1 CYCLOOLEFI N COPOLYMER TECHNI CAL FI ELD The present
invention relates to a new cycl ool efi n-based
copol ymer having a characteristic mcrostructure. The
cycl ool ef i n-based copol ynmer of the present invention
can be wused for production of a nol ded body having
few defects of tRe&CLiBded oddFSudhFas gel particles
(fish eyes). In particular, the present invention
relates to a nolded body that is excellent in heat
resi stance, |ow specific-gravity property, |ow
phot oel asticity, andHGRH M elBIgih- di spersion
property, by utilizing the new cycl ool efi n-based
dopo lprreererttavimngeret L acharedctters sta a msor astaluctlyrfen-based
BACKGROUND ART The cycl ool efi n-based copol yner has
copolexeal [henti not lardcrerdtstn ics isuchi @ i givturanspahency
(for optical applications), |ow photoelasticity
cyclddligfdf-bagent edp Inater reeadidey madtsertt hynhwexitdiomalcan be
stress), good dielectric property (for a condenser
used didl eddduediedy)of [owaolaie] tahsomanee; fiwhiefects of the
softening tenperature (particularly, when the content
molde®df bdeiclereldan s [rnae)ci(dor (i gh-dweyer atyr garticular,
applications), and high vapor barrier property (for
the dr@dpackagiaid ifn Mdli:aled) +d m gengiRlbodNenat is
cycl ool ef i n-based copol ymer is often synthesized

excelURGR! ithe Lfesence of Bt haly Qﬁ%&ﬂ@—@ﬂé&!i&ﬁ?ﬁoperty,
production nethods thereof are described in, for

low phtRIR18sRRLeRt DRCUMRRE walye R —d%%‘é}@@}tonz Arey,
o SO .forths.lzl W't h respecgqtéathéﬁgglde body iﬁ)mhighy
by ueﬁTiiiﬂg %%EeEb% cyclooiefin—based copolymer having a

characteristic microstructure.

BACKGROUND ART

The cycloolefin-based copolymer has excellent
characteristics such as high transparency (for optical
applications), low photoelasticity (birefringence is not
readily caused by external stress), good dielectric property
(for a condenser dielectric body), low water-absorbance, high
softening temperature (particularly, when the content of
cycloolefin is large) (for high—temperaturé applications}, and
high vapor barrier property {(for the packaging film field). 1In
general, the cycloolefin-based copolymer is often synthesized
under the presence of methallocene catalysis and production
methods thereof are described in, for example, Patent Document

1, Patent Dccument 2, and so forth.



based copolynmer is used such as a film a cast film
of ethyl ene-norbornene copol yner is described in
Pat ent Docunent 3 and Patest Docunment 4. And, a film
made of cycl ool efi n-based copol yner such as
nor bor nene copol ymer is described in Patent Docunent
SWittimdrespstieeto ofha sehied yistdy | imevwicych odhefeyncloolefin-
copol yrmer is described in Patent Docunment 6. And, a
baseditopolymeycl oohetd nscopohyner £1 dmdi s ctosedti m Rat ent
Docunent 7. And, a filmhaving high rigidity based
ethybén@-gychooheid ncCopDyyeeris i Gesisiboseth i paiRatemocument
Docunent 8. However, cycl ool efin-based copol yners
3 andavecdéhe bengency 4 hatardsf ectS. mahs@icdd eddlicth e fin-based
eyes, due to gel particlesl, easily occur in nolding.
copoﬂ?ﬁbrC@@@ﬁy@@rn$ﬁﬁbﬁﬂéhé”é$béi@méfaistié%éﬁﬁﬁ@&sln Patent

inhibit the performance of the nol ded body, and
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1'EU Pat ent Publication No. 0503422 Patent Docunent
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“DE Patent Publication No. 224538 Patent DAocunent
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copclymer has the problems that the defects inhibit the

performance of the molded body, and utilization thereof is

restricted.
Patent Document 1:EU Patent Publication No. 0503422
Patent Document Z:EU Patent Publication No. 0946618
Patent Document 3:DE Patent Publicatiocn No. 2724538
Patent Document 4:DE Patent Publication No. 241971
Patent Document 5:EU Patent Publication No. 0384694
Patent Document 6é:EU Patent Publication No. 0610814
Patent Document 7:EU Patent Publicaticn No. 0610815

Patent Document 8:EU Patent Publication No. 0610816

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

Under the above-described present situaticn, an cbject of



having few defects of the nol ded body such as ge

particles (fish eyes). Means for Sol ving the

Probl ens The present inventgon is a cycl ool efin-based

copol ynmer including: 20-80 nol e% of repeating units

derived fromat |east one cycl ool efi n-based nononer
the gelesenéd ivemttibe drsotp peanvdidst iaNgedf & dTRRARELN-based

represented by a general formula (1), a nononer
copollgpees ehbed chy blee ugederfalr foofla idnl of & MIARRr body

represented by the general forrmula (I11), a nonomer
havihgprfesedbgd clhy bife tgenarakdeiopadya slcy) asand1a particles

nononer represented by the general formula (V); and
(fisBO=ez@snml e% of repeating units derived from an

a-ol efi n- based nononer, the repeating units derived

Meankr @@t Re16yehoehef bRopasad mononer  having a ratio of
their presence as a diner form (Rd) of 50 nole% or

| idie r 1 r r
(gfe).s %@55&% f\ierg)feolgé r%r?eié (@)@%D@@l?é %$£%&?ﬁ<§;§’6%@

inclhdbhg:! BotBe henedl af %%ﬁeg%an B3unand B%ﬁgggg from at

i ndependently of the others répresents rogen,

leas%'Bﬁ@rCQElQBQQQQﬁdbgggﬁlPoﬁ%ﬁ%& E@i 83 %?rmp@he group

nmber ~of , an aryl group having a

consTHEPRE QF § théﬁerageﬁkg¥Eﬁ%gda£¥lag %H@rgﬁvkggmgla (1),

a monomer represented by the general formula {(II), a monomer
represented by the general formula (III), a monomer
represented by the general formula (IV), and a monomer
represented by the general formula (V); and 80-20 mole$% of
repeating units derived from an oa-clefin-based monomer, the
repeating units derived from the cycloolefin-based moncmer
having a ratio of their presence as a dimer form (Rd) of 50

mole% or less and a ratio of their presence as a trimer form



carbon nunber of 7 to 20, or a cyclic or non-cyclic
al kenyl group having a carbon nunber of 2 to 20.
Moreover, a carbon atom nmay be coval ently bonded to
Rl, R2, R3, and R4 by a 5 saturated, unsaturated, or

aromatic ring. Furthernore, RI,

R2, R3, and R4 may

(Rt)befr éphated by aopel.ar group of hal ogen at om
hydr oxyl group, ester group, al koxy group, carbdxy
group, cyano group, am do group, i mdo group, or
§¥ gretip. Viewed fromthe viewl|point of continuity
Te A epeating units derived frlomthe

cyclooﬁefln based nononer, the

r epeat

of the ch-o6t ef i n- based nononer
¢h _thejrepeatitdg units derived |from cycl ool ef i n-
bas&d nonsger are nmminly nononers j(a case in which
®hg units derived from|the a-ol efin-based

mdl ecul ar structure
ilncludes: a case in

nmononmer are bonded to both sides Jof one repeating

w¥ed from cycl ool efin-baged nononer); a case
W.gh the repeating units derifjved from
cyclooiefln based nononmer are dingrs (a case in

whi ch-fhe-+epeati ng units derivedjfromthe a-olefin-

/ar é Ibbhded to both di des of two

contTnuousty~ bonded repeating unifts derived from
cycl ool ef4 n-based nononer); and g case in which the
refeatiang units derived from cycliool efin-based

are trimers (a case in whijch the repeating

uni ts.deri ved. fromthe a-ol efi n-bdsed nononer are
bonde / ;'5@§§§ 19f three contli nuously bonded
repgatTngl..u ts derived from cycljool ef i n-based
nmononer) . In addition, a case if which the
reﬁgatl_ﬁﬂunlts derlved from cycl qol efi n- based
nonorrey” are tetramers or nore (a

dase in which the
d4- ol ef i n-based

In the formula, RY, R?%, R®, and R® ecach independently of

the others represents hydrogen, a linear or branched alkyl

group having a carbon number of 1 to 8, an aryl group having a

carbon number of 6 to 18, an alkylene aryl group having a

carbon number of 7 to 20, or a cyclic or non-cyclic alkenyl

group having a carbon number of 2 to 20. Moreover, a carbon

atom may be covalently bonded to RY,

R?, ®R?, and R*by a



bonded to both sides of four or nore continuously

bonded repeating units derived from

cycl ool ef i n-based nonomer) gannot be detected by

13C-NVR to be described later, and therefore, 6 can

be ignored in the present specification. In FIG 1, a
satusahennt beseitewater, expl airpinagicont houi tjuofhéheore, R, R?,

repeating units derived fromthe cycl ool efi n-based
R?, andoREmagnbeberpenekrd by theotyel gebebi pfbasedgen atom,

copolynmer is shown. The present inventors have
hydriogtengirvaeby skudiredrbapf,i adkokRatrbipt hearboxy group,

cycl ool ef i n-based copol yner, when the ratio of the
cyanpl g2606¢ 6hidbmgisupnd it iBRESOLS, | Brasspeti fireup.

range, a .characteristic mcroscopic structure is

foramel andh S PFi Sk g It def eedsc due dP delthe repeating

particles, which are so- called fish eyes, do not
unitkeadirk yeacedbmaptcacekear1aek dedahodymcRavktng hihgh

qual ity can be obtained. The present inventors have

moleEHiEEeEtEﬁ&§ﬁ§évgkytﬁ%“é?@@o&@efﬁhngaggatmBHomer includes:

repeating units derived from cycl ool efi n-based

a ca%%hQHeﬁh§5BSEhQ9régthQE [iniWEeRe2y v 59F§@d¥§ci80éefin—

ich Dbridgehead positions of the cycloo I n-base

baseBPHBABLS QQQtﬁgﬁﬁﬁ§a@§R§@8EgggﬁeﬁﬁggﬁﬁgLQE%gHPQﬁéte

irections and a

repeg%%%gsgg?QFpgékgbgasfggﬁet%Q?giﬁﬂggigLﬁggg&oﬂoﬁéﬁanare

heé occurrence o es s reduce

sonSLBSLELL 1 DOSEC FRLYVBL 5, DY 5, PO bt
renge of fish ezes is %reafer

c cloggu% = e I C a i whlg t ﬁ r i
YelRGEroolteP TRt BalRAEGPOr yreF2REvi Rg" 4“Ri GHEr “PREALIBP
.tth racegig bodi es IE ELG . 2, g schematic vieM/for(
unt Engﬁ%ﬁ? g-THE S¥YPUEPUPLL oPPRE HBRGTB6AF Gndimers (2
racenj ody in the repeatin nits derived from
casecselg%gggiﬁge repeating unitg Hergveg from the ca—~olefin-
based monomer are bonded to both sides of two continuously
bonded repeating units derived from cycloolefin-based
monomer) ; and a case in which the repeating units derived from
cycloolefin-based monomer are trimers {(a case in which the
repeating units derived from the a-olefin-based monomer are
bonded to both sides of three continucusly bonded repeating
units derived from cycloolefin-based monomer). In addition, a
case in which the repeating units derived from cycloolefin-
based monomer are tetramers or more (2 case in which the
repeating units derived from the oa-olefin-based monomer are
bonded to both sides of four or more continuously bonded
repeating units derived from cycloolefin-based monomer) cannct

be detected by **C-NMR to be described later, and therefore,



based nononer existing as dinmer is shown. The
cycl ool efi n-based copol yner of the present invention
has repeating units derivedsfromthe
cycl ool efi n-based nononmer 7 and repeating units
derived fromthe a-ol efin-based nononer. The
can bycligobetinibaskd porepet ispeatiflieastoane Bel ETEedl, a
from the group consisting of a nonomer represented
schebytthevgerefalk ekpimihangl konaimneyenfr epeeseptadibhy
the general fornmula (I1), a nononer represented by
unitkhéecgenedalf rbar Ankaciklilbple&inFbaereEr mbapmnesenthedbbynene)
the general fornmula (1V), and a nononmer represented
in thy thelgemerah-baksul acE¥W)ymeAMBRgshBRM, the nononer
represented by"the general formula (1), the nonomer

