DESCRI PTI ON  METHOD FOR PRODUCI NG RESI N COVPCSI TI ON
TECHNI CAL FI ELD [0001] The present invention rel ates
to a method for producing a resin conposition, in
particular to a nethod for producing a resin
conposition conprising nelt-kneading a cyclic olefin
polyner, a flexible polyner and a radical initiator.
In addition, the invention also relates to a nethod
for produci ng a shapedbESCRIETEOMY i nj ection-nol di ng
such a resin conposition. BACKGROUND ART [0002] A
cyclic oMETHOD FURY PRODUEI NGO ®RESTNE Cos2bsSTeIoNt ance,
heat resistance and weat her resistance, and its
TECHRpedL artExbe has good di nensional accuracy and good
rigidity, and therefore it has many applications for
[owv@Ljous shaped articles. For the purpose of inproving
the inpact resistance thereof, a flexible polymer my
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a P Chlgdsi Sl ‘b%g&g.%'utl'a n Sogplﬂéﬁ'gigg for ogrroduclng
reacti on pro ct ‘of "a“cycl i n randomcop

a SN I s:. ot I&%Lnf)@is& l?lgigtk di ygld c“?folerkln
a 5o Jf

conponen avi ng tening tur

o PO A ST SR o,

the invention also relates to a method for producing a shaped
article by injection-molding such a resin composition.
BACKGROUND ART

[0002]

A cyclicolefin polymer has good chemical resistance, heat
resistance and weather resistance, and its shaped article has
good dimensional accuracy and good rigidity, and therefore it
" has many applications for various shaped articles. For the
purpose of improving the impact resistance thereof, a flexible
pblymer may be blended with a cyclic olefin polymer.

[0003]

Patent Reference 1 describes a crosslinked
impact-resistant cyclic olefin resin composition comprising a
reaction product of a cyclic olefin random copolymer comprising
an ethylene component and a cyclic olefin component and having
-a softening temperature not lower than 70°C, a flexible copolymer

having a glass transition temperature of not higher than 0°C,



1 and an organic peroxide. Patent Reference 1 says
that the resin conposition has good inpact strength,
especially good |owtenperature inpact resistance,
but says nothing relating to abrasion resistance
thereof. [0004] Patent Reference 1: JP-A 2-167318
(Cainms, Effect of the Invention) DI SCLOSURE OF THE
I NVENTI ON Probl enms that the Invention is to Sol ve:
an@ GRO5Tg#%1i ¢ periosdide .COPRESA t RUFARNCE DedyisNtIRat @Rk resin
Reference 1 is crosslinked, the increase in its nelt
coMb6§0BidY IBas neybé@mﬁnpa@!ﬂd SO e I1dSpdSalfy good
often difficult when a nolding nethod that requires
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in injection nolding at high speed orin injection
tol’@d,flé_@:goﬁ %&f@téﬁg%}?é rticles, or in injection
molding to give articles that require severe
[o§b4Ensional accuracy, good shaped articles could not

be obtained fromthe resin conposition [ 0006] The
raPlfSCRbeb ﬁ&ﬁE N hgs. ‘1?93”1%99 '1%&“@9?%@ of the
sol ving the above prob Jedt

In éﬁWi ) @ met hod f or produ0|ng a resin conposition
aving good abrasion resistance and nelt shapability.

orddHEET A AR 0o 2, hod, for produoi g
Problems that the Invention is to Solve:
[0005]

As the resin composition described in Patent Reference
liscrosslinked, the increaseinitsmeltviscosityisinevitable,
and therefore its use is often difficult when a molding method
that requires high-level melt flowability is employed. For
example, in injection molding at high speed, or in injection
molding to give large-size articles, or in injection molding
to give articles that require severe dimensional accuracy, good
shaped articles could not be obtained fromthe resin composition.
[0006]

The present invention has been made for the purpose of
solving the above problems, and its object is to provide a method
forproducinga resiﬁ compositionhavinggoodabrasionresistance
and melt shapability. Its object is also to provide a method
for producing a shaped article by injection-molding the resin

composition.




conposition. 2 Means for Solving the Problens: [0007]
The above-nenti oned probl ens are sol ved by providing a
nmet hod for producing a resin conposition by
nmelt-kneading a cyclic olef in polymer (A) having a
glass transition tenperature of from60 to 200C and a
flexible polymer (B) having a glass transition
tenperature of OC or |ower, wherein a part of the
Meaysel E6robeivingpohy¥nBrokemé s previously nelt-kneaded
with the flexible polymer (B) and a radical initiator
[066)y1and then the remaining cyclic olef in polymer (A
is added thereto and nelt-kneaded. [0008] Preferably,

t he W@'d&%%eﬂﬁ&%d'ﬁotﬂl@m are lBh&?E@r byPhEM &fhg a
by polynerizing a cyclic olefin of the f omnng

mef:l%&“fér J:c}:dl%lﬁ 14 rés 50 86 dﬁg@éf‘ﬂ n 6}?%:%31/ ad:.ng a

ol efin pol yner is a ran om copoly ene
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trins?:gi?}.oﬁ qjeemnﬁé:ratulrle ofR% gla oqu_ower wherein a part of the
cyclic olefin polymer (A) is previously melt-kneaded with the
flexible polymer (B) and a radical initiator (C) and then the
remaining cyclic olefin polymer (A) is added thereto and
melt-kneaded.

[0008]

Preferably, the cyclic olefin polymer (A) is a polymer
Prepared by polymerizingacyclicolefinof the following formula
[I] oxr [II]. Also preferably, the cyclic olefin polymer (A)
is a random copolymer of ethylene and a cyclic olefin of the
followingformula[I]Jor [II]. Alsopreferably, MFR (asmeasured
at 230°C and under a load of 2.16 kg é.ccording to ASTM D1238)
of the cyclic olefin polymer (A) is from 0.1 to 500 g/10 min.
[0009]

[Chemical 1]
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mJ[l] [0010] (In formula [ I ] , nindicates 0 or 1;
mindicates O or a positive integer; q indicates 0 or
1; R to R'8 and Ra and Rb each independently
represent a hydrogen atom a hal ogen atomor a

hydr ocarbon group; R15 to R18 may bond to each other
to forma nonocyclic or polycyclic structure, and the

nocyclic,or pql clic sty cture y have a double
ggR&' WQ{6 Rbr Fég R1® may form an
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[0010]

(In formula [I], n indicates 0 or 1; m indicates 0 or a positive
integer; gindicates 0 or1; R'toR® andR®andRPeach independently
represent a hydrogen atom, a halogen atom or a hydrocarbon group;
R'® to R may bond to each other to form a monocyclic or polycyclic
structure, and the monocyclic or polycyclic structure may have
a'double bond; and R*® and R*®, or R’ and R'® may form an alkylidene
‘group. ) |
[0011]

[Chemical 2]



RO RI8 ORl4 R4 RBPm RI1 RI2. . . [IlI] [0012]
(In formula [I1], p and g each indicate 0 or an
integer of 1 or nore; mand n each indicate 0, 1 or

2; Rl to R19 each independently represent a hydrogen
atom a hal ogen atom an aliphatic hydrocarbon group,
an alicyclic hydrocarbon group, an aromatic

hydr ocar bon group, or an al koxy group; the carbon atom
to which R9 (or R10) bonds, and thagcarpom atomto
whi ch R13 or R11 bonds may bond tojfeach jot her
directly or via an al kyl ene group hkving fromlto 3
carbon atons; and when n = m=20 AR 2_ or RI15

and R19 may bond to each ot Wér to ic or
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[0012]

(In formula [IX], p and q each indicate 0 or an integer of 1
ormore; mandneachindicate 0, 1or 2; R* toR!® each independently
represent a hydrogen atom, a halogen atom, an aliphatic
hydrocarbon group, an alicyclic hydrocarbon group, an aromatic
hydrocafbon group, or an alkoxy group; the carbon atom to which
"R’ (or R') bonds, and the carbon atom to which R** or R'! bonds
may bond to each other directly or via an alkylene group having
from 1 to 3 carbon atoms; and when n = m = 0, R'® and R'?, or
R'® and R’ may bond to each other to formamonocyclic or polycyclic
‘aromatic ring.)

[0013]



by polynerizing at | east two nononers selected froma
group consisting of ethylene and an a-ol efin having
from3 to 20 carbon atons, a flexible copolyner (b2)
prepared by polynerizing ethylene, an a-olefin having
from3 to 20 carbon atons, and a cyclic olefin, a
flexi ble copolyner (b3) prepared by polynerizing a
non- conj ugat ed di ene, and at | east two nononers

sel eptegefdoTy, ethyl efead ainpaigheti NBlavisgaf remdivle
to 20 carbon atons, and a flexible copolynmer (b4) of a
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a flexible copolymer (b2) prepared by polymerizing
ethylene, an a-olefin having from 3 to 20 carbon atoms, and a
cyclic olefin,

a flexible copolymer (b3) prepared by polymerizing a
non-conjugated diene, and at least two monomers selected from
ethylene and an a-olefin having from 3 to 20 carbon atoms, and

a flexible copolymér (b4) of a random or block copolymer
or its hydrogenation product of an aromatic vinyl-hydrocarbon
and a conjugated diene. Even more preferably, the flexible

copolymer (b) is an amorphous or low-crystalline flexible

~copolymer (bl)} prepared by polymerizing at least two monomers

selected from a group consisting of ethylene and an a-clefin
having £from 3 to 20 carbon atoms.
[0014]

Preferably in the production methed, 100 parts by weight




a part of a cyclic polyner (A) and a flexible polyner
(B) are previously nelt-kneaded, then a radical
initiator (C) is added thereto and nelt-kneaded, and
subsequently the remaining cyclic olefin polymer (A)
I's added thereto and nelt-kneaded. [0015] One pref
erred enbodi nent of the invention conprises adding a.
pol yfunctional conmpound (D) having at |east two
ofr adégel 1 yeRin zallymerunali, osabmgr ot 501 phkes by weight
nol ecule, along wth the radical initiator (C).
ofPaeteeabbyei polmér (BPEAE om0 ob1PFot 1bpavei Bhtweight
such a pol yfunctional conmpound (D) is nelt-kneaded
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(A). [0016] Preferably, the nelt-kneading tenperature
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nelt-kneading is attained in“an extrude
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eFeER& "EHHH?E ed, and subsequently the remaining cyclic
olefin polymer (A) is added thereto and melt-kneaded.
[0015]

One preferred embodiment of the invention comprises adding

a. polyfunctional compound (D) having at 1least two

'radical-polymerizable functional groups in the molecule, along

With the radical initiator (C). Preferably in this, from 0.001
to 1 part by weight of such a polyfunctional compound (D) is
melt-kneaded with 100 parts by weight of a cyclic olefin polymer
(a).

[0016]

Preferably, the melt-kneading temperature is from 150 to
350°C. Also preferably, the melt-kneading is attained in an
extruderhavingavent. Alsopreferably, thekneadingtime after
the addition of the radical initiator (C) is from 30 to 1800

seconds. Also preferably, MFR (as measured at 230°C and under

aloadof 2.16 kgaccording to ASTMD1238} of the resin composition



[0017] The production nethod of the invention gives a
resin conposition having good abrasion resistance and
nelt shapability. The resin conposition is favorably
used in producing shaped articles, especially

i njection-nolded articles that require high-1evel

nmelt f lowability and in addition require good
abrasion resistance. Best Mde for Carrying out the

isl Bxvemto o0 td Q@L8E/Tbemphoducinedtihd®ivFogdrobiubifg a shaped
invention is for producing a resin conposition by

arfBtlekBpadhfeceli 6y ChbLaPhgl tRe PBEYIRT comgds MEVONIpPoduced
glass transition tenperature of from60 to 200C and a

acbbgdiRb et H Ot BRIbd) -nltaM ihel PrddudtidnShkiBBa is also a

tenperature of 0OC or | ower, erein a part of the

prgfgffgﬁoéﬁFbaiﬁggypo ytﬁéo%%;eﬂ{ﬁg'pusly nel t - kneaded

wth the exl mer a a radical initiator

Ef n ining cyclic olefin polynmer (A)
#glggggd£$ﬁe¥%?%ngﬁ nmel t - kneaded. [0019] The cyclic

[08&? in polynmer (A) has good heat resistance, therm
agl hg resi stance, chem cal resistance, weather 8
di.el ectr.ic

char TS oPFRpRELt R me PR, BE) Enel 4RRRN of, iz @ rostn
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Th$ %%/%%rl né?@%&%ﬂ?n C sC | }.é:vé):!-a%l} nuéjgtli yinﬂsrpr(oA uc];:l?r{g shaped
articles, especilally injection-molded articles that require
high-levelmelt flowabilityandinadditionrequire goodabrasion
resistance.
Best Mode for Carrying out the Invention:
[0018]

The producticn method of the :i.nvention is for producing
a resin composition by melt-kneading a cyclic olefin polymer
(2) having a glass transition temperature of from 60 to 200°C
and a flexible polymer {(B) having a glass transition temperature
(_)f 0°C or lower, wherein a part of the cyclic olefin polymer
(A) is previously melt-kneaded with the flexible polymer (B)
and a radical initiator (C) and then the remaining cyclic olefin
polymer (A) is .added thereto and melt-kneaded.
[0019]

The cyclic olefin polymer (A) has good heat resistance,

thermal aging resistance, chemical resistance, weather



I mpact resistance thereof. However, the fact has not
been sufficiently recognized as yet that the abrasion
resi stance of the cyclic olefin polymer (A is
unsatisfactory and it could not be significantly

I nproved even by addition of the flexible polynmer (B)
thereto. The |l evel of the necessary properties of
shapedpl astic articles is being higher these days, and

rebNgtaRgbNEolvehti NEM SF e | ﬁﬂeﬂ.@@ﬁkié@ﬂa&*é&ﬁ:\é@:istlcs and
hi gh- | evel abrasion resistance. However, owng to its
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A or its mxture with the flexible polyner

1n%£ﬂﬁab§%ﬁ.3’8{:38£b?a ﬁlet'ﬁo?lof@ KRS o [y Ithehf‘fe ible

al r eady” been known resin conposition prepare
I I
poPfnsF) “eBx’f‘ BRCEhEtchCYerinpf EY%EES‘S‘L’Z £, 14br0Tag, the

mggrucgasisg%caotpﬁ.sas%v haaeeggcetg 5 gl%gg%ﬁt been

ure rei nto_rmy have 1 nprove t ure
supERELer &Y .Se{c%%%&zgl 87 YeETopachS Wiaeip "rﬁa s158385¢ of
tng e S n Sl (Bl RaoRLasLASrCHRER FAG it could
I ol d. the_f]exibl
ol o LA ) R R
adi cal_.initiator (O deconposes then the two may 9

Jchﬁ&%‘?é@ cthesetaki me d&velont idignpsesspay properties of

q?03|t|on having good abrasion resistance. [0021]
shap plasticarticles isbeinghigher thesedays, and the resins

for them are often required to have high-level abrasion
resistance. However, owing to its poor abrasion resistance,
the cyclic olefin polymer (A) or its mixture with the flexible
polymer (B) alone is impracticable in some cases.

[0020]

It has already been known that aresin compositionprepared
by melt-kneading the cyclic olefin polymer (A) and the £flexible
polymer (B) in the presence of a radical initiator (C) to thereby
introduce a crosslinked structure thereinto may have improved
_low-temperature impact resistance. This time the resin
composition is tested for its abrasion resistance, and it has
become clear that the composition has good abrasion resistance.
It may bé considered that, when the cyclic olefin polymer (A)
and the flexible polymer (B) are melt-kneaded at a temperature

at which the radical initiator (C) decomposes, then the two may



However, when the cyclic olef in polynmer (A), the
flexible polyner (B) and the radical initiator (C
are nmelt-kneaded, then the nelt viscosity of the
resulting resin conposition may inevitably increase
owi ng to the crosslinking reaction occurring between
them Accordingly, in case where a nolding nmethod that
requires high-level nelt flowability is enployed for

untibegoaaediiinking 884 €1 0MY oQfick a &eplifld@iBodiion having
exanple, in injection nolding at high speed, or in

goblj abthenofivkdsngthficgive large-size articles, or in
' injection nolding to give articles that require

[0oBgygre di mensional accuracy, good shaped articles
coul d not be obtained fromthe conposition. [0022] To

50l VBokBFeP! PHAMNL ke bEeLLETHON R (R (e £fexible

divided into two porti'ons and a Separately at two
. C .
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cyclic olef in polym ['e polyner
thE et Y D me e R, Rt Figligeytion mey
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CORPPRITLoRg| SREFRe MAF oQFERE FeSIEACHR of FPRe Semmte, in
in_sj: gc :I?grll tmlo(.')L?ii%%t g1|: %?dghagﬁgééj : I?:)gr :}.1? itnt_J]eection molding to give
large-~size articles, or in injection molding to give articles
that require severe dimensional accuracy, good shaped ;':u:ticles
qould not be obtained from the composition. |
[0022]

To solve the problem, the cyclic olefin polymer (A) is
d_ivided into two portions and added separately at two times in
the invention. Specifically, apartofthecyclicolefinpolymer
(A), the flexible polymer (B) and the radical initiator (C) are
previously melt-kneaded and then the remaining cyclic olefin
polymer (A) is added thereto and melt-kneaded. Accordingly,
the mixture of the cyclicolefin polymer (A) having a crosslinked
structure and the flexible polymer (B) may be diluted with the

cyclic olefin polymer (A) not having a crosslinked structure,

and the increase in the melt viscosity of the resin composition

10



production nethod can be fully inproved. Accordingly,
a conposition having both good abrasion resistance
and good nelt shapability can be obtained. [0023] The
cyclic olefin polynmer (A) for use in the invention

has a glass transition tenperature of from®60 to 200C
For satisfying the heat resistance for the shaped
article, the glass transition tenperature of the

rna?OI BEE! tREsébPe & tdd gher gur E‘@E@ﬁ@@%y 88feOr abrasion
i gher, nore pretferably 100C or |gher f however,
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may econpose and there ore ass tranS|t|on
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glass transition tenperatur erred to herei
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Shggggglggyl‘g%n})e Eg % Preferably, MFR (nelt flow

neasured® & and under a Ioad of 2.16. kg

[0 %?rdl ng to ASTM D1238) of the cyclic olefin polyner
?‘)i is from0.1 to 500 g/10 min. If MFRis Iovver t han

10 m n the It viscosity of the
e B & LR (B3RP uge LRothestivention

resin osition ma vvorsen. More preferably, MERis
haﬁtal %h%%s otzangd b boR fempeedityrs o faan £ \tat2008gst For
g/10 mn. On the other 11 hand, if MFR is |arger
Sthﬁ%Yis'@@ theleat FesifEAncRS arethaMhegled article, the glass

transition temperature of the polymer must be 60°C or higher,
preferably 80°C or higher, more preferably 100°C or higher. If,
‘however, the molding temperature is too high, then the polymer
may decompose, and therefore, the glass transition temperature
of the polymer must be 200°C or lower. The glass transition
temperature as referred to herein is aglass transition-starting
temperature measured with a differential scanning colorimeter
at a heating speed of 10°C/min.

