1 CYCLOOLEFI N COPOLYMER TECHNI CAL FI ELD The
present invention relates to a new cycl ool efi n-based
copol ynmer having a charactdristic mcrostructure. The
cycl ool ef i n-based copol ynmer of the present invention
can be used for [ of d body havi ng
few defects of tﬁggﬁgﬁﬁgﬁE &Q%Qgghg s gel particles
(fish eyes). In particular, the present invention
relates to a nolded body that is excellent in heat
resi stance, |ow specific-gravit roperty, |ow
phot oel asticity, andECHNL [Fé#gPth- di spersi on
roperty, by utilizing the new cycl ool efin-based
gbﬁopyﬁéﬁnﬁavﬂﬁﬁﬂal@ﬁaﬂ@éﬁéﬁssﬁPtanP@Wo§UP&@P&P§1n based
BACKGROUND ART The cycl ool efi n-based copol yner
copolijasreka®ihent characteriistiics nsgekwsagukitgse. The
transparency (for optical applications), |ow
cyclophetfostassidi typEbivivefr iodgdice pirs spot ﬁea@htﬂoeau@edbe
by external stress), good dielectric property (for a
used comdemsdnctlieheoffr iac moddyy booly Wwatvéngalfser bafests of the
hi gh softening tenperature (particularly, when the
moldedobhbdgt sathcyel gellefpaxtiis legr g stf @yes) . In particular,
hi gh-tenperature applications), and high vapor
the pheseher iprepeiby (fkdatihe tpackagilagd loayf talad) isl n
general, the cycl ool efi n-based copol ynmer is often
excel3yAthesi hedtumneen sthe da, edenc eel imiidchalraecene property,
catal ysis and producti on nethods thereof are
low pdeseeilhedicityl Ornexaml eawakeni-nbecwietsibn Ralgrirty,
Docunent 2, and so forth. Wth respect to the
by ut@h@@ﬂgb@ﬂé hBwWiven dd1e rayeieelefl dopdgsrd ¢RRAYTRY
Is used such as a film a cast filmof
chara%%@!h%E@tnﬁﬁng%%&%mﬁﬂﬁﬁiy”Ef i s described in Patent
Docunment 3 and Patent Docunent 4. And, a film nmade of
cycl ool ef i n-based copol ynmer such as norbornene
copolynmer is described in Patent Docunent 5. And, a

sheet of a sentcrystgﬁbkgﬁogﬁglgefefln copol ynmer is
descri bed in Patent Docunment 6. And, a film of

gl agreth &g'as@%rd S Egﬁlﬁﬂeors%daé 0 Rahgl, Docurent

avin rdity base on a

chara?c% 9%%3%%” ;’fﬁ’t e dnhsbaseépﬁairﬁegtdfnﬁ R
dencggI at defeyt%nglso caleed fd Sgﬁf es, .due t

appllc@ *part i credl Preasiy oecury n'o & 15 not

readlﬁ-ﬁp %%ilfﬁér ?f?(n %hﬂalpltaﬁg'%nﬁ%%s s %ﬁﬁtﬁﬁgﬁﬁ'ﬁcg'ﬁb%#erty
l U Pat
(for puEPPOSPFeR R CIGErEEs Bt q&v%mm %ear%ae i

Publ i cati on No. 0946618 Pat e t unent : DE Patent
SOfteP&lS’igu CETPER 2B S Jasae t h@ [ BetTen
Publ i cation No. 241971 Patent Docunent 5: EU Patent
cyclopydsifilEatiSor 2458 )0 38460 4 Pt dritmRcthieit @Y Bt eis) - and
. Publ i cati on No. 0610814 Patent Docunent 7:EU Patent
high pgRore RETEH o PIOBRIEES Fenmhddiameading B patkrld) - In
Publ i cation No. 0610816 DI SCLOSURE OF THE | NVENTION
generRdobltégs cves Use 1Sl edraned heoRrmhigia s off Unidesn t$ignthesized

above-descri bed present situation, an object of
under the presence of methaliocene catalysis and production

methods thereof are described in, for example, Patent Document

1, Patent Document 2, and so forth.



3 the present invention is to provide a new :
cycl ool efi n-based copol yner that can be used for
production of a nol ded bo havi ng few defects of the
nol ded body such as gel pafticles (fish eyes).
Sunmmar y In one aspect, there is provided a
' ,ﬁmcﬁo%’ %ﬁéc{ NPL oML DOt 1 @0 PBEEHRCYN Ofh BcHtd e d-jaoie e fin-
he met hod conpr|S|ng adj usting a cycl ool efi n-based
cQ 0' "E‘r to d ntepf10f 2080 Mol o %of
- based GR Vﬁﬁruﬁ?t% %ﬁrg%% $0%1at |'east one
cycl ool ef i n- based r.se t@@tQEQU@b £
| ethyl@%ﬁs{lgf?ﬂﬁn%?e Cﬂ%ﬁ 2‘3@ L3ruegLemt %% cumen

représented by general

formu epre
5 ana(Prfenh HokbRerTT Bpr usi G0 ByLamSa o ascs T ased
Ped b Lt
B T

content of 80-20 nDIe0 eatl nItS d |ve
Documppgnban M & ﬁ?b%\%*éoo rl‘?aeﬂnl 5 C lde%ln

the repeating units derived fron1the
copolyyerobFeflPACEABEE ABnEAEFT5r DOEHPRE &- dﬁﬁﬁ%& ?F&ﬂlm of
adj usted to 50 nole%or less and a content of And
cyclopépéani ngrahbmsrdéri déaciosrtt A8 EFEFBDI BPFHmBH Zl' ’
nmononer present- as a trinmer (Rt) is adjust
a filmphe%iog hogb rigikéte kasies PﬁeafSVﬁﬁPQlR lnRﬁgpoéﬁ@er
R4 each i ndependently represents hydrogen, a I|n
is dieclbsadchied Pakkyit Posupenavitng HOEaY®BN FYFrR L %?lﬁfbased
' "to 8, an aryl group having a carbon nunber of 6 to
copoly&ﬁranhahkyhheetanﬂeqyymﬂhdﬂnﬁﬁﬁ?céscaﬁ%éﬁ rarted &fsh
7 to 20, or a cyclic or non-cyclic alkenyl group
eyes, h@ﬂbﬂ@o&g@drb@ﬁtﬂuﬂﬁﬁﬁ40ba$ﬂhyZQ@CUg dar poddanem nBye
be covalently bonded to RI, R2, R 3, and R4 bya
copoX at=ed .t Hen gatciyladned, ot artenate fe atisngnhabd t 3heR1,
: and R4 may be replaced by a pol ar group

perfo%‘?dﬁpfdes'dfg theh gt afcay, Mot axtyill igradnipn édtegreof is
group, al koxy group,  carboxy group, cyano group,
restfygggagroup, i mdo group, or silyl group). Means for

Sol ving the Probl ens

Patent Document 1:EU Patent Publication No. 0503422
Patent Document 2:EU Patent Publication No. 0946618
Patent Document 3:DE Patent Publication No. 224538
Patent Document 4:DE Patent Publication No. 241971
Patent Document 5:EU Patent Publication No. 0384694
Patent Document 6:EU Patent Publication No. 0610814

Patent Document 7:EU Patent Publication No. 0610815

Pateﬁt Document 8:EU Patent Publication No. 0610816

DISCLCSURE OF THE INVENTION
Problems to be Solved by the Invention

Under the above-described present situation, an object of



The present invention is a cycl ool efin-based

copol ynmer incl udi ng: 20-80 nol e% of repeating units
derived fromat |east one cycl ool efin-based npnoner
selected fromthe group consisting of a nonomer
represented by a general formula (1), a nononer
represented by the general formula (I11), nononer
represented by the general fornula (I111), a nonomer
represented by the general fornula (I\O, and a

th%g'ﬂa%%‘%ngft:%ﬁ?%%ﬁ by the 9899%6“ Vzgé E cié/%le?ﬂ‘f’ based

repeatlng uhi ts m an
efin- a ed_no Qe r unlt derlv
CQPrEXW?ﬁe §|88Pe?) ase Cﬁb oner t%&anfz F at &%% body
their prese ce, _as of 50 nnle@bo
RCREG 8F Ehe: FopPelencd) aSia 1 il figrmicles
, &Rt) of 5 nole% or nore. In the formula, R2,
R¥SS4nd R4 each independently of the others
.represents hydrogen, a linear or branched al kyl group
SUREGTMg. a carbon nunber of 1 to 8, an aryl group
havi ng a carbon nunber of 6 to 18, an al kyl ene aryl :
gr odp haweng agreathon tigmser iof Prcyiged or a mgtdicidc for
or non-cyclic al kenyl group having a carbon nunber of
im@roeid@. Mpeeewerenaycaclonaat omlaey béocoval érnitd y method
bonded to R2, R2, R3, and R4 by a saturated,
conpsatingt edadpusatogat ke eiyofoo Fuf i heramrde, dﬂpoﬂﬁmer to
- R3, .and R4 maybe repl aced by a polar group of hal ogen
in@t 0fk : hyglr @xylc@iftoupr esi-e90 ghmeup, @l k@xyrgpedping units
car boxy group, cyano group, am do group, imdo group,

de@ivall Yls i hPuPat  1eaVeeweghd r omyd g bW -RRIsRY Ofmonomer
contan|ty of the repeating units derived fromthe

se@éE'tQQ' 19 ?ﬁéegrgﬁﬂoggf151ya§ngoéfcé“rﬁ’én&ﬁéf‘cfégfes‘gnted

t he cyc ased nononer i|nhcludes: a case

nlts
by ﬁ%? #t%llﬁ ase&gng Zﬁer aﬁ§5%%$ﬁ|§5§g%%ﬁ%$%d k“% %?neral
he repeating_units deriyve rom:.t h
fogmg gflﬁI%aseélngﬁgﬁ@ ar%e%%ﬁﬁﬁﬁf%éj 8thg E%lofformula
onﬁ repeating unit derive fron1c ef| ,
onér PONGMEAsESPREHAT LR t e ?%Ib r| végd 2
from cycl ool efi n-based nononer _are dlners a case in
MORAIER Fﬁ@rﬁéﬁéé??néﬂﬂﬂﬁ%ﬁﬁﬁﬁl@%%PW%%NHY%@ and a content
a- ol efi nbased nononer- are bonded to both sides of two
ofcEArLAuBasky Bénﬁ@ﬁeﬁéb@ﬁtPﬁgt@n¢?§lYﬁ#|§%&Pf%%ﬁﬁ olefin-
cycl ool efi n-based nononer); and a case in which the
bapepeatdmmgaumi t shdeeivead ft@nt@y*@l 06| eflin- bapedting units
monomer are trimers (a case in which the repeating
deunitd deranvedher onyd heole Ol refiasehiasednommonegrregeet as a
bonded to both sides of three continuously bonded
difrepeat(Ray umi tssi-derdeded-d rom ayceévobef lasbased a content
nmononer). In addition, a case in which the repeating
ofURiHes #lgdaechd reni eyclieeliobiniased tANOFPE LSS Befin-based
tetraners or nore (a case in which the repeating
moHBﬁnE§ decikyed LLom thepayol @hiynshasedyawaanes af éoles or
bonded to both sides of four or nore continuously
nol@nded repeating units derived from cycl ool efi n-based
nmononer) cannot be detected by 13C-NVR to be.
described later, and therefore, can be ignored in
the present specification. In FIG 1, a schematic
view for explaining continuity of the repeating units
derived fromthe cycl ool efi n-based nononer
(norbornene) in the cycl ool efin-based copol yner is
shown. The present inventors have intensively
studied to find that in the cycl ool efi n-based
copol ynmer, when the ratio of the presence of diners
and trinmers is in a specific range, a characteristic
m croscopi c structure is forned, and surprisingly,
defects due to gel particles, which are so-called



7 and repeating units derived fromthe a-ol efin-based

nmononer. The cycl ool efi n-based nononer is at | east

one selected fromthe group consisting of a nonomer

represented by the general formula (1), a nononer

represented by the general fornula (l11), a nononer

represented by the general formula (111), a nononer

represented by the general sfornula (1V), and a

nmononer represented by the general formula (V). Anbng

then1 the nononer- represented by thegeneral formula

(1)s the4nononmer represented by the general formula

(1 nd the nonomer represented by the genera

(V) gre preferable. Specifically, norbornene,

E ﬁuted nor bor nene, vinyl norbor nene,

nor pornadi ene 6A? tetracycl ododecene are preferable,

and nor nene i s nore preferable. Mreover, in

anot her entiddi nent of the present invention, -at |east

one of RL to R4 and/or R9- R12 of the a-ol efin-based

nQEoner epresented by the chemcal fornmula (VI) to

b ribed later is unsaturated. Wien such an

iy ated group is contained, further, a branched

charﬂfc ornmed or a cross-linkage can be forned,

anc _ si 2 ¥ xation, chenical nodification,

of a ther nof or med part can be perforned.