reps gseat hhdde geneiale fofradai «(d M s ddeo find

nononmer represented by the general formula (V) are

thatPigf enhablec1oSpeet hicakby, cBRERORBGNEwhen the ratio of the
al kyl - substi tut ed norbornene, vinyl norbornene,

pres@HEQOB@aghﬁEESOénHeEE§ﬁ¥QE°g9d§ﬁeHeNgégle&eEgﬁagle
nor bornene i s nore pref er ab reover

chargeegbggtﬁebﬂgbgsgkogictQ@IBE%a§et 1kn¥ephLan, ay | east

one of 4 and/ or RI2 of the a-oléfin-based
b t

Surpgggggﬁcyrbe%fﬁg?éngg i %%ﬁPategéﬁsﬁZLQEE? (g5 b8-
callgﬁS@ﬁgﬁag§g59rsgpné§ gggaaagechLHfEH QEaHSES%d body

chain can e can

. fixat I di ficat ,
S UL T T R

rfaorned. .The forna n of a a|n br

ARt B mCP B 4T e B 1B o oo veied to
findagﬁ?%p%gg?%Pgérb%g.ﬁﬂfsgnﬁsrﬁﬁéﬁi?395§ﬁgeiﬂa?§?aﬂgg¥aed
moncmer existing as a dimer, when a “meso body” in which
bridgehead positions of the cyclooiefin—based monomers
contiguous to each other face the 6pposite directions and a
“racemic body” in which the bridgehead positions face the same
direction are compared, the occurrence of fish eyes is reduced
in cycloolefin-based copolymers having a higher ratioc of the
meso bodies, even for the same dimers, and the occurrence of
fish eyes is greater in the cycloolefin-based copolymer having
a higher ratio of the racemic bodies. In FIG. 2, a schematic
view for explaining the structures of the mesc-body and
racemic body in the repeating units derived from cyclooclefin-
based monomer existing as dimer is shown.

The cycloolefin-based copolymer of the preseni invention

has repeating units derived from the cycleoclefin-based monomer



sufficiently long reaction tine for achieving high
substitution). In the cycl ool efin-based copol yner of
the present 8 invention, the lower limt of the
content of the above- described repeating units
derived from cycl ool efi n-based nononer is 20 nol e%
and aegetzhe ngpper tlsi Metr itvker debm $h80 orblle¥d n-bhstAemonomer .
content is less than 20 nole% the thermal resistance
The ARy 1be lkewnandsthemphaakircali kitt Y comy beeoBRlected from
inferior. If the content is nore than 80 nole% the
the GeBREr abuke steayl bedal abnopeecessirtg ey dbegomchigherai
and the workability nmay beconme 1nferior and the

formabtai(ned ephdednbedycbry:skateal okl zad. Eheral formula
preferable lower Iimt is 40 nol e% g

(II)prﬁfﬁbﬁgh%ruQﬁﬁEesEh&bﬂ bg @@e”@@%%kth%ormula (III), a
above-descri bed a-ol efi n-based nonomer is not

monoﬂ@&tk%ﬁ&@%bﬁtbﬂ”b&th@SgEﬁ@gagsbemh§aCQ@@@leaﬁﬁ a monomer
bei ng " copol ymeri zed wi-th the cycl ool efi n- based

reprE8BALXARL,, F@%epéﬁergqrf%§ﬁﬂﬁle vthe ﬁ? ﬁem, the

represented he follow ng formul a

monoﬂ%§f§EgQE§ scru%gd ELEEFE¥'gg§OéﬁuﬁBr?19reEEEaRBEomer

The ab noONONe
oo ATESETH, B biBed sOPHLRe' P Sl Mt o

reprgsgﬁ%reﬁﬁgl%h ggg Er%Erﬁu1F AgR'greRé%ef%ng

eac sent ogen r “or branc e alk I
soecGFRUEITEY TB-BCRIPREY OATIESuRs 1o By i
norborngggtSnb@b@@hggiggé 5& te@?écycﬁo§%éeceﬁg are
preferable, and norbornene is more preferable. Moreover, in
another embodiment of the present invention, at least one of
R! to R* and/or R°-R'? of the a-olefin-based monomer represented
by the chemical formula (VI} to be described later is
unsaturated.

When such an unsaturated group is contained, further, a
branched chain can be formed or a cross-linkage can be formed,
and thereby, size fixation, chemical modification, and so
forth of a thermoformed part can be performed. The formation
of a long—chain branched chain (by introducing a side chain
into & second double bond of a diene monomer) can be performed
by appropriate selecticn of polymerizaticon conditions (a
sufficientiy long reacticn time for achieving high

substitution).

In the cycloolefin-based copolymer of the present



represents hydrogen or an al kyl group having a carbon
nunmber of 1 to 6 such as ethyl group and propyl
group is preferable. 9 1In ¢he cycloolefin-based
copol ynmer of the present invention, the lower limt
of the content of the above- described repeating
inveunibs, dehevédwbrohiaial effi nhhasedtennomeEr thies aBlve-
nol e% and the upper |imt thereof is 80 nole% If the

descedbkéntebsaktesy thans2Qdecrbled firhe terpenabWie -based
required for processing may becone high and the

monowetkabi bt yomay becorBe upperi ormandthbecolt aisng8d moles.
nol ded body may becone colorized. |If the content is

If therechfant89snoke% thhe bhemdaksleshst aReemalByeckestance
| ow and the practicability may becone inferior. The

may BEefshabhg kawebrhihitabs 140y e Bt REferior. If the
preferable upper limt is 687 e% The

conteuel 09l gbi-8- baagadseonshyaer 1Qk {BepRrasaRE k@&gﬂEbenfor
may contain repeating uni ts derived from anot Rer

proc€§EQH§rmﬁ9aﬁec8ﬁ@ Hggﬁoﬁﬂhygﬁé'%%gkﬁbﬁﬁ %_ mggsggcome

cycl ool efi n-based nononmer and the a-o

lnfe@BQr@ﬁda‘?gghoBtcggﬁe DRBTBES gB?ﬁﬁEX par b‘iBE?E%\nﬁ The

[ITmted i nclu i enes an oIe I'ns

peorh oS LDSYBRSTRES §EDLECRILEY, lobe LOLL IR0, upoe:

11m1£hfsf85nHL? .mrepresents an integer of 2 to 10. 1In
he cycl ool &f i n- based copolyner of the present

I Veent Iogrgs c} he u%Jedr orﬁlefln k%ahsee&g%]%}ggﬁﬁfglr% Prhot

apove- cri repeatl ng uni

parcPEFE s IDNOTRE b éeéﬁrigng?aﬁi%ﬁrﬂ%cégﬁtaﬁﬁt b2 Rifa

si st ance ec in_th
Copoigmergzeg %H ﬂe Cycloofefln based copolymer. However,

for example, the monomers represented by the following formula
(VI) is preferable. BAmong them, ethylene is more preferable.
The above-described u—élefin—based monomer represented by the
following formula (VI) may be used singly or in combinations

of two kinds or more.
Eﬁ }3’1
}pm -
gi¢ §+

In the formula, R’, R'®, R'Y, and RY each represents
hydrogen, a linear or branched alkyl group having a carbon
number of 1 to 8, or an aryl group having a carbon number of 6
to 18. Among them, monomers in which Rg, Rm, Ru, and RY each
represents hydrogen or an alkyl group having a carbon number

of 1 to 6 such as ethyl group and propyl group is'preferable.



cycl ool ef i n-based- copol yner may not be obtained. A
nore 10 preferable upper Iimt is 5 nole% and an
even nore preferable wupperglimt is 3 nole% In the
cycl ool ef i n-based copol ynmer of the present
i nvention, the repeating units derived fromthe
cicl ot ety obbhseln foneeer chawkyreer atf otlod phesent
presence as a diner (Rd) of 50 nole%or |less and a
invenatioa, of:hehéowepr éderidte ods taet ciomeent( BiE) thk Sbawke%
or nore. Qutside of this range, fish eyes may easily
descedbuer raptheiobt anied welrdeddbddym btolsrphebacabl eonomer
that Rd is 40 nole%or less and Rt is 8 nole% or
is 200melekt ah8 tHer eppeef arnable thlatoRd iisS 808md0ea0l €6 the
and Rt is 8-26 nole% It is preferable that in the
conteyel g8l ekkB- basad 2copelveer thef tkheepteseBt required for
i nvention, the repeating units derived fromthe

proc@%@hﬁ@'ﬁﬁynbéééﬁ@ ﬂa@@wahdp&a%eﬁbrﬁgbalthEﬁapaM@c@me
ratio of racemc form (Rr) of 8 nole%or |ess. Rr

infek3oWOEAI! BB 8ptEBheX mbhecactuHeRas BEcBhéhc%X%§1b@d
t he obtai ned nol ded body increaSes. The ratio of the

If theP8ahtBgruUnLt so0er iyad %bogb&@% %M@'@9g9&5@ basediance

nononer present as a diner

may B¥Ch89|§£8nt933§gaggﬁg = HHEE « fmgg 8@58&8” E@¥§B 'OnThe

ratio of the repeating unit erived rom

I n ese a
oeecERSH981 P, BRRSY EOCILEr ittt LELTRELID) yover
11mlge£EV§? Egggxthe cycloolefln- based nononer that are

as di r (R, the ratio of the racemc
di e n r un| der i from
?&E 10 %? 16 nnﬁyqz #%& aréyggésé)e%ﬁﬁ%ﬁ%??ﬁﬁtlon
may &o %%1%fngp% Eﬁg tﬂng ggrggggl?%gmfggo ggr'%&%%&%k that

can be copolymerized with the cycloolefin-based monomer and
the a-olefin-based monomer. Such other monomers are not
particularly limited and include dienes and cyclic olefins.
Among them, the.monomers represented by the following formula
(VII) are preferable.

HESLH v

{CHp)y,

In the formula, m represents an integer of 2 to 10.

In the cycloolefin-based copolymer of the present
invention, the upper limit of the content of the above-
described repeating units derived from the other monomer is 10
mole%. If the content is more than 10 mole%, desired
performance such as thermal resistance expected in the

cycloclefin-based copclymer may not be obtained. A more



NMR spectrum The primary structure of the polymer
identified 11 by each of the spectra is described in
Macr onol ecul es, 2000, Vol 3333. Page 8931, Macronol .
Chem Phys., 2001, Vol. 202, Page 3490, and so
forth. The nethod for obtaining the above-descri bed
prefpanbiet epperwiliinibeispécimbileal | yndxphaemed mbrh psefgrable
as an exanple the cycl ool efin-based copolynmer in the
uppecadémt bat st Bemeyekool efi n- based nononer is
nor bornene and the a-ol efin-based nononer is
etrhyiltene:ydhe lidft iagiiad sawhl g of yridhe @peactd wrohser ved
when the chem cal shift value in the spectrum chart
inveabtahpednbyrdgeatNVR oBasur aaentietsf44m4bnh8 pPPALLSlefin-
set to be Is, and the integral value of the spectrum

base@bﬁ@hwﬁgrmhgﬂetQergbeﬂ1@@Ithémkfpr&@éﬂael§s45 8ifi8r (Rd)
ppmis set to be Id, and the integral value of the

of 58Dﬁ@lé%"b9b§§§¥egnﬁh§nrhhﬁocB%"tﬁ@hrsﬁkééeﬂééU§s hStrimer
49-50, 52-53 ppmis set to be It, and the integra

(Rt)VakFUS ﬁ&le%hgrsﬁg%r Ur@@@ﬁflé’@fvﬂ%t%@er@% fFyes may

shift value is 45 .5 ppmis set to be Im and
ea81ﬁgeob85995ﬁltM@lHﬁtginéﬁemo§8@8tBHH&ObeHVfgjﬂ!ﬁ%b
emcal shift value 1s . ppm is set to be Ir,

thataﬁg EEe4b”ﬁ§9éa' ¥ahH$u05n8h§tSE§C§rMHleQbéﬁngge“heﬁt is

en ca t value 1s 25-34 mis set

more grgﬁggaﬂmg §H§£Ogdmgg hgtggr Ll¥a| Shl%tige -26 mole%.

trum observe eén the c en1ca val ues are

%G 25344 egém%ra%lﬁ%t%%g spetc:3 i malszoiel aIl CchipOlymer ,

fi d
of t%%epr%y%véo%%¥8%953§é8£ﬁ§n%ﬁega iﬁﬁoFﬁgfﬁeﬁgraﬁa CRgom the
n- based nononer i s e%hglene FIG.4 shoms n

cyclgﬁﬁgfb%db@F% MeNPREL presen dimer have ratio of

racemic form (Rr) of 8 mole% or less. If Rr is more than 8
mole%, the occurrence of fish eyes in the obtained molded body
increases.

