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TI TLE CYCLOCLEFIN TYPE RANDOM COPOLYMER COVPOSI TI ONS FI ELD OF T Ihwgwﬂ

I
Thi s |nvent|on relates to cycloolefin type randonlcopolyner conposi t |on
W, &f ﬁ*hlblt out st andi ng performances such as transparency, heat
re§\ t.ahCte, noisture resistance and chem cal resistance, and which are
excefTent -in high precision noldability as well as in adhesion of
i nformatton recording films. This invention also relates to use of the
cycl ool efi'n type random copol yner conpositions. BACKGROUND OF THE | NVENTI ON
Known as synthetic resins excellent in transparency are pol ycarbonat es,
pol ymet hyl net hacryl ate, polyethyl ene terephthalate,. etc. For instance,
pol ycarbonates are resins which are excellent in transparency, as well as
in heat resistance, heat ageing charaqhqr@§t|cs and inpact strength.
However, polycarbonates involve such aproblemthat they are poor .in
chemi cal resi st anggcadokey MAYFEARARDOM [RIBRIMER ToMBOS 1 TN
Pol ynet hyl nethacryl ate has such problens that it is readily attacked by
bet.hyl acetate, acetone, AND USES THEREOF

FIELD OF THE INVENTION

Tnis lnvention relates to cycloolefin type random
copolymer conpositions which exhibit:eutstanding
performances such as transparency, heat resistanee,
moisture resistance and chemical resietance, and which are
excellent in high precision moldability as well as in’
adnesion of information recerding tilmsl This invention
aleo relates to use of the cycloolefin type randen .

copolymer compositions.

- BACKGROUND OF THE INVENTION

Known as synthetic'resine excellent in
'transparencﬁ are polyearbonates, pelymethyl methacrylate,
polyethylene terepnthalate, etc. For instance,
.polycarbonates are resins wﬁich are excellent in
transparency as well as infheat.resistance,.heat ageing
characteristics and impact strength ﬁowever,
polycarbonates: involve such a problem that they ‘are poor
in chemical resistance as they are easily attacked by
strong alkali. Polymethyl methacrylate has such problens

- that it is readily attacked by ethyl acetate, acetone,



-2- toluene or the like, swells in ether and, noreover, it is |owin heat.
resi stance.. Though pol yet-hyl ene terephthal ate is excellent in heat -
rg§|stance and nechani cal properties, it involves such problens that it is
weak in resistance to strong acid or alkali and is subject to hydrolysis.
On one hand, polyolefins which are wi dely used as general - purpose resins
are excellent in chemcal resistance-zand solvent resistance as well as in.
mechani cal properties. However, many of polyolefins are poor in heat
resi stance and are poor in transparency because they are crystalline
resins. In general, to inprove polyolefins in transparency, ‘there is
‘enpl oyed a procedure in which nucleating agents are incorporated into
pol yol ef i ntxdimerandar dheeiviles,y Swall I riut tetitteri aid e rysi@blene, it Ofsa
procedure in which polyolefins are quenched to stop the crystal growth
t hereof. Howevisr heaat irediartchrice .saylhichath tpwel yei{ legbenef fecéshohbadaned by
t hese procedures- are sufficient. The procedure of incorporating into
pol yol ef i nsi=a eptrield eginon deats mets imtanad aand mechmmical aphepei'hﬁfebves t he.
risk of marring various excellent
it involves such problems that it is weak in resistance to
strong acid or alkali and is subject to hydrolys:s.
On one hand, polyoléfins which are didely used as
' general-purpose resins are excellent in chemical .
resistance and solvent resistance as weli-as in mechanical
properties. However, many of polyolefins are poor in heat
resistance and are poormiﬁ transparency because they are
‘crystalline resins. In general, to improve polyolefins in
transparéncy, there is employed a procedure in which
nucleating agents are incorporéted into polyolefins to
render their crystal structure ﬁicrocrystélline,’or a
procedure in which polyolefins are quenched td stop the
crystal growth thereof. However, it is hard to say that
the alleged effects obtained by these procedures are
sufficient. The procedure of incorporating into
polyolefins a third component such as nucleating agents
rather involves thé'risk of marfing.various_excellent
properties inhérgnt in.poiyolefins, and the quenchihg
procedure requires a large—scale apparatus therefor and,
in addition thereto, involves the risk of lowering heat