Th% forgati on of a |ong-chain branched chain (by
Fagdblng a side chain into a second doubl e bond of

F1¢len /1l odd Téaction time for achieving high
substi tutior). In the cycl ool efin-based copol yner of
the_pre nt 8 invention, the lower Iimt of the

it 'of the above- descrlbed repeating units

gt limit thereof is 80 nble% If the

Iessg@hap 20 nol e% the thermal resistance
~gw and the practicability may become

|nfer|or ~Li the content is nore than 80 nol e% the

tenperature required for processing may becore hi gh
and the morkabillty may becone inferior and the
ob@é&x d body nay be colorized. The preferable
| ower

limtY s 40 nnle@b and the preferable upper
LS ; The above-descri bed
_' ng is not particularly limted as
; a s-..gapabl %f bei ng copol ynerized with the
cycloolefln basegdacopol yner. However, for exanple,
t he nmononers represented by the follomﬁng formul a
(whdtdims pLeferabl e.roAmng,t ham, etdlyl emé,isamarer® each
preferable. The above- descri bed a-ol efi n-based

lnﬁ%?l%‘h%‘?n‘ifjeibr ESBAEEETEY tMedFovtdmi iy foPREFa TV Phfdyhed
alﬁglr. :é?&;ﬁ' W&L%@ra | b BRI At NS, 0f1 thwp 8k,| ngs &yl group

having a carbon number of & to 1B, 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;
a carbon atom may be covalently bonded to r', R?, R,

and R? by a saturated, unsaturated, or aromatic ring; and



In the formula, R9, R', Rll, and Ru each represents

hydr ogen, a linear 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. Anpbng them nononmers-in

which R9, Ril), Rn, and Ru each represents hydrogen

or an al kyl group having a carbon nunber of 1 to 6

such as ethyl group and propyl group is preferable.

9 . In the cycl ool efi n-based copol yner of the

present invention, the lower limt of the content of

t he;abovye- descri e I It riyed. f

, jafoﬁéfiﬁfbagia‘ﬁgﬁgn%r | Z%Qngﬁiggggg't e %pggghll group
| i m.t .t hereof_ i.s % Lf on is_|

RS 368 noT oo et erpabae Gre Cgda: re iy coBEE group,

rocessin? may_ becone high and_t he workability. nay

2 5&Cdme i HF Rt i or attd ™t hd"6bPai ned™ ol ded Body® @g grotpy

. hecone colorized, If the content is nore than 80

T5Pe g OPRe  Phef Y | r&si%tance may be | ow and the
practicability nmay becone inferior. The preferable

Mepgief oFi APt Vi B9 40N PO &Y 1 eAd t he preferabl e upper
l[imt is 60 nol e% The cycl ool ef i n- based
copdhgneregbnthangeasent inventivehomyleontaterdl copolymer
repeating units derived from another nononer that can

ingéudopal ydrigPeduaic®h ¢hereyehvon@f inibasddrimpndngrom at
and t he a-ol efin-based nononer. Such other nonomners

leas€ ook parfloclkdthybbiead tednandr i selame=di fores tdrd group
cyclic olefins. Anong them the nononers represented

cobyikhenfoldowk nghohemeul adpfidsentrea ef ar akineral Adrmula
the formula, mrepresents an integer of 2 to 10. _

- (Ihn hensyshaol e Rahasads gopokyaegeakrhhe sRrasent (11), a
-~ invention, the upper limt of the content of the :

mo%@ﬁ&%'Q@ﬁ?é%@ﬁ@e&eﬁﬁaEEQQ @Hé£§1d§6£mﬁ¥%f(fﬁﬁﬁﬁua monomer
ot her nmononer is 10 nnle@g If the content is nore -

_ ,e% .desi f S as er nal
rekggggﬂgﬁggk§<béc?ed5§ﬁ%t e g%%?@%%efr§@£hs§§% <" monomer
opol I y.haot be obtained. -A e 1 ref.erabl e,
refRBOLKPE, BB (N8 iR eSat andTana, O o b PP Bl Rt ot
u r limt is . 3 nole% In the. '
e R FbBP el HEBagat: Copot §7MBr 2B “TRLS prdied AvaIIg, the

the repeating units derived fromthe cycl ool efi nbased -
TeRBAbNBY HAVESa GSAtVE Yot el Y r %%%%%%y%?%bﬁisﬁé’r monomer
(Rd) of 50 nole%or less and a ratio of their
hapiegefcE2hsCactr ARt (RGSHVICS FDl %O TorEn ARk @& S0
of this range, fish eyes may easily occur in the
modht aioved! et deddbedyratto i efprtdfedraliteeadiate Risi 8 4@imer
nol e% or less and Rt is 8 nole%or nore. It is nore
fopreferable that Rd is 18-40 nole% and Rt is 8-26
nol e% It is preferable that in the
cycl ool ef i n-based copol yner of the present invention,
the repeating units derived fromthe
cycl ool ef i n-based nononer present as a di ner have a
ratio of racemic form(Rr) of 8 nole%or less. If Rr
is nmore than 8 nole% the occurrence of fish eyes in
t he obt ai ned nol ded body i ncreases. '
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The ratio of the repeating units derived fromthe
cycl ool efi n-based nononer present as a diner (Rd) in
t he cycl ool efi n-based copoldner of the present
invention, the ratio of the repeating units derived
fromthe cyclooleflnbased nmonomer present as a trimer
(RE) (& )2 PREST atF "OFSt he meso bodies in the repeating
units derived fromthe cycl ool ef i nbased nononer t hat
are present as a dinmer (Rm, the fatio of the racemc

bogﬁe%gﬁ# the repeating units derijved fromthe

cycl oofefi n-based nononer that ar¢ present as a diner
(Rr), And sogforth can be obtained froman integra

57 "a"% spectrum The pdimary structure of
thefpol.yner identified 11 by eaclh of the spectra is
descri bed~{_n, Macronol ecul es, 2000§ Vol. 33. Page
8931, Macrowpl. Chem Phys., 2001) Vol. 202, Page
3490, and so forth. The nmethad for obtaining the

9% =iy specifically

t he

nt is 44-45.8 ppmis set Jto be Is, and the
|ntegr@I val ue of the spectrum obderved when t he
chernj.eat-ghi-~ value is 45.8-48 pgmis set to be Id,

to be It,, and the integral value ¢f the spectrum
obgér ved®when the chem cal shift Jalue is 45.8- 47.5
ppm i ;set to be Im and the intedral value of the

U gnved mhen the chemicdl shift value is

47 _'”|s s%g be Ir, and tjhe integral value
of #he«spectrum obsef ved mhen t he jchem cal shift
value is 25-34 ppmis set to be |4, and the sum of
the integra* values of the spectrym observed when the

chenical shift values are 34-42, 44-48, 49- 50, and
Cﬁgp @swtobeln FIl[G 3 shows a

the cyfzoolel_n bas

ed copol ymer

ﬂ-;noner i s norbdrnene and the
FIG 4 shows an

f Id and I's. From

val ue prOV|ded by one central norHBornene nononer out

of the spectra of_three bonded unjts of

el 9 HEsed mRoneR i reRfeR cyddoliadenepssadly of

copolynmer, and the 1d represents the integral val ue
the pE3ordedcByeERBLEpRYBFAIER /t Wo HORAEd OinPranghed alkyl

cycl ool ef i n-based nonomer and by two norbornene
groupphaiéng af chePRNeRbFLELt odf 1t e borded vdnioreupf having a

cycl ool efi n-based nononer, and the Is represents the
carbpnt sgmlervafué bpo&Bdeanb?hméesw@e@trw&mgebu@n@aurﬁimg a

of cycl ool efi n-based nononer. This is shown in FIG
carb@n hembert hé peak 80,t be speptalim off SohncklGiclalkenyl

appears in a region of Is, and the spectrum peak of D
groupphesrsgi B thebpegnombefr bd, Zard tie spectouarpeakcatbon

T appears in the region of It. The attributions
atomtheyebk tawgéénaﬂyCHohdemlng>Eﬁe ROJ yATRr amai ®*dhai s

out of carbons of the norbornene nonomers. From

above, the ratio of the repeating units derived from

the cycl ool efi nbased nononmer present as a diner (Rd)

can be obtained by the following fornula. Rd = (Id -

2 x 1t)!l (It +1d + 15s) Moreover, the ratio of

the repeating units derived fromthe

7 . %
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using the integral values of these spectra. FIG 5 is
a 130- NWR spectrum associated with In and Jr of the
cycl ool ef i nbased copol yner Sanhen t he cycl ool ef i n- based
nmononer i s norbornene and the a-ol efin-based nononer
is ethylene. The ratio of the ,racenmc bodies inthe ; .
Saturapedt i MP U ERC efdr i Ve 2 FOBAT H Ret Y8t oI BT RS R+ RY
, Nhononer present as a dinmer (Rr) can be obtai ned by
R%r 3k § dhd bW higrepidef@. PRra PPEAT (§FOUP | & halogem atom,
addition, the ratio of the neso bodies in the
hydregpbad T oigP urt sl e TveRl f2bkPEHedEGEP ooF@FPAXBagBeP -
nonomer present as a dinmer (Rnm) can be obtained by
cyanghgréepl ownihde forop a. IRhle grpupl rox $p}ylngroup.
addition, Ir + Im- |d. Moreover, in the same
docweehttrom the désoer ideddtt It adnd igoritientoipfthe repeating
repeating units derived from norbornene in the
unitsydéooved i Tirdmsene copol yokef{Rapaaad nhecwent ehhe of
repeating units derived fromethylene (Re) can al so
molebel abt st neccdreomf hehe nteglablyalinesasédt henspect iacludes:
observed by the 130-NWVR neasurenent. In this
a casal twl@ltiiom, thiderapabel ngf unboen@esivsedr €kahni ¥etyoolefin-
' cal cul ated fromthe nunber of carbon atons in the
base8pecictdt It mHinby amoBEmAVR $peehsem ASsREEAL €de
with le and In of the cycl ool efi n-based copol yner

. repedbengt hei €y chopl efd nbasedt RBNQABI e FSnNBEBOENABRCABE are

the a-ol efin-based nononer is ethylene. The content
bond® £EPEeth NG 4kt St dehtVedpbEemmhAoLRYENgRE: Bdt Reom

cycl ool efi n-based copol ymer (Rn) can be obtained by
cyclbBecEohlowing LorauL ey ; &405@e:ihn@hﬂchbtﬁe(k@Féagiﬁg