The ratic of the repeating units derived from the
cycloolefin-based monomer présent as a dimer (Rd) in the
cycloolefin~bésed copolymer of the present invention, the
ratio of_the repeating units derived from the cycloolefin-
based monomer present as a trimer (Rt), the ratio of the meso
bodies in the repeating units derived from the cycloolefin-
based monomer that are present as a dimer (Rm), the ratio of
the racemic bodies in the repeating units derived from the
cyclioclefin-based monomer that are present as a dimer (Rr),
and so forth can be obtained from an integral value of a *C-

NMR spectrum. The primary structure of the polymer identified



border part of Id and Is. Fromthe docunents, the It
12 represents the integral value provided by one
central norbornene nononerjjout of the spectra of
three bonded units of cycl ool efi n-based nononer in
the cycl ool efi n-based copol yner, and the Id

by ecrepr esents thecitmbedsaldevalridcpr dwi dedrbyoflkeules, 2000,
spectra of two bonded units of cycl ool efi n-based

vol.nm3donProand o3y tMaarpeanhor nére . MPhgrer,s 200 1hot/b1end$2,
out of three bonded wunits of cycl ool efin-based

Pagenodomer anandot erlts .represents the integral val ue
provi ded by the spectrum of one unit of

cyled ot e dd- Has esh r@noied . L HHi Shdse-shoydr ived |G raveters
Here, the peak of the spectrumof Sin FIG 1

willappeapsclifiiaaneg eap0hihed wahd thengpast tumepaakief the
D appears in the region of Id, and the spectrum peak

cycleblirappeaksd Bobbeyhed on Qhelhaséh%ha@tEhbb@ybqeélefln—
t hereof target at form ng the polynmer main chains

base@Uhofbmear Bang-ehot-RenRoLhAr neRe IBARFRLSHaEEAMhonomer is
above, the ratio of the repeating units derived from

ethyﬁ@%ecyofﬁ@|fﬁ&@gr§§5$91@@n859£h8r§§§8Er§ﬁ ébé%f%%d when

can be obtained by t | owm ng formul a.

the Ehgmlcglxshﬁkt/vghhe 1hdt§g %%e%@&%ﬁv%ﬁarkhngQEhngBy

he repeating units deriv

NMR @é%EEgEﬁEBE QQSngy tﬁ”BF F%S%%E £ Bet&%UE%n&Rghe

obt ai ne ow ng fornul

inte#%él(b lﬁ I?F;EQELFB%gggﬂﬁwabsgéggﬁa%%ne gﬁ emlcal
Shleregft'ngsuastg X rgvgfngggggg@ﬁegg GhooLehi prhasedes .y

oner presen _
valu%géfgtﬁebggég g&eoggg%@éd W en %he C ehggaﬁaggg%% value

is 49-50, 52-53 ppm is set to be It, and the integral value of
the spectrum observed when the chemical shift value is 45.8-
47.5 ppm is set to be Im, and the integral vaiue of the
spectrum observed when the chemical shift value is 47.5-48 ppm
is set to be Ir, and the integral value of the spectrum
observed when the chemical shift value is 25-34 ppm is set to
be Ie, and the sum of the integral values of the spectrum
observed when the chemical shift values are 34-42,44-48,49-
50,and 52-53 ppm is set to be In.

FIG. 3 shows a **C-NMR spectrum associated with It, Id,
and Is of the cycloolefin-based copolymer when the
cycloolefin-based monomer is norbornene and the a-olefin-based
monomér is ethylene. FIG. 4 shows an enlarged view of the

border part of Id and Is. From the decuments, the It



(Rr) and the ratio of the neso bodies can al so be
obtai ned by 13 wusing the integral values of these
spectra. FIG 5 is a 13C NWYR spectrum associ at ed
with Imand Ir of the cyclool efin- based copol ynmer
when the cycl ool efi n-based nononer is norbornene and
reprehenasokeki nnbaged lnwrdmer pirsvetlhyl bgeonTheentatilo of
the racenic bodies in the repeating unifts derived
norbbrommthaooypckoobefi nfbakedspenomer ofr ebert bsndedi nBits of
(Rr) can be obtained by the following fornmula. R =
cyclbbleflin-bhaksy ipnaddirt ianghtheyrabbaeafintbasgEsocpol ymer,
bodies in the repeating units derived fromthe
and eyel nal ekbhrebased mBBOHBREegpE@SeAlluaspacdiaed bRM:he
can be obtained by the followwng formula. Rm= In
spectTh &fl 8ol Boaddit LaRtLs! bf+chBlschdriNbrae¥ar mohBmtheand
same docunment, it is described that the content of
by tWepgatbhendAk! fiodemkyedokr pprAoERaENENe b theee bonded
cycl ool ef i n-based copol yner (Rn) and the content of
unitbepeati,plocyBirt s -gdaskvetohbaaret Byhenge(Rg) repR=8L80s the
be obtained fromthe integral values of the spectra

1nte89§§rV§quypEB$lé§§ Hthhaegﬁgeggﬁﬂt ofl BnthhiSit of
cal cul ation, the nunbéer of nononmers is relatively

cyclS@hgyhﬁtggsgaoﬂthﬁeBunb?ﬁl§f1§a§EEWhaiﬁ”@I@n.ﬁheHere, the

spectrum FI G is a 13C NWR spectrun1aSSOC|ated

peak&%%hthﬁegggctkﬂ %ftEeBEV%EQQ'Efb PQQ%Ed i OROLY qf Is,

en t ycloo i n- based npno I'S nor bor ne e an

and EPS QB Ehﬂ g ? go HE@ %%s Ehh¥h§”§e b 8?”%8”tand

o1 repeati ng s deriv rom norpornene I n
the S¥EL QQ'SfpeaEaé%d COPRLYMEN; (R, CRAPEL of Tt. The
attributions thereof target at CH forming the polymer main
chains cut of carbons of the norbornene moncmers. From above,
the ratio of the repeating units derived from the cycloolefin-
based monomer present as a dimer (Rd) can be obtained by the
following formula.

Rd = {Id - 2 x It)/ (It + Id + Is)

Moreover, the ratio of the repeating units derived from
the cycloolefin-based monomer present as a trimer (Rt) can be
obtained by the foliowing formula.

Rt = 3 x It/ (Is + Id + re)

Moreover, in the same document, the attributions of *c-
NMR spectra when the repeating units derived from the
cycloolefin-based monomer present as a dimer are meso bodies
and racemic bodies are shown, the ratio of the racemic bodies

(Rr) and the ratio of the meso bodies can also be cobtained by



obtained by the following fornmula. 14 Nn = 1n/ 4 Ne
= (le- 3x Nn)/ 2 Rn=Nn/ (Ne + Nn) In addition,
actual 'y, when the 13C-NWVRigpectrumis neasured, it
is difficult to conpletely separate all of the
peaks, and the peaks overlap one another. Al so,
usingctbedingetoalt helmeasoferbptecappacatas afldc. 5 is a °C-
measur enent conditions of the 13C-NMR the
NMR peesithiuln by sbhdt tieke wiihhegmabndallues famtet bgclabiefin-
of the integral values are slightly displaced cannot
basehke cogxtndedwhEhetekorgclone et ef-enaklke mexanplre ief
the sanple control conditions and the neasurenent

norbo@fdhnti ang khet beolpresentskAvaphogR ri S sSBOWYlenet heThe
followi ng. Solvent: 1, 1, 2, 2,- tetrachl oroethane-

rati@2orCeReertitahiienbodi@ <% by wWakghtpMBasubeBAts derived
apparatus: JNM AL300 manufactured by JEOL Ltd.

from( EB880RgBY obneguaney et hudragenataeh+38@ Mgkiner (Rr) can
D aneter of sanple tube: 5 nmm Measurenent

be ob%HEﬁé@tH&ethé090§loW§ﬁ?UE%%EGEaUEthodi power gate
nmet hod Pulse width: 4.1 psec Delay tine: 1.394 sec -

Thpre for /i riifg data: 1.606 sec Cbservation
frequency w dth: 20408Hz Decoupling: conplete

CRERLE Ol UG ALLG 41T, 0000 e et enc el
repeating units derived from the cycloolefin-based monomer
present as a dimer (Rm) can be obtained by the following
formula.

Em = Im/ (Ir + Im)

In addition, Ir + Im = Id.

Moreover, in the same document, it is described that the
content of repeating units derived from norbornene in the
cycloolefin-based copolymer (Rn) and the content of repeating
units derived from ethylene (Re) caﬁ also be obtained from the
integral values of the spectra observed by the PC-NMR
measurement. In this calculation, the number of monomers is
relatively calculated from the number c¢f carbon atoms in the
spectrum. FIG. & 1s a 3c-NMR spectrum associated with Te and
In of the cyclocolefin-based copolymer when the cycloolefin-
based monomer is norbornene and the o-olefin-based monomer is
ethylene. The content of repeating units derived from
noerbornene in the cycleocolefin-bhased copolymer (Ran) can be

obtained by the following formula.



triplet of tetrachloroethane is set to 72.05 ppm 15
The preferable lower limt of the nunber average

mol ecul ar wei ght of the cyghool efin-based copol yner
is 5000, and the preferable upper limt thereof

500, 000. When the nunber average nol ecul ar weight is
lress= tlhah H000, it is possible that a nol ded body
having sufficient strength is not obtained. Wen the
muTher (mver agec md)ecut ar is nore than 500, 000, the
nol dability may becone inferior. The nore preferable
lrawes Nrm tnd s+ 36,000 and the nore preferable upper
limt is 200,000. Mreover, for the nol ecul ar wei ght
ofn tfeis el ocacﬁ{uﬂnas%&pag{éfﬂéum&l tp¥el vk Rate
(MVR) can be used as an index. The MVR can be

measBagur ed basgdren LSO 1433ompndtBegngepheavel H0® of the
(mL ni/ 10 m nut es) of resin discharged for 10 m nutes
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Concentration: 10 % by weight

Measurement apparatus: JNM-AL300 manufactured by JEOL
Ltd. (resonant frequency of hydrogen atom: 300 MHz)

Diameter of sample tube: 5 mm

Measurement temperature: 100 °C

Measurement method: power gate methoed

Pulse width: 4.1 upsec

Delay time: 1.3%94 sec

Time for importing data: 1.606 sec

Observatiocon frequency width: 20408Hz

Decoupling: complete decoupling

Integrating times: 10000

Reference of chemical shift: the central peak of the

triplet of tetrachloroethane is set toqj2.05 ppm.



250 C, the workability may be had or the obtained
nol ded body 16 nmay be colorized. The nore preferable
lower limt is 80 C, and ke nore preferable upper
limt is 200 C. The glass transition tenperature
(Tg) of the cycl ool efin-based copolynmer is affected
byh4 herdferadt g Tateo bimihe f egeatriunpamidsendige
which it is conposed. In particular, in the case of a
moleeyitkeolvefightbasedheopgkypeilefynthesededopblymby the5000,
- cycl ool efi n-based nononer represented by the
and aheverdeserbbedupbet-mitiaitl thando€t Bybene . whgtert hthe
ratio of the repeating units derived fromthe
numbeyCheekafnmbased1aenaeeghtsi251apkethant Beogl ass is
transition tenperature (Tg) becomes about 50 C, and

possWheR 6hatvhede1bbe Bgdheeareagabauti 208nE. sBkrahbak! ¥s not
in cases in which another cycl ool efi n-based nononer

obtahificdS€dind e hg| RSALLF a0gd £4 90 ASTMEFALMIEs (e than
becones higher as the ratio beconmes |arger. The

500, @MG'OehéfhBlQQE?ﬁ1%9DRh¥”BEc9ﬁetEﬁf@E@é@nt TW@%H$£&n‘
can be produced by optim zing the polynerization

pref%§53h¥sﬁoﬁgg 1£H§tPQEyﬁErbé@t598 EHthgkgnErekérhﬁle upper
preferable that the catalyst used for produ0|ng
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e ter
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kg. thé pré%erable lower limit of the cycloolefln—based
copolymer is 0.1 mi/310 minutes, and the preferable upper limit
thereof is 500 mL/10 minutes. When less than 0.1 mL/10
minutes, it is possible that a molded body having sufficient
strength is not obtained. When more than 500 mL/10 minutes,
the molding property may be inferior.- The more preferable
lower limit is 0.5 mL/10 minutes, and the more preferable
upper limit is 200 mL/10 minutes.