resistance and rigidity as the crystallinity'iqdex of

" polyolefins decreases. That is, in either case, it is not



properties inherent in.polyolefins, and the quenching procedure requires a
| ar ge- scal e apparatus therefor and, in addition thereto, involves the risk
ofx.1 owering heat resistance and rigidity as the crystallinity index of

pol yol efins decreases.” That is, in either case, it is not -3- possible
to perfectly control the crystal growth of polyolefins, and there renmain
such problens that the nolding shrinBage factor of the thus treated

pol yol efins is high; and further that the post-shrinkage of nolded articles
obt ai ned after nolding said polyolefins is also high. Under such

ci-rcunst ances, a copol yner of ethylene .and 2, 3-di hydr oxydi cycl opent adi ene
has been disclosed as an exanpl e of copolyners of - et hyl ene and bul ky

COMONONET S s AN Srod ot £RLEN1 2 RB% 3920 FORRURER $HI S COPOI yrrer

I s poor inrheat resi stance as 1as a glass transition tenperature-in the

vicinity of, hQIRIFInd dPUNL SR Fe0) A "BhchSp¥EbleRs! eRSEILREt Ween
rigidity and transparency. Simlar dramback_ls al so observed in
molding shrinkage factor of the thus treated polyolefins
is high, and further that fhe post—shrinkagé.of molded
articles obtained aftef molding said_polyolefiﬁs is also
high. | |
| Under such éircumsfgﬁces. a copolymer of'ethYIene
and 2,3-dihydroxydicyclopentadieng has been @isclosed as
. an example of copolymers of ethy;ene'and bulky comonomers,
for example, in U.S. Patent 2,883,372. However; this.
copolymer is poor in heat.resistancé as it has a glass
transition temperature in the vicinity of 100°C, thoﬁgh
.said polymer is well balahced_between rigidity and
'transparency. Similar drawback is alsc observed iﬁ-
copolymers of ethyleﬁe and'S;ethylidehe—z—norbornene.
'Japanese.Pﬁtent Publn. No. 14910/1970 prgpose§ a
homopolyﬁer of 1,4,5,8-dimethano-1,2,3,4,4a,5,8,8a~
-octahydrohaphthalene. The propqséd bolymer; however,'is
poorlin heat resistance and heat ageing characteristics.
Japanese Patent L-G-P Publn. No. 127728/1983 further
proposes a homopolymer 6f i,4,5,8—dimethano—
1,2,3,4,4a,5,8.8a-oétahydr§naphfha1ene or copolymeré of
- said cyﬁloolefin and norbornene type comonomers, whi;h'are
apparently those obtained ﬁy ring opeping polymerization -

' (ring obening polymers) in light of the disclosure in said



copol ynmers of ethyl ene-and 5-ethylidene-2-norbornene. JapaneSe Pat ent

Publ n._ No. 14910/ 1970 proposes a honopol yrer of

144, 5,%- di net hano- 1, 2, 3, 4, 4a, 5, 8, 8a- . octahydronaphthalene The proposed
polyner however, is poor in heat resistance and heat ageing
characteristics. Japanese Patent L-C P Publn. No. 127728/1983 further
proposes a_honopol yner of 1, 4,5, 8-di-#et hano-

1,2, 3,4, 4a, 5, 8, 8a- oct ahydr onapht hal ene or copol yners of said cycl ool efin
and norbornene type conononers, which are apparent |y t hose obtained by ring
openi ng pol ynerization (ring opening polymers) in |ight of the disclosure

in said -4-. ulecatl These rin eni ol have |

uEsaturateRi‘l SRR hérciﬁﬁ‘i/r?e’rn%ﬁff?q‘tﬁgq Wor%v%%ﬁawéﬁ%h a drawback
that they are poor heat rgsistanc headn qgj%; C ri s. In

the cour se*i® ttp <?el?sc'e%tr‘c’ches tsh mﬁd& hat™ cyc ﬁ?eflﬁﬁ&tégég rgﬁ{cﬁgm
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whi ch are et ween resi stance, heat agelng
) heat ageing characteristics.