Nn)/ 2 = Nn/ (Ne + Nni ~ I'n addition, actually,
unit%???ri@?d1§£6ﬁm@§?988}é?ﬂhLﬁaggasﬂFﬁgg?ktaké dimers (a

lcult to conpletely separate all t he peaks,

'case?ﬁﬂ.%ﬁfcﬂeéﬁé Py éé@Pn?”SnﬁEgtBEEivéhSQroﬁCEB%dBQ81E9in~

e measur enent apparatus and neasurenent conditions

basegg?éggmercé e_?éggdpgés%ﬁkh!E%d&gaﬁfbgﬁaiEgﬁggﬁhously

_ues and_ | 10 O g I n e?ra al-ues ar
mona3h PLELY; ShIPLACEY GRORRabgShcyle, Togsslosy one

monoBBELPRRRSARHTRS, RTEL' R 5Pt SRR gergved trom

| vent”
- i . 0
tetra hIoroetQane QZ.Cbncngratlon” 10 /6gythe

cYcl&E%éﬁ%n—baseg monomer are TIIMErs case in whic
repeating units derived from the c-olefin-based monomer are
bonded to both sides of three continuously bonded repeating
units derived from cycloolefin-based monomer). In addition, a
case in which the repeating units derived from cycloolefin- .
bésed monomer are tetramers or more (a case in which the
repeating units derived from the a-olefin-based monomer are
bonded to both sides of four or more continuously bonded
repeating units derived from cycloolefin-based monomer) cannot

be detected by B3C~-NMR to be described later, and therefore,
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Measur enent apparatus: JNM AL300 manufactured by JEOL
Ltd. (resonant frequency of hydrogen atom 300 MHz)
Di anmet er of sanple tube: 56mm Measurenent
tenperature: 100 C Measurenent nethod: power gate
nmet hod Pul se mndth 4.1 psec DelLay tinme: 1.394 sec =
can B ORQFed mor th P EREER 15%%%1§égakﬁ%%rvév1éﬁG 1, a
freguency width: 20408Hz Decoupli ng: lete ‘
schemacupT 14 T etfatd Wy B9 neent 108HBY of refeeReReI RS
chem cal shift: the central peak of the trlplet of
units ¢ BEWOr bEORaree | avakeolof yp-bgsp@rmonaser (nogpernene)
preferable |ower Iimt of the nunber average
in the| ol eelobighvastd tperelvnesl &6 Akdesed copol yner
Is 5000, and the preferable upper limt thereof
508, m&.swmdmlwtm@ﬁvméxra@@meé@ulmdﬂ@idgmo ifd nd
| ess than 5000, it is possible that a nol ded body
that hiavi e sef ¢1ed baf isthangd hcosohpieobt eheedthdheant ihect the
nunber average nol ecular is nore than 500, 000, the
presaemtaabf | diyenayaieécontnent eisoin Fhepaoi£ipredegapl
lower limt is 10,000 and the nore preferable upper
charddtmtisisi 2001 O0Oscdbt eoseructaret he finkheed) asnaei ght
of the cycl ool efin-based copol ynmer, Mt Volune Rate
surpfMMBgan hefased @se aroi ddexpaThecMWYR, canibe are so-
nmeasured based on | SO 1133 and neans the vol une :
callddrls 16h ndyeit £Sdo Ofiot estad i scbargedahara 10184 AUkESded body
when the tenperature is 260 C and the load is 2.16

havifkg. th<§1@ ef er bt en I wwespt hiheqof the
cycl ool efi n-based copolymer is 0.1 nL/10 m nutes, and

rhe preflerablie-uppel-d nide thgreany fhﬁg%%ﬂvéﬂg)studled to
m nutes. When less than 0.1 nL/10 mnutes, it

find POSSE b8 tHataay |Qﬁgtgog¥r99¥6n9réﬂfE&Elggief}n—based

strength 1s not obtalned. Wien nore than 500 ni

monoﬂ@fugf§s iggb?P ?'@Emg oDﬁﬁé% HHVmQSo/Q%ngoin Jﬁfch

nor e pre er ower |n1t 'S nutes, and

brid eg)a) 0Pl {8&?%? Qeé}zl:igb?ﬁﬁnZBgsg%i/&Qn puLes.

era OV\Br | ass ranS 1 on
con SR R SPGB TR s
“rac%@ga%ﬁ?aéhiﬁ,p PedbrhPiyts Qﬁg{%ﬁ Bobah Qgﬁﬁngéaeb%? same
B e N B e e

in cycloolefin~based copolymers having a higher ratio of the
meso bodies, even for the same dimers, and the occurrence of
fish eyes is greéter in the cycloclefin-based copolymer having
a higher ratio of the racemic bodies. In FIG. 2, a schematic
view for explaining the structureé of the meso-body and
racemic body in the repeating units derived from cycloclefin-
based monomer existing as dimer is shown.

The cycloolefin-based copolymer of the present invention

has repeating units derived from the cycleoolefin-based monomer



16 may be colorized. The nore preferable lower [imt
is 80 C, and the nore preferable upper limt is 200
C. The glass transition tenperature (Tg) of the
cycl ool efi n-based copolyner is affected by the
bl ending ratjo of the repeating unit IS
and EORmsEds T Par e EUTa L hiecdselaf g basoa hondmer.
cyc| oo] ef i n-based copol ymer synt hesi zed only_by the
The ¢Veloolefin-hased Hononer +8prEseRtdd Byct Relected from
above-described forrmula (1) and ethyl ene, when_the
the 9%@?% %@Dth%tt%%e%fl%gm%%@m§rd§?PV§§ePF6ﬁ1Pﬁethe general
cl ool efi n-based nononer is 25 nole% the gl ass
formw anstti oh neppeeht trRT €Ty tpdchieshabsaressicioangla
when 65 nol e% the Tg becones about 200 C Slntlarly
(I1) i 2 cagesnen Wpthsanboedepy cybrookeeralbaseBukBndded), a
is used, the glass transition tenperature (TQ)
monom@conagrh$QME¢da@yth@era@merbécénesuﬂargéV), and aTpenomer
cycl ool ef i n-based copol ynmer of the present invention
represenbed prpdutedgbyeopl | iwzmndgat &) pol Amenyg zEteéon the
catal yst and the polynerization conditions. It is
monopeef esabdsethbed bhetkat abystralisédrinot aprdflucichg tmbecmer
cycl ool ef i n-based copol ynmer of the present invention
représer@tedciey ch&2gsyanelr fornmial [(oveneandt ahgstwonther
racem c 02 symetric nmetall ocene catal yst includes
repréfELNRe By hyhédgse=bas fopsanyl )\ vii aeenpudrerable.
di chl oride, racem c-dinethylsilyl-bis

spec{2i 6Bl hy| - herBerneeay! a1 ki ncenbert dueBhonbEBoraBde, vinyl
racem c-1 sopropylidene-bis (tetrahydroi ndenyl)

norb&+h&QN] URb Ehshhokridge bp addi-tbi9BiohhRecreaRi Ags of
the termracem c 02 symretric netall ocene catalyst is

prefgﬁéﬁiébeQnﬁ”néPHBPﬁéan1§hﬁ6k%aFrB%%k%W§e ZOQQreMGEr, in
100, page 1253-1345. In particular, in chart 10,

anotﬁ@frémﬂt;ailﬁgﬁftofl%hézpréggngh@twveﬁél% “3% 933+t one of

document, typical exanples of the racenic

R tc?W@hr rn%'gahim%%nech%atoﬁlc}’l%fﬁ{—%%éa?nfnl#drfdr@éjr represented

em a conplex catalytic sys
by tﬁ@céﬂéﬁtégg ﬁﬁuﬂg”%‘v? t%t E)ter A Qe e ;5
ZI rconrum e an al'unoxane 1s
I bIe Anot her catalyst systentcan al so be used
unsa? §£grodUC|ng the cycl ool efi n-based copol yner of the
pr es i nven s the haracte stic

Whenn%%? R I e B A AL
branﬁ:]g%g %ﬁ%fe-gggﬁngngf fPﬁT&EH}a/S beerc]:rfo%%rlqltnr]]caatge SHh be formed, |
s LK TS 5 O A

zirconiumdichloride is used as the catal

fort%y%ﬁo@lEhﬁﬁﬁ8§86m86p8ﬁyﬁeF38fbﬁhgeﬁﬁ€§' |n?EﬁtF8ﬁmatlon

‘cannot be obt ai ned. t he met hod for producin
of ath@nayahaénebrﬁnﬁaaéd%léﬁa y(r?éfr et o GIrek énts ide chain

i nvention, such a conventionally known nethod as
intodaseerped PRAUBUSPRPEAT OPUB IcHCoMNSNGI4ERIB ke ormed

used. Specifically, for exanple, the
by a@p@b@@ﬂéﬁﬁn3§a§§al@ﬂn@ﬁePQ%ﬁ$Qﬂ#?%?MﬂﬂﬁQQﬁQk%kﬁﬁS (a

nmononer are introduced into a reactor vessel, and a
suffsolantom opndi spersion [ilgd o cwof thiaﬁﬁnﬂ3hﬁgmystem

is added thereto, and the tenperature is set to a
subspredetienii.ned tenperature, and thereby, the copol yner

can be obtained. The ratio of the repeating units

der itted dyoindhef wwronses copbhemebt afnéte present

cycl ool ef i n-based copol yner, and so forth, can be

controlled by appropriately setting the tenperature

and pressure of the reaction. In addition, because

the a-ol efin-based nononer is often a gas form it is

preferable that the pressure of the olefin is

mai ntai ned 18 constant so that the induction rate of



ey

7y

| ubricant is also enconpassed by the present
i nventi ons. The lubricant is not particularly
limted, but at |east one sklected fromthe group
consi sting of aliphatic ester conpound having a
, | ong-chai n aliphatic, hydrocarbon group, _anjde
taven un@“%a&fi’“féfzi%hﬁ- Bﬁa’FﬁeaFPBﬁﬁPFcoﬁyg}%c aPB8R~
group, and salt having a |ong-chain aliphatic
deschifpd R HroHup i §s pleFevapl ErorncRadprPiehinrhased
| ong-chai n aliphatic hydrocarbon groug means an .
monoEey phat ¢ MkR ocarBokgr BoBekaliRgtatbarseh asnBer mete?.
10 or nore, preferably, a carbon nunmber of 12 to 30.
If thmeconippiicaht tomposedanof Ot melafki phati Ehesmadl resistance
conmpound having a | ong-chai n aliphatic hydrocarbon
may kg obpwisndothpapractliapbylityi med badomaciodesiar. If the
conpound in which an aliphatic carboxylic acid such
contet steardxe achaly fOnhahed, athd, thmhenktuaei deqolieed for
acid, and palmtic acid and (a pol yval ent al coho
procsuein@snay hyd@mee ghygbl andi eéhbylwenkahhiyéol, mpyopykene
gl ycol, glycerine, pentaerythritol, and
infedi pend@a@ryttdirobiodined aoidedvabdrnt malcbbokbohaviingda The
| ong-chai n al kyl group such as stearyl al cohol and
preforslylc al oodol Jiate est e0-hboked bypddehgydpatifemrable upper
condensation or the like. In addition, in the case of
Iimitisi figed heopot yval ent al cohol, all of the hydroxyl
groups in the polyval ent al cohol are not necessarily
8%l ladoviek@its caithedl o= £ 8- pasdd ahdrorkst ef ¢ fhed
: compound, in which sone hydroxyl groups renmain, is
part 86802 PO$S] Pher e ATRRY1 ERgM sgk ¥Ceki BEpdbItedrabeing
nonost earyl behenate, pentaerythrltoF tetrastearate,