The preferable lower limit of the glass transiticn
temperature of the cycloolefin-based copolymer is 50 °C and
the preferable upper limit thereof is 250 °C. When less than
50 °C, the thermal resistance may be low and the applicability
of the obtained molded body may be limited. When more than

250 °C, the workability may be bad or the obtained molded body



page 1253-1345. In particular, in chart 10, chart 11,
chart 17 12, and chart 14 of the sane docunent,
typi cal exanples of the raggemc C2 symretric
net al | ocene catal yst are exenplified. Anmong them a
conpl ex catal ytic system of racem c-
may ibeopodpyliizdene-ths deérahyfeoabdenydyezi Toht uhe 80 °C,
di chl oride and net hyal unoxane is preferable. Another
and cakahyst pysfemsban upbee bhemdisedsf anopraducTig dhess
cycl ool efi n-based copol yner of the present invention
trands tlieng tagpkhRetahar acyer oSt itke Ayelostepie-Bhedal b@olymer
can be obtai ned. However, at the present nonent, it
is afFFscheanphound bhahawhen rbsepr epykhderepbitihgdanyky of
(3-isopropyl -cycl opent adi enyl ) zirconiumdichloride
whicOrl i@ pReayhpethyl i denepdde i Baeay] ) ik cvgd opesd agr eyl )

zirconiumdichloride. s used as the catalyst, the

cyc16%akeahebhBeqbasgd: ¢ARe! ¥iRLnakitbhe Breseny kpxention
cannot be obtained. As thé nethod for producing the

cycl%%@%?@heﬁhgegaiggomégpgb¥g%%eﬁEeﬁhgypEﬁéeQEove -described
i nvention, such a conventionally khown nethod as

formgﬁﬁcr pegghne_%? P@nt E%Hl%ﬁ@tkgﬂlyoofogﬂ@6}§pe8@Eng

be used peci or exanple

unthVQEQQbQE'@rBﬁS€Hg Egg?@%ﬁe§QQ—BE§e8 ﬁbﬁgﬁgrbﬁgega mole%,
uc Into a
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controll by appropri at el ting th enpera%
dLas§of pPas i’ PRPRASFRAC: (O] PReRdar FoRPEThacalbe: ratio

t he ? olefln based nonomer is often a gas form it is
becomes ar

The cycloclefin-based copolymer of the present invention
can be produced by optimizing the polymerization catalyst and
the polymerization conditicons. It is preferable that the
catalyst used for producing the cycloolefin-based copolymer of
the present invention is a racemic C; symmetric mefallocene
catalyst. The racemic C, symmetric metallocene catalyst
includes racemic ethylidene-bis (indenyl) zirconium
dichloride, racemic-dimethylsilyl-bis (2-methyl-benzoindenyl)
zirconium dichloride, and racemic-isopropylidene-bis
(tetrahydroindenyl) zirconium dichloride. In addition, the
meanings of the term racemic C, symmetric metzllocene catalyst

is described in Journal of Chemical Reviews, 2000, vol. 100,

page 1253-1345. In particular, in chart 10, chart 11, chart



preferable that the pressure of the olefin is
mai ntai ned 18 constant so that the induction rate of
the ol efin nmononer in thejgopol yner is constant.
After the polynerization reaction is ended, the
catalyst is inactivated by a nethod of adding an
12, ahdohdkrtodit hé khkepsamaddrhameatal $3ricslr ewewpdes of the
fromthe reaction system The cycl ool efi n-based
racegopolyneymétthe peeskhrcemyemtiahysthasra snenmsthpid.
structure in which the ratio of the repeating units
dferarve o Hemom & heongylcd >0 ataetf 3 Yy thias ety syomo el r preesient
as a dinmer (Rd) and the ratio of the repeating units
isoppbpséhticas—-hitr et reRyYraiedenril) editrooprh edetiéeniaedde
ranges, and therefore, the obtained nol ded body has
and mxtheaklyokewe def pebSethbbib.eyms)tithie dotHefst system can
particles. As described above, to have few fish eyes
alsol Beaupadt Feul peb¥udsafuthpr epenbylt@inabape@ddébol ymer of
nol ded by extrusion nolding or injection blow
the PBEEEAY. inB¥ndsSbAJakheosyCckaokaki Rhhased-e0pel ymer
according to the present invention, as a nol ded

micrBEedyst Bfrﬁétﬁﬁél@Qn"BédeQalﬁEH|n]Hé%E%ﬁr,rH%“%he
pi pe, rod, fiber, and so forth) or an

preséﬁteﬁbmeﬁtb|Q%FHHEdBQeHrQQHEH tﬁaerwggﬁtlgéyksgybisene -
purity, good nechanical characteristics, |ow water

indeAPSPr hanceorpLgh: - 39995p9ﬁ£55§en9&ppggkxonﬂﬁﬂ Hieﬂlorlde
transparency can be” obtai ned. When t ding Is
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ase COpO yner sent 1 nv
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cyc badad copol yner conp03|t

base&uggkgﬁgﬁeks ?1%ﬁg %QeEFSt EX% ﬁghgglgaggggdbe obtained.
he Sent rnvent
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copolymer of the present invention, such a conventionally
known method as described in EU Patent Publication No. 0946618
can be used. Specifically, for example, the cycloolefin-based
monomer and the g-clefin-based monomer are introduced into a
reactor vessel, and a solution or dispersion liguid of the
catalyst system is added thereto, and the temperature 1s set
to a predetermined temperature, and thereby, the copolymer can
be obtained. The ratio of the repeafing units derived from
the monomers in the obtained cycloolefin—based copolymer, and
so forth, can be contreclled by appropriately setting the
temperature and pressure of the reacticn. In additien,

because the o-olefin-based monomer is cften a gas form, it is

preferable that the pressure of the olefin is maintained



cycl ool efi n-based copol ynmer of the present invention
and a 19 |lubricant is also enconpassed by the
present inventions. The |ulgicant is not particularly
limted, but at |east one selected fromthe group
consi sting of aliphatic ester conmpound having a
consitang- shkaithaal itpeatincubydeocaebenodgr abp, clafidemonomer in
conpound having a |l ong-chain aliphatic hydrocarbon
the groupymandisakbnisawnng aAfoag- chaipoajmehatation reaction
hydrocarbon group is preferable. In addition, the
is ehdrd;chaencakiphati ¢s hydeecanhed groupmaRABE 8ff adding an
al i phatic hydrocarbon group having a carbon nunber
alcobbl]lOoer ther eikpretatabhy, cataarbenisumbabvetl £13mt @he
30. The lubricant conposed of the aliphatic ester
react@BpouRdtehavi ng a long-chain aliphatic hydrocarbon
group Is not particularly limted and includes a

CIHYP QiReh d A1 v e e d abd Bk G DAY I e RGIHE SUEhtion

as stearic acid, nontanic acid, behenic acid, oleic

has aCMch@BQoEQE”bEkGC@EkQ and,fachokyuakent , gkcohel
such as ethyl ene glycol, diethylene glycol, propylene

repeQ£Yﬁ§|un9£¥cgék9%edp§95ﬁefﬁéhE&EQbol@@gn based monomer
di pentaerythritol, or a nonoval ent al cohol having a

preséﬁ@gaghg'alﬁggylRQﬁOHHdSHEQ E§t1§t8§r¥ cal-g Egklﬁadunlts
ol eyl al cohol) are ester-| by de ydra I on
d t { I
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using the polyva ent a
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ester- Tr1hke S0-ca par y aster
n Ln i,ch ydro rou
defeg? %%g% %Veswhdue %8 %2} Pt ycerg i%s%ﬁﬁpeé above,
nost ea behenate aeryth |toI e rast ear ate
to h%%%tgery%¥r|t0¥e§r|§t% élcuXari uselful property for a

product molded by extrusion melding or injection blow molding.
By using the cycloolefin-based copolymer according to the
present invention, as a molded product by extrusion molding
(film, sheet, hose, pipe, rod, fiber, and so forth) or an
injection-blow-mclded product, a product having high purity,
good mechanical characteristics, low water absorbance, high
vapor-barrier property, and high transparency can be obtained.
When the molding is performed as described above, oﬁly
the cycloolefin~-based copolymer of the present invention may
be used, but it is more preferable to use a cycloolefin-based
copolymer ccmposition in which a lubricant is mixed in the
cycloolefin-based copolymer of the present invention. A
cycloolefin-based copelymer composition containing the

cyclooclefin-based copolymer of the present invention and a



and pentaerythritol distearate are preferable, and 20
pentaerythritol tetrastearate is nore preferable. The
| ubricant conposed of the agi do conmpound having a
| ong-chai n aliphatic hydrocarbon group i s not
particularly limted and includes a conmpound in
lubriheah theaabovendesprisbed bal tpkabiresearboxykheiankd
and (a polyval ent am ne conmpound such as ethyl ene
ditedri Ines r F0py | enendslt aga el cileir Bet hivhenel, dhamate,least
and phenyl ene di am ne, or a nonoval ent am ne conpound
one BaveBged kesg- ehai grabppbahieshydyoear RoApgROHP ~8HERT
as stearyl am ne and nontanyl am ne) are

compdfthdenkiyikgda ABBYchhheNk1ebhykepenRusosheanyl group,
am de, stearyl stearyl amde, and so forth are

amidPr ebepahhs, havdnthe QBHML@H§19|§1§bﬁéEik aFudechsbon
nore preferable. "The |ubricant conposed of the salt

groupavhing @ah@nﬁaGEﬁbna @bhehéhhﬁnhﬁﬁﬁﬁﬁQEQQnhQHQHEakﬁon
not particularly Nnmted and includes salts of
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I n y
o coffin! YOAbERTLy, SpueY AUED, 28 ShLLagts, ACLIBLSRYL e o
12 +8S3@t least one selected fromthe group consisting
of ~ah allphatlc ester conpound having a |ong-chain
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particularly limited and includes a compcund in which an

aliphatic carboxylic acid such as stearic acid, montanic acid,

behenic acid, oleic acid, and palmitic acid and (a polyvalent
alcohecl such as ethylene glycol, diethylene glycol, propylens
glycol, glycerine, pentaerythritol, and dipentaerythritol, or
a monovalent alcchol having a long-chain alkyl group such as
stearyl alcohol and oleyl alcohol) are ester-linked by
dehydration condensaticon or the like. In addition, in the
case of using the polyvalent alcohoi, all of the hydroxyl
greoups in the polyvalent alcochol are not necessarily ester-
linked, and a so-called partially esterified coﬁpound, in
which some hydroxyl groups remain, is also possible. BAEmong
them, glycerine distearate, monostearyl behenate,
pentaerythritol tetrastearate, pentazerythritol tristearate,

and pentaerythritol distearate are preferable, and



cycl ool efi n-based copol ynmer conposition of the

present 21 invention, the preferable lower limt

w th respect to 100 part by weight of the

cycl ool efi n-based copolynmer is 0.01 part by weight,

and the preferable upper limt thereof is 3 part by
pentweirghtr iVen tetssesttear20e0 L spant-ebprageghb et he

nol dability is may be insufficient. Wien nore than 3

pEre hybmetght ,cotpanspi oft tlon ofiddhedmbsicditanayy a

becone | arge during the nolding process, causing
longsathipr abliehetas blyeedicagbout ganuphes suef gaetobulbely

nol ded product. The cycl ool efi n-based copol yner
limiecedpasdt iaplatiekha cpresent LAVeAtBNntABY aboRtadBscribed

anot her conpati ble or inconpatible resin conponent
aliphatiapeavBokheiehacaet ahbst(aCpolRvadBBUNEfiABt compound

inhibiting the object of the present invention. Such
suchdak€stAyil 8nBOHipAK hikGUbabby 1khE tedmand, i Bek¥deshylcne

pol yet hyl ene, pol ypropyl ene, pol ynet hyl buta-I-ene,
diamRAky &Ad pEEhylpest aikmene). oROkYRUhAvhEIEAE, amine compound

pol ystyl ene, polyvinyl chloride, polyvinylidene

havifhl ar ideg-pPALYMI BYK EBHQE'g?drocarbon group such as
polytetrafluoroethy ene ychl or oprene, polyacrylic

stea%?ieémlngolaﬁﬂefngﬁgéﬁkﬂlcaﬁ&h@?' aPel YAGH¥LaMhEEd . Among

polyacrylonitrile, acrylonitrile-butadiene-styrene

them?OQQF%ﬂSﬁe QE¥EQ@bEgh'EmlékyrSESaEQEOE¥%§EX% amide, and

acry n|tr| e-styren acryI| ester cop

s0 fBQchVéPe\é' ?E‘IE898£1 poLyyi g%ﬂe éEﬁ&i‘éﬁe %{Eyl amide is

stearate, yV|ny "benzo yV|ny

noreP F¥¥é9¥£l butyral, polyallyl phthalate ponaIIyI
amne efhylene- vinyl acetate copolyner

PO LGRS S5 Bl £ (S0 P rong-chain
alipﬁ%#%ﬁh%ﬁ@F% %g SHGEQ¥LS”§%X£8% paggiggfgfly limited and
includes salts of the above-described aliphatic carboxylic
acid. The metal binding to the salt is not particularly
limited, but zinc, magnesium, calcium, and alkaline-earth
metal are preferable. Among them, zinc is preferable.