[0024]

Preferably, MFR {(melt flow rate, as measured at 230°C and
under a load of 2.16 kg according to ASTM D1238) of the cyclic
olefin polymer (A) is from 0.1 to 500 g/10 min. If MFR is lower
than 0.1 g/10 min, then the melt viscosity of the polymer is
too high and the melt moldability of the resulting resin
composition may worsen. More preferably, MFR is at least 0.5

g/10min, even more preferably at 1least 1 g/10min. On the other

11



strength of the resulting resin conposition may | ower.

More preferably, MFRis at nost 200 g/ 10 mn, even

nore preferably at nost 100 g/ 10 min. [0025] The

cyclic olefin polyner (A) may be any one prepared

t hrough pol ynmeri zation of an aliphatic cyclic

skel eton-having olefin nononer to give an aliphatic

cyclic skel eton-having polynmer, and its type is not
handecifiMER |3 defdgeadthBhebeoap) vo miip\areh thBeme¥Rhh€cal

ol efin polymer (A) is a polymer prepared through
stpehyth bEath@Nr@sust £3§ | ids o &dnibd¥fi dith i qu@& Hore

formula [I] or [II]: [0026] [Chem cal 31
prBi’éryély:% MrR {3 dtlhost 300 ﬁi‘%ﬂl@'s ev%% B@r&p&f&gbly
[ I [0027] (In ornu a , nindicates

atomggt11051gygb0ﬁiﬁ§ O or a positive |nteger q
indicates 0D or 1; Rl to R18 and Ra and Rb each

[obBggpendently 12

The cyclic olefin polymer (A) may be any one prepared
through polymerization of an aliphatic cyclic skeleton-having
olefin monomer to give an aliphatic cyclic skeleton-having
‘polymer, and its type is not specifically defined. Preferably,
however, the cyclic olefin polymer (A) is a polymer prepared
'through polymerization of a cyclic olefin of the following
formula [I] or [II]:
[0026]

[Chemical 3]

/ Rll\

R15
13

R16
14 R17

R18

N

[0027]
(In formula [I], n indicates 0 or 1; m indicates 0 or a positive

integer; gindicatesOor1l; R'toR'®andR*and R each independently



represent a hydrogen atom a hal ogen atomor a

hydr ocarbon group; R15 to R18 may bond to each other
to forma nonocyclic or polycyclic structure, and the
nmonocyclic or polycyclic structure may have a double
bond; and R15 and R16, or R17 and R18 may form an

al kyl i dene group.) [0028] [Chem cal 4] R18 R19 R16 O
RlL7 RBRT n RLR5 CH2 g ORI5 R2R6 RIO RO Rs O

reptésel’d S8y @rdgén htMn, RlAaRdden atonl 631‘ a Hyieartdh group;

formula [IT], p and q each indicate O or an integer of

R'%to @ HBY Bonld BHdaBnAaltr PEiscatea RondcPb14c o%lgsfyg}&lc

each i ndependently represent a hydrogen ato

stBﬁEQQEEI g&:ﬂf'gh%nm@%b@{?@iig o:.hggfl.geg{:EQE Qfﬂg@tu@ may have

al i cycl rocar bon” group, mat 1 ¢
a double bond: and R'® and R*®, or R'” and R'® may form an alkylidene
group.)

[0028]

[Chemical 4]

RI8  RI19
/ J———l N\
_ R16 O R17
R3 / R7\ N n/
—R10 N\

9

R4 \ R® /j @R;

Rl R12

e e o [T
[0029]

(In formula [II], p and q each indicate 0 or an integer of 1
ormore; mandn each indicate 0, 1or 2; R* to R'® each independently
represent a hydrogen atom, a halogen atom, an aliphatic

hydrocarbon group, an alicyclic hydrocarbon group, an aromatic
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|

hydr ocar bon group, or an al koxy group; the carbon atom
to which R9 (or R10) bonds, and the carbon atomto

whi ch R13 or R11 bonds nay bond to each ot her
directly or via an al kylene group having from1l to 3
carbon atons; and when n = m= 0, R15 and R12, or R15
and R19 may bond to each other to forma nonocyclic or
polycyclic aromatic ring.) [0030] Pref erred exanples

hy@tothebssl p PoePan &d lyp?.JcMHEr 'tzﬂé" garbbg &B/&h Lt% which
ol efin of ornula [1] or are (a2), (a3

R® QU RAY) yodd 0%%@ brb %rﬁéﬂ )atonﬁ%%dﬁﬂhﬁﬁplthHFERm{ bonds

et hyl ene and a cyclic olefin of formu

ma%I Hdhd %%eeaéfﬁldtg‘ré}.l a&beciigd&%&%"%%ﬂ oﬁnyéngr%})gp having

-~ openi ng yner ng- openi ng ¢

frBMC!l.' to 9' géi'ﬂoﬁ)fa u&{"gglf%& éihé}[ 1{ I---I ]m =( %3:) :Rls and R'?, or

Hydr ogenat i on produc

%ﬁ% IR boER UL A EREE ¢ 3ff°§%%gofl prplip'fHotveretic

orn1the yclic olefin polynmer (A) for use in the
ar?ﬁ%én i on- S:descrlbed [0032] The chem cal formula

_ [°€%ﬂ he cycllc olef in[ I ] is as follows : [0033]

mcal 5] 14 Rl Ra Ro R7 R11
Preferredexamples of the polymer preparedbypolymerizing

the cyclic olefin of formula [I] or [II] are (al), (a2). (a3)
and (a4) mentioned below.

(al): Random copolymer of ethylene and a cyclicolefin of formula
[I] or [II] (ethylene-cyclic olefin random copolymer).

(a2Z): Ring-opening polymer or ring-opening copolymer of a cyclic
olefin of formula [I] or [II].

(a3): Hydrogenation product of {(a2).

(a4): Graft-modification product of (al), (a2} or {a3).

- [0031]

The cyclic olefin of formula [I] or [II] to form the cyclic
olefin polymer (A) for use in the invention is described.
[0032]

The chemical formula of the cyclicolefin[I] is as follows:
[0033]

[Chemical 5]

14




RI5 349 13 R16 4 10 14 Rl7 RI8 R2 R5 R6 R8 R12 n
m[ | ] [0034] In formula [I], n indicates 0 or 1; m
indicates O or a positive integer; q indicates 0 or
1. When g is 1, then Ra and Rb each independently
represent an atom or a hydrocarbon group nentioned
bel ow; and when q is 0, then the dangling bonds bond
to each other to forma 5-nenbered ring. [0035] R to
7 gach i nde ndentl represent a

Nydr ocar bon group.
rlne .ton1 a chlorine atom

b| car bon at ons, or
cr'etely, the
N hyI group, a

an anﬂigbroup, 15

[0034]

In formula [I], n indicates 0 or 1; m indicates 0 or a
positive integer; q indicates 0 or 1. When g is 1, then R® and
R® each independently represent an atom or a hydrocarbon group
mentioned bélow: and when q is 0, then the dangling bonds bond
to each other to form a 5-membered ring.

[0035]

R'toR'®andR®andR®each independentlyrepresent a hydrogen
atom, a halogen atom or a hydrocarbon group. The halogen atom
is a fluorine atom, a chlorine atom, a bromine atom or an iodine
atom.

[0036]

The hydrocarbon group is independently and generally an
alkyl group having from 1 to 20 carbon atoms, a cycloalkyl group
having from 3 to 15 carbon atoms, or an aromatic hydrocarbon
group. More concretely, the alkyl group includes amethyl group,

an ethyl group, apropyl group, an isopropyl group, an amyl group,

15



a hexyl group, an octyl group, a decyl group, a
dodecyl group and an octadecyl group; the cycl oal kyl
group includes a cyclohexyl group; and the aromatic
hydr ocar bon group includes a phenyl group and a

napht hyl group. [0037] The hydrocarbon group nmay be
substituted with a halogen atom In formula [I], R15
to R18 may bond to each other (or together) to forma

a HBRPELY§+disp Orarp@'c\t%CPkSuﬁt,r#CdéEﬁ %aqlpt h@ dodecyl group

nonocyclic or polycyclic structure formed nay

anBaVh ao@?HEé@ylb%ugponEﬁSt %ﬁ?f@gil Oér%ﬁlﬁ includes a

monocyclic or” polycyclic structure to bée

cytliﬂl)ﬁéiziy% gng@qi 'a%g@zllgeég%?{ogggﬁlq nb .lr:ogb Jl.néléaes
KEPL G ol afid g RABhI 1Y GPodo T Rié (m8§ or R

[Oésq ) bonds. R15 and R16 , or R17 and R18 may form an
Iidene group. The alkylidene'group 'S generally

o THY AR e dRp Ry 58 uing, u?mqa T

ato prolol}/ ftgz?rrrl]uelg Lo]t.'lP aﬁﬂ n I§ppr£fy‘cl>c;nd to each other (or

together) to form a monocyclic or polycyclic structure, and the
monocyclic or polycyclic structure thus formed may have a double
bond. Concrete examples of the monocyclic or polycyclic
structure to be formed herein are mentioned below.

[0038]

[Chemical 6]

1 1 1 1 1
2 2 2 2 2
1 1
2 2

[0039]

In the above examples, the carbon atom With‘a number 1
or 2 is a carbon atom in formula [I] to which R (R*®) or RY
(R'®) bonds. R' and R!®, or R' and R'® may form an alkylidene
group. The alkylidene group is generally an alkylidene group

having from 2 to 20 carbon atoms, and its specific examples are

16




group. [0040] The chem cal forrmula of the cyclic olef
in[ I I ] is nmentioned below [0041] [Chem cal 7]
RIS RI9 RBRFT RRECH2 IR R RIOJ RO RARENmM
M ri 2 0042] In formula [Il], p and g each indicate O
or a positive integer; mand n each indicate 0, 1 or
2. RL to R19 each independently represent a hydrogen
atom a hal ogen atom a hydrocarbon group or an

andd KV i grolip,[ & py-ﬁflﬁie!h@ §960p diNhassbpLofpIEdene
meani ng as that in fornula The hydrocarbon group

gréagh i ndependently includes an aIkyI group havi ng
from1l to 20 carbon atons, a hal ogenoal kyl group

[obaghng from1 to 20 carbon atons a cycl oal kyl group
or an aromatic

The chemical formula of the cyclicolefin [II] ismentioned
below.
[0041]

[Chemical 7]

R18 RS

J
/ AN
R}6 (:::) R}?

| / N\
R3 RrR7 \ n/
H2 T >7R15
1 R0 N\
= o
4 8

R \\ R /p {

Rril Rrl2

« s s s [H]
[0042]

In formula [II], p and q each indicate 0 or a positive
integer; m and n each indicate 0, 1 or 2. R! to R each
independently represent a hydrogen atom, a halogen atom, a

hydrocarbon group or an alkoxy group.

17



hydr ocar bon group having from 3 to 15 carbon atons.
More concretely, the al kyl group includes a nethyl
group, an ethyl group, a propyl group, an isopropyl
group, an amyl group, a hexyl group, an octyl group,
a decyl group, a dodecyl group and an octadecyl
group; the cycloal kyl group includes a cycl ohexyl
group; and the aronmatic hydrocarbon group includes an
[odagh group and an aral kyl group, concretely a phenyl
group, a tolyl group, a naphthyl group, a benzyl

gr ouph@nth Fo dggisl'?@tloﬁ ik SHOWame fnggﬁﬂl The @ldto%XH% formula

group inclu a met hoxy group, an eth oxy group and

[IRLO pﬂﬁ/lﬁg&g&]ear%gﬁ %ﬁ:o%éﬁée%i?ﬁ@&%%&é@t o q.n@'l'ﬁﬁg\é an alkyl

group e su Etlt orine” at om
gr?ﬁhi’eé#*’%%‘ B 3820 iﬂv&ﬁ{“ﬁ‘f@a'nﬁﬂh%g%‘aﬁghzldmp
R13
ha%‘fﬁaﬁé%f%ifbonébon a‘;g Snd O Skt &t% égigﬁ‘ﬁ&%ﬁetw
hvé;—'sﬁé‘ﬁb%aeﬁ FRRaMY T %roerﬁ Ia{asvé s 30 °:L$t°o”r%ﬁ ongMore
copPEapelyr o eesaelﬁs éu%?llﬁglﬁﬁﬁﬁégea G4 gioups n etbyl
resented by R10 and 18 R11 together forma
gr?ﬁégh;?l RrRP é‘%ﬁ“PJcﬂ-i?lFOPEHPXH%H% Fr&myL %r@FECth?xYl

or a propylene group (-CH2CH2CH2-). [0046] Wien n =
group, IMACHL HRFRRI A GHCYRI ITINE - R§9dﬁ§9cﬁén3r0u1’ and an

octadecyl group; the cycloalkyl group includes a cyclohexyl
group; and the aromatic hydrocarbon group includes an aryl group
and an aralkyl group, concretely a phenyl group, a tolyl group,
a naphthyl group, a benzyl group and a ﬁhenylethyl group.
[0044]

The alkoxy group includes a methoxy group, an ethoxy group
and a propoxy group. These hydrocarbon group and alkoxy group
may be subgtitutedwithafluorine atom, achlorine atom, abromine
‘atom or an iodine atom.

[0045]

The carbon atom to which R’ and R'® bond, and the carbon
atom to which R" bonds or the carbon atom to which R bonds
may bond to each other directly or via an alkylene group having
froml to 3 carbonatoms. Specifically, when the above two carbon
atoms bond to each other via an alkylene group, then the groups

represented by R’ and R'®, or the groups represented by R!° and

18



to each other to forma nonocyclic or polycyclic

aromatic ring. The nonocyclic or polycyclic aromatic

ring in the case includes, for exanple, the groups

menti oned below in which RL5 and R12 form an aromatic

ring when n = m=0. [0047] [Chemcal 8 '"-ECH2 n O

(CHZ AOOO (CH2 OO0 [0048] q has the sane

nmeaning as that in fornmula [I11]. [0049] More concrete
R'ExaFeteerotothea Gyl e lgirawpo{ -tas 1H! &an kthydenk! §toup

are shown below First nentioned are

(- bh&‘mi—q[ 12 al lprdpgiaRindN ey RaickgeR)ci,-n .t he

above-mentioned “general formula, the nurrbers of 1to
[06483Ch indicate the carbon position nunber therein),
and derivatives of the conpound substituted with a

hydrﬁﬁgﬁbgn grﬁo-l"R) lt%e[ %Q]ami qlem&fllR@] an& I§19 ﬁa? bond
to each other to form a monocyclic or polycyclic aromatic ring.
The monocyclic or polycyclic aromatic ring in the case includes,
for example, the groups mentioned below in which R'® and R'? form
an aromatic ring when n = m = 0.
[0047]

[Chemical 8]

_&H2* "—_("CHZAQ—~

[0048]

qg has the same meaning as that in formula [II].
[0049]

More concrete examples of the cyclic olefins of formula
[I] or [II] are shown below. First mentioned are
bicycle[2.2.1]-2-heptene (=norbornene) (in the above-mentioned
general formula, the numbers of 1 to 7 each indicate the carbon
position number therein), and derivative_s cof the compound

substituted with a hydrocarbon group.
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4 [0051] Exanples of the hydrocarbon group are

5-nethyl, 5,6-dinethyl, 1l-nethyl, 5-ethyl, 5-n-butyl,

5-isobutyl, 7-methyl, 5-phenyl, 5-methyl-5-phenyl,

5-benzyl, 5-tolyl, 5-(ethyl phenyl),

5- (i sopropyl phenyl ), 5-(bi phenyl), 5-((3-naphthyl),

5-(a-naphthyl), 5-(anthracenyl), 5, 6-diphenyl. [0052]

As exanpl es of other derivatives, further nentioned
[oase] cycl opent adi ene- acenapht hyl ene adduct, and

bi cycl o[ 2. 2. 1] - 2- heptene derivatives such as
[chefhiBgtihano- 1, 4, 4a, 9a-t et r ahydr of | uor enone,

1, 4-met hano-1, 4, 4a,5, 10, 10a- hexahydr oant hr acene.