'copog?rg%ﬁfﬁé@ hpitRl chei slearat erianeRent 2ebyhbret0l However,

egarate are preferable, and 20 pentaerythritol

. he | ;
for é}?ﬁlﬁﬁfé,eaf texﬁééﬁcal:ﬁnggg Eéﬁ%%rs@gjlt%d ingthg %olli%'iﬂll(ﬁ%n%ormula

conposed o o conpound hav a long-cha

al | j oc [ artLc I _
) P R G R gy R, Sl L YRS Fretorarie.
The 3@?¥g:?§§¥£i}9§g 3L59Q§Ehgb%%reh%o§%|n'o&ﬁ§mr %%%eg&ed by the
pol yval ént"-am ne conpound such as € yleng I'am ne,
follgﬁfr(%l %Q?m\gigm.(’{?f) &S‘y“ %%t @éle%‘n%iglcﬁm e, i%n%omb&na_tions
phenyl ene "diam ne, or-a monoval ént “am ne conpoun
of thav%nlg a long-chain aliphatic hydrocarbon group such
% KtR4PyrT APhE  and nontanyl anine) are
am de-linked. Anmong them ethyl ene bis-stearyl am de,
st eargtt stearyl gnmide, and so forth are preferable,
and 4 he eghyl.ene|bis-stearyl amde is nore
iFeker abl €Y 17 The | ubricant conposed of the salt
pihavi ggZa | ong-chqin aliphatic hydrocarbon group is
not particularly®limted and includes salts of the
above-described alj phatic ﬁ?rboé%lﬁf aci d. The netal
BFithdibfy G He sdt tr i5s nok  paffiCc @l ard3Fh | TRRERE i
zinc, magnesium calcium and al kaline-earth netal
hydrggenpr af éEadhe. CAnBEGChER adiNye % gprefrervadlsice @ carbon
For the lubricant, a wax such as silicone,
numb@p| 9pr 6pytefe Axanopryd Patchid e imex anmpiwnygagber of 6
together as well as at |east one selected fromthe
to 1§r olprnwonsitsiingnofiomaral i phabichesf erRConpdundind R each
havi ng a | ong-chain aliphatic hydrocarbon group, an
reprasedes chppoogdnhavi ag allkydg-grraim talviipltatd ccarbon number
hydr ocar bon group, and a salt having a | ong-chain
of latbpBatuchhydr etayfogrgngumnd progydr drienbliendimgferable. .
amount of the lubricant in the cycl ool efin-based
copol ymer conposition of the present 21 invention,
the preferable lower Iimt with respect to 100 part
by wei ght of the cycl ool efi n-based copol ynmer is 0.01
part by weight, and the preferable upper limt
thereof is 3 part by weight. Wen [ess than 0.01 part



22 nylon 66, nylon 11, nylon 12, polyethyl ene
t erepht hal at e, pol ybutyl ene terephthal ate,
pol y- 1, 4-di net hyl ol cycl ohékane terephthal at e,
polyethylene napht hal ate (PEN), polyethyl ene
naph hal at e blbenzoate (PENBB)_, phenal - fornaldehyde
rEsite ICAMHET Y ThASReh fP Hedist, delthe g¥&sent
proplonlc cel lul ose, cellul ose ether, and protein.
invenhioRy cHedl BPYRL basBHt copoF)RerorbiRbsPEi BRe oRLPHR-
present invention may contain a conventionally known :
deschierd i vePetehnasubltpadebl gedst apil pzetepin-based monomer
antioxidant in anpunts not inhibiting the object of
is 2@ Hecppesand th@eﬁpp@ﬁ.limigehEEQEthgé &@dm@lves tHatthe
can be used for polyolefin such as pol yethyl ene or
conteyal ybs opytenehaneZprepbedbl eheéotenperature reguired for
cycl ool ef i n-based copol ymer conposition of the
procegesentmayvieatooa. hTge ahdr ueokerksbabityzeayi benome
particularly Iimted and includes: an ultraviolet
infeabsordrent tiseichbsihydroxyipiehytybeagobecamol eplorized.
hydr oxyl benzophenone, formam di ne, and
If thenzyhtaene: sanpher thang8éennheessutheashermnadmateistance
ni ckel chelate, and free radical; a radical-trapping
may legendw Saed @ise speactakbhyihindenad pbeset; iAferior. The
hydr oper oxi de- deconposi ng agent such as nicke

pref@mw1@X1@neﬁl ckelccopphexmef syl phUr teenbatfERgble upper
conpound; and a light stabilizer of HALS type. The

limifaMd oxd dapte¢s not particularly limted and incl udes;
a free-radical -capturing agent substituted phenol and

aheMabiq T8 -k & RYIFBI HRs deCOMRQS NG AGRNT SHGHR 1 o
as phosphite, phosphonate, and thio conpounds. The

may &6t ook efdnsbased 89E95y8§5l988p9§bﬁ'Qﬁogﬂeihﬁg ﬁer that

present 1 nvention may contaln I nactive partic

can ﬁ@ gﬁﬁgrQQe&rgykﬂ'Eﬂetggfgggﬁbﬁﬁg BQE%ﬁdeﬁ?%er and

I ding propert inproving the ro

e P SLTERLANE. T 55, 1 B Ly L
partf%ﬁﬁ% fl?&l gzand zgglu?gdd§89%FuandagDrlEggéiggﬁns

|neaumna m ner a mnos

- Phospianécsi Fepre ottt B bifcFalt gyt Yot

one hydro t and two- hydrogen salt), a benzoate
(VITDtaif  PRE" eﬁ?g§? a terephthal ate of Ca, Ba, Zn, or

Vh, a t|tanate ofy MJy, Ca, Ba, Zn, Cd, Pb, Sr, M, Fe,
HC% I\% ghr te of Ba or Pb, a carbon (such as
%ﬁn b ack or gr aphite), a glass (glass particles
or ass beads), carbonate of Ca or My, fluorite, a
sul fide of Zn or , an organi c pol yner substance
%@cﬁhﬁsﬁﬂﬂ%ﬂ%ﬁw%ﬁIHﬁﬂ%ﬁﬁ@ﬂﬁ%ﬂﬁﬁ(ﬁnﬁﬁﬂ%%ﬂHQIlﬁﬁ 10.
tal c, I|th|un1fluor|de and a salt of organic acid of

Ex, the Zelonlavhin-based /CoRPHEE By HIE i RIER he
cycl ool ef i n-based _copol yner of the present invention
invepiiehe ehel vopefi Aindseafcopsl ganicasnpdsthronbeetrhe
present invention is used is al so enconpassed by the
descpiieséntrepagehngonnithedaoided Body chet héhpregenpmer is 10
i nvention can be obtained by various production
molefret Hodsthd tcodst e ol possid| hahatOtheled, desired
cycl ool efi n-based copol yner or the cycl ool efi n-based
perfocopahgaesuconpesiheonadf reld speesentxpreert an ithe
di ssolved in an appropriate solvent to prepare a
cycisolefionbaaad oobdiggersmper hortmed byptaicasti N more
nmet hod. Moreover, thernoplastic treatnent nethods
such as a press nol di ng net hod, extrusion nol ding
nmet hod, cal endar 24 nol ding nethod, injection
nol di ng met hod, and injection blow nol ding nmethod are
al so preferable. According to the extrusion
nol di ng nmet hod, a tubular body or a fil mshaped body



25 shrink film A non-stretch or mcro-stretch
fil mshaped nol ded body can be suitably used for a
t her nof or med product of vad&@Gum nol ding or the |ike.
The ot her preferable applications of the nol ded
product of the present_invention includes |ense
pref%?ﬁ%%% uHPPFréé@FBnl@r%tmﬂ§§ﬁrsaBgtﬁﬁt@geﬂfmeé@ePIEferable
films of optical recording nedia (such as CD's,
uppepVB-E1tBi§- BafObR¥es), cover or |ight-harvesting
substrates of solar cells, high-power |aser parts,
flitbriforararoglia fivstharad |q<§mlmg1ﬁ ddwe nnepsnt
crystal display parts such as |light guide plates and
invedtsper stba pepecesingndnsteedasivedpfopmcthencycloolefin-
tel evisions. The nol ded product of the present
basednuentimon haver ef eanbbeofstbeat hepeesencaf asi andbags, (Rd)
di al yzi ng-1iquid bags, tubes, vessels,
of S0rmndptaontaless padts, rantlomedi takieqpirprentepasta. trimer
The nol ded body of the present invention is al so
(Rt) poef erablesfor messel shutwads, ofathts dgesge anflish eyes may
syringes, which are utilized for maintenance,
casikycbeoge, iadghsi sbtaihea, mandesobbayth Df Bs dstigferable
sol ution. The nol ded body of the present invention is
thatakgoipr ebenabke as paskaghagrti iegsg kbfieet sromokhe 1t is
I nvention The present invention can provide a

moreNgYeeyehookethar CRROL ¥Nes-tbakotan hedugediboB-26 moles.
production of a nol ded body having few defects such

5 &%Rﬁﬁﬁéﬁﬁ% (tfHa?d1 1§y eHle &Fﬁﬁo%ﬂ}f@&“ polymer

1 is a’'schematic view for

of tﬁé%@é@éﬂe EH@eﬁ‘e%hnUtM Qfep%a%lh%p%ﬁtl‘tegd%%%%d from the
derived fromthe cycl ool efin-based nononer;

cyclbbfesnl Eaéeécﬁﬁﬁ%éf g&g@geﬁfef expl aipy le?ghé ratio of
*“structures o e Meso- racem ¢ body in
racefh?@e%'rﬂg Hglt§fd§r;ngggof59%%%%',0%?3{93938&&@ than 8
s a

nononer pres as a

moleo3c¥ﬁg 8§§ %g?%ﬁggogﬁgh sttHnFQ% I%bF%gne%n%ohﬁed body

ase
incr gcloolefln based nmonomer is norbornene and the .
a”oléfi n-based nonomer is ethyl ene; FIG 4 is

enl arged w of a horder t he and_I|s of
T T R0 £ et FRAHSATCATS N Y| SOF b Toh bagRains
1ono ?e b ngrbornene and th% a- ol efi.n- basggpnnno r
cyclpglethyrafpasd monompr Prgseaty af3@ WRSEpd
associated with Imand Ir of .the cycl ool efin-hased
cyclegpsFyhePafRenCPRELYPEF 0B eff- PESEG roromERtien, the
nor bor nene and the a-ol efin-based nononer is '
ratigt f§| EAB; TgREATING UpLEs- geird vad FeomvRhep syl gmlefin-
associated with e and In of the cycl ool efin-based
basedopengher whefchPheadydl §6L8RIN-Fdded thonggd o §f the meso
_norbornene and the a-ol efin-based nononer is _ _
bodigghihehbe PREFERRED NOEDESFORIGARRYINGTOgheTHEcloolefin-
| NVENTI ON The enbodi nents of the present
basefdnpenvingn WhEE Beef prelkentsgecisf iddaldry @yl aithed naittlle of
reference to the foll ow ng Exanpl es. However, the
the paesmat bpdérti an itsenoepkianitgd wd tshelse iBean@fmes the

cycloclefin-based monomer that zre present as a dimer (Rr),

and so forth can be obtained from an integral value of a Pc-

NMR spectrum. The primary structure of the polymer identified



[ Synt hesi s Exanpl e 1] Synthesis of
nor bor nene- et hyl ene copol yner 1 Nor bornene,
hydr ocar bon- based sol vent, 1&t hyl ene and 27 hydrogen
was supplied to a continuous polynerization apparatus
under the conditions that the norbornene
by e%%hc@ﬁtF%?i%ﬁ895§a2195dﬁﬁprab§ﬁdlﬂh@aérﬁvpéﬁéulesr 2000,
concentration was 1.05 nol/L and the ratio of
Vol. h%%ro@éﬁea%83éth¥@@ﬁ@mﬁés Ghem.x Phgs3, APOlneVedne202,
tinme, as the catal racem c-i sopropyl i dene-bis
Page(@é@@ah?ﬂdoﬁﬁdﬁﬁytg zi rconi um di chl ori de was supplied
and, as a support catalyst, a catal yst system
dfchqa@@etdmﬁ Tept rwca:mme:mqoammmmm ifFrangase s
supplied to the reaction apparatus. The tenperature
willobpet heecithttabhywasphainedi medthatis90gCasl ant keample the
foll owi ng step, the solvent was renoved by high
cycloehpéiatbasedndodepymssuinzateorasthehatpohyneycilnodefin-
melt state was extruded in a strand shape, and the
basedopohyner Wwasnctbornknepehbetacehavongfanteagel abndmer is
nm and a diameter of 2 mm For the copol ynerization,
ethyDefe % arid axittantal tvades nafethé r gaaoxridlfoserved when
manuf act ured by Chi ba Special Chemcals Co. Ltd.) and
the OnéfE pentseiythviiot it tnst epeateuet8aaddedtained by Pc-
The glass transition tenperature (Tg) of the obtained

NMR ﬁ@é@@f@ﬁ@ﬁteiQYhEDESCQDQbMUE% Lewasoldl. 8sC, aandihibe
MR (260 C, 2.16 kg) was 11.5 ni/10 ni nut es.

inteyPLEOYEI vt HE fﬁéug%eeﬁrﬁﬂeo%%@rwga SPeGL EHR chemical
measur enent showed that the content of the repeating

shlfH%£§uQeiéV@§ fLom ppRbeLNeRe (t%”)oe"‘@gledfén@ ‘Eﬁlee?(%tegral

and the ratio of the repeating units rived from

valu505§oﬁﬂgn§ QE???HtﬁﬁgeﬁvgBtQﬁ%n(%%k W@%mﬁ%a& gﬁ&%é’value

e ra 10 O e repeatlng units present as

is 4§r589r5éR%% é@ﬁ.} t%egokg%%ea&% t%%df% eolggggggl value of

racehi ¢ bo € repeat’ing‘units derive

the BRLBOLAGNS BLESE! A5, (AL, CFr alm%gé%ﬁwﬁg%%%ls 38.6-

i on nmeasur enent” 0
norbornene t ne_copol Re rf
5 OPRote. Cah Aours TOrT 308 g or HaaaRa S i SR
rizatio di ssol ved .at C_i.n _9Q0 f
SP@C% R DR T Bc ARG oBP HaraSi P SOdUcdd tearddt &7 -grd® PPm
t he, 13C- NWVR spectrum wa ure und he fol | ow ng
15 SEhnkiPt PEnSts  AnNeALHr SHERD appdrdiifs Lk Caz0 i
manuf act ured by JEQL Ltd (resonant fre uency
obsekyad oBRN aF BRsCHBE il LB AmdPe o Ss £rploé ?ﬁﬁblssset to
nm Measur enment tenperature: 100 C_Measurenent nethod:

be IpoueRdghihe REThEE bBPsénﬁﬁﬂFﬁl X Usse @ DEDAY sER@E-rUm

1.394 sec Tine for orting data: 1.606 sec
observed when the chemlc shi values are 34-42,44-48,49-

50,and 52-53 ppm is set to be In.