In the course or- these researches.'we found that
cycloolefin type random copolymers of ethyiehe and
specific bulk& cycloolefins are syntheticlresins which are
well balanced between heat resistance, heat ageing
characteristics, chemical resistance, solvent resistance,
dielectric characteristics and mechanical properties, and
that said cycloolefin type iandom copolymers exhibit
excellent performances in the field of optical materials
such as eptical_memosy'disc.and optical fiﬁer, On the
basis of the above findings, we have'already made wvarious
technical proposals as disclosed in Japanese Patent L-0-P
Publn. No. 168708/1985, Japanese Patent Appln. Nosl'
220550/1914 23682871984, 236829/1984 and 242336/1984. In.
-spite of their being olefin type polymers, the cycloolefin
'type random copolymers as proposed are excellent in
adhesion to variouc materials. -However, when these
cycloolefin type randoﬁ copol?mers were-used for molding
information recording base boards under severe conditions,
they were sometimes foﬁnd insufficient in adhesion to
information recording films;t.

As regards information recording base boards



characteristics, chem cal resistance, solvent resistance, dielectric
characterlstlcs and nechani cal properties, and that said cycloolefin type
rgndon1copo|yners exhi bit excellent performances in the field of optical
materials such as optical nenory disc and optical fiber. On t he basis of
the above findings, we have already nade various technical proposals as

di scl osed in Japanese Patent L-O P Pubkn. No. 168708/ 1985, Japanese Patent
Appl n. Nos. 220550/ 1974, 236828/ 1984, 236829/1984 and 242336/1984. In spite

of their be___l ng olefin type polynmers, the cycloolefin type random copol yners
as proposed are excellent in adhesion to various materials. However, when

Fecor di ng bewresk %%Féé&%%%%sﬁ“%é 4 S el e o et

insufficient in adhesion to |nfornat|o r di fil re rds

i nf or mat | orP‘?bY?Eﬁ’éﬁlﬁb preihagetakes. B ﬁ'}%f ﬁ erprT?a(As‘t |rrfe3% dbbr evi at ed
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‘heretofore been used as resin materials to constitute
optical discs. However, optical discs molded from these
resin materials individually havé'a fairly large number of
drawbécks. F;t instéﬁce. polymeth&l methacrylates are -
poor in heat reéistance_and'high inlwater absorption as
high as 0.4%. Therefore, molded articles obtained from
polymethyl methacrylates are Subject'to dimentional change
owing to their moisture absorption and liable to w;rp.
Polycarbonates are high in modulés photdelasticity as well
as in double refraction,'even.though they are excellent in
heat reéistance. Moreover; polycarbonates are iow in
surface hardness agd 1iab1e-to marring. ahd'the problem of
moisture resistance still.remains-unsolvgd,-though the
water absorption of polyéarbontes is as low as 0.15% in
comparison with polymethyl mgthacrylates.‘.Polycarbonates
are practically unusable as optical discs, because they.
are poor in heét résistance; impact reSisténce aﬁd surfacé
hardpess, not to speak of their high\doﬁble ref;éction
after molding. Polyvinyl chlorides are difficult to usé _'
as optical discs, because thgy’are very poor in heat
resistance and, moreover,*pqot in processability and

service durability. Epoxy resins in#olve difficulty in



rigid polyvinyl chlorides, epoxy resins, etc., have heretofore been used as
resin materials to constitute optical discs. However, optical discs nolded:
f pom these resin materials individually have a fairly |arge nunber of
drawbacks. For instance, polynethyl nethacrylates are poor in heat

resi stance and high in water absorption as high as 0.4% Therefore, nol ded
articles obtained from pol ynet hyl metgracryl ates are subject to di mentional
change owing to their noisture absorption and liable to warp. _

Pol ycar bonates are high in nodul as photoelasticity as-well as in double
refraction, even though they are excellent in heat resistance. Moreover,
polycarbonates are low in surface hardness and liable to marring, and the

Rboor ot 1 on®oR "BoPycAPRBnPERoLE Itk sef SRy el Rate hn AGLIR ] PECYRL

absor ption® 689S as™ 6w a in conparison wth

pol ymet hyl el RaCkyledf G5e BRLYLGEY m“%eae%&e AGGald Y URssebber as

optical discCs, becau e they are poor I n heat resistance, inpact resistance

and Surfac‘ép%%d%ﬁns“%&-et RigBedlh HodulRis oF Pholediastaiiogtana after

nmol di ng. Polyvinyl chlorides are difficult to use as optical discs, because
they are VYol tha Redbledsicr aamI1ande frRicAaR! dwou:olf\esiananssabu | i ty

and service durability. Epoxy resins involve difficulty in
stress produced at the time when they are molded. Glass
is fragile and easily broken and, moreover, it is poor in
easy handling or productivity as it is relatively heavy in

weight, though it is excellent in heat resistance,

moisture resistance and surface hardness.