[00%3] In addition, also nentioned are

POyl 0[ 4. 3.0.12. 5] - 3-decene derivatives such as

90 4. 3. 0. 12' 5] - 3- decene,
tricyclo[4.3.0.12'5]-3-decene,
tricyclo[4.3.0.12.5]-3-decene; 20
oP4.4.0.12. 5] - 3-undecene derivatives such as
trigyclo[4 4.0.12' 5] - 3-undecene,
10-nmethyltricyclo[4.4.0.12' 5] -3-undecene. [0054]

[0051]

Examples of the hydrocarbon group are 5-methyl,
5,6-dimethyl, 1-methyl, 5-ethyl, 5-n-butyl, 5-isobutyl,
7-methyl, 5-phenyl, 5-methyl-5-phenyl, 5-benzyl, 5-tolyl,
5-(ethylphenyl), 5-(isopropylphenyl), 5-(biphenyl),
5-(f-naphthyl), 5-(oa-naphthyl), 5-(anthracenyl),
5,6-diphenyl.

[0052]

As examples of other derivatives, further mentioned are
cyclopentadiene-acenaphthylene adduct, and
bicyclo[2.2.1]-2-heptene derivatives such as
1l,4-methano-1,4,4a,9a-tetrahydrofluorenone,
1l,4-methano-1,4,4a,5,10,10a-hexahydroanthracene.

[0053]

In addition, also mentioned are
tricyclo[4.3.0.1%°]-3-decene derivatives such as
tricyclo[4.3.0.1%°1-3-decene,
2-methyltricyclo[4.3.0.1%°]-3-decene,

5-methyltricyclo[4.3.0.1%°]-3-decene;
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Al so nentioned are

tetracyclo[4.4.0.12.5.17, 10] - 3-dodecene represented by

the following structural forrmula, and its derivatives

substituted w th a hydrocarbon group. [0055]

[Chemical 10] 2 10 319 11 12 4 6 5 7 [0056]

Exanpl es of the hydrocarbon group are 8-nethyl,

8-ethyl, 8-propyl, 8-butyl, 8-isobutyl, 8-hexyl,
tr8cg¥tbphexyb, 12-81SgcahibceRe 10- dagBivytives such as

2,10-di nmethyl, 8,9-dinethyl, 8-ethyl-9-nethyl,
tr1é¥éioﬂh”EtBYi25? -3 9n&éb€ﬁéhy| .

di met hyl - 9-et hyl, 9- |sobutyl 2, 7- di met hyl ,

1o9mé%h%2t£ibg818gh ,49€ hY =3 lyddsdehBt Nyl

9-isobutyl -11, 12- di ret , 5,8,9, 10- tetranethyl
[ogsg?hylldene 8- ethylldene 9- net hyl

8- et hyl i dene-9-et hyl 8 ethylidene 9-i sopropyl,

8- et dene- 9- but yI , i_dene,

8- n- %¥%%ylldene 9- neth I “%%%g%h gropylldene 9 ethyl
tegglgggégggér ?g@ﬁlﬂﬂ f°(mcr]()-f}-l\/l(i!ocil.ecene'[Jr NN R IIER b%yl 'the

following structural formula, and its derivatives substituted
with a hydrocarbon group.

[0055]

[Chemical 10]

2 10
3 . 9
4 A 8
5 7
[0056]

Examples of the hydrocarbon group are 8-methyl, 8-ethyl,
8-propyl, 8-butyl, 8-isobutyl, 8-hexyl, 8-cyclohexyl,

8-stearyl, 5,10-dimethyl, 2,10-dimethyl, 8,9-dimethyl,

-8-ethyl-9-methyl, 11,12-dimethyl, 2,7,9-trimethyl,
2,7-dimethyl-9-ethyl, 9-isobutyl-2,7-dimethyl,
9,11,12-trimethyl, 9-ethyl-11,12-dimethyl,
9-isobutyl-11,12-dimethyl, 5,8,9,10-tetramethyl,

8-ethylidene, 8-ethylidene-9-methyl, 8-ethylidene-9-ethyl,
8-ethylidene-9-isopropyl, 8-ethylidene-9-butyl,

8-n-propylidene, 8-n-propylidene-9-methyl,
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8-isopropylidene-9-nethyl, 8-isopropylidene-9-ethyl,

8-1sopropyl i dene-9-i sopropyl,

8-i sopropylidene-9-butyl, 8-chloro-, 8-brono,

8-fluoro, 8,9-dichioro, 8-phenyl, 8-nethyl-8-phenyl,

9- benzyl, 8-tolyl, 8-(ethyl phenyl),

8- (i sopropyl phenyl), 8, 9-di phenyl, 8-(biphenyl),

8- (fl-naphthyl), 8-(a-naphthyl), 8-(anthracenyl),
8-R-proppheayhe - h08BKY1 Furt her genlhAHeF Biéne-9-isopropyl,

te?raggclo[4 4. 0. 12%5 17, 10] - 3- do%ecene derlvatlve% oY

8- ﬁuﬁfo?flié&qé% Qﬁt{rfi/d opent adi ene- acenﬁpl‘%‘%fégﬂldene,

and cycl opent adi ene; pentacycl o[ 6.5
o~ Qo OO A PERAERT e 300! L8y LB LU it s otp.
8-%%%%?ﬁisfﬂé’;%ﬁi%aﬁ%?@*%ﬁ?%°[ dort VT figvl dene-9-butyl,
o-BREOEEYT ol pdoho'y L 80 arer . B P g el3HEEs " Fheny.

ool AL T L, SR - commmonen.

12,16 elcos e and its vat i ves,
8- %ﬁ?% Uf%effY 13,6 116, #7337 epgloz, 7 8-(biphenyl),
1,16] - elcoseneandlts 22 derivatives,
8- (6 naphthy ). 8-(o-naphthyl), 8-(anthracenyl),

5,6~diphenyl.
[00571]

Further , mentioned are
tetracyclo[4.4.0.1%%,17-°1-3-dodecene derivatives such as
adduct of (cyclopentadiene—acenaphthylene adduct) and
cyclopentadiene;
pentacyclo[6.5.1.13j.02”.09J3]-4—pentadecgne and its
derivatives, pentacyclo[7.4.0.1%:5,1%12 ¢%1%]_3_pentadecene

and its derivatives,

. pentacyclo[8.4.0.1%5,1%1% 0% 131_3_hexadecene and its

derivatives, pentacyclol[6.6.1.1%°.0%7,0°']-4-hexadecene and

its ' derivatives,
hexacyclo[6.6.1.1%%,11013 ¢2:7 0% 1%]-4-heptadecene and its

derivatives,

"heptacyclo[8.7.0.1%%,1%7 11117 3.8 ¢'2-6]_5_gjicosene and its

derivatives,

heptacyclo[8.7.0.13-6,11°17 112.15 2.7 gli.16]_4_gicosene and its
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hept acycl 0[ 8.8.0.12,9 14,7 111,18 03,8 012,17
]-5-henei cosene and its derivatives, octacyclo |
8.8.0. 12.9 14.7. 111.18. 113.16. 03.8. 012.17 ]
-5-docosene and its derivatives,
nonaCvcl O[ 10.9.1. 14.7.113. 20 115, 18 02,10, 03,8 012, 21
014,19 ] -5-penta cosene and its derivatives. [0058]
Exanpl es of the cyclic olefin of forrmula [I] or [11]
ded3@hkevek the invention are nentioned above, and nore
concrete structures of these conpounds are shown in

heﬂ?aézélé‘ff52%30 .1par agraphsig 803413.11p f_fndi dosene -ana
whi ch are usable as the cyclic olef i'n in the

itknhvention. [0059]. The cyclic olefin of forn“'&e£ita{ives
or Il ] nmentioned above nmay be produced throug ’

r . ! |
oc@h@#él@#ﬁ?ﬁ.5?§abtfn79£”c¥Qﬁ®penh?ﬂ‘qPQJ7?D€ﬁagcgéégénand
havi ng e correspondi ng structure. 70060 e or nore
.+Lypes of these cyclic olefins my be used herein .
11:tgither singly or as conbined. Preferably usingefﬁ%atlves'

noﬁé%&é?okatQiT 19k {Lm'ﬁuh.as'[wl 2110(353[3 ba.by ml!-"ﬁ.n?e-?%enta

e'cyclric oref i'n polyner *“(A) “for ‘Use

inventign y.be, produced, for exanple, according to
copiS @bl otES (ASELVREEVER- Ip. A 60- 168708, IP- A

[08%5 20816, JP-A 61-115912, JP-A 61-115916,
“A61- 271308, JP-A

Examples of the cyclic olefin of formula [I] or [II] usable
in the invention are mentioned above, and more concrete
structures of these compounds are shown in JP-A 7-145213,
paragraphs [0032] to [0054], whichareusable as thecyclicolefin
in the invention.

[0059]

The cyclic olefin of formula [I] or [II] mentioned above
may be produced through Diels-Alder reaction of cyclopentadiene
and an olefin having the corresponding structure.

- [0060]

One or more types of these cyclic olefins may be used herein
"either singlyor as combined. Pref erablyusingthe cyclicolefin
of formula [I] or [II] mentioned above, the cyclic olefin polymer
(A) for use in the invention may be produced, for example,
according to the methods described in JP-A 60-168708, JP-A
61-120816, JP-A61-115912, JP-A61-115916, JP-A 61-271308, JP-A

61-272216, JP-A 62-252406, JP-A 62-252407 with suitably
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61-272216, JP-A 62-252406, JP-A 62-252407 with
suitably 23 selecting the condition for the
production. [0061] (al): Ethylene/cyclic olefin
random copol yner: In the ethylene/cyclic olefin random
copolynmer (al), the constitutional unit derived from
et hyl ene and the constitutional wunit derived fromthe
cyclic olefin as above bond to each other in random

set@Btihgutnbi 86naibesRf feFethavphgadceubst antial Iy
linear structure. The substantially linear structure

[oek1yhe copol ynmer not having a substantially gel-Ilike
crosslinked structure is confirnmed by the fact that,

: en dj €S, 4 n ic. sol vent,
(atm@. Eth§16R8PLYERE cdb$&PL Y eSahBof coﬁé%ftﬁ%

e resulting Solution contains no I'hs e. For

exan@h%éfevvateﬁgaggggpg%géi&éfﬁ'ﬁfegbhém[é%%ggﬁlﬁ%ﬂ)% the

measur e conplete I'SS

cof 5L 4B 5 O BB R APy PPl
o 2o 5isd B DGR By bR LBl B, qier
in ?Fb?g%[at | gl'ﬁ%g)]:ﬂ ,Eig}eezi% A%ﬁnﬁgggé%%%.gféll%linear
structure. The substantially linear structure of the copolymer
not having a substantially gel-like crosslinked structure is
confirmed by the fact that, when the copolymer dissolves in an
organic solvent, the resulting solution contains no insoluble.
For example, when the intrinsicviscosity [n] thereof ismeasured,
the copolymer completely dissolves in decalin at 135°C, and this
confirms the above.

[0062]

In the ethylene/cyclic olefin random copolymer (al) for
use in the invention, at least a part of the cyclic olefin of
formula [I] or [II] may constitute a repeating unit of the
following formula [III] or [IV].

[C063]

[Chemical 11]
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RI5 349 13 R16 10 14 R17 RI8 R2Z R5 R6 R8 R12 n m

[111] [0064] In fornula [I1I], n, m g, RL to
R18 Ra and Rb have the sane nmeanings as in formula
[I] [0065] [Chemical 12] 25 R18 R1I9 R3 RR R5 CH2

R6 RI0O 414R RO R4 RB 8 M R11 R12 .... [N [0066]
In formula [IV], n, m p, g, and R to R19 have the
same neanings as in formula [I11]. Wthout detracting
f mthe obj ect
R15
d 9 13 R16
10 14| | /R17
[~
R;S
R2 R® RO RS8 RrI2
AN /B AN /™
* L ] L ] L] []]I]

[0064]

In formula [III]1, n, m, q, R' to R, R® and R® have the
same meanings as in formula [I]. |
[0065]

[Chemical 12]
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of the invention, the ethylene/cyclic olef in random
copolynmer (al) for use in the invention may
optionally have a constitutional unit derived from
any ot her copol yneri zabl e nononer. [0067] The ot her
nononers may be ol efins except ethylene and cyclic
ol efi ns nentioned above, concretely including a-ol ef
ins having from3 to 20 carbon atons such as

propyl ene, 1-butene, 1-pentene, 1Tgexen§;9
3-nmet hyl -1 -butene, 3-nethyl-I-pentepe,

3-ethyl -1-pentene, 4- nethyl-l-penteEe ‘

4- et hyl -1 - hexene, 26 4, 4-di pet hyl ne
4, 4-di net hyl -1 -pentene, 4-
3-ethyl-1-hexene, 1-octene, J
1- tetradecene 1- hexadecene, f

gi c jolef in ran
dhit derivedNyom t

U
above nay be generally in an anobunt nDst ﬁ@
mol %
R12

[0066]

In formula [IV], n, m, p, q, and R' to R'® have the same
meanings as in formula [II]. Without detracting from the object
of the invention, the ethylene/cyclic olefin random copolymer
(al) foruseinthe inventionmayoptionallyhave aconstitutional
unit derived from any other copolymefizable monomer,

[00§7]

The other monomers may be olefins except ethylene and
cyclicolefinsmentionedabove,concretelyincludingamolefins
having from 3 to 20 carbon atoms such as propylene, l-butene,
l-pentene, 1l-hexene, 3-methyl-l-butene, 3-methyl-l-pentene,

3—ethyl-1~pentene,' 4-methyl-l-pentene, 4-methyl-1l-hexene,
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preferably at nost 10 nol % [0069] The ethylene/cyclic
ol efi n random copol yner (al)for use in the invention
may be produced according to the production nethods
di scl osed in the above-nenti oned patent publications,
using ethylene and a cyclic olef in of fornula [ | ]
or [ Il ] . O those, preferred is a nethod of
produci ng the ethylene/cyclic olefin random copol yner

ﬁahiméiﬂﬁ?!ﬂgtﬂ feRehyneri zation in a; hygiQREehPPD1-pentene,
sol vent Using a catal yst formed from a vanadl um

4- E‘EH?QUWR@%QnQ” Or0ARAFH U %%gg?‘ﬁg tﬁ%léjb' €11 8ecene,

rocarbon sofvent .

1-8888{#&8“ Zate ‘}ﬁfaP'ﬁeJéé oy d rrgci:ﬁ%dedée e and

met al locéne cata Vst© e So oup 4 ocene
1-BE4hNG AT PoSelabial SO LU By AT3! (490 B5L L ene,
cvESThEtRRe - ai ”gs%w%ﬁﬁﬂwm?%ﬁ%%%'r AR et ehsreene
-l%?wsﬁﬁ:?fﬁgtyﬂ) L SypESRPERRE L |  ani LPYGLOREERPEm  and 2nd
he trapnsition netal_has at |east one

3ac9c§oﬁ%n¥%ﬁF%ﬂ¥@r°sﬁe7em%ﬁh%%%T%ﬁn+?@P¢?gand Exanpl es2hd
of the cyclopentadlenyl skel et on-cont ai ning |igand

nonreonjugldtefient addnAS gr ouFuThn i n@8ny! oﬁphe%ﬁdlene-
t etrahydroi ndenyl group and a fl uorenyl grou

4- %Flmahalw hepadieRged with an al kytmgklyh- 1 rhdiexadiene,

9roc adiene, dicyclopentadiene and 5-vinyl-2-norbornene.
[0068]

These other monomers may be used herein either singly or
as combined. In the ethy;ene/cyclic olefin random copolymer
(al), the constitutional unit derived from the other monomer
as above may be generally in an amount of at most 20 mol$%,
preferably at most 10 mol%.

[0069]

The ethylene/cyclic olefin random copolymer (al) for use
_in the invention may be produced according to the production
methods disclosed in the above-mentioned patent publications,
using ethylene and a cyclic olefin of formula [I] or [II]. Of
those, preferred is a method of producing the ethylene/cyclic
olefin random copolymer (al) through copolymerization in a
hydrocarbon solvent ﬁsing a catalyst formed from a vanadium

compound and an organoaluminium compound soluble in the
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bond to the conpound via any other group such as an

al kyl ene group. OQther ligands than the

cycl opent adi enyl skeleton -containing |ligand are an

al kyl group, a cycloal kyl group, an aryl group and an

aral kyl group and so on. [0071] The organoal um ni unoxy

group and the organoal um nium conpound nay be those

generally used in producing olefin resins. The solid
hy@rocvarbonRtkallireaene catal yst is described, for

exanple, in JP-A 61-221206, JP-A 64-106, JP-A
[087873112. [0072] (a2): Ring-opening polynmer or

ri ng-openi ng copolymer of cyclic 28 olef in: In the

ri ngFSPefhélchWrﬁaEi&g QP& a‘iﬂ@)lﬁémar fe;id Group

cyclic olefin, | east a part of the cyclic o

sl oy 6 o BRSO U e
isk%%%@yfg]m% %L.gm&%loﬁ 9ne]t%lRlc60mpothod 1'lélhat

contains a c¢yclopentadienyl skeleton-having 1ligand, an

organoaluminiumoxy compound, and optiocnally an organoaluminium
compound. The transition metal belonging to the Group 4 of the
Periodic Table is zirconium, titanium or hafnium, and the
transition metal has at 1least one cyclopentadienyl
skeleton-containing ligand. Examples of the cyclopentadienyl
skeleton-containing ligand are a cyclopentadienyl group, an
indenyl group, a tetrahydroindenyl group and a fluorenyl group
| optionally substituted with an alkyl group. These groups may
 bond to the compound via any other group such as an alkylene
group. Other ligands than the cyclopentadienyl
skeleton-containingligandareanalkyl group, acycloalkyl group,
an aryl group and an aralkyl group and so on.
[0071]

The organcaluminiumoxy group and the organcaluminium
compound may be those generally used in producing olefin resins.
ThesolidGroup4nmtailocenecatalystisdescribed,forexample,
in JP-A 61-221206, JP-A 64-106, JP-A 2-173112.