For the lubricant, a wax such as silicone, polypropylene
wax, or polyethylene wéx may be used together as well as at
least one selected from the group consisting of an aliphatic
ester compound having a long-chain aliphatic hydrocarbon
group, an amide compound having a long-chain aliphatic
hydrocarbon group, and a salt having a long-chain aliphatic
hydrocarbon group.

For the blending amount ¢f the lubricant in the

cycloolefin-based copolymer composition of the present



pol ymer, pol ycarbonate, polysulfone, polyurethane,
nylon 6, 22 nylon 66, nylon 11, nylon 12,
pol yet hyl ene terephthal atep; pol ybutyl ene
t erepht hal ate, poly-1, 4-di net hyl ol cycl ohexane
t erepht hal ate, pol yet hyl ene napht hal ate (PEN),
invepolipet hyhenerefiephbthel dveehi benzbavethPENBBpct to 100 part
phenol - f or mal dehyde resin, nel am ne-formal dehyde
by wedght, ofekthel oge lopiefianbeseedl tobodgmercekl 0l. 608epart by
et hery, and protein. The cycl ool efi n-based copol ymer
weighonpeastiit the ptefkeabpreseptri Aventi ohemayfcost &8 paat by
conventionally known additive such as ultraviolet
welightabi Wheerless anhaoxi dant paht appund Sgiof thahhdl dawglity
the object of the present invention. In general, the
is magdbbki vasuFiatiean.begusedndos Piody o ebd P Shig hw@bght,
pol yet hyl ene or pol ypropyl ene are preferable for the
trangpehaelehi prbaged1copobyner me9MBesbiikoNa@het BEring the
present invention. The ultraviolet stabilizer is not

moldRakt beskasky chhg&hgdsaeﬁ FB@bmgﬁ§ia§nbMEEH§Mbob§E on the
absor bent such as ydr oxyl phenyl benzotriazole,

surfAydr exytnhbenzenbangpgqauctor mami dine, and
benzyl i dene- canphor; a quencher such as cinnanmate,

Mk &y SRl @t € B0KL dd €& g A0 | cnd 16¥%F 4# aBpi ng

agent such as sterically-hindered phenol;

pres%ﬁﬁ%?ﬂ@éﬁ%ﬁgﬁTggg?ﬁggﬁ%?ﬂ aggﬁéﬁﬁggamgatmbiéebr

ex or nic ex o ur-contal ni ng

incofPOURT: 2083kl gl cr 5101 Li,gREyOf LS LYBE . TV8esca 1n

OXl1 da IS not particu

amouhﬁng %Siaﬁiﬁigﬁ'faghgabbﬁ%B&UE%”Qhéggggseﬁ%b%%%éH%%gn.
| phénol ~an per oxi de-

a aronatrc am ne; and a
sucndgCoUROS! g adent,,sueh. a3, RosRRlLey BRsPRRRaLE, and
polyethylene, polypropylene, polymethyl buta-l-ene, poly (4-
methylpenta—~l-ene), polybuta-l-ene, polystylene, polyvinyl
chloride, polyvinylidene chloride, polyvinyl flﬁoride,
polytetrafluoroethylene, polychloroprene, polyacrylic ester,
polymethacrylic ester,'polyacrylamide, polyacrylonitrile,
acryleonitrile~butadiene-styrene copolymer, acrylonitrile-
styrens copolymer, acrylionitrile-styrene-acrylic ester
copolymer, polyvinyl alcohol, polyvinyl acetate, polyvinyl
stearate, polyvinyl benzoate, pclyvinyl maleate, polyvinyl
butyral, polyallyl phthalate, pclyallyl melamine, ethylene-
vinyl acetate copolymer, polyethyleneoxide-bis glycyl ether
copolymer, polyoxymethylene, polyoxyethylene,
polyoxymethylene-ethyleneoxide copolymer, polyphenyloxide

polymer, polycarbonate, polysulfone, polyurethane, nylon 6,



The cycl ool ef i n- baséd copol yner conposition of the 23
present invention nmay contain inactive particles for
the purpose of providing the obtai ned nol ded body
with a sliding property or of inproving the rolling
property. The inactive particles are not
nylopabti culvaphy 1Lj, nntyédnand, i pollyeehvaesil ceatphtbhlate,
| east 30 % by wei ght of of Si2, Al2G3, and Si 2; ‘an
polvambyplogsterephybtakbliene pallymind-dinetalloandyclohexane
alum nosilicate, an oxide of My, Zn, Zr or Ti, a
terebhidheduktat podf/e€CaylMhe anpBahalatphosplat epof ykichylene
Na, or Ca (including one-hydrogen salt and
naphtiwaihydr bgeensakty, (@EbeBzQapBeabliiforNaldehyle @esin,
terephthal ate of Ca, Ba, Zn, or M1, a titanate of My,
melaf@neBaormdndebdePRes®h, Mal1b@osED, pebpNoniad cellulose,
chromate of Ba or Pb, a carbon (sucﬁ as carbon bl ack

cellQlogeaphhte), andgbasseiglass particles or glass
beads), a carbonate of Ca or My, fluorite, a sulfide

Of heZNey2 1 W, e 18I Q5 LdH Co i WBE r Ul ANee SUAYE ashe
pol yt etraf | uor oet hyl ene or pol yet hyl'ene, talc,

presbhthi Hobnth 4R kg6, ceﬂga@nsalEoﬁ%eﬁﬁgaﬂa§l90kﬂogﬁ L8ditive
Ba, Zn, or Mh. A nolded body in which

suchc¥§|89£§5bﬂo?é§egt88E9E¥€EronanEESxP&Qﬁ@”Rn'QMSB £QNnot

or the cycl ool ef i n-based copol yner conposition o

:thlB @lﬁ e§ﬁQtobﬂ¥é‘Et b@”thé gge @h@gntﬁgﬁsmpﬂ?sge@n@yal,

esent ventlon
b
cre B0l LVeDE oo b zsgzsg%gxl%?ﬁh"a I

poly8¥ﬁg$8n8féno§§fgﬁgo g&g {Ob LBE LY FLOpLEr Ln;based

yner C resen nvenFlon IS

8 ve |n an.a rlate sal. vent repare a
a |on §E gngCBQPP néanby atggngﬁﬁent

invegﬁéﬂnas ﬁg@ U trdv1£¥g{ngﬁégﬁilze£(¥grggg 5g¥tlcularly

limited and includes: an ultraviolet abscrbent such as

cycloo

hydroxylphenyl benzotriazcle, hydroxyl benzophenone,
formamidine, and benzylidene-camphor; a guencher such as
cinnamate, nickel chelate, and free radical; a radical-
frapping agent such as sterically-hindered phenoi; a
hydroperoxide-decomposing agent such as nickel complex or
nickel complex of sulphur-containing compound; and a light
stabilizer of HALS type. The anticxidant is not particularly
limited and includes; a free-radical-capturing agent
substituted phencl and aromatic amine; and a peroxide-
decomposing agent such as phosphite, phosphonate, and thio
compounds.

The cycloolefin-based copolymer composition of the



press nol di ng net hod, extrusion noldi ng- net hod,
cal endar 24 nolding nethod, injection nolding
met hod, and injection bl owssnol ding nethod are al so
preferable. According to the extrusion nolding
met hod, a tubular body or a filmshaped body can be
prespnitdédveRan bncubyr Ipntiadint Heactdse phrpfiedeci Hgrathe
multilayer film a coextrusion nolding nethod is
purpefskeetfi peovidihbe ttaseptthahethaorakdedohgdywioh theliding
present invention produced by the extrusion nol ding
propeetihod-i 8f ampirbRvishapeed woldedgbpdypearfONorRYEInftive
multilayer filmcan be exenplified. In this case, it
partislpeebeeabbe bhatiatileast 1:eRechayen theneek:i s silicate
made of the cycl ool efin-based copol yner of the
of alr eseBt BOVeNbioweahn20.% By webghtalpyef enabkyo,85
by wei ght, nore preferably, 90 @6by melght or nore. A

amorpubhiacer ekysughianti bavghapedipalk-ded bady MBibBesilicate,
Subjected to a coating treatnent for inproving the

an o%Raragkeuhst hgs %Eeﬁ%o&l TBeh§8E9§Q1?8@¥ gk Fge Mg, or Ba,

present | nventl on may be SUbj ect ed sur

a phbLBALFENLET Y tRE PULPese (9h RLAYLTI Bﬂe ﬁ?ﬂ?%b&ﬁ”%%it and

printing propérty, antlstatlc prop

two—ggpt'i‘i‘éggpar%w) TQ%@S%Q‘E% breat ”ei% '8r”Rt

[inited but incl udés corona fréat ment,
terth@H?15£?a5 eoa%?ﬁgﬁfrééfﬁéﬁfgt%heahgkéi e Pgauger 2
o B tEgcﬁnEZﬁser'E”ZPEE??.Eanay R AZRE e %’Ze% %, 2
CabeHr.%ﬁgk i CRBPEBVELITnBh PRaPTRpaLe Fegietanialrss
part§??ﬁs¥§?a9 3571 8°1) var) GGEPPRALE! PFaf waBpl Mat FAREE CE,

tret d anor phous
a suff%de o n or Mg an organic pelymer substance such as

polytetrafluoroethylene or polyethylene, talc, lithium
fluoride, and a salt cof organic acid of Ca, Ba, Zn, orAMn.

A molded body in which the cycloolefin-based copolymer of
the present invention or the cycloolefin-based copolymer
composition of the present invenfion is used is also
encempassed by the present invention. The molded body of the
present invention can be obtained by various production
methods. It is also possible that the cycloolefin-based
copolymer or the cycloolefin-based copolymer composition of
the present inveption is dissolved in an appropriate solvent
to prepare a solution, and molding is performed by a casting
method. Moreover, thermoplastic trezatment methods such as a

press molding method, extrusion molding method, calendar



fil mshaped nol ded body is particularly preferable as

the 25 shrink film A non-stretch or mcro-stretch

fil mshaped nolded body cap be suitably used for a

t her nof or med product of vacuum nol ding or the |iKke.