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

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



Qobservation frequency w dth: 20408Hz Decoupl i ng:
conpl ete decoupling Integrating tines: 10000
Reference of chenmical shifi2 the central peak of the
triplet of tetrachloroethane is set to 72 05 ppm
The gl ass tran3|t|on tenperature %g%% t he
TePTERFHOT neltfe et Myt ehal c%%%ggd%Foﬁbge Hed 6§ thalDsc
nmet hod (D'ffrentlal Scanni ng Calorlnetry) accordi ng
NOrbENRN BYIFBTA Ak BR0TandPPSHr 185 7L 1T SFhROBERPI @nlts of
of the copol ymer was taken in a TA al um nium pan (No
cyclopbyhs 9o ed o RappEdin the aCTAL ap Lt AR uhRE8deFopRbymeT,
900779.901), and then, the neasurenent was perforned
and t@eLﬁﬁr@pmme@©mosnﬁh@fb@t@@é@lbyarwslmgpvaﬁ@dtbybthe
Ltd. under the conditions that tenperature increase
spectat eoaswo Agor2de d/ wirhus ecandycheoNef gasbébed mapomer and
. was 50 m./mnute. Moreover, for the Melt Vol une Rate
by ty{dMR)riofrmend onmeoeet hybEnkotbpetgrecutvofutbrasouanded
of resin discharged for 10 m nutes under a
units emperwt el of 1 2602 €cdndoachead afid2tié Kg bapedsents the
| SO 1133 was neasured. [Synthesis Exanples 2 to 9]
intedisahgvd hes sarev ieélody exXkepspéot rihecsyohbeanst of
condi ti ons shown in Table 1, the norbornene-ethyl ene
cyclEOPef Wi Ss 2d Invebee 8y NtTeiss zed. sildvn physFo@l 3. Here, the
properties of the polyners and the val ues of

peak ENO86 ORpScSRUCHBr 8Sihhereof 1asppdessrihed iraglahl ef Ts,

2. Table 1 30 Additive 0.6%Irganox
and the spectrum peak of D zppears in the region of Id, and
the spectrum peak of T appears in the region of It. The
attributions thereof target at CH forming the polymer main
chains out of carbons of the norbornene monomers. From above,
the ﬁatio 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 following formula.

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

Moreover, in the same document, the attributions of *C-
NMR spectra when the repeating units derived from the
cyclecolefin-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 alsc be obtained by
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I rganox 1010 0. 4% Pentaerythritol Tetrastearate 0.6%
| rganox 1010 0. 4% Pentaerylhritol Tetrastearate 0.6%
I rganox 1010 0. 4% Pent aerythritol

using the integral values of these spectra. FIG. 5 is a “*c-
NMR spectrum associated with Im and Ir of the cycloolefin-
based copolymer when the éycloolefin—based monomer is
norbornene and the a—olefin—bésed monomer is ethylene. The
ratio Qf the racemic bodies in the repeating units derived

from the cycloolefin-based monomer present as a dimer (Rr) can

' be obtained by the following formula.

Rr = Ir/ (Ir + Im)

In addition, the ratio of the meso bedies in the
repeating units derived from the cycloolefin-based monomer
present as a dimer (Rm) can be obtained by the following
formula.-

Rm = Im/ (Ir + Im)

In addition, Ir + Im = Id.

Moreover, 1in 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
unitsrderived from ethylene (Re) caﬁ also be obtained from the
integral valﬁes of the spectra observed by the ’C-NMR
measurement. In this calculation, the number of monomers is

relatively calculated from the number of carbon atoms in the

‘spectrum. 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 o-clefin-based monomer is
ethylene. The content of repeating units derived from
norbornene in the cycloolefin-based cholymer {Rn) can be

obtained by the following formuia.
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Pell et Diameter (rnni) 3xé4ZxE

Nn

In/ 4

Ne (Ie - 3 x Nn)/ 2

I

Rh = Nn/ (Ne + Nn)

In additioﬁ, actually, when the C-NMR spectrum is
measured, it is difficult to completely.separate all of the
peaks, and the peaks overlap one another. Also, according to
the measurement apparatus and measurement conditions cf the

BC-NMR, the possibility that the integral values and the ratio

~of the integral values are slightly displaced cannot be

excluded. Therefore, oﬁe preferable example of the sample
controi conditions and the measurement conditions in the
present invention is shown in the following.

Soilvent: 1, 1, 2, 2,- tetrachloroethane- d;

Concentration: 10 % by weight.

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

Diameter of sample tube: 5 mm

Measurement temperature: 100 °C

Measurement method: power gate method

Pulse ﬁidth: 4.1 usec

Delay time: 1.394 sec

Time for importing data: 1.606 sec

Observation frequency width: 20408Hz

Decoupling: complete decoupling

Integrating times: 10000

Reference of chemical shift: the central peak of the

triplet of tetrachloroethane is set to 72.05 ppm.
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The preferable lower limit of the number average
molecular weight of the cycloolefin-based copolymer is 5000,
and the preferable upper limit therecf 500,000. When the
number average molecular weight is less than 5000, it is
possible that a molded body having sufficient strength is not
obtained. When the number average molecular is more than
500,006, the moldability may become inferior. The more
preferable lower limit is 10,000 and the more preferable upper
limit is 200,000. Mqreover, for the molecular weight of the
cyclooléfin—based copolymer, Melt Volume Rate (MVR) can be
used as an index. The MVR can be measured based on IS0 1133
and means the volume (mL/10 minutes) of resin discharged for
10 minutes whén the temperature is 260 °C and the lcad is 2.16
kg. The preferable‘lower limit of the cycloolefinwbased-
copolymer is 0.1 mL/10 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,
théemoldingrproperty may be inferior. - The more preferable
lower limit is 0.5 mL/10 minutes, and the more preferable
upper limit is ZOO‘mL/IO minutes.

The preferable lowerllimit of the glass transition

temperature of the cycloolefin-based copelymer 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
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racem c-i sopropylidene-bis (tetrahydroi ndenyl)

zi rconium di chl ori de racenil6-i sopropylidene-bis

(tetrahydroi ndenyl ) zirconi um di chl ori de

racenj c-i sopropylidene-bis o .
may g ete ﬂgﬂ%%ﬁndﬁm YR T% SR AR TR CH of PRy Limit is 80 °C,

racem c-i sopropylidene-bis_. = .
and the more preferdbie upper limit is 200 °C. The glass

transition tempefature (Tg} of the c&cloolefin—based copolymer
is affected by the blending ratio of the repeating units of
which it is composed. In particular, in the case of a
cycloolefin-based copolyi;£ synthesized only by the
cycloolefin-based ﬁonomer represented by the above~described
formula (I) and ethylene, when the ratio of the repeating
units derived from the cycloolefin-based monomer is 25 mcle%,
the glass fransition femperature {Tg) beéomes about 50 °C, and
when 65 mole%, the Tg becomes about 200 °C. Similarly, in

cases in which another cycloolefin-based monomer is used, the

glass transition temperature (Tg) becomes higher as the ratio

~ becomes larger.

The cycloolefin-based copolymer of the present invention
can be produced by optimizing the polymerization catalyst and
the polymerization conditions. It is preferable that the
catalyst used for producing the cycloolefin-based copolymer of
the present invention is a racemic C; symmetric metallocene
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 metallocene catalyst

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

‘page 1253-1345. 1In particular, in Chait 10, chart 11, chart
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(tetrahydroi ndenyl) zirconiumdichloride:
racem c-i sopropylidene-bis (tetrahydroi ndenyl)

zi rconi um di chl oride racenl-i sopropylidene-bis
(tetrahydr0|ndenyl)2|rconlun1d|chlor|de '

racem c-iso E I dene-bi s (tetrahydr0|ndenyl)
12, 3md conitim 4 c‘Pi oHl%eSfrug%pﬁi%wﬂ?a*énetmlscﬁaeﬁgmples of the

(3-isopropyl -cycl opent adi enyl ) zirconiumdichlorijde
racem%%ﬁgbﬁymeﬁqﬁgq:pqqﬁkgﬂg%ne Catalyst are exemplified.

Among them, a complex catalytic System of racemic-
isopropylidene-bis (tetrahydroindenyl) zirconium dichloride
aﬁd methyalumoxane is preferable. Another catalyst system can
also be used for producing the cycloolefin-based copolymer of
fhe present invention as'long as the characteristic
microsceopic structure can be obtained. However, at the
present moment, it has been found that when isopropylidene {1-
indenyl) (3-isopropyl-cyclopentadienyl) zirconium dichloride
or diphenylmethylidene (l—indeny1) (cyclopentadienyl)
zirconium dichloride is used as the catalyst, the cyclooclefin-
based copclymer of the present_invention cannot be obtained.

As the method for producing the cycloclefin-based
éopélymer of the present invention, such a conventionally
known method as described in EU Patent Pubiication No. O9466i8
can be used. Specifically, for example, the cycloolefin-based
monomer and the o-olefin-based monomer are introduced into a
reactor vessel, and a solution or dispersion liquid of the
catalyst system is added thereto, and the temperature is set
to a predetermined temperature, and thereby, the copolymer can
be obtained. The ratio of the repeating units derived from
the monomers in the obtained cycloolefin~5ased copolymer, and
so forth, can be controlled by appropriately setting the
temperature and pressure of the reaction. In addition,

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

"preferable that the pressure of the olefin is maintained
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constant so that the induction rate of thé olefin‘monomer in
the copolymer is constant. After the polymerization reaction
is ended, the catalyst is inactivated by a method of adding an
alcohol, or the like, and the catalyst is removed from the
reaction system.

The cycloolefin-based copolymer of the present invention
has a microscopic structure in which the ratio of the
repeating units derived from the cycloolefin-based monomer
present as a dimer (Rd) and the ratio of the repeating units
present as a trimer (Rt) are limited to predetermined ranées,
and therefore, the obtained molded body has extremely few
defectsr(fish eyes) due to gel particles. As described above,
to have few fish eyes is a particularly useful property for a
product molded by extrusion molding 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, fod, fiber, and sé forth) or an

injection-blow-molded 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, ohly

the cycloolefin-based copolymer of the present invention may

be used, but it is more preferable to use a cycloolefin-based
copolymer composition in which a lubricant is mixed in the
cycloclefin-based copolymer of the present invention. A
cycloolefin-based copolymer composition containing the

cycloclefin-based copolymer of the present invention and a
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lubricant is also encompassed by the present inventions.