[0072]

(a2): Ring-opening polymer or ring-opening copolymer of cyclié
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nm. . . . [V] [0074] In formula [V], n, m g, RLto
R18, Ra and Rb have the sanme neanings as in fornula
[1]. [0075] [Chemical 14] 29 R18 R19 R16 O R17 R7 n
5CH 4 ORI5 R RIO YRRO RI3 OR14 R4 RBPm m
R11 R12 [ V1] [0076] In formula [VI], n, m p,
g, and R1L to R19 have the sane neanings as in fornula
[I1]. The ring-opening polyner or the ring-opening
oleepal.ynmer may be produced according to the

In the ring-opening polymer or ring-opening copolymer of
cyclic olefin, at least a part of the cyclic olefin of formula
[I] or [I1]) may constitute a repeating unit of the following
formula [V] or [VI]:

[0073]

[Chemical 13]

/ AN / AN
Rl Ra EP R? Rﬂl
R15
» 9 13 R16
S 10 14| | /R17
R18
7
R2 RS RS RS R12
AN /n AN /™
L ) . » . [V]
[0074]

In formula [V], n, m, g, R' to R*®, R® and R® have the same
meanings as in formula [I].
[0075]

[{Chemical 14]
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producti on net hods disclosed in the above-nenti oned
patent publications. For exanple, a cyclic olefin of
formula [I] may be polynerized or copolynerized in
the presence of a ring-opening polynerization

catal yst. [0077] The ring-opening pol ynmerization

catal yst for use herein nay be a catal yst conprising
a halide of a nmetal selected from ruthenium rhodi um
pal | adi um osm um indi um or platinﬂﬁg an1g0 nitrate
or an acetyl acetone conpound, and a'j educyng agent; or
a catalyst conprising a halide of anetal { sel ected
fromtitanium palladium zirconi upret—n®l yvbdenum or
an acetyl acetone conpound, 3 I Ni
compound. [0078] (a3): Fwdroggna (e}
i ng- openlng polyner or rin | NY Y " The

copol ymer he
g obtai ned by Nydrog
fer or rlng ope az2)
Cald o of a
hydrogenatlon c ./ [0079] In

product (a3‘ HF—a+-hg pen:ng\
i e &iPng c polyne east aNzpart
\oTdfl .in of fornula may have
nit (BF the follﬁys R44

b

Rll R12

[0076]
In formula [VI], n, m, p, g, and R! to R'® have the same
‘meanings as in formula [II]. The ring-opening polymer or the
ring-opening copolymer may be produced according to the
production methods disclosed in the above-mentioned patent
publications. For example, a cyclic olefin of formula [I] may
be polymerized or copolymerized in the presence of a ring-opening
polymerization catalyst.
[0077]
The ring-opening polymerization catalyst for use herein
may be a catalyst comprising a halide of a metal selected from

ruthenium, rhodium, palladium, osmium, indium or platinum, a
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formula [MII] or [MII]: [0080] [Chemcal 15] 31 R Ra
Rb R7 Rl11 R1I5 3 q 9 13 R16 4 10 14 R17 R1I8 R2 R5 R6
Rs RI2 nm.... [VI] [0081] In fornula [MII], n, m
g, Rl to R18, Ra and Rb have the sane neanings as in
formula [I1]. [0082] [Chemcal 16] 32 R18 R19 R16 O
RL7 RBRn RLRECH2e EDRI5 RZR6 RRo RO R1

nitrate or an acetylacetone compound, and a reducing agent: or
acatalyst comprisingahalide of ametal selected from titanium,
palladium, zirconiumormolybdenumor an acetylacetone compound,
and an organcaluminium compound.

[0078]

(a3): Hydrogenation product of ring-opening polymer or
ring-opening copolymer:

The hydrogenation product (a3) of a ring-opening polymer
or a ring-opening copolymer which is for use in the invention
may be obtained by hydrogenating the ring-opening polymer or
ring-opening copolymer (a2) obtained in the manner as above,
in the presence of a conventional known hydrogenation catalyst.
[0079]

Inthehydrogenationproduct(a3)ofaring-openingpolymer
or a ring-opening copolymer, at least a part of the cyclic olefin
of formula [I] or [II] may have a repeating unit of the following
formula [VII] or [VIII]: |
[0080]

[Chemical 15]
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R4 R PM R11 R12 .... [vi] [0083] In formula
[MITI], n, m p, g, and RL to R19 have the sane
nmeanings as in fornmula [I1]. [0084] The hydrogenati on
product (a3) of a ring-opening polynmer or an addition
copolymer which is for use in the invention is
preferably a hydrogenation polyner of the ring-opening
pol ymer or ring-opening copol yner of the

above- nenti oned norbornene and its derivative
group\\[0085] (ad):

ubspAtuted with a hqdrocarb
aftymodi frcati odﬁa he graft-nodification
offfict (a4Rd s ] ft-nndlf catijon product of
th pol yner (al),
t he iln R%%polyner of
a cy\ pr oduct
of copol ymer
(a3 | {¥ing agent,
gen
R}S
///
R;Z
\ NS
* * * L ] [V[[]
[0081]

In formula [VII], n, m, g, R’ to R, R® and R® have the
same meanihgs as in formula [I].
[0082]

- [Chemical 16]
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carboxylic acid. Concretely, it includes unsaturated
carboxylic acids such as(neth)acrylic acid, maleic
acid, fumaric acid, tetrahydrophthalic acid, itaconic
acid, citraconic acid, crotonic acid, isocrotonic
aci d,

endoci s-bi cycl o[ 2. 2. 1] hept - 5-ene- 2, 3-di carboxylic acid
(nadi cacid); and derivatives of the unsaturated
carboxylic acids such as unsaturatﬁgscaquxylic acid
anhydri des, unsaturated carboxylichacid™ali des,

unsat urated carboxylic acid am des, | unsaturated
carboxylic acid i mdes, unsaturated ylic ester
conpounds. [0087] More concregfely, aturaﬁgd
carboxylic acid derivatives ?ée

ci traconi ¢ anhydride, mal enyR e,
: e, dinet hyl HyCi mal at e
O those i fyi 1Q preferred
e a, (3-unsatT ' Xyt
-gat urated 34 di caf b
s—rg{OHG, i amd 5t hei r
Two or nore of th li i/i ng agents
n, as conbi ned deg( ee of
he—graft - a4)
'Q pol ynmer whi ch use in the
R4
P /
Rl R12
« « « « [VO]

[0083]

In formula [VIII], n, m, p, q. and R' to R!® have the same
meanings as in formula [II].

[0084]

The hydrogenaticn product (a3) of a riﬁg-opening polymer
or an addition copolymer which is for use in the invention is
preferably a hydrogenation polymer of the ring-opening polymer
or ring-opening copolymer of the above-mentioned norbornene and
its derivative substituted with a hydrocarbon group.

[0085]
(ad4): Graft-modification product:

The - graft-modification product (ad) is a
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invention is, in general, preferably at nost 10 nol %
The graft-nodification product (a4) of a cyclic ol ef
in polymer nmay be produced through graft

pol yneri zation in the presence of a nodifying agent,
or by previously preparing a nodification product
havi ng a hi gh degree of nodification and then m xing
the nodification product with a non-nodified cyclic

gralfetnBdipaby iR6n Produdto 8He eﬁ:h@@.%hﬁa?@y@@.&bﬁﬁl.é&fln random
nmodi fication. [0090] For obtaining the

cofbaimendidi cat tRE ﬁ:&%{:{“&fple(rﬁ.@ OpoBymé&Y CldzC ﬁ.ﬁé éPening

polymer froma cyclic olefin polyner and a nodifying

copB8tPherdY aQS’ﬁ:‘!ﬂE b‘i@i*lln {@X\d;npgﬁf)%% h%; J:B%Ie\ﬁriq:rion product

nodi fication be w de rein.

- t
of BTG 5?.*’?2 R A ERR S %ﬂaia“der (a3)
meﬁtgggé&yé?gvggent toanelt of acyclic olef in

or graft polynerization (reaction) of the
FE a nmethod of adding a nodifying agent to a
so t|on of a cyclic olefin polyner in a solvent for

- Pead bEAmRRL AR A e%%‘?%?ﬂ/l’gfméé]%%ge r%%%@
caﬁ*s%@zfni“' P87 IR .20 DB S ALISH T Ll urated
B8 PR S S5 5 L Hure

- acid, tetrahydrophthalic acid, itaconic acid, citraconic acid,
crotonic acid, isocrotonic acid,
endocis-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid
(nadicacid); andderivativesof theunsaturatedcarboxylicacids
such as unsaturated 6arboxylic acid anhydrides, unsaturated
carboxylic acid halides, unsaturated carboxylic acid amides,
unsaturated carboxylic acid imides, unsaturated carboxylic
ester compounds.

[0087]

More concretely, the unsaturated carboxylic acid
derivatives aremaleic anhydride, citraconic anhydride, malenyl
chloride, maleimide, monomethyl malate, dimethyl malate,
glycidyl malate and so on,.

[0088]

Of those modifying agents, preferred for use herein are

o,B-unsaturated dicarboxylic acids and o,B-unsaturated
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as above may be directly obtained through grafting
reaction of a cyclic olef in polyner and a nodifying
agent. It may al so be obtained by previously
preparing a nodification product having a high degree
of nodification through grafting reaction of a cyclic
olef in polynmer with a nodi fying agent and then
diluting the nodification product with a non-nodified

dienebbgyhef 46id RAHFEF &l ASulch B3vRafe feHdier] ﬂ%ﬁ&%eaca.d
of nodification. [0093] I'n the invention, any of

andROMaT"BRL 4 Qﬁﬁ@dﬁ@as ( a@:@ orlnfde @f@h@%@md@f%fﬁ&gnts

for the cyclic olefin polyner (A) either singly or

maQOBElﬁggd ﬁggggh Cg?tggﬁglggaeferred is the

et hyl ene/cyclic ol efin random copolynmer (al), or that
[Obﬁgga random copol yner of ethylene and a cyclic

olefin of formula [I] or [II]. The et hyl ene/ cyclic
I f I f b
S G T R St
Pr*"ﬁﬁ??‘nﬁ%@epgi%ﬁ% GRS %fl%%rl?l?ﬁ?fm“% Talin g e e 1n the
mat er i for the e/c cI|c olefln
i e RELAR R0 Shedopistaly orarers The.

10] -3 dodecene and its

gragfr%%‘fl%%é%%mqsf &F&ﬁ of By G SLLF poke TGk BRLYPES Hay

the _viewpoint of the heat resistance and_the
be aq,:;ﬁc}%q qugé} ggpft polymerization in the presence of a

modifying agent, or by previously preparing a modification
product having a high degree of modification and then mixing
the modification product with a non-modified cyclic olefin
polymer so as to have a desired degree of modification.
[0090]

For obtaining the graft-modification product (a4) of a
cyclicolefinpolymer fromacyclicolefinpolymer andamodifying
agent, any conventiocnal known method of polymer modification
may be widely employed herein. For example, herein employable
for obtaining the graft-modification product (a) is a methdd
of adding a modifying agent to a melt of a cyclic olefin polymer
for graft polymerization (reaction) of the polymer; or a method
of adding a modifying agent to a solution of a cyclic olefin
polymer in a solvent for grafting reaction of the polymer.
| [0091]

The grafting reaction may be attained generally at 60 to
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and tetracyclo[4.4.0.12,5.17, 10] - 3-dodecene is an
especially preferred exanple of the conpound. [0096]
Preferably, the ethylene content of the

et hyl ene/cyclic olef in random copolynmer (al) is from
40 to 85 molt in view of the heat resistance and the
rigidity thereof. More preferably, the ethylene
content is at least 50 nolt. Also nore preferably,

35bhe, ettihd §Rereong EEECE§0§§M§F&§J§SJ Be BRkhindRS oMfd bFesence

olef in content is prefera from15 to 60 nolt"

ofMY erpdeéLL abhYtikher &N Gad! 8E5AncEN ¥i¥ed! and azo
| east 25 nolt . Al so nore preferably, he cyclic

cofpghhis¢ontent is at nost 50 nolt. [0097] The flexible
pol ynmer (B) is described. The flexible polyner (B)

[obghjuse in the invention has a glass transition
tenperature not higher than 0C. For sufficiently

P B gAY A pOR LB AP ol S rscarson
oot SRS i B TWte 08P bUCERE A58 A i 1GcRAen s
o GhEEF A BRT HRIVELR S BTG hESE, | nad 0 e
oo FE TS b aa SRl BT BB ng
a LOGR%e B &l o120l s MR el o T ater ag reasured at
cyclic olefin.polymez'with.alnodifying'agent and then diluting
the modification product with a non-modified cyclic olefin
pelymer so as to have a desired degree of modification.
[0093]

In the invention, any of the above-mentioned (al), (a2),
(a3) and (a4) may be used for the cyclic olefin polymer (A) either
singly or as combined.

[0094]

Of those, preferred is the ethylene/cyclic olefin random
copolymer (al}, or that is, a random copolymer of ethylene and
a cyclic olefin of formula [I] or [II]. The ethylene/cyclic
olefin random copolymer (al) is favorably used since it gives
a resin composition having good abrasion resistance.

[0095]
Preferred examples of the cyclic olefin of formula [I]

or [II] that is used as the starting material for the
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under a load of 2.16 kg according to ASTM D1238) of
the flexible polyner (B) is fromO0.01 to 200 g/10
mn. If MFR thereof is lower than 0.01 g/10 mn, then
the nelt viscosity of the copolyner nmay be too high
and the nelt noldability of the resulting resin
conposition may worsen. More preferably, MFR is at

| east 0.05 g/10 min, even nore preferably at |east

etﬁ}rieﬂé?gy@lﬁlc OBlEEEn ot NGodd1yMe? | S'(.EP.I.V)er A9  the

then the mechanical strength of

abaeé%ahwoﬁaa&%%ggjcgc%@q 4Ty, o ques q7MoRes gas&é §&Q'a¥rd its

I's at nost even nore prerera

deﬁ§5tl@€ g/sﬂlﬁff@igutéhs%lQhef il ecaat:r.ﬂ)%nt 'Hf[ézg.@s Ci;rt%nh the

VI SCOSI Eeasured f |
M I AT N R R
ang B abw\é&&[ Baupated s meiﬂﬁé?é%%%e aftslf SR SpRgcially
sel cte {romag?] consi sting of ol efins,

Pr%?%’ﬁ’ég aﬁﬁalﬂ? he i &M bcarbons, and having a

algfs tranS|t|on tenperature of O0C or |lower. Using
[09%eT s exibl e copol ymer (b) conposed of these nonomers
is preferred in view of the affinity thereof to the
cycl Feetpetb v pdihgethyApne\genirnt ot thet¢Haylonad ¢¥elic
effect of the invention, the copolyner may be
01%%b%|séﬁ¢9r&€d>mltml6138aa)shﬁl fr ttB5amplat harview of

nmononer than the above-mentioned nononers.
the heat resistance and the rigidity thereof. More preferably,

the ethylene content is at least 50 mol%. Also more preferably,
the ethylene content is at most 75 mol%. The cyclic olefin
content 1is preferably from 15 to 60 mol%. More preferably, the
cyclicolefincontent is at least 25mol%. Alsomore preferably,
the cyclic olefin content is at most 50 mol%.