The ot her preferable applications of the nol ded
moldpngdmethofl, t hejpeesent mondentyi orthod, udes ihgnsespn blow

prisnms, diffraction gratings, substrates of cover
moldfinhneeahodptireak 1sec prdifagaptdi.a (such as CD s,

DVD s, Blu-ray Discs), cover or |ight-harvesting

athsirates 0f S0k afxeebdBon o G- ROWREtA@$Lra paidSlar body
fibriformor filmshaped |ight waveguides, liquid

or aCEyshakhdpspl Bydgacks secChoasell ghtasti delapl @f esn angk
di spersion plates, and screens of projection

casel gEegirsioR$ngThemimkded yBr-0gust , 0f thexpi-esehh molding
invention is preferable as catheters, infusion bags,

methdHak ¥ZEngeLgybd bagSthe t4DES, V8ESEhS molded body of the
transpl antati on parts, and nedi cal - equi pnent parts.

preséhe TRLE6d:1bAdY-8EuERE BLEERAL ckRY¥ERE hANMLS @h§0method is
preferable for vessels, vials, cartridges, and

a fiS¥LLRY8S4 MBhLGhg BﬁgyythlhéﬁglggérnBEnﬁﬁgﬁﬂgSger film can

exchange, admnistration, and s fort rug

be e?%ﬁ%}i?fedTheth%ﬁfQ @QQ& O{ttf§f¢¥§2§¥%g%%ggﬁy%iégn%fast

so prefer e as packagi ng
one YEDLLA0-10® BLESEIL LBLEIL 81500, BEOK.HoR:Elbomox
or <EQUELLED, 0L, 8,00 Het DOy BRULD0-[EN SeLeta T as 5
oy VeI AGC (RECESAEP AT {30 Of CEnicT BpBaPFrgoRRr 1 & urface
of sggﬁigegiiﬁgghgggdc 8&88Ee££3§b%§§dbe”EHB?EEted to a
coating treatment for improving the characteristics thereof.

The molded body of the present invention may be subjected
to a surface treatment for the purpose of ptoviding'
adhesiveneés, printing property, antistatic property, or
detachability. The surface treatment is not particularly
limited but includes corona treatment, flame treatment; plasma
treatment, oxidization treatment, and coating treatment.

The molded product of the present invention can be
suitably utilized for a condenser dielectric-body film, an
electric insulating body, various packaging films, and a
shrink film, Moreover, when the impact resistance is
improved, the molded body can be utilized as structural parts

in various industrial applicaticns. A stretched amorphous

film-shaped molded body is particularly preferable as the



26 FIG 2 is a schematic view for explaining the
structures of the neso-body and racem c body in the
repeating units derived frgm cycl ool efin-based
nmononmer present as a dimrer; FIG 3 is a 13C NW
spectrum associated wth the It, Id, and Is of the
shrigyclfadhef | A-basedtcopohyoerminben-shestch film-shaped
X cycl ool ef i n-based nonomer i s norbornene and the
moldadobetiynchbased smonekar usecet HyleaerhEkfiofédringdaproduct of
enl arged view of a border part of the Id and |Is of
vacufe mb3G4i NyRospestr amkehenThBeoeyst optefé nabbsegbplications
nmononmer i s norbornene and the a-ol efin-based nonomer
of ths ebhykangroBlLer 21 $ha p3EsBMR speehruphasseci:ated
with Imand Ir of the cycl ool efin-based copol yner

lens@@enpkﬁgmﬁycHQQEQ%b&1%@S%@atﬁﬁ@@”eéub§tBQEE@fBQn@o@BQ
the a-ol efin-based nononmer is “ethylene; and FlI G

filmsSo? BEIAMR sReet-hymyasseGhatedow LB b9 andplBraf Blu-ray
the cycl ool ef i n-based "copol ymer when the

Dlscgycleebgzlarb§§gﬁt ﬁg&qg%%lha BQBQ@EQ%B% eﬁdsbﬁgr cells,
a- ol efi n-based fononer is ethylene. PREFERRED MODE

1 kOB, CARRYLNG gg;ftgHEfaw%mozhmﬂbgﬂ;gg ﬁlaﬁtt he

present Invention Wl urt her spec

wave%ﬁ@ﬁ@%neglﬁhﬁa £e g%@ﬂcglg 2 PEQ&EO ?gﬁﬁgghﬁsguide

vef res |nven S not
preck gt Sl ey Loty s el L

telev¥9£889rbQﬂu?%ﬁ?Pdé&'ﬁ?Qéuc€tQ¥'@Qg ﬁ%@%eg% invention is

preferable as catheters, infusicon bags, dialyzing-liguid bags,
tubes, vessels, transplantation parts, and medical-equipment
parts. The molded body of the present invention is also
preferable for vessels, vials, cartridges, and syringes, which
are utilized for maintenance, exchange, administration, and so
forth of a drug sclution. The molded body of the present
invention is also preferable as packaging films.
Effects of the Invention

The present invention can provide a new cycloolefin
copclymer that can be used for production of a molded body.

having few defects such as gel particles (fish eyes).

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view for explaining the continuity
of the repeating units derived from the cycloolefin-based

monomer;



hydrogen was supplied to a continuous pol ynerization
apparatus under the conditions that the norbornene
concentration was 2.95 nohgl and the ethyl ene
“concentration was 1.05 nol/L and the ratio of
hydrogen and et hyl ene was 0.21 x 10-3. At the sane
tihe, asit he sdtataytsic raoenier isqprapylngertes iscuctures
(tetrahydroi ndenyl ) zirconiumdichloride was supplied
of tddne&S-bed s UpDItacatat Wsddy aiicatled ysdpesystremunits
conposed of et hyal unoxane (10% t ol uene sol uti on)
derives Stpldwdl dold e -beaed imdth@pparnatdsssntThes a dimmer;
tenperature of the reaction was maintained at 90 C
Imrd hes fod loWPogNBR eppetheumoh¥entinesd wempVelebyt, Id,
hi gh tenperature and depressurization. The copol ymer

and I8 & Medd St mas: exdddileddgy Brsd# afk:-shape, and

the copol yner was cut into pellets having a | ength of

cycléo e 80t a A AR r Oof s Zd®BoRUnd Mehd the a-olefin-based
copol yneri zation, 0.6 % antioxidant (trade name:

monadégaﬂp&ﬂ%gggﬂmanufactured by Chi ba Special Chem cals
.) ‘and 0. 4% pentaerythritol tetrastearate

"ﬁf@ a@dfsd T he 19,38 tyangi 44 an H&EHQ@E %%a%? c(ngéhé)fId and

the obtalned nor bor nene- et hyl ene copol yner

Is ofdhd Ee- reo@&%’éfﬁﬂ(%ﬁ(@n Fae o?}glﬁgi%g%ﬁ N%)%{ éd%é&Qmer

m nut es. e resu
is nSRRGLIAD NEASYREMRNL, Showed, thal Iﬁé}?on?eor“tjg; et?] lt%;
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ol e%; and tbe_gati 9oL Lhg ash % “{r‘iéﬁ' gxg“ ¥§%1r of -

from norbornené pres At "as a %

d t he ra tig of the t|n ent_
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© O“fer%msn&ad%?orifé‘r?élep nthad %Fé}qi W9 S
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FIG. 6 is a C-NMR spectrum associated with Ie and In of
the cycloolefin—based copolymer when the cycloolefin-based

monomer is norbornene and the a-olefin-based monomer is

ethylene.

PREFERRED MODE FCR CARRYING OUT THE INVENTION
The embodiments of the present invention will be further
specifically explained with reference to the following
Examples. However, the present invention is not limited to
these Examples.
[Synthesis Example 1] Synthesis of norbornene-ethylene
copolymer 1

Norbornene, hydrocarbon-based solvent, ethylene and



In addition, the neasurenent of the 13C NWR of
nor bor nene et hyl ene copol yner was perforned as
follows. An amount of 100 ong of norbornene-ethyl ene
copol yneri zati on was dissolved at 100 Cin 900 ng of
1,1,2,2-tetrachl oroet hane-d2 to produce a sanple,
hydregeh twes 13 INMRS pecta uhewabn neas webynenderathe apparatus
foll owi ng conditions. Measurement apparatus:
unde NMAL3e0d Mamd acthatedt iy d&Goriente {omsonardtion was
frequency of hydrogen atons: 300 MHz) D aneter of
2.95 ganplle 4ube:hd arh Measwremerdnit emperatwae: 1 0D o1 /L and
Measur enment met hod: power gate nethod Pulse w dth:
the datlipset HBed@ygdn neid let394 aee Wase) fOr & MpOFPti Mk the
data: 1.606 sec (Qbservation frequency wi dth: 20408Hz
same Delaeupld g he argt €l ves tole e - 1 4 b egs et i dgh d s :
10000 Reference of chemi cal shift: the central peak
(tetwfhidwitddphet ofrdetinacosoes hane was SAlpglo 2. LR, as
ppm The glass transition tenperature (Tg) of the
a suplfhoraensryel hy ene Lopol Vaps: el ied by the
DSC nethod (Diffrential Scanning Calorinetry)
methyBCGOkH N t oL dY N SRS A ane: 820, and sd;ﬁgﬂéﬁ?’Q?o khe

The sanple of the copolymer was taken in

react@ldinidpgipan (Neh90Q486.90L)-an¢ %%p%@awt%nawié
al um nium cover (No. 900779.901), and then, th

maint/BaH ey Was, E%r%ﬂéw%@l§$wﬁ%bn%t£? 2%%% solvent was
manuf actured by TA Instrunment Co Lt

remowQNA N thal I SMMErAI L JOSEase A8 Nes %ﬁe

copolymer in a melt state was extruded in a strand shape, and

the copolymer was cut into pellets having a length of 3 mm and

de

a diameter cof 2 mm. For the copolymerization, 0.6
antioxidant (trade name: Irganox 1010 manufactured by Chiba
Special Chemicals Co. Ltd.) and 0.4% pentaerythritol
tetrastearate were added.

The gliass transition temperature (Tg) of the obtained
norborneﬁe—ethylene copolymer 1 was 133.8 °C, and the MVR (260
°C, 2.16 kg) was 11.5 mL/10 minutes. Moreover, the result of
the C-NMR spectrum measurement showed that the content of the
repeating units derived from norbornene {Rn) Qas 45.5 mole%,
and the ratio of the repeating units derived from norboﬁnene
present as a dimer (Rd) was 32.1 mole%, and the ratic of the
repeating units present as-a trimer (Rt) was 10.3 mole%, and
the ratio of the racemic bodies in the repeating units derived

from norbornene present as a dimer (Rr) was 0.8 mole%.



20 CUmnute and the N2 gas flow anmobunt was 50
mL/ m nute. Moreover, for the Melt Volune Rate (MWR)
of norbornene- ethyl ene copgl ymer, vol unme anount of
resin discharged for 10 mnutes under a tenperature
of 260 C and a |load of 2.16 kg based on |ISO 1133 was
niasad@ilt 1§18y nit e sivee Fxeemes @F tthd]’UskMy thensabernene—
nmet hod except for the synthesis conditions shown in
ethyIkalt ecdpo 1 ires novdorments etdy | @nef copotymerks 2n@uner @f 100
' synt hesi zed. The physical properties of the polyners
mg o@anbtihernarad-vesh piemt cr@scopher S atiodnress tderenfveat eat
described in Table 2. Table 1 30 00 O0Oro Oowb O
100 oww i NORY oN C 1,2 B HetGdhb£odtbdeHHEG HriddGce a
G -Hbl Obr Op,0OplO0 NpiO- b+ O -d NmF-I H
sampIa H Sld miN: PE-NME BpEYXt Oub. whsOme8shi-3dOMhde®~tBe
)).Noa). HO-V NO-HO-EO-FO-NHOOawawa

folldhMN MNMNNMNMNNN E X X X X X mE E co co co x Co
COCo O (") pr .HNQ N

Measurement apparatus: JNM-AL300 manufactured by JECL
Ltd. (resonant Ifrequency of hydrogen atoms: 300 MHz)

Diameter of sample tube: 5 mm

Measurement temperature: 100 °C

Measurement method: power gate method

Pulse width: 4.1 psec

Delay time: 1.394 sec

Time for impoerting data: 1.606 sec

Observation frequency width: 20408Hz

Decoupling: complete decoupling

Intégrating timés: 10000

Reference of chemical shift: the central peak of the
triplet of tetrachlorocethane is set to 72.05 ppm.

The glass transition temperature (Tg) of the norbornene-
ethylene copolymer was obtained by the DSC method (Diffrential
Scanning Calorimetry) according to DIN 563765A and B20, and
IS0 11357-1. The sample of the copolymer was taken in a TA
aluminium pan (No. 900786.901) and capped with a TA aluminium
cover (No. 900779.901), and then, the measurement was
performed by using TA 2920 manufactured by TA Instrument Co.