The lubricant is not particularly limited, but &t leasts
one selected from the group consisting of aliphatic-éster
compound having a long—chain aliphatic hydreocarbon group,
amide compound having a long-chain aliphatic hydroéérbon
group, and salt having a long-chain aliphatic hydrocarbon
group is preferable. In addition, the long-chain aliphatic
hydrocarbon group means an aliphatic hydrocarbon group having
a carbon number of 10 or more, preferably, a carbon number of
12 to 30.

The lubricant composed of the aliphatic ester compound

~having a long-chain aliphatic hydrocarbon group is not

particularly limited and includes a compound in which an
aliphatic carboxylic acid such as stearic acid, moﬁtanic acid,
behenic acid, ocleic acid, and palmitic acid and (a polyvalient
alcohel such as ethylene glycél, diethylene glycol, propylene
glycol, glycerine, pentaérythritol, énd dipentaerythritol, or
a moﬁovalent aléohol having a long-chain alkyl group such as
sﬁearyl alcohel and oleyl alcohel) are ester—linked by
dehydration condensation or the like. In addition, in the
case of using the polyvalent alcohol, all of the hydroxyl
groups in the polyvalent alcohol are not necessarily ester-
linked, and a so-called partially esterified coﬁpound, in
which some hydroxyl.groups remain, is also possible. Among
them, glycerine distearate, monostearyl behenate,
pentaerythritol tetrastearate, pentaerythritol tristearate,

and pentaerythritol distearate are preferable, and
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pentaerythritel tetrastearate 1s more preferable.

The lubricant composed of the amido compound having a
long-chain aliphatic hydrocarbon group is not particularly
iimited and includes a compound in which the above-described
aliphatic carboxylic acid and (a polyvalent amine compound

such as ethylene diamine, propylene diamine, tetraethylene

diamine, and phenylene diamine, or a monovalent amine compound

haﬁing a long-chain aliphatic hydrocarbon group such as
stearyl‘amine and montanyl amine) are amide-linked. Among
them, ethyléne bis~-stearyl amide, stearyl stearyl amide, and
so forth are preférable, and the ethylene bis—stearyi amide is
more preferable.

The lubricant éomposed of the szlt having a long-chain
aliphatic hydrocarbon group is not particularly limited and
includes salts 5f the above-described aliphatic carboxylic
acid. The metal binding to the salt is not particularly

limited, but zinc, magnesium, calc¢ium, and alkaline-earth

-metal are preferable. Among them, zinc is preferable.

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

For the blending amount of the lubricant in the

cycloolefin-based copolymer composition of the present



Synt hesi s Exanple 3 (Copol yner 3) Synthesis Exanple 4
(Copol yner 4) Synthesis Exanple 5 (Copol yner 5)

Synt hesi s Exanpl e 6 (Copol trer 6) - Synthesis Exanpl e
7

invention, the preferable lower limit with respect to 100 part
by weight“of the cycloolefin-based copolymer is 0.61 part by
weight, ;ﬁd the preferable upper limit thereof is 3 part by
weight. When less than 0.01 part by weight, the moldability
is may be insufficient. When more than 3 part by weight,
transpiration of the lubricant may become large during the
molding process, causing such problems as bleeding out on the
surface of the molded product.

The cycloolefin-based copolymer composition of the

present invention may contain another compatible or

incompatible resin component to improve the characteristics in

amounts not inhibiting the object of the present invention.

Such a resin is not particularly limited and includes

polyethylene, polypropylene, polymethyl buta-l-ene, poly (4-

methylpenta-l-ene), polybuta-l-ene, polystylene, polyvinyl
chloride, polyvinylidene chloride, polyvinyl fluoride,
polytetrafluqroethylene, polychloroprens, polyacrylic ester,
polymethacrylic ester, polyacfylamide, polyacrylonitrile,
acrylonitrile-butadiene-styréene copclymer, acrylonitrile-—
styrene copolymer, acrylonitrile-styrene-acrylic ester
copolymer, polyﬁinyl alcohel, polyvinyl acetate, polyvinyl
stearate, polyvinyl benioate, polyvinyl maleate, polyvinyl
butyral, polyallyl phthalate, pclyallyl melamine, ethylene-
vinyl acetate copolymer, polyethyleneoxide-bis glycyl ether
copolymer, polyoxymethylene, polyoxyethylene,
polyoxymethylene-ethyleneoxide copolymer, polyphenyloxide

peclymer, polycarbonate, polysulfone, polyurethane, nylon 6,
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nylon 66, nylon 11, nylon 12, polye%hylene teréphthalate,
polybutylene terephthalate, pely-1,4-dimethyloel Cyclohexane
terephthalate, polyethylene naphthalate (PEN), polyethylene
naphthalate bibenzoate (PENBB), phenol-formaldehyde resin,
melamine-formaldehyde resin, cellulcse, propionic cellulose,
cellulose ethei, and protein.

The cycloolefin-based copolymer compositicn of the
present invention may contain a conventionally known additive
such as ultraviclet stabilizer or antioxidant in amounts not
inhibiting the cbject of the present ;pvention. In general,
the additives that can be used for polyolefin such as
polyethylene or polypropylene are preferable for the-
cycloolefin-based copolymer composition of the present
invention. The ultraviclet stabilizer is not particularly
limited and includes: an ultraviolet absorbent such as
hydroxylphenyl benzotriazocle, hydroxyi benzophenone,
formamidine, and benzylidene-camphor; a guencher such as
cinnamate, nickel chelate, and free radical; a radical-
trapping 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 antioxidant is not particulérly
limited and includes; a free-radical-capturing agent
sﬁbstituted phencol and arcmatic amine; and a peroxide-
decomposing agent such as phesphite, phosphonate, and thio
compounds.

The cycloolefin-based copolymer composition of the
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present invention may contain inactive particies‘for the
purpose of providing the obtained molded body with a sliding
property or of improving the reolling property. The inactive
particleé are not particularly limited and include: a silicate
of at least 30 % by weight of of Si0,, Al,0;, and Si0;; an
amorphous or crystalline alumina mineral; and aluminosilicate,
an oxide of Mg, Zn, Zr or Ti, a hydrosulfate of Ca, Mg, or Bz,
a phosphate of Li, Na, or Ca (including one-hydrogen salt and
two-hydrogen salt}, a benzoate of Li, Na, or K, a
terephthalate of Ca, Ba, Zn, or Mn, a titanate of Mg,'Ca, Ba,
Zn, <d, Pb, Sr, Mn, Fe, Co, or Ni, a chromate of Ba or Pb, a
carbon (such as carbon black or graphite), a glass {(glass
pafticles or glass beads), a carbonate of Ca or Mg, fluorite,
a sulfide of Zn or Mo, an organic polymer substance such as
polytetrafluorcethylene or polyethylene, talc,.lithium
fluoride, and a salt of organic acid of Ca, Ba, Zn, ornMn.

A molded body in which the cycloolefin—based copolymer of
the present inventionlor the cycloolefin-based coboiymer'
composition df the present invention is used is also
encompassed by the present invention. The.molded body of the
present invention can be obtained by variéus production
metheds. It is also possible that the cycloolefin-based
copoilymer or the cycloolefin-based copolymer composition of
the present invention is dissolved in an appropriate solvent
to prepare a solution, and molding is performed by a casting
method. Moreover, thermoplastic treatment methods such as a

press molding method, extrusion molding method, calendar
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molding method, inijection molding method, and injéﬁtion blow
molding method are also preferable.

According to the éxtrusion molding method, a tubular body
or a film-shaped body can be moided. Particularly, in the
case of producing a multilayer film, a coextrusion molding
method is effective. In the case that the molded body of the
present invention produced by the extrusion molding method is
a film-shaped molded body, a monolayer or multilayer film can
be exemplified. In this case, it is preferable that at least

one layer thereof is made of the cycloolefin-based copolymer

oe

of the present invention of 50 by weight, preferably, 85 %
by weight, more preferably, 90 % by weight or more. A surface
of such a film-shaped molded body may be subjected to a
éoating treatment for improving the characteristics . therecof.

The molded body of the present invention may be subjected
to a surface treatment for the purpose of pﬁoviding'
édhesiveneés, 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 inéulating 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 applications. A stretched amorphous

film-shaped molded body is particularly preferable as the
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shrink £ilm. A non-stretch or micro-siretch film-shaped

molded body can be suitably used for a thermoformed product of

vacuum molding or the like. The other preferable applications
of the molded product ¢f the present invention includes
lenses, prisms, diffraction gratings, substrates of cover
films éf optical recording media (such as CD’s, DVD’s, Blu-ray
Discs}, coverror light-harvesting substrates of solar cells,
high—pogg: laser parts, fibriform or film-shaped light
waveguides, liquid crystal display parts such as light guide
plates and disper;ion plates, and screens of projection
televisions. The molded product of the present invention is
preferable as catheters, infusion bags, dialyzihg—liquid bags,
tubgs,'vessels, transplantation parts, and medical-egquipment
parts. The molded body of the present invention is also
preferable for wvessels, vials, cartridges, and sy:inges, which
are utilized for maintenance, exchange,'administration, and so
forth of a drug solution. The molded body of the present
invention is also preferable as packaging'films.
Effects of the Invention

The present invention can provide a new cycloclefin
copolymer 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;
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FIG. 2 is a schematic view for explaining the structures
of the ﬁeso—body and racemic body in the repeating units
derived from cycloclefin-based monomer present as a dimmer;

FIG. 3 is a “C-NMR spectrum associlated with the It, Id,
and Is of the cycloolefin-based copclymer when the
cycloolefin~based monomer is norbornene and the o-clefin-based
monomer 1is ethylene;

FIG. 4 is an enlarged view of a border part of the Id and
Is of the *C-NMR spectrum when the cycloolefin-based monomer
is norbornene and the o-olefin—-based mconomer is ethylene;

FIG. 5 is a 13C-NMR.sp.ect'rum associated with Im and Ir of
the cycloolefin-based copolymer whén the cycloolefin-based
monomer is norbornene and the o—oclefin-based monomer is'
ethylene; and

FIG. 6 is a PC-NMR spectrum associated with Ie and In of
the cycloolefin—based copolymer when the cycloolefin-based

monomer 1is norbornene and the o-olefin-based monomer is

ethylene.

PREFERRED MODE FOR 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
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hydrogen was supplied to a continuous polymerization apparatus
under the conditions that the norbornene concentration was
2.95 mol/L and the ethylene concentration was 1.05 mel/L and
the ratio of hydrogen and ethylene was 0.21 x 107%. At thé
same time, as the catalyst, racemic-isopropylidene-bis
(tetrahydroindenyl) zirconium dichloride was supplied and, as
a support catalyst, a catalyst system composed of
methyalumoxane (10% toluene sclution) was supplied to the
reaction apparatus. The tempefétﬁre of.the reactibn was
maintained at 90 °C. 1In ﬁhe following step, the solvent was
;emoved by high temperature and depressurization. The
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

ot

a diameter of 2 mm. For the ébpolymerization, 0.6
antioxidant (trade name: Irgahox 1010 ﬁanufactured by Chiba
Speéial Chemicals Co. Ltd.) and 0.4% pentaerythritol

. tetrastearate were added.

The glass 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 minuteé. Moreover, the result of
the P¥C-NMR spectrum measuremenit showed that the content of the
repeating units derived from norbornene (Rn) Qas A5.5 mole%,
and the ratio of the repeating units derived from norbornene
present as a dimer (Rd) was 32.1.mole%, and the ratio of the
repeating units present as-a trimer (Rt} was 10.3 mole%, and
the ratio of the racemic bodies 1n the repeating units derived

from norbornene present as a dimer (Rr) was 0.8 mole%.
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powders corresponding to 1000 ppmwere prelimnarily

;pri nkl ed over the surface was suppli,ed and filled to :

Th@sert 1oand s mpas Uhimedtalcfextituder ~IHRNn0E akphPegnene-
by Corin Goup PLC, three-zone screw (conpression
ethyleng ¢opo ey aa0Ray Ifimag &S dfoBoway BnDamogat 24 100
arts, with a maddock shear el enment of 2.5D Parts and
mg oy Nsinhensre 16 bietl el rmnme lofmex B thnn svas tdictrelved at
to the head, and a width of the T-Die of 25 cnm) was
100 “dsed: &P andf idimIofl & tavitcknesshlofr dthams whs topmedluce a

The tenperature of the cylinder and the die was set
samplteg 2@ Clend’¢HEMB cspwct otmt Won feegueadyundsrsehet o

40 rpm and the filmwas rolled by a 32
following conditions.