[0097]

The flexible polymer (B) is described. The flexible
polymer (B) for use in the invention has a glass transition
temperature not higher than 0°C. For sufficiently improving
the abrasion resistance of the shaped article obtained herein,
. the glass transition temperature must be 0°C or lower, preferably
-10°C or lower, more preferably -20°C or lower. In general, the

glass transition temperature is not lower than -100°C. The

degree of crystallinity of the copolymer, as measured through

X-ray diffractiometry, is preferably from 0 to 30 %, more
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[0100] Preferred exanples of the flexible copolyner
(b) are the following (bl), (b2), (b3) and (b4):
(bl): an anorphous or |lowcrystalline flexible
copol ymer prepared by polynerizing at |east two
nmononers selected from a group consisting of ethylene
and an a-olefin having from3 to 20 carbon atons,
(b2): a flexible copolynmer prepared by polynerizing
prefbyheng, fram 6- ebebpnghaving from 3 to 20 carbon
atons, and a cyclic olef in, (b3): a flexible
[ooeBql ymer prepared by polynerizing a non-conjugated
di ene, and at |east two nononers selected from

et hﬂﬁ@ftz%&?lﬁm l(ﬁ%?.@ £2Y 93 ¢, 0 ?’nea%&%d:gibﬂb% and

at ons I'exi ble copolyner a random or
AR IAHRI G SSHMSLBANIELS o8l foxin
poﬁ.%gﬂ'] (E?’l T’% r? pLDé Yi8d g{/;ll() n{ﬁl anI%SHERhQHér(Q&f is
[Oow crystalline Ie copol pr €pare y

1098}:*55%"11' (;.l 6].'9 .ILG rr! asi%lhéﬁ(\glﬁg?&g.ﬁr S%ggsgfésg Efqr?g{:/g)%a%lmer

group conS|s ng 0

5 100 80 b e
Vi ew O the a ni t hereo to t

cor@égﬂ.g rﬁ?érf%y ?forsgpy”épm("%\)pr 2] MFR is at least 0.05

g/10 min, even more preferably at least 0.1 g/10 min. On the
other hand, if MFR is over 200 g/10 min, then the mechanical
strength of the resulting shaped article may lower. More
preferably, MFR is at most 150 g/10 min, even more preferably
at most 100 g/10 min. Also preferably, the intrinsic viscosity
[n]., as measured in decalin at 135°C, of the copolymer for use
.herein 1s preferably from 0.01 to 10 dl/g, more preferably from
0.08 to 7 dl/g.

[0089]

Preferably, the flexible polymer {B) is a flexible
copolymer (b) prepared by poljrmerizing at least two monomers
selected from a group consisting of olefins, dienes and aromatic
vinyl-hydrocarbons, and having a glass transition temperature
of 0°C or lower. Using the flexible copolymer (b) composed of
these monomers is preferred in view of the affinity thereof to
the cyclic olefin polymer (A). Without detracting from the

‘effect of the invention, the copolymer may be copolymerized with
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The fl exi ble copolyner (bl) is anorphous or

| ow-crystalline and has a glass transition tenperature
of not higher than 0C, and therefore it is soft and
flexible. Preferably, its density is fromO0.85 to
0.91 g/cnB, nore preferably fromO0.85 to 0.90 g/cn8.
[0103] The flexible copolynmer (bi) is prepared by
polymerizing at least two olefins, and is generally a

a ERAUDMAGOREL VOB any GHHETe dinbmeet RhaNeha- 8b6¥é Mmentioned
copolynmers and propyl ene/a-olefin copolyners and so

mofiBmafg usable for it. Wthout detracting fromthe
object of the invention, it may contain, if desired,

[030¥ 10t her copolynerlzable unsaturated nononer
conponent. [0104] The starting material, a-olefin for

the ﬁf@g&fﬂ@éae 1é§og°ﬂ?é’|f>i'g§:&%l'éa o 191%9 n;gc})e%&a the

having from 3 to Z0 carbon atons tS” exa

fo%igwﬁﬁngFfpe &2PUt§B§Eten§epﬁEEecel hexene,

pen ene ne and their

(oI} 1 e SamSonbliesSr STRICLALLYaPIFLE" 190,388 &2 OhSh1ymer

S havi ng on a 53ve

prfhd e PR HOREE o He e wwfea%f‘?é%‘r?'eﬁsi folsfted eron
The nplar ratio of ethylene to a-olefin

é’é‘%ml‘é‘ﬂ’e?j(%t’d}%f%)eﬁfw% 8hdy pBneraiefan "having from 3

r varies, depending on the type of the
to 8€|%¥£ﬁ OB 12 MS: but is preferably 40

(b2): a flexible copolymer prepared by polymerizing ethylene,
an a-olefin having £from 3 to 20 carbon atoms, and a cyclic olefin,
(b3): a flexible copolymer prepared by polymerizing a
non-conjugated diene, and at least two monomers selected from
ethylene and an a-olefin having from 3 to 20 carbon atoms,
(b4): a flexible copolymer of a random or block copolymer or
its hydrogenation product of an aromatic vinyl-hydrocarbon and
a conjugated diene.
[0101]

The flexible copolymer (bl) is an amorphous or
low-crystalline flexible copolymer prepared by polymerizing at
-least two monomers selected from a group consisting of ethylene
and an a-olefin having from 3 to 20 carbon atoms. Of the above
(bl) to (b4), the flexible copolymer (bl) is especially favorably
- used herein in view of the affinity thereof to the cyclic olefin

polymer (A).
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from30/70 to 95/5. The nolar ratio

(ethylene/a-olefin) is nore preferably not |ess than

50/ 50, and nore preferably not nore than 90/ 10.

[0105] The starting material, a-olefin for the

propyl ene/ a-ol efin copolyners may be an a-olef in

having from 4 to 20 carbon atons, and its exanpl es

are 1-butene, 1-pentene, 1-hexene,
[04o08t hyl -| - pentene, 1-octene, 1-decene and their

m xtures. O those, especially preferred are a-olefins

havi fige froneHite 10 epi9hedt ONpp1 yhe @ aram'b%?h@ugf or
propyl ene to a-olefin (propylene/a-olefin) in

1oateey5eaﬂ§nelsﬂamasct‘aﬁgu&srty & £54 o G 5@@ W2 bBenot

type of the a-olefin rern ut IS pre from

y
hlggé‘rz'nc))r%h ﬁ?g erab? ﬂ ess ]ienaﬁ %ylsggg n%) %ig ible.
Prgfgi‘ﬁf);gl (J.bq:% &@ﬂgligfagsg(yr]o% &081.:96%01_%69]( eXIdgrBy more

Ccopo eXi bl"& "copol yher prepar

z et hyl epe, Iefln having from3 to
prgggcargg kﬂ S B Mé g a C€%I9? Blef in. The flexible
[Oiﬁgilyner (b2) is prepared by polynerizing at | east

e olefins, and is generally a random copol yner.

t hout detr, ti@g fron1th? ﬂ ect of the invention
%e X59-© CPPQeYMEEGiPY #%m&p&r@épsrymm%m@ng
unsat urat ed nononer conponent. [0107] Concretely,

at okaRPF eEWBr OLRE 18Far ARy Ifadsmienally & efanflom copolymer.

Concretely, ethylene/c-olefin copolymers and
'propylene/a-olefin copolymers and so on are usable for it.
Without detracting from the object of the invention, it may
contain, if desired, any other copolymerizable unsaturated
monomer component.

t0104]

The startingmaterial, a-olefin for the ethylene/a-olefin
éopolymers may be an a-olefin having from 3 to 20 carbon atoms,
and its examples are propylene, l-butene, l-pentene, 1-hexene,
4-methyl-1l-pentene, 1l-octene, l-decene and their mixtures. Of
those, especially preferred are o-olefins having from 3 to 10
‘carbon atoms. Above all, ethylene/propylene copolymer is
favorable in view of the affinity thereof to the cyclic olefin
polymer (A). The molar ratio of ethylene to woa-olefin
(ethylene/a-olefin) in the ethylene/c-olefin copolymer varies,

depending on the type of the a-olefin therein, but is preferably
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41 having from3 to 20 carbon atons for the flexible
copol yner (b2) are propyl ene, 1-butene,

4- et hyl -1 - pent ene, 1-hexene, 1-octene, 1-decene,

1- dodecene, 1-tetradecene, 1-hexadecene,

1- oct adecene, 1-eicosene. Oneornoreof these maybe used
herein. The starting material, cyclic olef in for the
fl exi ble copolyner (b2) may be the same as that used

fr@ﬁl 5&&@‘:@@5‘/‘3‘1 NphEhcAlaxl Pitid I?@tﬁ%f.'eh‘é/al ?g%@in) is more

polymer (A). [0108] The flexible copolyner
prBEGRALEY R¥tCLESL VERAA 20150 ! N d RdYE b%eﬁé%%%i?bh&' fore
aratioof from40 to 98 nold, nore preferably from

tha %8,99.mold of ethylene, from2 to 50 nold, nore
preferably from5 to 40 nol % of the other a- olefln
[Oﬁpg 2 to 20 nold, nore preferably from2 to 15 mol d
a cyclic ol ef in. Thisis a substantially I|inear

d whi th t1tyt I t
Gor 081 o TRES o SREE AL andorh 'f°52‘nff"ar2d the
The. sub tan% |y I|n ar struct re of the fl exjbl
P%Bﬁ%ﬁg} E?lﬂo?"lﬁ% RS RV Ne eg g 8§§FFHk’éﬂ"if‘9 from
t by the fact t h
¢ LR B, T e b B TP RO
d d b t.abl | ect
1—%% dnatcherbrdr irPeabeBbal igocdente. dafiecape i atheis
that for the cyclic olefin polynmer (A). [0109] The,

mixterest e AopbrymerespERidllvapreérreed axperphefins having

pre ared by polynerizing a non-conjugated di ene, and
Eeﬁgt carbon atoms. The molar ratio of propylene to

a-olefin (propylene/c-olefin) in the propylene/a-olefin
copolymer varies, depending on the type of the a-clefin therein,
| but is preferably from 30/70 to 95/5. The molar ratio
(propylene/a-olefin) is more preferably not less than 50/50,
and more preferably not more than 90/10.

_{0106]

The flexible copolymer (b2) is a flexible copolymer
prepared by polymerizing ethylene, an a-olefin having from 3
to 20 carbon atoms, and a cyclic olefin. The flexible copolymer
(b2) is prepared by polymerizing at least three olefins, and
is generally a random copolymer. Without detracting from the
object of the invention, it may contain, if desired, any other
copolymerizable unsaturated monomer component.

[0107]

Concretely, examples of the starting material, a-olefin
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two nononers sel ected fromethylene and an a-olef in
having from 42 3 to 20 carbon atons. The flexible
copolymer (b3) is prepared by polynerizing at | east
one non-conjugated diene and at |east two ol efins,
and is generally a random copol yner. Concretely,

et hyl ene/ a- ol efi n/ di ene copol yner rubber and

propyl ene/ a- ol ef in/diene copol yner rubber and so on

ha®ifgURRin 8 td 20 d¢drboN hitems £et raet £ ek {1 DENcoipd 19MeeClb2 )
of the invention, the copolynmer may contain, if

aréesipiegylang ot herurend Y B4 i N £1 - s et £d 1-hexene,
nonomer comnponent . [0110] Al pha-o ef in to constitute

1-bbBeeRENY] eddend) Al idyadicae, 20RekYEBECEHBDE] - H@Na&@bene
an a-ofl ef in having from 3 to 20 carbon afonms, and

1- !:)Léﬁa&éégﬁéei @&@o?éﬁ@(l e@x?eo}m%%%hés@ﬁggﬁg%sedhereln.

hexene, 4-nethy pent ene, 1-octene cene and

Thé I?ﬁ:'érti'ﬂ@rﬁ:ﬁ%%?%%g ﬁJEﬁ ofé f%lrI %’hé’!fﬁ. L&ih & & folymer

a- ol ef carbon a
{ t f
(o ity 1Y kRoSalic g 1 ené %d %miff. .@%%E*%%”%ﬁﬁg%ﬂ for
the t f th -ol efi
eof PELL %5 SRRIARIGED. 11 o (e Boolerln

[0€¢€Ea olefinto constltute t he
yl ene/ a- ol efi n/ di ene copol yner rubber nay be an

a-olef in having froqm4 t carbon atons, and its
xanie EIaRLbL Shrnsiamer DhA{ dRcbTaBNESb R Copolymerizing

4-met hyl -1 -pentene, 1-octene, 1-decene and their
thqﬁrg&rmné-sr_s eferably in a ratio of from 40 to 98 mol%, more

preferably from 50 to 90 mol% of ethylene, from 2 to 50 mol%,
more preferably from 5 to 40 mol% of the other c-olefin, from
2 to 20mol%, more preferably from 2 to 15 mol% of a cyclic olefin.
This is a substantially linear random copolymer in which the
constitutional units derived from these monomers are randomly
configured. The substantially linear structure of the flexible
copolymer (b2) not having a gel-like crosslinked structure is
~confirmed by the fact that the copolymer completely dissolves
in decalin at 135°C. The flexible copolymer (b2) may be produced
by suitably selecting the condition for it according to the same
method as that for the cyclic olefin polymer (A).
[0109]

The flexible copolymer (b3) is a flexible copolymer
prepared by polymerizing a non-conjugated diene, and at least

two monomers selected from ethylene and an c-olefin having from
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those, especially preferred are a-ol efins having from
4 to 10 carbon atons. The nolar ratio of propylene to
a-olefin 43 (propylene/a-olefin) in the

propyl ene/ a-ol efi n/ di ene copol yner rubber varies,
depending on the type of the a-olef in therein, but
is preferably from30/70 to 95/5. [0112] Exanpl es of
the di ene conmponent in the ethylene/a-olefin/diene

3 €ORV ¥ABboh UPbSHs ANdhehe1eRi BRY¥! G515 B ef(ipY)di8Nerepared

copol yner rubber are |linear non-conjugated di enes

bymi]th axats£6€ onk ﬁbﬁchaﬁhﬁgﬁted diepe and at least

hexadi ene, 6-net hyl =17 5- hept adi ene,

twg JRIfM s | afigOofd %@n@%ll&yﬁlmbsg grgegi. o Concre‘%ely,

di cycl opent adi ené; cyclic non-conjuga nes suc
BN (ARSI one, © @Pﬁ%ﬁ%'ﬁ?i&?é”ﬁ&%oﬁnene and
Prip%%?@?ﬂﬁe?mf L85 SRER e PR aRg. so on are usable
fof 2§ ny bl enﬁ‘%dﬁﬁfs%?‘égyﬁ.%%é’{‘ir@enamsfﬁeﬂs the invention,

e RIS AT T AR b 0 G

mol d, . nore eferabl fron12 to 15 nol % [0113]
unﬁ?ﬁ???%ﬁﬂkﬂ?? 8-is a random or bl ock

qﬁ | ymer or |ts hydrogenation product of an aromatic
ﬁl-hydrocarbon

Alpha-olefin to constitute the ethylene/a-olefin/diene
copolymer rubber may be an a-olefin having from 3 to 20 carbon
atoms, and its examples are propylene, l-butene, l-pentene,
l-hexene, 4-methyl-l-pentene, l-octene, l-decene and their
mixtures. Of those, especially preferred are a-olefins having
from3tol0carbonatoms. Themolarratioofethylenetoa-olefin
(ethylene/ca-olefin) in the ethylené/a—olefin/diene copolymer
rubber varies, depending on the type of the c-olefin therein,
but is preferably from 30/70 to 95/5.

[0111)]

Alpha-olefin to constitute the propylene/o-olefin/diene
copolymer rubber may be an o-olefin having from 4 to 20 carbon
atoms, and its examples are l-butene, l-pentene, 1l-hexene,
4-methyl-l-pentene, l-octene, l-decene and their mixtures. Of
those, especially preferred are a-olefins having from 4 to 10

carbon atoms. The molar ratio of propylene to a-olefin
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and a conjugated diene. [0114] For the flexible
copol ynmer (b4), concretely used are 44
styrene- but adi ene bl ock copol yner rubber,

st yr ene- but adi ene-styrene bl ock copol yner rubber,
styrene-i soprene bl ock copol yner rubber,
styrene-i soprene-styrene bl ock copol yner rubber,
hydr ogenat ed styrene-but adi ene-styrene bl ock

£OBPL¥ABY ol HRREE n) hydraen - :
(pstggene-(gopreneP%tyréhe b?%%% cd%%?g%%?n?ﬁ%b%%?fin/dlene

- j .rand b | ;
coPRLTRE AUIEY ST LR, AEDERREN TR chiU Pre O Hhpla!dlerin
' t ' [ - h 0 t he
nb2if, Bhe(hE BEOFBLMGLY B YO A 2LIYs ).
[0¥hgyl-hydrocarbon/conjugated diene) is preferably
rom 10/ 90 to 70/ 30. The hydrogenat ed '
styr - di ene- st ne bl.ock copol yner. rubber ;is a
co%oﬁ%%%gfégubbgg prggg?ed g§eﬂfdrgd%%5??% » paFP'or the
|l of the.double., bonds renmaining in a
et@ﬁﬁ’éﬁégbﬂ}ﬁjg?"éﬁg;%’l‘?r ené’%‘i‘;é’ﬂ“ec‘"gpol FePer; yppb8Pd Thethe
hydr ogenat ed styrene-isoprene-styrene bl ock copol yner
Pr?%%%'?e(%-al%ﬁar%%?e r USROS Tar eFUBPeRy dr BEEnat AT

a qéi or all _ of the double bonds repmining in a .
noREoRINIR LD AFENaT FUTR BF obid MPEAGHERS ¢ UbtroCtadiene,
0116] One or nore of the above-nentioned flexible
2-pHRy Yk 3-hexadiene, . 6-methyl-1,5-heptadiene,

7-methyl-1,6-octadiene; cyclohexadiene, dicyclopentadiene;

cyclic non-conjugated dienes such as methyltetrahydroindene,
5-vinylnorbornene, 5-ethylidene-2-norbornene,
5—methyléne-2-norbornene, 5-isopropylidene-2-norbornene,
G—Ghloromethyl—5-isopropenyl—2—norbornene}
2,3-diisopropylidene-5-norbornene;
2-ethylidene-3-isopropylidene-5-norbornene;
2-propenyl~-2,2-norbornadiene. Preferably, the content of the
diene component in the copolymer is from 1 to 20 meol%, more
preferably from 2 to 15 mol%.