Ltd. under the conditions that temperature increase rate was
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Using the same method except for the synthesis conditions
shown in Table 1, the norbornene-ethylene copolymers 2-9 were
synthesized. The physical properties of the polymers and the
values of microécopic structures thereof are described in
Table 2.

Table 1
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Physi cal Prioperdi les of"'_ croscogrc Str‘bcture of
Copol yner Gopol ynEtt ARV ES RO R RimolePy | (mlePim Fpo*)
Syntﬁwl'ﬁwé@)e(rmtﬁ%o 7 (ol e0h. (o] el (nolegd nt hesi,s
Exampte) 1 133 8°11. 57UE 5 B P 10%%4)0. ?ﬁ'g b
syntfeGepRlyners [1) Synthesis Exanple 2 140.7 11. 1 46. 8
(B2 feelly 4 q.14p. 7 11. 1 46. 8 32.7 11. 4 0.7
Synthesis Example 3
136. 9 12. 4 48. 4 28. 6 15. 6 1.0
(Copolymer 3)
Synthesis Example 4
135, 4 10. 1 45. 6 22 8 23. 7 1.3
{Copolymer 4) :
Synthesis Example 5
135. 7 13. 7 50. 1 22.5 23.8 1.0
{Copolymer 5) )
Synthezis Example 6 )
133. 9 19. 5 48 9 18.7 24.8 0.6
{Copolymer 6}
Synthesis Example 7
136. 0 9. 4 49. 4 19. 5 24.0 1.0
(Copolymer 7)
Synthesis Example 8
y 138.9 14. 4 46. 5 39.6 0.0 0.3
(Copolymer_B)
Synthesis Example 9
141. 1 13.5 47. 3 39.3 0.5 16. 0
[Copolymer 9)

[Example 11

A norbornene-ethylene copolymer 2 in whiqh ethvlene bis-
stearyl amide powders corresponding to 1000 ppm were
preliminarily sprinkled over the surface was supplied and
filled to a hopper, and using a uniaxial extruder
(manufactured by Corin Group PLC, three-zone screw
(compression ratio 2) with a Scfew diameter of 30 mm, L/D =
30, 25 parts, with a maddock shear element of 2.5D parts and a
pineapple mixed element of 2.5D parts attached is to the head,
and a width of the T-Die of 25 cm) was used and a film of a
thickness of 100 pm was formed. The temperature of the
cylinder and the die was set to 270 °C and the screw rotation

frequency was set to 40 rpm, and the film was rolled by a



(Copol yner 2) Synthesis Exanple 3 1369 12. 4 48.4
28.6 1 5. 6 1. 0 (Copolyner 3) Synthesis Exanple 4
135.4 10. 1 45. 6 22.6 23. 33 1. 3 (Copol ynmer 4)
Synthesis Exanple 5 135. 7 1 3. 7 50. 1 22.5 23. 8 1.
0 (Copolyner 5) Synthesis Exanple 6 133. 9 10. 5 48.
coolPnd gl P8l Y. (rany CopohyedrbB)CSyim Hesdsp BXlaipl eyie 136-
136.0 9. 4 49.4 19. 5 24.0 1. 0 (Copolyner 7)
230) SymhresiespEranplre B ChpolopmdredB)rcl3d9wad betd 46138 °C.
39.6 0.0 0. 3 Synthesis Exanple 9 141. 1 13. 5 47. 3

[Exa39lSs (254,16 dnpd Copbvy nexa®) 1dExamid e 1]. A

nor bor nene- et hyl ene copol yner 2 in which ethylene

bbg-tled esmryd e loked powwdet Smeos resgpornehingr d10 1000y ppm
were prelimnarily sprinkled over the surface was

norb&tipid-ag-aftend i ddesll fien dlopperby agbusi hg #the films were

uni axi al extruder (manufactured by Corin G oup PLC,
obtaid¥®e-zone screw (conpression ratio 2) with a screw

di aneter of 30 nmm L/D =

With respect to the films obtained in Examples 1-4 and
Comparative Examples 1, 2, defects of the films ({(gel, fish
eyes) were evaluated by using a commercizlly available film-
inspecting system (manufactured by Optical Contrcl Systems
Inc., FS-5}. An optical scurce and a camera were used in a
transmitted-light mode, and only defect pecints with a diameter
of 100 um or more were counted. The number of the defect
points in the film obtained in Comparative Example 1 was set
- to 100%, and relative evaluation was performed. The results

are shown in Table 3.

Table 3



30, 25 parts, with a maddock shear el enent of 2.5D
parts and a pineapple mxed elenment of 2.5D parts
attached is to the head, 3gnd a width of the T-Di e of
25 cnm) was used and a filmof a thickness of 100 }Im
was formed. The tenperature of the cylinder and the
——dte—was—set—to270Cang_th ey rotation
frequency |wascgelydee 40| TP ~and the filmwas rolled
by a 32 " ¢ooling roll unPintaai¥¥ actured by Corin
=GmpUp IPLC| type 236- 230D) .4The tenperature of the

=£@e1 &G roll was get to [30 €5 [ Exanpl es 2-4,
'AC
n

Conparat+ye—examptes—1,2By-the| sane net hod as
Earg 'Pp 1{except ‘for using tha r bor nene- et hyl ene
Exagpét vimer [ shown By Tabl e 3,4t%he f|lns were obtained.
coMiat-Brivespect to the filps obtained in Exanples 1-4
eandie Gonpar at i ve®Exanpl gs 199X defects of the filns

cotgdRkeivel SITEyes) were gvaluated py using a

commercially avagl able fil m5. bnspecting system
.%ﬁﬁart Ier hy ﬂpti cal Contragl p"yst ergTB y| nc., FS- 5)'

. An optical source and a canmera were used in a
[Exanid1@nsymi tted-1ight node, and only defect points with a
iameter of 100 pmor nore were counted. The nunber
@ﬁr%h%é%ﬁdﬂnofF%Hfgé%ﬂdhtﬂﬁ%g|é'HdﬂHEHdV%ﬁ?*bne cavity by
Conparative Exanple 1 was set to 100% and relative

; L - ) '
seindpde] 19 0 1 RSl Toptess e D oy

0,
Jomaﬂ @nc., Model 40: screw diameter is 35 mm), the

norbornene-ethylene copolymer 2 was subjected to injection
blow molding, and thereby, a vial with a volume of 20 mL
having a thread ridge on a neck portion thereof was produced.
[Comparative example 3]

Inrthe same method as Example 5 except for using the
norbornene—-ethylene copolymer 9, a vial was produced.
| The gualities of the vials produced in Example 5 and
Comparative Example 3 .were evaluated by the following method
from the view points of defect points and transparency. That
is, the neck of the wvial was held and directed to an optical
source of a table lamp or the like, and with rotating the‘
vial, the defect points such as fish eyes were counted by eye
and evaluated. Moreover, the wvial was put (at a height of 3 to
5 mm) on a black letter string printed on white paper, and the
transparency was evaluated by eye by the following criteria.

Categery I: the letters cannot be read although the vial



Exanple 1 2 4.7 Exanple 2 3 1.7 Exanple 3 1 1.9
Exanple 4 6 4.5 Conparative 9 100.0 Exanple 1
Conparative Exanple 2 8 234 0 [Exanple 5] By a
nmet hod of injection into a nold having one cavity by
usi ng an injection bl ow nol di ng appar at us
is irf neonfact wweth byhe Joawer i nc., Mddel 40: screw
di aneter is 35 M), the norbornene-ethyl ene
copiodyorey 2T waist St} ot s di rtoo $91j ket | om rdddw | hingers
and thereby, a vial with a volume of 20 nL -having a
when ttiieadiai dge xparavesk fosd i de theseofowas ¢ oduced.
[ Conparative exanple 3] In the sane net hod as Exanpl e
S exegpty fOIT usiig Idece nOrdof nene-eidydene copUy/meral is
9, a vial was produced. The qualities of the vials
sepafdtasiucechn X gl e Haml cfonpar ati ve Exanple 3 were
eval uated by the following nethod fromthe view
The RS 0of dehactipotdise and transparency. That is,
the neck of the vial was held and directed to an
TabiOptical source of a table lanp or the like, and with
rotating the vial, the defect points such as fish
eyves were counted by ey and eval uated. Moreover,

the V'@b oy@e% Petan{atendy NebQbt P@fnt§3 to 5 m on a

bl.ack string print ed on whilte paper, and t he
EX&I“PBPQT‘SP&V ency V\ﬂ%t@ﬁb’ﬁﬁ mated0hy leye py the follow ng
cri-terta:
Comparative
9 Category II 200 or more
Example 3

[Examples 6-11]

The norbornene-ethylene copolymers shown in Table 5 were
injection-molded into flat plates of 60 x 60 x 2 mm. As the
injection moiding apparatus, KM90/ 210 B202219 (screw diameter
is 22 mm) manufactured by Krauss-Maffei Inc. was used, and a
mold having twe cavities was used. The pellets of the
copolymers were preliminafily vacuum—dried fer 60 °C for 8
hours before molding. The barrél temperature of the molding
apparatus was set to 260 °C and the nozzle temperature was set
to 250 °C and the temperature of both sides of the mold was
set to 120 °C. Plasticization was performed in 8-10 seconds
under the condition that the pressure indicator display of the
baqking pressure was 13 bar and the screw rotational frequency
was b0 %. For the injection speed, the injection was performed

for 0.6-0.7 seconds at a 100% speed until the screw position



Category |: the letters cannot be read al though the
vial 34 is in contact wwth the paper. Category I1:
it beconmes inpossible to regd the letters when the
vial is separated fromthe paper by 1 cm Category
[1l1: the letters can be read even if the vial is
becameparated. f foent, hécpaperrdps e masTheplesdl tfoirs 6slsewn at
in Table 4. Table 4 Copol yner Transparency Defect
aboutPol hitlsar Exanptes Hu2e Catdgoatyot |AidQ or. | éfser 50 seconds,
Conparative 9 Category Il 200 or nore Exanple 3
the mdxéapliesdo-wld tdiesmasbiorseng:etiyl @nearcbpdley msie was
shown in Table 5 were injection-nolded into flat
cut @pffatescaf ddbX P X2 IMmikstdéhe 1 njection nol ding
apparatus, KMBO/ 210 B202219 (screw di aneter is 22
Mie rary agidredyye Kausst Mabiess | . tivast used; 1k
a nold having two cavities was used. The pellets of

obtalf®l GONBIIMErSs WL EL pretd mdiadityd Vaguenhdiiceghals0heasured
60 C for 8 hours bef ore nol di ng. The barrel

by tHEmadrafrdigy Ml ding 1 8PP At U ass 1584 éQ{aZzQQ—Guard
C and the nozzle tenperature was set to 250 C and

Dual tn%dﬂ‘ﬁ{%@d”kﬁy Qo REEAL S fes. ovdARe Rl d rWas qeg8ket 8

Pl asticization was perfornmed in 8- 10 seconds

yelld%ﬂg,fé - the eendifion dhatyd hﬁeﬁ(@c‘?%@oﬂd&q{&a&&mm $167 by

di splay of the backlng pressure was 13 bar and t

r t
uSJLngSCé[% AL grfegék? %e i'nj 6t I%I‘ﬁ@fa@t f‘gd kgk? BYK-Gardner

1 Nj ectl on on was per

Inc. The results are shown in Table 5.

Table 5
Copolymer | Haze (%) | Degree of Yellowness
Example' 6 2 0. 53 0. 84
Example 7 3 1. 83 1. 26
Example 8 9 1. 83 1. 40
Example 9 4 0. 76 1. 24
Example :
6 0.74 1.12
10

Example

- 5 0. 82 1. 46

[Comparative Example 4]

The film was obtained by the same method as Example 1
except that the norbornene-ethylene copolymer 7 was used and
the pellet was not sprinkled with the ethylene bis-stearvyl
amide powders.