Measurement apparatus: JNM-AL300 manufactured by JEOL
Ltd. ({(resonant frequency 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 importing data: 1.606 sec

Observation frequency width: 20408Hz

Decoupling: complete decoupling

Integrating times: 10000

Reference of chemical shift: the central peak of the
triplet of tetrachloroethane 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. 900786.9%01) 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



cooling roll unit (manufactured by Corin G oup PLC,
type 136- 230). The tenperature of the cooled roll _
was set to 130 C [ Exanpl e292-4, Conparative exanpl es
1, 2] By the sanme nethod as Exanple 1 except
for usi ng the norbor nene et hyl ene copol %rrer shown
“Crapinets e thiel A dePe FéBairHOMNt Was Sl fy Fﬂégige}&@r
“to the filnms obtained in Exanples 1-4 and Conparative

Moreomeghplies £hep Medér drlgmsy P%avre%fiWPs) (e OIS
were eval uated by using a comercially avail abl e

ethylfsnemdapsgenteitng voistmem iU et uretl bydigrhagged for 10

‘Control Systems Inc., FS-5). An optical source and a
ninutesmeraor e eediat e rafnshiaQ t - ngh Iedd ocfamtt 16 kg

only defect points wth a dianeter of 100 pmor nore .
basednverre I8UNtle® wHye rmarheredf the defect points in the

fil mobtained in Conparative Exanple 1 was set to
[Synth@%s andhmpdleat i2veece\ldl uati on was perforned. The

results are shown in Table 3. Table 3 33 Copol yner

REidimDeafrects el mtet-HdG) Exaapl efdr 2tHe 7s e s Z2dhditions

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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[ Exanpl e 5] By a nethod of injectioninto a
nmol d havi ng one cavity by using an.injection blow
mol di ng appar atus (manufactlured by Jomar Inc., Model
40: screw dianeter is 35 nm, the norbornene-ethyl ene
copol ymer 2 was subjected to injection blow nol ding,
Tablea%d thereby, a vial with a volume of 20 m having a
thread ridge on a neck portion thereof was produced
[ Compar at i y&vek@apirere3fies of | | nlichescedaes taetthdofas
Exanpl e 5 exceptcdporymtisi ng tlhe nor bor nemevet-hyl ene
copol ynmer 9, a vijal wass pr oﬁluce@l Rd heggual I td. es

of the via) BFodyced, L0, EXATRLEsD| ARA.L0MRALAS | 4800
[« ]] T C\Cﬂ UCllCU Uy [UTIc 14U IUVW“f__
synthig {‘}f“%\‘ﬁ/‘ hitsse of defiest poli nsssandsd ransparencyo. s

i
A 0 - B twe neck of the vij} was held and direlcted
Synthesds FFFMOPLA ¢ q Ospur ce of ;a table Lapp,.prL thq1_I,Lke,0_a7nd
{Cwiolvhenr Ot at e vial, the [defect|pointg such jas
aynthbdi SRxQYQ S Nere count ed by eyle and eval uat/ed.
cg@[ﬁ&vgr H@S-\ﬁr al vwag-put (jat*®aheihe of '3 & o 57
T %Xam 3 Fetter—string—printed—on—white paper;,—and
sinehgahe Sape 4p aneacy [was eval uatlecisby eyee by [the 7 | 1.3
mWﬁPFﬁthn criterila. Categoryl |: the letters cannot he
SY“th?Sé%éxaélPlterForJggs_tﬁe Vi al, 734 IS dgny coOnact vvizghi?the o
(Cpapesr, 5) Category T1: it becom=s i npassiblel to
synthé€adxdole d ptters|when the vijal is separated fromthe
«h3pgE: by 1 die- Céx 8gory| 195 8 t he®Iet|t éFs® clan®de
ad_even-ft-theviat—Ts separated; fromtihe paper by -
e [esald [is shown in| kebhke| 419.Babl eado 1.0

Synthegg
cm
[Copolymer 7T)

Synthesis Example 8

- 138. 9 14.4 46. 5 398. 6 0.0 0.3
{Copolymer 8) . )

Synthesis Example 9 X
141, 1 13.5 47. 3 39.3 0.5 16. 0

{Copolymer 9}

-[Example 1]

A norbornene-ethylene copolymer 2‘in which ethylene bis-
stearyl amidé powders_correspohding‘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.BO 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 ynmer Transparency Defect Points Exanple 5 2
Category H 20 or |ess Conparative Exanple 3 9
‘Category |l 200 or nore [BRXanples 6-11] The
nor bor nene- et hyl ene copol yners shown in Table 5 were

coi) SR BTGP Sk 5 2 o

(screw diameter is 22 nm nmanufactured by R
2300 -kr 488 FREPFERTIRE. OhaslGsE@°1aMd T2 LhoFaShafng ot w0 C-

cavities was used. The pellets of the copolyners were
[Exampd s dar iAPrdEtdiicd @B 535 60 G¥or 8 hours

bef ore nol ding. The barrel tenperature of the nolding

Epdie PRSI SdOq @ 26k t MEGRIZz |0 enperatiie

was set to 250 C and the tenperature of both sides of
norbariengpiad wdsrsetcany 128 1IC. sipws the i oM wdghe films were

perforned in 8-10 seconds under the condition that
obtaifiesl.pr essure indi cator display of the backing

pressure was 13 bar and the screw rotationa

fiigdquenspect 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 commercially available 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 with 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 relative evaluation was performed. The results

are shown in Table 3.

Table 3
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was 50 %
per f or ned

the screw position

For the injection speed,

the injection was

for 0.6-0.7 seconds at a 100% speed unti |

35 becadkhe 6.3 mm Then,

hol d

pressure was applied for 6 sec at about 35 bar of
pressure indicator display. After 50 seconds, the

nol ded bopy was taken Ouf;1Qf pdfaer hold, and the sprue

was cut off &Prenmepol i ngoifnocrs N} nutes. The

haze—and—degree—of—yelpy the flat plates
Ex5pPHi ned | n Exarfles 6-011 were nepsured. The haze was
exmepasurzed py the gret hod pccording o DIN | SO 14782 by
sdshNg .a Haze-Giay d Dual [ manyfactufed by Gardener |nc.

Mor-eever+the—degree—of—yeH-oewress was neasured by
E4fB Sv¢t hod accor®ling tol DIN*6167. by using a
Compek@rivgphere spectronet er qggu&ractured by BYK- Gar dner
Edappie The fesults are shpwn In Tabje 5. Table 5
corpapOliyaer| Haze(% Degrep of Yellojmess Exanple 6 2 O.
e2apds 284 Fxanpl €7 25.0

[Example 5]

By a method of injection into a mold having one cavity by
using an injection blow molding apparatus (manufactured by
Jomar Inc., Model 40: screw diameter is 35 mm), the
norbornene-ethylene copolymer 2 was subjected to injéctioh
blow molding, and thereby, a vial with a volﬁme cof 20 mL
having a thread ridge on a neck portion thereof was produced.
[Comparative example 3]

In-the same method as Example 5 except for using the
norbornene-ethylene copolymer 9, a vial was produced. |

The qualities of fhe 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 vial was held and directed to an optical
source of a table lamp or the like, and with rotating the
Qial, the defect points such as fish eyes were counted by eye
and evaluated. Moreover, the vial 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.

Category I: the letters cannot be read although the wvial



[N

3 1.83 1.26 Exanple 8 1 1.83 1.40 Exanple 9 4 0.76
1.24 Exanple 10 6 0.74
34

is in contact with the paper.

Category II: it becomes impossible to read the letters

when the vial is separated from the paper by 1 cm

Category III: the letters caﬁ be read even if the vial is

separated from the paper by 5 cm.

- The resulit is shown in Table 4.

Table 4
Copolymer | Transparency | Defect Points
Example 5 2 . Category II 20 or less
Comparative ]
9 Category I | 200 or more
Example 3

[Examples 6-11]

The norbornene-ethylene copolymers shown in Table‘Srwere
injection-molded into flat plates of 60 x 60 x 2 mm. As the
injection moldiﬁg apparatus, KM90/ 210 B202219 (screw diameter
is 22 mm) manufactured by Krauss~Maffei Inc. was used, and a
mold having two cavities was used. The peliets of the
copolymers were preliminarily vacuum~dried for 60 °C for 8
hours before melding. The barrel temperature of the moliding

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

undef the condition that the pressure indicator display of the
baqking pressure was 13 bar and the screw rotational frequency
was 50 %. For the injection speed, the injection was performed

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



o
“ ¢

1.12 Exanple 11 5 0.82 1.46 [Conparative Exanple 4]
The filmwas obtai ned by the sane nethod as Exanple 1
except that the norbornene3®t hyl ene copol ymer 7 was
used and the pellet was not sprinkled with the
et hyl ene bis-stearyl am de powders ampl es 12-14
becamey b Je TRy b%?%neh@%ﬁyPéﬁésEﬁﬁoY’?ﬁe#’?Eﬁgg E‘Wé g
| ubricant, 0.2% of pentaerythritol stearate (Exanp
about] 3P berzwopr@eﬁwr@nén@@wa%%%aﬁe (eéfs?r(@a%%ndsr
13), and 0.1%of zinc 36 stearate (ZnSt) &Exan‘pl e
the m@Aﬁevseb@da'd@fé@ tafemwiots & hithe Fclekt roferth6f SBFURMVES

they were nelted and kneaded to knead the |ubricant,
cut ofhdaifherebpolihg geln & simartesprepared. The filns

wer e obtai ned by the sanme nethod as Conparative

Ekenpheecd aexc degreer afsived tdhveestst aiinddepdlliagt plates

[ Conpar ati ve Exanples 5 and 6]
obtained in Examples 6-11 were measured. The haze was measured
by the method according to DIN ISO 14782 by using a Haze-Guard
Dual manufactured by Gardener Inc. Moreover, the degree of
yellowness was measured by the method according to DIN 6167 by

using a color-sphere spectrometer manufactured by BYK-Gardner

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 1 1. 83 1. 40
Example 9 4 4 0.76 1. 24
Example :
6 0.74 1.12
16
Example ’
11 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-stearyl
amide powders.

[Examples 12-14]

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

0.2% of pentaerythritocl stearate (Example 12j, 0.2% of

ethylene bis stearylamine (EBS) (Example 13), and 0.1% of zinc
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AT,

Only nor bornene-et hyl ene copol yner 8 was added-
(Conparative Exanple 5), and 0.4% of pentaerythritol
stearate was added to the B®rbornene-ethyl ene
copolynmer 8, and the pellets were prepared by nelting
and kneading with_a biaxial extruder of . 30 nm The |
stearpitiens Zpsite dBEaMBed By )t WE I€aEdfet hGdad 1ESnFalddiié
Exanpl e 4 except for using the obtained pellets.
extruper tofe 30 s Gbeal weds Heddpsardd vaeedasplte 4nead the
Exanpl es 12-14, and Conparative Exanples 5 and 6, the

' lubrigefdct enck thiseebivl mihegaiel atsh weyes praped esval Theedilms

by using a commercially available filminspecting
were systémeCminvufract weed eptOotd cal owarelt 1SEs e iec .4,

-~ FS-5). An optical source and a camera were used in a
excepttr dsmustiedr thghtobtedeedame:ldrdtys .def ect points of a

di aneter of 100 pmor nore were counted. The nunber
[ Compefr atdiercdefxeaip @@l 15t sinidn &lhe fil m obtained in

Conparative Exanple 1 was set to 100% and a relative

exdlyualdren rirs cpetfonredt chie lnesid 8 ware himah in

- Table 6. Table 6 37 Copolyner Lubricant Film Defect
(ComBaiattisV Gonpanat isve Bxamul.eid of pbhtherythritol stearate
was added to the norbornene-ethylene copolymer 8, and the
pellets were prepared by ﬁelting and kneading with a biaxial
extruder of 30 mm. The films were thained 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
available film—inspécting system (manufactured by Optical
Contrcl 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 um 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 6



o
E h
1

Exanple 12 7 Pentaerythritol Tetrastear ate 0.2%6. 2
Exanple 13 7 Ethyl ene Bis-stearylamde 0.2% 4.8 '
Exanpl e 14 7 Zinc Stearate37

c : Lubri ‘ Film Defect
opo er ubrican
potym Points{%)
Comparative
7 — 12. 0
Example 4 ‘ ]
Pentaervthritol
Example 12 7 Tetrastearate 6.2
o ' 0.2%
. Ethylene
Example 13 7 Bis-stearylamide 4.8
0.2%
: Zinc Stearate
Example 14 7 2.7
0.1%
Comparative
8 — 30.0
Example 5
o Pentaerythritol
Comparative
] 8 Tetrastearate 12. 0
Example 6 0.45

INDUSTRIAL APPLICABILITY
According to the present inﬁention, d new cycloolefin
copolymer that can be-used for production of a molded body
having few defects such as gel particles (fish eyes) can be

provided.