[0113]

The £lexible copolymer {b4) is a random or block copolymer
or its hydrogenation pfoduct of an aromatic vinyl-hydrocarbon
and a conjugated diene.

[0114]

For the flexible copolymer (b4), concretely used are
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(bl), (b2), (b3) and (b4) may be used herein either
singly or as conbined. [0117] The radical initiator
(© may be any one capable of 45 generating a radica
t hrough thermal deconposition under heat during nelt
kneading, and its type is not specifically defined.

It includes peroxides, azo conpounds and redox
initiators. OF those, preferably enpl oyed herein are

storgas-bupatdshdes in vhewckof thei gopsbehe¥ity, gopEbber,
handl ability and availability. Preferably, the

sty2dheabutAll bAEOEt{EEnHECONMPAZRK al &opdivid®  SPegsber,
during nelt kneading, and its tenperature at which the

tPabhaVvakypregei od becgqggxone nmin ' ferably. '
y ?ron130 tgr 250C. The tenperaturquﬁwﬁﬁ?gﬁgthe rubber

stPﬁéﬁéyﬁgﬁﬁrQﬁéL?gggggﬁgﬁﬁgﬁggggﬁ%ﬁﬂéﬁxh%b@&reh%%ﬁogen ted

preferably not : nor e prefer Yy~ no
s pafoLHataf®lle LEr1Gho RIOBN BuRRLALISRIET L Fol Shonatec
stg£89e9§SBBLQML-Stﬁ%%?éetO”QHEQ&PX'decop8X§hggexa”99Ebber,

eroxi de; = per oxy S such as

1..1-Di - but vl pero cycl ohexane
St&?ﬁ?%réﬁf@%b? ?pﬁ?%é%%o ?%ﬁi%m%§d¢%ﬁﬁﬁ5xides such as
[Oéigytylhydroperoxide, cunmenehydr oper oxi de,
, 5= di met hyl hexane- 2, 5- di hydr oxyperoxi de, 1, 1,

zhg_ EEB%TTQQQJT&S@éBE@ﬁ@f?855??néﬂﬁgégi, gg%gfgﬁzatio
of the aromatic vinyl-hydrocarbon to the conjugated diene
(aromatic vinyl-hydrocarbon/conjugated diene) is preferably
from 10/90 to 70/30. The hydrogenated
styrene-butadiene-styrene block copolymer rubber is a copolymer
rubber prepared by hydrogenating a part or all of the double
bonds r'emaining in a styrene-butadiene-styrene bhlock copolymer
rubber, The hydrogenated styrene-isoprene-styrene block
copolymer rubber is a copolymer rubber prepared by hydrogenating
a part or all of the double bonds remaining in a
styrene-isoprene-styrene block copolymer.rubber.
[0116]

One or more of the above-mentioned flexible copolymers
(bl), (b2), (b3) and (b4) may be used herein either singly or
as combilned. |
[0117].

The radical initiator (C) may be any one capable of
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as di-t-butyl peroxide,
2,5-dinethyl -2, 5-bis(t-butyl peroxy)hexane,

2, 5-di met hyl - 2, 5-bi s(t-butyl peroxy) hexyne-3; diacyl

per oxi des such as | auroyl peroxide, benzoyl peroxide;
per oxyesters such as t-butyl peroxy acetate,

t - butyl peroxy 46 benzoate,

2, 5-di met hyl - 2, 5- bi s(benzoyl peroxy) hexane. - [0119] The

gehesaling@asdiicdl phedughdthyrhde deidibsiftildifunder heat
invention is prepared by nelt-kneading a cyclic ol ef

durinp@eTMEknebfingd dd@yithl eypwlivRét Becd?d 211306 ned.
initiator (C. In this case, a polyfunctiona

I tCOHPOEL phroldweBy o lRMPodnd and redox initiators. OF
radi cal - pol yneri zabl e functional groups in the

thﬂgéewﬁéﬁblgeem?ﬂgfgdt&fél?ﬁ%;% tn&llcr oss es in view

nel t -kneaded to attaln nore I ng.

A i ?%%a
Pr&UERY (e Ea&&eglairh {. 5394)%&583'3{”9%&@&1.3

unctiohal "groups In I'nc

Spgégr@&?ﬂ. g':ﬁ’éﬂy l Q'nen >}'19‘ ? % é"r‘l: gﬁgl%t %faia'].lf:?l at which the

hacr tr|a

h [
ha?? *@ﬁéf%?%%%é%%%m BRI BEREEE (% BrefesmblaEyom30 to
productlon nmet hod of the invention, 100 parts by

259\/& -ght'ngf temperature at whichotiemalfavalueoreried hegrmes

one minute is more preferably not less than 50°C, and more
preferably not more than 200°C.
[0118]

Qrganic peroxides usable for the radical initiator (C)
include ketone peroxides such as methyl ethyl ketone peroxide,
¢yclohexanone peroxide; peroxyketals such as
1,1-bis(t-butylperoxy)cyclohexane,
2,2-bis(t-butylperoxy)octane; hydroperoxides such as
t-butylhydroperoxide, cumemehydroperoxide,
2,5-dimethylhexane-2,5-dihydroxyperoxide,
1,1,3,3-tetramethylbutylhydroperoxide; dialkyl peroxides such
as di-t-butyl peroxide,

2,5-dimethyl-2,5-bis(t-butylperoxy)hexane,

' 2,5-dimethyl-2,5-bis(t-butylperoxy)hexyne-3; diacyl

peroxides such as lauroyl peroxide, benzoyl peroxide;

peroxyesters such as t-butylperoxy acetate, t-butylperoxy
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parts by weight of a flexible polynmer (B) and from
0.001 to 1 part by weight of a radical initiator (C
are melt-kneaded. [0122] Preferably, the anount of
the flexible polyner (B) is from 1 to 150 parts by
wei ght relative to 100 parts by weight of the «cyclic
ol efin polyner (A). Wen the anount of the flexible
47 polymer (B) is smaller than 1 part by weight, then
behbBBa8b! agi 90aikEEhFI ANCE- sistb@nﬁﬁfl Poky Fhéx&pell d
not be |nproved sufficiently; e anount is nore
[opiefierably at least 5 parts by weight. On the other
hand, when the anount of the flexible polymer (B) is
| ar gkt 5 t ri gl Y o0f
Phe Ftl @8in Q:o?ﬁ? ﬂ%n"‘%%yce{)&etf% PRe !rm%tgl oY 0of2Tthe

the resu ng sh article
inﬁéﬁéﬁ“‘%%ff&%%ﬁé%“&# Perfitls AEEAS ByBtap oymes
(a)5 BHLEEANY St (B Ly & Bt 1 fﬁgﬁtra%l s
thié) r-]; E%}n% of evgl.e radl Cal (bshéh\arttiﬁrg gg)legst two
AP M i 5 Eie ey o

d@ﬁ% Ee i.nqproved sufficiently. MNore preferably
a P itHege materdass and drelfykpsard aa%lhé?Ore
hand, if the _ampunt of _the radical |n|t|ator

 effichent oressiipking,y AergreInghEn tt%aaaﬁaépnllfgﬁi%#ance

t he shaped article may worsen. Preferably, the anount
of jthe shaped article may be improved.

[0120]

The polyfunctional compound (D) having at least two
radical-polymerizing functional groups in the molecule includes,
forexample, divinylbenzene, vinyl acrylate, vinyl methacrylate,
triallyl iscocyanurate, = diallyl phthalate, ethylene
dimethacrylate, trimethylolpropane triacrylate.

[0121]

Preferably in the production method of the invention, 100
parts by weight of a cyclic olefin polymer {(A), from 1 to 150
.parts by weight of a flexible polymer {B) and from 0,001 to 12
part by weigh't of a radical initiator (C) are melt-kneaded.
[0122]

Preferably, the amount of the flexible polymer (B) is from
1 to 150 parts by weight relative to 100 parts by weight of the

cyclic olefin polymer (A). When the amount of the flexible
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at nost 0.5 parts by weight. [0124] The anount of the
pol yfunctional conpound (D) is preferably fromO to 1
part by weight relative to 100 parts by wei ght of the
cyclic olefin polynmer (A). The pol yfunctional conpound
(D) is an optional ingredient, and it may be or may
not be added to the conposition. For efficiently
attaining the crosslinking 48 reaction, the conpound

po%%lggf &Y 28! ymaffed Rl DHLABYSEEL QR , tHbA *Eﬁb &E”:.sé‘sn.on

preferred anmount of the conpound™to be 1n

| rt i,ght
reggg?era I)(}EE Stk%é !r:g@ ]1:?9@ G%LEIYd WﬁoQ be”oz{rﬁproved

ast s by wei ght.
suf%{ﬂ@{.uncwon Qi’\g%%;agngnhf t gﬁl %fee?:‘t-?‘%i;ﬁ at leas1f Sb[g/arts
by%& O, A bt e G BB
P°We t<Ban s]atarr]gﬁffeﬁh%&%o‘j“cﬁﬁﬁné’?% - B 321& Tty
r%&%gﬁ%&a%’.%‘m : -%ai%&%‘%a%éeci%ﬂeﬁw%% srably.
Iass fibers, nthetic fibers and whi skers, or may be

%‘F%%Fa’rsf?'ﬂ P8t Nkt ARG HD PR, cal ci um

carbonate, talc, clay, mca, silica, alumna and
[0}2%&nia. Apart fromthe filler, the conposi tion may

further contain heat-resistant stabilizer,
weat e apgyngighthemadigadeinibhatar a(tq)cl%géfﬁif erably from

sl i ppi ng agent, anti bl ocki ng agent, antifoggi ng agent,
0.001 to 1 part by weight relative to 100 parts by Weight of

~ the cyclic olefin polymer (A). If the amount of the radical
initiator (C) is smaller than 0.001 parts by weight, then the
crosslinking reaction could not sufficiently go on and the
abrasion resistance of the shaped article could not be improved
sufficiently. Morepreferably, theamountisatleast0.0lparts
by weight. On the other hand, if the amount of the radical
initiator (C) is larger than 1 part by weight, then the durability
of the shaped article may worsen. Preferably, the amount is
at most 0.5 parts by weight.

[0124]

The amount of the polyfunctional compound (D) is preferably
from 0 to 1 part by weight relative to 100 parts by weight of
the cyclic olefin polymer (A). The polyfunctional compound (D)
~is an optional ingredient, and it may be or may not be added

to the composition. Forefficientlyattaining the crosslinking
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| ubricant, dye, pignment, natural oil, synthetic oil
wax, and organic or inorganic filler. [0126] Fromthe
above-nmentioned starting materials, a resin
conposition is produced. In the invention, a cyclic
olefin polymer (A) and a flexible polyner (B) are
nmelt-kneaded at a tenperature at which a radica
initiator (C) deconposes, whereupon the two may

redB8Ue680 €O TDMpdanAdi$ ?ﬁ@ Aty dhdeddo 4Bef @&hﬁbs:.tlon
conposi tion having goo brasion resistance. [0127]

Inlthddicusd,! thé prexdd:ay ahaﬁhtaoﬁalfﬂe ebmpotnal & be J.n the
ol efin polyner (A) is previously nelt-kneaded with

coﬁh@éiEESnpﬂé WeieabPo Qﬂﬁ ﬁafr:%% ﬁf‘lwé:i{aﬂﬂ ah?ﬁre(ﬂefé‘f%ly

en the remaining cyclic I'h po

q%%sﬁ%r (Afbﬁr@%dgfJhﬁﬁﬁﬁ?gegvo€%%r |oﬁ§%§ﬁ le%gﬁaver 1t
tnE PRALARE o find Wb el B %&%P%av 8400 S L sk cipan
| S EGEY, S5 IS PSR LR A b L
oL P 58 B 5 SR, bbb

'[Oféi ented. Even though the conposition is diluted in
nanner its abrasi on resi stance can be fully

I mproved. Not s eC|f|caIIy defined, the ratio
of t¥ﬁ5§§ﬁ) tgﬁ@.m thod of the invention, a filler may

befurthermelt-kneadedwiththecomposition. Not specifically
defined, the filler may be a fibrous filler including carbon
- fibers, glass fibers, synthetic fibers and whiskers, or may be
a granular filler including carbon black, calcium carbonate,
talc, clay, mica, silica, alumina and titania. Apart from the
filler, the composition may further contain heat-resistant
stabilizer, weather-resistant stabilizer, antistatic agent,
slipping agent, antiblocking agent, antifogging agent,
lubricant, dye, pigment, natural oil, synthetic oil, wax, and
organic or inorganic filler.

[0126]

From the above-mentioned starting materials, a resin
composition is produced. In the invention, a cyclic olefin
polymer (A) and a flexible polymer (B) are melt-kneaded at a
temperature at which a radical initiator (C) decomposes,

whereupon the two may undergo crosslinking reaction to give a
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cyclic olefin polymer (A to be added previously to
the anount thereof to be added | ater (previous
addition/later addition) is preferably from1/99 to
70/30. If the ratio (previous addition/later
addition) is smaller than 1/99, then the abrasion
resi stance of the resin conposition nay | ower. Mirre
preferably, the ratio is at |east 5/95. On the other

reBaRdcompok Ne1ibAl h&va.ﬁ&rﬁé!b@u§bf‘§§i$h OR44 £l €4n&dldi tion)
is larger than 70/30 the effect of preventing

[oiBgjincrease in the nelt viscosity of the resin
conp03|t|on may | ower. More preferably, the ratio

I t d
Imsx:dn ﬁ?féa par %.q.j ég?’%‘%'g?/\gﬁgt Q‘:if‘aqiﬂ %‘:FS i?Biica%fefln
pofglhl L ??J\.‘\%x}:[]ou?g} ti:l-?m% d%'ae\l;n_h? ?gg:u?%e polymer
I ] A
B etaoerd'“’rj %&"F@e‘fﬂef? A T
f | ef .
1P R pRadRS = DrRlandrirtror i Ermsaishe, Tagovottc
o158 b, Uy Lt 9 SRRy o o
i n pol yner (Ao is added thereto and
Seﬂ%??t‘?&i?éa%*eotw"r Hiidgsy padagseorfipglyesthgppixtgre of the
start the crosslinking reaction in the condition where
CY@lparqlefin palymar: (dehanipsl gnerosa)inkedstresiwre and
polymer (B) are well blended for obtaining a resin
th%éﬁﬁa@hlewomweﬁg(@bwy desgblueted /with the cyclic olefin

polymer (A) not having a crosslinked structure, and the increase
in the melt viscosity of the resin composition may be thereby
prevented., Eventhoughthe compositionisdilutedinthatmanner,
its abrasion resistance can be fully improved.

[0128]

Not specifically defined, the ratio of the amount of the
cyclic olefin,polymer (A) to be added previously to the amount
thereof to be added later (previous addition/later addition)
is preferably from 1/99 to 70/30. If the ratio (previous
addition/later addition) is smaller than 1/99, then the abrasion
resistance of the resincompositionmay lower. More preferably,
the ratio is at least 5/95. Qn the other hand, if the ratio
(previous addition/later addition) is larger than 70/30, then
the effect of preventing the increase in the melt viscosity of

the resin composition may lower. More preferably, the ratio
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[0130] The cyclic olefin polymer (A), the flexible
polymer (B) and the radical initiator (C) may be

nel t-kneaded at any tenperature at which the cyclic
ol efin polynmer (A) and the flexible polyner (B) can
nmelt and the radical initiator (C) can deconpose.
Concretely, the tenperature is preferably from150 to
350C. For nore efficiently pronoting the crosslinking

israaclleast bbeskneadi ng tenperature is preferably not
| oner than 200C. For preventing any excess thernal

[odeognposition of the resin, the kneading tenperature
is preferably not higher than 51 300C. It is

desi NRGh Ehle@ ey fed AH €2 rb iR, 04 phEk. éﬁ}iid}%lit%h% lefin

hal f -val ue period of not |longer than 1 m nute "at

po.lk.ﬁﬁé.gi(‘lg) m&?%ﬁﬁﬁ%—%e&éﬁ%@ﬂ%ﬁ#% fgg?iﬁigép%eoﬂ éB} and

nel t-kneading 1s not spe I ne

= SRSk THERAPI 4B SSAREI Y BB,y repasning
ey 4 Y FAE Ty el Bk g ERROLL Ko oy P Enaca.
roflbkk S 51 S LU UGN e S U EAMIED S0
TR RTSEREE A VN C e
o ARSI ISLERD (4P LTBORE HIS KIS BT g e
sul?seeqdlgér?g]t.!r 3Q:hrmraolJ:'(x:al%(Eill:i.falinigt cjizcs:iig rolngg/inb%olymer (A) is added
thereto and melt-kneaded. This is because it is desirable to
start the crosslinking reaction in the condition where a part
of a cyclic olefin polymer (A) and a flexible polymer (B) are
well blended for obtaining a resin composition having good
dispersibility.