[Examples 12-14]

To the norbornene-ethylene copolymer 7, as the lubricant,

0.2% of pentaerythritol stearate (Example 12), 0.2% of

ethylene bis stearylamine (EBS3) (Example 13), and C.1% of zinc



#

for 0.6-0.7 seconds at a 100% speed until the screw
position 35 becane 6.3 mm Then, hold pressure was
applied for 6 sec at aboutg35 bar of pressure
i ndi cator display. After 50 seconds, the nolded body
was taken out of the nold, and the sprue was cut off
steaxdter (Lodt) ngEforp B M hutweste Tiddthzeerahdvidégreedoiofxial
yel |l owness of the flat plates obtained in Exanpl es
extrigddd aerz) measuriesly wihes hazetadsambaswwatkd yo threead the
met hod according to DIN | SO 14782 by using a
lubr Hape: Grandl tiusdb yantifiagtel ek bywGar deregratert. The films
Mor eover, the degree of vyell owness was neasured by
were tdiecarpidb dacdor déarge troe tDid 66 Cdmpa wesi inge axample 4
col or-sphere spectroneter manufactured by BYK-Gardner
excepicfod hesirepulis @stes Bhwipdichiabl e 5. Table 5
Copol ymer Haze(% Degree of Yell owness Exanple 6 2

[ComfhrdEi ¥ Bdmdxad earfd 367L. 83 1. 26 Exanple 8 1 1.
83 1. 40 Exanple 9 4 0. 76 1. 24 Exanple 6 0. 74 1.

%%@M@&&hﬁﬁeﬂé&oﬁ&limws vweidsa@npl e

e filmwas obtalned by the sane nethod as

Com};Ee?(ﬁdHJlmee Exapoepts haénd he. ordornanesatBene 1 stearate
copol ynmer 7 was used and
was added to the no:bornene ethylene copolymer 8, and the
pellets were prepared by‘ﬁelting and kneading with a biaxial
extruder of 30 mm. The films were cbtained by the same method
as Comparative Example 4 except for using the obtained
pellets.

For the films obtained in Comparative Example 4, Examples
12-14, and Comparative Examples 5 and 6, the defects of the
films (gel, fish eyes) were evaluated by using a commercially
availlable film-inspecting system (manufactured by Optical
Control Systems Inc., FS-5). An optical source and a camera
were used in a transmitted-light mode, and only defect points
of a diameter of 100 pm or more were counted. The number of
the defect points in the film obtained in Comparative Example
1 was set to 100%, and a relative evaluation was performed.

The results are shown in Table 6.

Table ¢
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transmtted-1ight node, and only defect points of a
di aneter of 100 pmor nore were counted. The nunber

of the defect EnggiagbhkﬂﬂHEpﬁEHﬁ?EE@&”ed 'n

Conpar ati ve Exa
According to the present invention,

a new cycloclefin
copolymer that can be used for production of a molded body
having few defects such as gel particles {(fish eyes) can be

provided.



1 was set.to 100% and a relative eval uati on was
perfornmed. The results are shown in Table 6. Table 6
37 Fil mDefect Copolyner hgbricant Points (%
Conparative 7 - 12.0 Exanple 4 Pentaerythritol
Exanple 12 7 Tetrastearate 6. 2 0.2% Et hyl ene
Exanpl e 13 7 Bi s-stearyl aodels4. 8 0.2% Zi nc
Stearate Exanple 14 7 2. 7 0.1% Conparative Exanple
58 - 30. 0 Conparative Pentaerythritol Exanple 6 8
Tetrastearate 12. 0 0.4% | NDUSTRI AL APPLI CABI LI TY

1. Accoydl gl d0:d-hen presenol ywent campras iveyd cycl ool efin
copol ymer that can be used for production of a nol ded

lys 0 havi gy d ew gef eciisg sueht asdgel vaartt gl esc (fdsdt one

eyes) can be '
cycloolefin-based monomer selected from the group consisting
of a monomer represented by general formula (I), a monomer
represented by general formula (II), a mconomer represenied by
general formula (III), a monomer represented by general
formula (IV), and a monomer represented by general formula
(Vy; and

80-20 mole% of repeating units derived from an o-clefin-—
based monomer,

the repeating units derived from the cycloolefin-based
monomer having a ratio of their presence as a dimer (Rd) of 50

mole% or less and a ratio of their presence as a trimer (Rt)

of 5 mole% or more



provi ded. 38 CLAIMS 1. A cycl ool efin-based copol yner
conprising: 20-80 nole%of repeating units derived
fromat |east one cyclool ghi n-based nononer sel ected
fromthe group consisting of a nononer represented
by general formula (1), a nononmer represented by
general fornmula (l11), a nononer represented by

energf formula (I11), a nonomer represented by
§§ al formula (1V), and a nononer represented by
genéral formula (V); and 80-20 nol e% of repeating

up-ts™ deriRed froman a-ol efi n- based nmonomner, the
nﬁpeatlng uni{ffis derived fromthe cycl ool efin- based

TOnon&k,_having a ratio of their presence as a dinmer
(Rd) of 8® nole%or less and a ratio of their
presence as a trinmer (Rt) of 5 nole%or nore 39 F
j@ I g* (1 vv K2" (V) (wherein, in the formula,

, R3, and R4 each independently represents

hydpogen, a linear or branched al kyl group having a

a-ponR-pumiger of 1 to 8, an aryl group having a
j per {¥0f} 6 to 18, an al kyl ene aryl group

—a-ctar bon nunber of 7 to 20, or a cyclic or

Qon-c%glic al kenyl group having a carbon

ﬁw

(111}

(1v)

(wherein, in the formula, R', R?, R?®, and R' each independently
represents hydrogen, a linear or branched alkyl group having a
carbon number of 1 té 8, an aryl group having a carbon number
of ¢ to 18, an alkylene aryl group having a carbon number cf 7
te 20, or a cyclic or non-cyclic alkenyl group having a carbon
number of 2 to 20;

a carbon atom may be covalently bonded to R;, R?, R3, and

R4by a saturated, unsaturated, or aromatic ring; and



nunber of 2 to 20; a carbon atom may be covalently

bonded to R1, R2, R3, and R4 by a saturated,

unsaturated, or aromatic rigpg; and 40 Rl, R2, R3,

and R4 may be replaced by a polar group conprising a

haI ogen atom hydroxyl group, ester group, alkoxy

Roup’, cBfboxyd qRoupy bypamepdeoap, bankdpogeouproimi do

group, or silyl group). 2. The cycl ool ef i n- based
compcopoly nerhalooprdi aigoh o kyaroxyt] gwher eigstdre group, alkoxy

repeating units derived fromthe cycl ool efin-based
groumpnoasrohaveraur atcyad ¢heup, prresdncgrasg a diidks group,

(Rd) of 40 nole%or less and a ratio of their
or sjresenceu@s. a triner (Rt) of 8 nole%or nore. 3. The

cycl ool ef i n-based copol yner according to claima1,

wherein the repeating units derived fromthe

cycl ool efi n-based nononer have a ratio of their
2. priesengel asl & iH B sddRdyopd 1 e r M-dmt &g ansl @ 4@k i D,

of their presence as a trinmer (Rt) of 8- 26 nole% 4.
wherdite @l glefd mbaset: £ oporyred fESPMHd k@& B Ml based

2 or 3, wherein the repeating units derived fromthe

monork€ | 1plefd N-Pased; MONQEF PFeseNte ass & HIRLr have ar <0
ratio of a racemc form(Rr) of 8 nole%or less. 5.

moled hcer cyeed 00l £f in-based &ppt%é/ﬁer;]ﬁ&ér@ﬁ@é Ngs 10 €t Bhd® (Rt)

3, or 4, wherein the a-ol efin-based nononer is

of 8rn%plre@se&t%gy formula (M) 41 (V1 ) (wherein R,
Ri1, and R g each represents hydrogen, a |linear

3. The cycloolefin—based copolymer according te claim 1,
wherein the repeating units derived from the cycloolefin-based
monomer have a ratio of their presence as a dimer (Rd) of 18-
40 mole% and a ratic of their presence as a trimer (Rt) of 8-

26 mole%.

4. The cycloolefin-based copolymer according to claim 1, 2
or 3, wherein the repeating units derived from the
cycloolefin-based monomer present as a dimer have a ratio of a

racemic form (Rr) of 8 mole% or less.

5. The cycloclefin-based copolymer according to claims 1, 2,
3, or 4, wherein the o—-olefin-based monomer is represented by

formula (VI)



or branched al kyl group having a carbon nunber of 1
to 8, or an aryl group having a carbon nunber of 6
to 18). 6. The cycl ool efi nypased copol ynmer according
toclaim1, 2, 3, 4 or 5, further conprising 0-10
nol e% of repeating units derived froma nononer
. reprgsented bypformula (VII)y IBCCH (I 1) cx~M
(whegrein mrepfesents an integer of 2 to 10). 7. The
X@ | ool ef¥n-jbaged copol ynmer according to claim1, 2,
, Y. 5, or 6, wherei n the cycl ool ef i n-based nononer
i s Borbornenel and the cx-ol efi n-based nonomer is
et hyl ene. 8. The cycl ool ef i n- based copol yner -
(wheBeioormdi,ng't 0 £ ai Bhd, RZE ea®h 4ep2esenlk hydMdgesi,Na linear
the content of the repeating units derived fromthe

or bEyedd efin, baged . pronomeigis 408t mie%r S A to 8, or

cycl ool ef i n-based copol ymer conposition conpri sing:

an aryBP0 Paflp baweigh ﬁrﬁé}ﬁsﬁé%&g'cﬁﬁ in-haser) copol yner

r
EE@‘

according to claim1, 2, 3, 4, 5, 6, 7, or 8; and
0.01-3 part by weight of at |east one |ubricant
selected 42 fromthe group consisting of aliphatic

6. GHEoRAROUN L amdey copord, A0, .53 g er%%nﬂ%ai\ﬁil ng 2,

a long-chain aliphatic hydrocarbon group.

3, 4 BY 480 DAL MNSLELN LR, 0l QLI BaSRG £OPAlY TRl e

accor'ding to clai 2,3, 4, 5, 8, or the

: I f.jn- C : i1 c ing to
der e B O oo P BB ) "o
extrusion nol ding nethod by using the
lﬂﬁg¥&h£olegln-based copol ymer according to claiml1, 2,

)
o

(wherein m represents an integer of 2 to 10).

7. The cycloolefin-based copolymer according to claim 1, 2,
3, 4, 5, or 6, wherein the cycloolefin-based monomer is

norbornene, and the w—-olefin-based monomer is ethylene.

8. The cycloolefin-based copolymer according to claim 1, 2,
3, 4, 5, 6 or 7, wherein the content of the repeating units

derived from the cycloolefin-based monomer is 40-60 mole%.

9. A cyclooiefin-based copolymer composition comprising:
100 part by weight ¢f the cycloolefin-based copclymer
according to claim 1, 2, 3, 4, 5, 6, 7, or 8; and

0.01-3 part by weight of at least cne lubricant selected



3, 4, 5 6, 7, or 8, or the cyclool efin-based
copol ynmer conposition according to claim9. 12. A
nol ded body produced by angpnjection nol di ng nmet hod
by wusing the cycl ool efi n-based copol yner accordi ng
toclaim1, 2, 3, 4, 5, 6, 7, or 8, or the
fromcyled optedd nedrasisit topod § neliplconposittion aooordidg dreide
claim9. 13. A nol ded body produced by an injection
compdahodv rapbdli segl t need Mo dhdyi g i angl dre- ctyacl ood ki pina bias ed
copol ymer according to claiml1, 2, 3, 4, 5 6, 7, or
hydr&;axdsort hereyel ool efi n-based copol yner conposition
according to claim?9.
16. A molded body, wherein the cycloclefin-based copolymer
according to claim 1, 2, 3, 4, 5, 6, 7, or B, or the
cycloolefin-based copolymer composition according to claim 9

is used.

11. A molded body produced by an extrusion moiding method by
using the cycloolefin-based copolymer according to claim 1, 2,
3, 4, 5, 6, 7, or 8, or the cycloolefin-based copolymer

composition according to claim 9.

12. A melded body produced by an injection molding method by
using the cycloolefin-based copolymer acccerding fto claim 1, 2,
3, 4, 5, 6, 7, or 8, or the cycloolefin-based copolymer

composition according to claim 9.

13. A molded body produced by an injection blow molding
method by using the cycloolefin-based copolymer according to
claim 1, 2, 3, 4, 5, 6, 7, or 8, or the cycloclefin-based

copolymer composition according to claim 9.