0.1% 2.7 Con'parative Exanple 5 8 - 30.0 Conparati
: ative
Exanple 6 8 Pentaerythritol Tetrastearate gP4%12. 0

38

CLAIMS

1. A method for improving transparency'of a molded body, the
- method comprising:
adjusting a cycloolefln ~based copolymer to lnclude

a content of 20 80 molec of repeatlng units derived from
at least one cycloolefln _based monomer selected from the.group
consisting of a monomer represented by general formula (I), a
monomer represented by general formula (II), & monomer
represented by general formula (III) a monomer represented by
general formula (IV), and a monomer represented by general
formula (V); and

a content of 80-20 mole% of repeating nnits derived from
an - olefln -based monomer,

whereln a content of the repeating units derived from the
cycloolefin—based monomer present as a dimer {Rd) is adjusted
to 50 mole% or less and a content of the repeatlng units '
derived from the cycloolefln ~-based monomer present_as a trimer

(Rt} is adjusted to b5 mole% or more



| NDUSTRI AL APPLI CABI LI TY According to the
present invention, a new cycl ool efin copol yner that
can be used for production é a nol ded body havi ng
few defects such as gel partfcles (fish eyes) can be
provided. 38 CLAIMS 1. A nethod for inproving
transparency of a nol ded body, the nethod conpri sing:
. adjusting a cycl ool efin-based copol yner to include:
&ﬁgpnpgnt of 20-80 nol e% of repeating units derived
froniat | east one cycl ool efi n-based nononer sel ected
fronﬂi@gbgggup consi sting of a nononer represented by
.geperal formul@as(1), a Mononer represented by genera
- fotm f(ll), a -nononer represented by genera
.L.1), a nonomer represented by genera
formula (fV), and a nononer represented by genera
formula,(V); and a content of '80-20 nole%of
nepeatfng units derived froman a-ol efin-based
nonao _wherein a content of the repeating units
derived fromthe cycl ool efin-based nononer present as
i s; adjyusted to 50 nole% or less and a
cq@n f _fhe -repeating units derived fromthe.
cycl ool efi n-based nononer present as a trimer (Rt) is
%gqfust@ﬁt(ermle"%or nore - '

(wherein, in the formula, Rl, RZ, R3, and R? each independently
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;

a éarbon atom may be covalently bonded to Rl, RZ, RE, and

R? by a saturated, unsaturated, or aromatic ring; and



(wherein, in the formula, Rl, R2, R2, and R4 each
i ndependently represents hydrogen, a |inear or
branched "al kyl group havi ng carbon nunber of 1 to
8, an aryl group having a carbon nunber of 6 to 18,
an al kyl ene aryl group having a carbon nunber of 7 to -
107 .2 C|IC 0 cl | ken r a
caﬁbbn Hu%%ér OF % Q%RF%% fébf%é@% %yb%ngg?821ﬁg$gge -
COH@@MQHQQIEYhBQﬁééd tooR, , hR2roR21 gnduﬁm @yt@r group, alkoxy
saturated, unsaturated, or aromatic r'nfé g
groBy, R@rb@m’ RAREY rbEYFBPI HEHPhY “A (0 & Iéﬁ’bujpml © group:
or %qq%r @ hal ogen atom hydroxyl group, ester
P, xy group, carboxy group, cyano group,
an1do group, i mdo group, or silyl group). 2. The

t hod f mP h - I
2. TR LD 8 IS B2 P #hsee

bod0BRHS NG adlustikRg the C@ﬁbembtﬁbdtﬁe:tE@Ea¢®m@Kl51ng
units derived fromthe cycl ool efi n-based nonone h
ad jpses oot t@@ gogitral ORAFoTEDSRBIE% BPlF%sgeahﬂe?h%rom the

cyc@y@ﬁ% of, . Lhe E%R%ﬁ%&ngPQQ bscdgsi yedi fEOM AL to 40 moleo

i'n-based nonone resent -as a trimer (Rt) to
or 8egBl %%dOI‘z:hleEDE:@nte&t ?'6Iﬁethret megeboingmpnovs ngerheed from
transparency of a nol ded bod acc rdin %o ﬁla n&% to 8
they KeCheoRed LPaPERER. BORERFS RG 481 0stPng TAETEbnt Bh
mo1@k the fepeating units derived fromthe
cycl oo e i n-based nononer present as a dinmer (Rd) to
- 18-40 Mol e% and the content of the repeatlng units

de&hyed f%%g;%h%_c I%%H g%)hga%§$ﬁgggg ?gsgnﬁoféed

bodyngegwk@gn Qot&gﬁgpanencyh@fm&tﬂbhdédrbhdy accpr s hgy
to clains 1, 2 or 3, the nethod further conpris 5 “h
adjagtisg et keneemteRt 61 TeRCEH B BPﬁFERa?rf—ﬁe hErom the

cycl%%%%%ﬁ%gb%%%ESHQ% d E&%@b&%ea%ygnghﬁg'WRQQSEQ 18-40

present as a gl ner nmol e% or | ess. .
mol'él%e am Imlcé foon tiemyhr o rdpet h@pteﬁa;n@garl@néy dffravﬁél gegm the

body ding to claim 1,2 4
| eycAopi et RoRSSA ONGHEE T rifﬁéﬁﬁeséht%&tﬁ%m?%régFZ trs2e

mole%.

4. The method for improving the transparéency of a.molded
body according to claims 1, 2 or 3, the method further
comprising adjusting the content of a racemic form (Rr) in the
repeating units derived from the cycloolefin-based monomer

present as a dimer to 8 mole% or less.

5. The method for improving the transparency of a mclded
body accerding to claims 1, 2, 3, or 4, wherein the o-olefin-

based monomer is represented by formula (VI)



41 (wherein R9,Rn, and R12 each represents hydrogen,
a linear or branched al kyl group having a carbon
nunber of 1 to 8, or an aryh1group havi ng a car bon
nunber of.6 to 18). 6. The nethod for inproving the
transparency of a nol ded body according to clainms 1,
22,3, 4 or 5 the nethod further conprising adjusting
Rfa co@&%nt of repeating units derived froma nononer
“ep ésent§qagy formula (VII) to 0-10 nol e% HO=CFI /
;&}éh(@herein m represents an integer of 2 to 10).
E¥. The*method for inproving the transparency of a

nmol ded_pody, accar di n o cl. ai e 4, 6 ;
(WnGREHEI R 4 Mo oyl 0oP B R et hstssents hydpod¥h. e linear

_ nonomer 1s norbornene,
or BRILLHEqa; ob¢f | phasedhaeneges csriethyhenssr & ITheo 8, or
method for inproving the trans arquy of- q%gnlded
an body aceep di®giEo @ GRRROT, NUPST At & T Hf) 7, the
met hod further conprising adjusting the content of
the repeating units derived fromthe
6. cytheohefisd basedimpnonengt bhd0t 68N sk e9pcy oo f Tharolded

nmet hod for inproving the tragsparency o
bodboaycaé%lfﬂai*%@%aa%ai ﬂ« 1,5' or o1 Tt he %%?dg‘g{lg‘g%ymther
com%?ﬂ?ﬁﬁ?egé%&ggiﬁéréscgﬁtéﬁtgbf ofpéheing units derived from

ycl oof efin-

based copol yner; and .
a monomer represented by formula (VII) to 0-10 mole%:

ﬁ{‘i:m}m (V115
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(whérein m represents an integer of 2 to 10)}.

7. The method for imprbving the transparency of a molded
body according to claims 1, 2, 3, 4, 5, or o, wherein the
cyclooiefin—based monomer is norbornene, and the a-olefin-

based monomer is ethylene.

8. The ﬁethod for imprOving the transparency of a molde@
body according to claims 1, 2, 3, 4, 5, 6 or 7, the method
further comprising adjusting the content of the repeating

units derived from thercycloolefin—based monomer to 40-60

mole%.

9. The method for improving the transparency of a molded
body according to claim 1, wherein the molded body comprises:
ﬂ 100 parts by weight of ﬁhe cycloolefiHFbased ccpqumer;

and &
0.01-3 parts by weight of at least one lubricant selected



42 fromthe group consisting of aliphatic ester
conpound, am de conpound, and salt each having a
| ong-chain aliphatic hydrocaﬁbon group. 10. The
met hod for inproving the transparency of a nol ded
body according to claim1, wherein-the nol ded body is
roduced by an_ extrusj o j thod, o, amide
Frofst BT T O | NP 6uT he ¢ hor ﬁ%ﬁ%@%gﬁcy of aé%rnopl ded
comPOEYdacserde At t @achahaving whet ehgr¢Hel ol dadhasody i s
produced by an injection nolding nethod. 12. The
hydnechvdofo@ T PHPr ovi ng the transparency of a nol ded
body according to claim1l, wherein the nol ded body is
produced by an injection blow nolding nethod. 43
10. CYELOOLEE bt COPOL YNER-ABSTRACT AT aovieh T @y dgof ef inplded
copol yner that can,be.e oved. i ' §.on; Of ced
bocHohaFGIN B PP Bt ol 8t PP SR o] enet e P=o
by BATLLELESibhi 8H1aYRS) metheEe is provided a
cycl ool efin copol ynmer conprising 80 .to 20 nol % of
repeating units derived froman a-ol efin nononer and
20,10 80 _nol.%of ¢ bt hyednky 08F a4 molded
ll'legé? BﬁEH§9c Sglégﬁggk%ﬂgngﬁbsgfgg%%d fro%wthe group
bod§ORsESERggot onenater 1of whheegenehal mpodadl| Rody)+s
monomer of the general %grnula %#h%' nmononer of the
progefefabyf 8Pnina e Py, "ROAGHEr “6F "PRe general formul a
(1'V) and nononer of the general fornula (V), wherein
with respect to the repeating units derived from
12 . cyrheohethndmsnenempreNéngr 6p6r tir6RSPREFEBY Bei AgnoLded

present in the formof diner (Rd).Ls I | g9¥Wsduced
bOdﬁnécFﬁédﬁPSpSPthﬁlph regggggﬁﬁgkgkegéggg?n%%ﬁg ?grﬁw hes

by 9h GH5ERL i6Rt b1dwrRlcMdehgabeteod.
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CYCLOOLEFIN COPOLYMER
ABSTRACT

L novel cycloclefin copolymer that can be employed in the
production of molding with fewer defeéts, for example, fewer
gel particles (fish eyes). There is provided a cycloolefin
copolymer Comprising 80 to 20 mcl% of repeating units derived
from an o-olefin monomer and 20 to 80 mol% of repeating units
derived from at least one cycloolefin ﬁonomer selectad from
the group consisting of monomer of the general formula {I),
menomer of the general formula (II), monomer Qf the general

formula (III), monomer of the general formula (IV} and monomer

of the general formula (V), wherein with respect to the

repeating units derived from cycloolefin monomer, the
proportion thereof being present in the form of dimer (Rd) is
50 mol% or below and the proportion thereof being present in

the form of trimer (Rt} 5 mol% or above.