[0130]

The cyclic olefin polymer (A), the flexible polymer (B)
and the radical initiator (C) may be melt-kneaded at any
temperature at which the cyclic olefin polymer (A) and the
flexible polymer (B) can melt and the radical initiator (C) can
decompose. Concretely, the temperature is preférably from 150
to 350°C. For more efficiently promoting the crosslinking
reaction, the kneading temperature is preferably not lower than
200°C. For preventing any excess thermal decomposition of the

resin, the kneading temperature is preferably not higher than
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once pelletized and then nelt-kneaded. [0132] Wen the
cyclic olef in polyner (A), the flexible polynmer (B)
and the radical initiator (C) are reacted, generation
of deconposition products derived fromthe radical
initiator and the resin is inevitable. Sone of such
deconposition products are volatile, and in

consi deration of the contam nation resistance of the

sofPed sk g % o U, SE0hR TR BG5BT ¥k

esira renove

ELIGIT fer oot 46 CGhbRe ViEn LpEfYTH SAb gy cfaing

- kneaded, then 52 it is desirable to use an
te@é§¥u %%ehaving a vent. In that manner, the volatile
[Ofngonents may be renoved through the vent. The type

0 he vent is not specifically defined. It nay be a

vent_. open _to_the air_ or y. be a. pressure-reducing.
vent™h¢ nappeBatys, dor, e Bhmradider 15 it arve Liigplly
s twin-screw extruder i.s used, then it enabl es .
degb'f‘?ﬁwci éfﬂr %&e&é'gﬂﬁaﬁﬁﬁﬂo@ggaﬁ%us &3y Oeehggddrerein,
~renmpving volatile conponents. [0133] Preferably, the
m%‘i“ﬁ%' thie e¥amPlen he SRIte oIFTIv e TUdsd . c 8| twin-screw
initiator (C) is from30 to 1800 seconds. The tinge
eXHEARRT  MTOVdr of (BanhyrYaRiZpTs hARRIE Bildn BFefpgably used
radical initiator (C) to the systemand before the

ispppde&trydest. £ 1ar ta celtif sereNi extryder such as

ingredients. are nelt-kneaded. |If the kneading
twin-screw extruder that enables sufficient kneading, When an

extruder is used, it is desirable that not only a regular screw
but also a kneading disc or a reverse screw is disposed therein
to improve the kneading power thereof. Thus melt-kneaded, the
resin composition may be directly molded as it is, or may be
once pelletized and then melt-kneaded.
[0132]

When the cyclic olefin po_lymer (A}, the flexible polymer
{B) and the radical initiator (C) are reacted, generation of
decomposition products derived from the radical initiator and
the resin is inevitable. Some of such decomposition products
are volatile, and in consideration of the contamination
resistance of the shaped articles and of the odor that may be
generated by them, it is desirable to effectively remove them.
Accordingly, when the cyclic olefin polymer (A), the flexible

' polymer (B) and the radical initiator (C) are melt-kneaded, then
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time is too short, then the crosslinking reaction
could not go on and the renoval of volatile
conmponents may be unsatisfactory. More preferably,
the time is not shorter than 60 seconds, even nore
preferably not shorter than 120 seconds. On the other
hand, if the kneading tine is too |long, then the
production efficiency my |lower. Mre preferably, the

ithigBes Srapiec kONGR ah B3t riad hSLHANE VeV .ENTARMRAt manner,
preferably not | onger than 1200 seconds. When an

th@X%ﬂ.Qﬂlé SComshdiYs Kﬁ%a%”ﬂeﬁnﬁg el UG the VBAL. The

kneading tinme corresponds to t time for i ch the

l4s ?h@@ehg idg teéééeﬁiif{ﬁcaf%f q{e‘:}.'ﬂge.ld’.i o\tf'g O}%Vﬁﬁha vent

xtruders are use ne 1's a
fd t
%ﬁi‘céi‘?ﬁ%&éﬁ%ﬂﬁ absd prreds 2l Mgy T tnts
he_ knead th
caf8, 51 4 mﬁi‘%ﬁﬁs%%é'w”%#?@%eﬁiﬁ#t .sn@v%%ﬁséﬁr?ﬁf%@guaer
h ft ddi t
1o R REY Aroohap 68 R lrLfel Fnspin arfgtingoves the
ner_capa of t he extr r used by the injection
eftg%%%“"!{o‘i% BYEIRY A dA tfed at 230C and

a. Ioad of 2.16 kg accordlng to ASTM D1238) of
[Ofﬁ% resin conposition thus obtained is fromO0.01 to

100 g/10 mn, If MFR thereof is |ower than 0.01 g/10

i n, PEERraky r dhen mediidag tiige afkepethai pdditient@f the

be nelt-nol ded, especially to be injection-nolded.
radipal jndtdpsemy( CMER Bromm30 (teab80Q sesogAse ke tdmemeans

mor e
an overall time after the addition of the radical initiator (C)

to the system and before the production of a shaped article,
for which the ingredients are melt-kneaded. If the kneading
time is too short, then the crosslinking reaction could not go
on and the removal of volatile components may be unsatisfactory.
Mpre preferably, the time is not shorter than 60 seconds, even
more preferably not shorter than 120 seconds. On the other hand,
if the kneading time is too long, then the production efficiency
may lower. More preferably, the time is not longer than 1500
seconds, evenmore preferablynot longer than 1200 seconds. When
an extruder is used for kneading the ingredients, the kneading
Itime corresponds to the time for which the melt stays in the
extruder, Accordingly, when two extruders are used, then the
time is a total of the residence time of the two. On the other

‘hand, when one extruder is used and a radical initiator (C) is
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preferably at least 0.2 g/I0 mn. On the other hand,

if MFR is higher than 100 g/10 mn, then the strength
and the abrasion resistance of the shaped article nay
| oner. More preferably, MR is at least 80 g/10 m n,
even nore preferably at least 60 g/10 mn. [0135]
Thus obtained, the resin conposition is nelt-nolded to
give a shaped article. The nolding nethod is not

ad888 Xnfelredld dur 48§ tha%eéaﬂ{gvekseesbmwﬂﬂr@ﬁ@ﬁ 8Q time
is injection-nolding that takes advantage of the good

me 8RS Led QARIdENE RimkhEak@APAS idsdn }tgrbﬂgﬂa{ﬂ% gd’év?x{stream

the resin conposition produced according™to t

Z°Hn§f4}."%gloft§% ﬁ?%ﬂﬁ’ag%‘ﬂé 5 g’r'k'ﬂgf rEQ!ﬁEjﬁBlaytih?ee %a]'f;’?%géf%éﬁﬂ‘ted

INn 1 njectiron no

by 96Y§162HGCERLZ8nAEL £hBSLs 9408 hid IMSELIN JIUAHY the

to give I Cl equli re severe I'mensi on

. Y. MPLES [0136] The invention is described
1n$§8ﬁ%§é %@é%ﬁﬁ with reference to the foll ow ng

[Ogigrpl es. In the Exanples, sanples were analyzed and
uat ed according to the nmethods nentioned bel ow.

[0137] éé) d ass Transition Tenperature: A sanple is
heatBeeERraPhea MRy (Sfeapasu i #3486 #2¢ umpder a load

curve is drawn. At around the glass transition o
oft?e.n]pqsrkcﬁ @ceording to ASTM D1238) of the resin composition

thus obtained is from 0.01 to 100 g/10 min. If MFR thereof is
lower than 0.01 g/10 min, then the resin composition may be
difficult tobemelt-molded, especially to be injection-molded.
More preferably, MFR is at least 0.05 g/10 min, even more
preferably at least 0.2 g/10 min. On the other hand, if MFR
is higher than 100 g/10 min, then the strength and the abrasion
resistance of the shaped article may lower. More'preferably,
'_MFR is at least 80 g/10 min, even more preferably at least 60
g/10 min,

{0135]

Thus obtained, the resin composition is melt-molded to
give a shaped article. The molding method is not specifically
defined, forwhich, however, preferredisinjection-molding that
takes advantage of the goodmelt flowability of the composition.
In particular, the resin composition produced according to the
method of the invention is favorably used in injection molding

athighspeed, orininjectionmoldingtogive large-size articles,
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on the curve, an inflection point appears to give a
step-like tenperature profile. In this, the point at
which the straight Iline that is at the sane distance
in the vertical direction from the extended line from
each base line crosses the DSC curve is referred to
as an internediate glass transition tenperature. The
poi nt at which the straight line extended fromthe

orbfgeihiéetidN diad RYAbMgcibdethatt BEquire severe
hi gh-tenperature side crosses the tangential "|ine

difleAMoh 81t B8chBXEPUM i nclination point of the

step-li1 ke tenperature profile of the curve is referred
exhfMpr.B8 a glass transition-starting tenperature. The

po?nt at which the straight |line extended fromthe

g8g¢ line on the high-tenperature side to the
[0Y38F . . .

OW tenperature side crosses the tangential line
dr a%é q.n%%t%)ﬂ ?grﬁég&!":]rﬁq?% Ii%nm$§é rHet%Iif Qv(ith Jf"efere ce

p-T1 e

ste Ke ‘tenperatlre profile of curve rsrefrerre
t .al iti - [ t t o
oy §p8° 5ol Gl S | onfac Bhe! RyoPEISE ol TR IE vere

used as | ass transitign tenperatusre 0138]
engipted iUl o Binor hng s B thSus mantdanatteton.

| hjection-nolded article having a length of 130 nm a
[O#Ehfh of 120 mm and a thickness of 2 mMmm is tested for

t he abrasi on anpunt_thereof according to JIS K7204.
(1rHelags a5 apsekon  TeRPORRFNER ured by Toyo Tester

Kogyo; the abrasion ring is CS17; the load is 1000 g

( each sample0ds)eated at a heating speed of 10°C/min and its

DSC curve 1s drawn. At around the glass transition temperature
on the curve, an inflection point appears to give a step-1like
temperature profile. 1In this, the point at which the straight
line that is at the same distance in the vertical direction from
the extended line from each base line crosses the DSC curve is
referred to as an intermediate glass transition temperature.
The point at which the straight line extended from the base line
on the low-temperature side to the high-temperature side crosses
the tangential line drawn to the maximum inclination point of
| the step-like temperature profile of the curve is referred to
as a glass transition-starting temperature. The point at which
the straight line extended from the base line on the
high-temperature side to the low-temperature side crosses the
tangential line drawn to the maximum inclination point of the

step-like temperature profile of the curve is referred to as
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nunber of rotation is 1000. [0139] Exanple 1:
Materials (A) to (D) used in this Exanple are as
follows: Cyclic Aefin Polyner (A): Random copol yner
of ethyl ene and

tetracyclo[4.4.0.12'5.17.10] - 3-dodecene (hereinafter
it may be abbreviated to "TCD-3"). As neasured
through 13C-NWR, its ethylene content is 62 nold; as

a&gr 24203 1996Rl-leh d@h gl FefmperaithirdeNt I iTRSith1\d SCAN ty1ass
is 0.60 dI/g, gltsgasstransmlon

ty
g i i T ey 0

tefipdrHdPem n. The structural formula of TCD-3 is
efipérdtdfe ] [0140] [Chenical 17] 56 [0141] Flexible

[Ofgkﬁner (B): Ethyl ene/ propyl ene random copol yner
880" manufactured by Mtsui Kagaku. Its ethyl ene

t .l Its IasstranSItlonten‘perature
(2 .I_nlga% % A%q:an%.oqhgﬁl tg'

rreasured at 230C and under

g 10 RetP 8 aF °°r HH4hIerELonanefisd rtgedghaving
a 548 oL é@%ms.e%;%seﬁlo&af%pa:x@a N B 2 o
is _tested for the abrasion amount thereof according to JISK7204.
The abrasion tester is manufactured by Toyo Tester Kogyo; the
abrasion ring is CS17; the load is 1000 g (each arm 500 g): the
number of rotation is 1000.
[0139]
Example 1:

Materials (A) to (D) used in this Examplé are as follows:
Cyclic Olefin Polymer (A):

Random copolymer of ethylene and
tetracyclo[4.4.0.1%%,172%].3-dodecene (hereinafter it may be
abbreviated to "TCD-3"). As measured through C-NMR, its
‘ethylene content is 62 mol%; as measured in decalin at 135°C,
itsintrinsicviscosity [n]is0.60d1/g; anditsglass transition
temperature (Tg) is 105°C. As measured at.230°c, its MFR (under
a load of 2.16 kg‘according to ASTM D1238) is 8.2 g/10 min., The
structural formula of TCD-3 is shown below.

10140]

[Chemical 17]
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Radial Initiator (C): "Perhexyne 25B" manufactured by

Ni ppon Yushi. Its main ingredient (at least 90 % is

2, 5-di met hyl - 2, 5-bi s(t-butyl peroxy) hexyne-3. Its

tenperature at which the hal f-val ue period becones one

mnute is 194.3C Pol yfunctional Conpound (D)

Di vi nyl benzene. [0142] 2 kg of ethylene/ TCD-3 random

copolyner pellets and 2 kg of ethyl ene/propyl ene

mer pellets were well mxed, thennelt

2Ytw n-screw extruder ("PCM 45 " manuf

egai Tekko) at a cylinder tenperature of

57 pelletized through a pelletizer

a). [0143] The tw n-screw extruder used

herein has L/D of 42, and has a vent at two sites, at

[0? Tnd the center and the tip of the cylinder. The
WO" vent s are both open to the air. The screw

|t IS |nIy a regul ar screw, but before and
F18$%§; #% v%ﬂt *around the center, a kneadi ng disc
ed. , The an resj depce tine for which t "
fedd]#g]gﬂs\ %‘?/aﬁ’/go?%fe% extlf?ﬂl‘g M untFPPPLYMRE ext r ude}f 8o
# § m nut es. L0144 To 4 kg of the above
mafibecfuled by Mifrtlikairkhs ot OpELRBRAREtont 15 80 molt;

its glass transition temperature (Tg) is -54°C; its MFR (as

measured at 230°C and under a load of 2.16 kg according to ASTM
D1238) is 0.4 g/10 min; its [n] is 2.5 dl/g; its density is 0.867
g/cm®; and its degree of crystallinity as measured through X-ray
diffractiometry is about 10 %.

Radial Initiator (C):

"Perhexyne 25B" manufactured by Nippon Yushi. 1Its main
ingredient (at least 90 %) is
2,5-dimethyl-2,S—bis(t-butylperoxy)hexyne-3. Its
temperature at which the half-value period becomes one minute
is 194.3°C.

Polyfunctional Compound (D):

Divinylbenzene.
.[0142]

2 kg of ethylene/TCD-3 random copolymer pellets and 2 kg
of ethylene/propylene random copolymer pellets were well mixed,
thenmelt-blendedinatwin-screwextruder ("PCM45" manufactured

" by Ikegal Tekko) at a cylinder temperature of 220°C, and then
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25B" and 4 g of divinyl benzene, and well m xed. The

m xture was put into the above-nentioned tw n-screw
extruder, "PCM 45" (cylinder tenperature, 230C), and
nmel t - kneaded and reacted, and then pelletized through
a pelletizer into pellets (b). [0145] 4 kg of the
above pellets (b) and 16 kg of ethylene/ TCD-3 random
copol yrmer pellets were well mxed, then nelt-bl ended

pemetwsaabﬁfsugﬁny BBEHet 148y SEREY a1 1uger (4 PCM 45"
at a cylinder “tenperature 220C, and pell et| zed

[ot_llagqugh a pelletizer into pellets (c). [0146] Thus
obt ai ned, the pellets (c) are of a m xture prepared

b 0] f f
I% gﬁx% ngvr@fﬁdi%x% &%ﬁ%&é%qyse"é?ﬁ%@eo h%ﬁc Zb fifohf and
0] t ht _of dj
ha?g!la%/\?g B} (5& 522#%6?} par iﬁgceﬂ%era?rrlg %:ﬁe tip of
t 100 by, t  of
enB R e "o e p§#€ﬁa%ﬁmgafvagf tBe R phithe Screw
ly k ded d 89
coRREL L AR, Lo LA RIRESIAT Rrated DRk g?%°FFF?‘6ﬁa after
t he pellet s%&é% }éas nmeasured at 230C_ and under a | oad
thgivest gt ay FaP P i@ Tas Mgy %§c4‘--°g¢1890ﬁ1eﬁ The
The pellets (c) were injection-nolded to give

meaR Lesigense tine doy whrich therfad ﬁgsamséﬁgﬂ%fthfs@xwder
a wdth of 120 mmand a thickness of 2 mm and the

un%be%t siapeskreited ot 1 ebest 3 viebnefed®r mi ned. It

was 9.5 nmmB. The | oad def ormati on
[0144]

To 4 kg of the above pellets (a), addedwere 4 g of "Perhexyne
25B" and 4 g of divinylbenzene, and well mixed. The mixture
was put into the above-mentioned twin-screw extruder, "PCM 45"
(cylinder temperature, 230°C), and melt-kneaded and reacted,
and then pelletized through a pelletizer into pellets (b).
[0145]

4 kg of the above pellets (b) and 16 kg of ethylene/TCD-3
random copolymer pellets were well mixed, then melt-blended in
the above-mentioned twin-screw extruder "PCM 45" at a cylinder
temperature 220°C, and pelletized through a pelletizer into
pellets (c).

