copolymer
having a structural unit derived from twoe or more kinds of
o-olefins is a copolymer (A-1i) having a structural unit derived
from propylene and a structural unit derived from an c-olefin

having 2 or more carbon atoms except for propylene.

6. The pellets according to any of claims 1 to 5, wherein

powders and/or liguid adheres on the surface of the pellets.

7. A package comprising a container packed with the pellets

according to any of claims 1 to ¢ in an amount of 15 to 1,500 kg.

8. Pellets satisfying the following requirements {Z) and (4):

(Z) the pellet comprises a polymer (A) having an elastic
modulus in tension (an initial elastic modulus as measured by a
method in accordance with ASTM D-638-03) of 100 MPa or less; and

(4) the pellets have a blocking force of 3% N or less as



(92

according to claim 8 or 9 in an amount of 15 to 1,500 kg.

80

measured in a testing in which the blocking force is measured after
the pellets are left under a load at 35°C for 24 hours and further

at ~10°C for 7 days.

9. The pellets according to claim 8, wherein powders and/or

liguid adheres on the surface of the pellets.

10. A package comprising a container packed with the pellets

according to claim 8 or 9 in an amount of 15 te 1,500 kg.