[0146]

Thus obtained, the pellets (c¢) are of a mixture prepared

by melt-kneading 100 parts by weight of a ¢yclic olefin polymer

(A), 11 parts by weight of a flexible polymer (B), 0.022 parts
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tenperature of the article, as neasured under a | oad
of 1.82 MPa according to ASTM D648, was 94C. The
blend ratio of the starting naterials and the test
results are all shown in Table 1. [0147] Conparative
Exanple 1: 18 kg of ethyl ene/ TCD-3 random copol yner
pellets and 2 kg of ethyl ene/ propyl ene random

copol ymer pellets were well mxed, then melt-blended

by! Wei%)ﬁt SRR M TLSL A AWELREERIRE ) nACH! 6522 parts by welght
ctured by | kegai Tekko) as |n Exanpl e 1, at

ofC¥|b8ﬂﬁfuné€ﬂ9§éft86 6ﬁn32g%% oo ?gﬁnpﬂ§kkeﬁyzﬁglght of

hr'ou a pe letizer into

thge H%)%S giﬁpt he%ggr tAg g}oéva ]og( @fgﬂ%oﬁﬂbggofowas
pré?.sj:éﬁ ﬁgld—gagggs%l% éa;f‘}a‘gﬁ!o% %&Sw{aq_gflbggﬂgge%r&%é fadea

exyne an nzene

Sl a R Uk SR gasured at 230°
anfliq nderltaﬁgp ?%?ntiéekﬁé%g"zc%’ad%frn#j &@S%E?.{h&iffif ) 385 gog/10
miflpn éfﬁ%tég%w ’i,bes‘f%-e SO ’g%%gg]elg]ﬂéétgngular
no PP AT Pava Hina HEH g nﬁﬁé@f’g?@idé&%ﬂ@olm and

and t he nDIded articles were tested for the Taber'
a Eﬁﬁ%ﬁﬁ?ﬁﬁ of mm, and the Taber's abrasion amocunt thereof

was determined. It was 9.5 mm’. The load deformation
temperature of the article, as measured under a load of 1.82
MPa according to ASTM D648, was 94°C. The blend ratio of the
starting materials and the test results are all shown in Table
.1. |

[0147]

Comparative Example 1:

18 kg of ethylene/TCD-3 random copolymer pellets and 2
kgofethyiene/propylenerandomcopolymerpelletswerewellmixed,
then melt-blended in the same twin-screw extruder ("PCM 45"
manufactured by Ikegai Tekko) as in Example 1, at a cylinder
temperature of 220°C, and then pelletized through a pelletizer
into pellets (d). MFR (as measured at 230°C under a load of
2.16 kg according to ASTM D1238) of the pellets (d) was 1.6 g/10
min.

[0148]
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amount. It was 8.4 nmmB. The blend ratio of the
starting materials and the test results are all shown
in Table 1. [0149] Conparative Exanple 2: The pellets
(d) prepared in Conparative Exanple 1 were

i njection-nolded in the same manner as in Exanple 1,
and the nolded articles were tested for the Taber's
abrasion amount. It was 21.7 mmB. The blend ratio of

the ebafd kiddofBtied | 1§.e%‘%d &os headfst weeaUh te ol ePéJ:lllexyne
shown in Table 1. npar ative Exanpl e

258" hah& ng/d G %i@frﬁPiB&%HeY 'T%[ndf‘%l'ln Kelgon n'g%k ture

in the same manner as in Exanple 1, and the

wa@rﬁﬁﬁ'fi&d"’%h m%ss‘_sr%gﬂe{gp %@& t-l;:?ﬂ?r S AP OB 45"

was 23.7 ratio e starting
TR EoABEA e g ta%sa@ee,takpsaaeﬁmﬁn& lhfea.
an&fkﬁﬁﬁdpéif%fized through a pelletizer to give pellets (e).
MFR (as measured at 230°C under a load of 2.16 kg according to
ASTM D1238) of the pellets (e} was 0.1 g/10 min. The pellets
(e) were injection-molded in the same manner as in Example 1,
and the molded articles were tested for the Taber's abrasion
amount. It was 8.4 mm’. The blend ratio of the starting
materials and the test results are all shown in Table 1.
[0149]

Comparative Example 2:

The pellets (d) prepared in Comparative Example 1 were
injection-molded in the same manner as in Example 1, and the
molded articles were tested for the Taber's abrasion amount.
It was 21.7 mm®. The blend ratio of the starting materials and
the test results are all shown in Table 1.

[0150]
Comparative Example 3:

Ethylene/TCD-3 random copolymer was injection~molded.in
the same manner as in Example 1, and the molded articles were
tested for the Téber's abrasion amount. It was 23.7 mm°. The
blend ratio of the starting materials and the test results are

all shown in Table 1.
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[0152]

As in Table 1, the shaped article of the resin composition
obtained according to the production method of the invention
(Example 1) has good abrasion resistance. As opposed to it,
the abrasion resistance of the shaped article formed of a cyclic
olefin polymer (A) alone (Comparative Example 3) is
significantlypoor. It is furtherunderstood that the abrasion
resistance of the shaped afticle of the resin composition
prepared by melt-kneading a cyclic olefin polymer (A) and a
flexible polymer (B) not adding a radical initiator (C) and
a polyfunctional compound (D) thereto (Comparative Example 2)
is also significantly poor. The Taber's abrasion amount of
the shaped article obtained according to the production method
of the invention is almost on the same level as that of the
article of the composition prepared by mixing the cyclic olefin
polymer (A) all at a time (Comparative Example 1).

[0153]

The resin composition obtained according to the
productioh method of the invention (Example 1) has MFR that
is much higher than that of the resin composition prepared by
| mixing the cyclic olefin polymer (A) all at a time (Comparative
Example 1l). ThoughMFRof the resincompositionof the invention
lowers as corﬁpared with that of the starting material, cyclic
olefin polymer (A) (Comparative Example 3), but it is understood

that the resin composition still has good melt flowability.
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Table 1, the shaped article of the resin conposition
obt ai ned according to the production nmethod of the
invention (Exanple 1) has good abrasion resistance.
As opposed to it, the abrasion resistance of the
shaped article fornmed of a cyclic olefin polymer (A
SpabePechLRPP AR k81 Ss D idF obtadReld £8861AiRG Yo the
It is further understood that the abrasion resistance
hapash i ; [ .
P o B Ehd (L SE Rl ARG iniRB4 abpagion
| oxi Adding 4
refiPincs H SOREd oy A AR MBS FRIvily (m) ana
: o) Y is also significantly
lt%2§§$£Tﬁég§§g£%£é§ag?ggf%ﬁig%%%%t of the shaped
article obtained according to the production nethod
of the invention is alnbst on the same | evel as that
of the article of the conposition prepared by m xing
the cyclic olef in polyner (A all at a tine
(Conparative Exanple 1). [0153] The resin conposition
obt ai ned according to the production nethod of the
invention (Exanple 1) has MFR that is nuch higher
than that of the resin conposition prepared by
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m xing the cyclic olefin polynmer (A) all at a tine
(Conparative Exanple 1) . Though MFR of the resin
conposition of the invention |owers as conpared with
that of the starting material, cyclic olef in polyner
(A) (Conparative Exanple 3), but it is understood

that the resin conposition still has good nelt
flowability. 62 Specifically, the resin conposition
obt ai ned according to therapmgducti on net hod of the

i nvention has nuch inproved abrasion resistance as
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cyclic olefin polynmer (A having a glass transition
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| Chem cal 1
1s[a&deé {he eto and melt- neaded.

2.' The method for producing a resin composition as
claimed in c¢laim 1, wherein the cyclic olefin polymer (A) is
a polymer prepared by polymerizing a cyclic olefin of the
following formula [I] or [II]:

[Chemical 1]

R7 / Rll \
R}E
9 13 R16
10 14 { /RY7
R}S

\\R? R§ Rﬁ //n RS \\ I@Z//m
._...[I]

wherein n indicates 0 or 1; m indicates 0 or a positive integer;
g indicates 0 or 1; R' to R'® and R* and R® each independently

represent ahydrogenatom, ahalogen atomor a hydrocarbon group;



RL Ra Rob R R RI5 3 9 13 R16 4 10 14 R17 R18 1R2
RS R RBRLZnm. [ | ] wherein nindicates 0 or 1; m
indicates O or a positive integer; q indicates 0 or

1; RL to R18 and Ra and Rb each independently

represent a hydrogen atom a hal ogen atomor a

hydr ocarbon group; 64 R15 to R18 may bond to each
other to forma nonocyclic or polycyclic structure,

R'BFSIRM1RayBBAGYS é&cl@btﬁ@k%&yﬁéf& a%&cfd&ﬁy‘&l‘éld’@:‘z’ pB@?@yc@ic
doubl e bond; and R15 and or R17 and R18 nmay form
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a d%%lel ﬁ&n? N&‘ﬁﬁeﬁm afﬂdaﬁ'ﬂ cbreﬁurhﬂ&] ﬂm:lﬁéf fgrﬂlral?glkylldene

I nt eger
group,

[Chemical 2]

2,
<

R18

Rlﬁ
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<3
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q\

R0 AN

R9

IO

e e e o [T

wherein p and g each indicate 0 or an integer of 1 or more;
m and n each indicate 0, 1 or 2; R! to R'? each independently
represent a hydrogen atom, a halogen atom, an aliphatic
hydrocarbon group, anl alicyclic hydrocarbon group, an aromatic
hydrocarbon group, or an alkoxy group; the carbon atom to which
R’ (or R') bonds, and the carbon atom to which R*? or R* bonds

may bond to each other directly or via an alkylene group having
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mand n each indicate O, 1 or 2; Rl to R19 each

i ndependently represent a hydrogen atom a hal ogen

atom an aliphatic hydrocarbon group, an alicyclic

hydr ocar bon group, an aromatic hydrocarbon group, or

an al koxy group; the carbon atomto which RO (or R10)

bonds, and the carbon atomto which R13 or Rl' bonds

may bond to each other directly or via an al kyl ene
FromoupPtHayi cuirbdid dtomB ;1 dr Jhed Roa Atong; Wdanler'?) or

= m= 0, R15 and R12, or R15 and R19 may bond to each
lemqun%{r@éﬂ@tﬂ‘@mﬂér 86 £ Bﬂan?ﬂdé‘ycﬁé’HPbbﬁ.?pyclic

ring. 3. The nethod for producing a resin conposifion

ardmatSkakigd.in claim2, wherein the cyclic olefin

pol ymer (A) is a random copol ynmer of ethylene and a

cycl §¢ opgii RePhohOFHY rdﬂdc#ﬂgﬁéIie%f%iégﬁpﬁgigﬁgn as

for producing a resin conposit as
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(xGOEOPRA]on 95 "ol armed 10 any o ol aime 1 1o 4

he flexible polymer (B) is a flexible
| east two

copol yne b epared by pol yneri zi ng at
rmno*rErs{l%‘tsel %‘e?éagf £6m #5 Do 7 KR Yy GPMBPRIFHQD as
dji enes. and aromati ¢ vinyl - hydraocarbons, and having a
Cl@Jr'a%i 13 [ap¥siof S‘llral’-@ﬁpérﬁ?# e YHieqrd MRy (@5, mgasyped at
nmet hod for producing a resin conposition as
230°C and under a load of 2.16 kg according to ASTM D1238) of

- the cyclic olefin polymer (A) is from 0.1 to 500 g/10 min.

5. The method for producing a resin composition as

claimed in any of claims 1 to 4, wherein the flexible polymer

. (B) is a flexible copolymer (b) prepared by pdlymerizing at

least two monomers selected from a group consisting of olefins,

dienes and aromatic vinyl-hydrocarbons, and having a glass

transition temperature of 0°C or lower.

6. The method for producing a resin composition as

claimed in claim 5, wherein the flexible copolymer (b) is at

least one copolymer selected from a group consisting of:

- an amorphous or low-crystalline flexible copolymer (bl)

prepared by polymerizing at least two monomers selected from

a group consisting of ethylene and an a-olefin having from 3
to 20 carbon atoms,

a flexible copolymer (b2) prepared by polymerizing
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claimed in claim5, wherein the flexible copolyner (b)
is at - |east one copolynmer selected froma group

consi sting of: an anorphous or |lowcrystalline

fl exi bl e copol yner (bl) prepared by pol ynerizing at

| east two nmononers selected from a group consisting
of ethylene and an a-olefin having from3 to 20
carbon atons, a flexible copolyner (b2) prepared by

etB?l‘L&H‘é“ &hng- of@ffﬁhﬂ}f@fﬁ% o3 12:{ e%b l:ﬂ% o rt%gisg and

20 carbon atons, and exi

a ggggh)éngg_eﬁgﬁ) prepared by pol yneri zi ng a
non- conj ugat ed di ene, and at |east two nonomners

To o8 Eiepiale BbBhyRer THaT pEpBatblrpyr ko Tinhy 1By =
no%?%ﬁﬁ@&é}:gﬁ%&@ p%&nﬁ”ﬁE 1 sf# gﬁvonxglégrggggtsqe%ected from

( an aronatic VI ny rocar _
o<ERR A Ere bin R S § A L ana
fl .
| o Ay EEHIR, op%&wére&e@psfa”‘”p o of AR gorgyymer
two nononers selected_froma

°rg1r%%§§d68ﬂ§ﬁ§?&ﬂa %?0% ARy ofnan ahPugtie Bieyls HYﬁaepﬁgbon

o 20 carbon atons. 8. The nethod for
anér?)dﬁ%? BoatedsdheRGmmosition as clained in any of
claims 1 to 7, wherein 100 parts by weight of the
cyclic oThe | ReBPgnEPT( RFo g1 & oresn pgepmgosjtion as

wei ght
claiméd in claim 6, wherein the flexible copolymer (b) is an

amorphous or low-crystalline flexible copolymer (bl) prepared
by polymerizing at least two monomers selected from a group
consistingof ethylene and an a-olefin having from 3 te 20 carbon
atoms.

8. The method for producing a resin composition as
claimed in any of claims 1 to 7, wherein 100 parts by weight
of the cyclic olefin polymer {A), from 1 to 150 parts by weight
of the flexible polymer (B) and from 0.001 to 1 part by weight
of the radical initiato: {C) are melt-kneaded.

9. The method for producing a resin composition as
- claimed in claim 8, wherein the ratio of the amount of the cyclic
olefin polymer (A) addedpreviously to that added later (previous
addition/later addition) is-from 1/99 to 70/30,.

10. The method for producing a resin composition as

claimed in any of claims 1 to 9, wherein a part of the cyclic
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of the flexible polynmer (B) and from0.001 to 1 part
by weight of the radical initiator (C) are

nel t - kneaded. 9. The nmethod for producing a resin
conposition as clainmed in claim8, wherein the ratio
of the amount of the cyclic olefin polymer (A) added
previously to that added | ater (previous
addition/later addition) is,from1/99 to 70/30. 10.

oléfenpRiliarerl OA) RisOsktey <l ¥ REL B -RAERASH Wi Bi%e Flexible
claimed in any of clainms 1 to 9, wherein a part of the

potymerC(BH/ & tne PR A tidtfFeyt PUS added thereto
nmel t-kneaded with the flexible polyner (B), then the :

an8 3l 108lkndidd B! fhd SabdedRd49S e HeldindRY cyclic olefin

nel t - kneaded, and subsequently the remal ning cyclic

. . o
po @Ry f‘A)pﬁngH&eéAﬁhéﬁ%t ogﬂ?gpéiﬂ &dea

nel t - kneaded. 11. The producing a resin

-conpppi tigl ﬁl?/?tl%@! £ ﬁPd&@girgédﬁl(%%gﬁnlcgﬁpégirzion as

wherern a po uncti onal™ conpo avi ng east
crbtfiedofheahsPOLIETAIAR ool 49 LBAR: 8B Byt Bonan
cotgbund 2 (BN PAVES e, TR ot  SAAGCB8 IDPGYRephFRDle
s {Sadl apelor diorioub L eo1nd Aaaded Bongmyth Ghe Fagical
in%¥%%ﬁ%¥ﬁggglPeg?Lyggapgé?fiéﬁ.alhecrgfzgg {grany of

clains 1 to 12, wherein the nelt-kneading tenperature

i s f¥em e methas for producing a resin composition as
claimed in claim 11, wherein from 0.001 to 1 part by weight
of the polyfunctional compound (D) is melt-kneaded relative
to 100 parts by weight of the cyclic olefin polymer (A).

13. The method for producing a resin composition as
claimed in any of claims 1 to 12, wherein the melt-kneading
temperature is from 150 to 350°C.

14. The method for producing a fesin composition as
claimed in any of claims 1 to 13, wherein the ingredients are
: melt-kneaded in an extruder having a vent.

15. The method for producing a resin composition as
claimed in any of claims 1 to 14, wherein the kneading time
- after the addition of the radical initiator (C) is from 30 to
1800 seconds.

16. The method for producing a resin composition as

claimed in any of claims 1 to 15, wherein MFR (as measured at
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14. The nmethod for producing a resin conposition as
clained in any of clains 1 to 13, wherein the
ingredients are nelt-kneaded in an extruder having a
vent. 15. The method for producing a resin conposition
as clainmed in any of clains 1 to 14, wherein the
kneading tinme after the addition of the radica
initiator (C is from30 to 1800 seconds. 16. The

230B¢ hatl fudfaddr @duehAdof 7 o5 koL ARl hgNtaSast 1B ) of
in any of clains 1 to 15, whérein MR (as neasured at

the8régik ebmpuBdeion | adefdm 2% 161 kb aLe@ gl 1 hih ASTM
D1238) of the resin conposition is from0.01 to 100

0/ 101/ n. a 1 fnethdet f in f5aed i
by injectioﬁ%nnldiEggith?gggﬁﬂgon%o§?$lon pf%gﬁég' by

in?ge%ehggo&einb%@ EREYAL LI £06h RhodBkedl afl@t dEnd to

the production method of any of claims 1 to 16.
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