OBJECT OF THE INVENTION

The presént invention is intgnded to solve such
broblems associated with the priér art as mentioned above,
and.an object of the invention is to provid§ ;esin
compositions which are excellént in tranSparéncy, heét
reéiétance, heat ageing characteristics, chgmipal
resistance, solvent resistﬁncef dielectric characteristics
aﬁd various meéhanicél characteristics as well as in
precision mbldébillty and, moreover, which.are exCel;ent
in adhésiqn of 1nf6rmation.reco;ding.films, and
information recordihg base boards whiqh are molded from

said resin compositions.

SUMMARY' OF THE INVENTION

In accordance with the present invention, there



-6- point of mass production as they are poor in noldability, though they
are excellent i'n heat resistance. Mreover, epoxy resins are high in
npdulus of photoelasticity and involve the probl em of double refraction due
to residual stress produced at the tine when they are nmolded. G ass is
fragile and easily broken and, noreover, it is poor in easy handling or
‘productivity as it is relatively heavy-in weight, though- it is excellent in
heat resistance, noisture resistance and surface hardness. OBJECT OF THE

| NVENTI ON The present invention is intended to solve such probl ens
associated with the prior art as mentioned above, and an object of the
lnvention is to provide resin conpositions which are excellent in

transparengye peatvigesi eyanceletent typel panabar aepelyaeircs, chenical
resi stance, solvent resistance, dielectric characteristics and vari ous

mechani cal cefipbadt €onst charas teglizeds biyn cpheeiisiiag nol dability and,
nor eover, which are -excellent in adhesion of information recording. filns,
and (A) a cycloolefin type random _copolymer containing an
ethylene component, and a cycloolefin component
represented by the following general fprmula [I] or {I1]
and nnving an intrinsic visnosity (] of 0.05-10 d1/g as
measured at 135°C in decalin and a sbftening.temperature
- (TMA)} of not lower than 70°c, and )

(B) a cycloolefin_type rnndom copol&mer containing an -
ethylene component, and a cycloolefin component
repfesénted by the foilowing'general formula [I] or [II]
and having an intrinsic viscpsity-[Q} of 0.01-5 dl/g as
measured at i35°C in decélin énd a softening temperature
(TMA) of_beiow 70°C, the weight ratio of said (A)
component / (B) component ranging frnm 100/0.1.to 100/10,
and there are also provided information recording base

boards which have been molded from said cycloolefin typei

random copolymer compositions.



i nformation recordi ng base boards which are nolded fromsaid resin. .
conpositions. SUMVARY OF THE I NVENTION I n accordance with the present

i gvention, there -7- are provided cycloolefin type random copol yner
conpositions characterized by conprising (A a cycloolefin type random
copol yner contai-ning an -ethyl ene conponent, and a cycl o6l efi n conponent

" represented by the foll ow ng general-giormula [I] or [Il] and having an
intrinsic viscosity [[err]] of 0.05-10 dl/g as nmeasured at 135 C in decalin-
and a softening tenperature (TMA) of not.lower than 70[err]C;, and (B) a
cycl ool efin type random copol yner containing an ethyl ene conponent, and a
cycl ool efin conponent represented by the foll ow ng general formula [I] or
(I'1] and having an intrinsic viscosity [[err] of 0.01-5.dl/g as neasured at
135[err] C i n decafenennd foxwhlani ng tenperature (TMA) of below 70[err]C,

the weight ratio of said (A) conponent / (B) conponent ranging from 100/0.1
to 100/ 10, ' _ N -
R Y

RO
1)

{11]

wherein n and m are each 0 or a positive integer,jz is-gn
integer of at least 3, and Rl to Rlo each represent

hydrogen aton, halégen atom or hydrocarbon group.

DETAILED DESCRIPTION OF THE INVENTION

The cycloolefih-type random copolymer compositions
of the present invention and information recording base bords

" which are molded from said compositions are illustrated



and, there are also provided information recordi ng base boards whi ch have
been nol ded from said cycl ool efin type random copol yner conpositions.
Ggneral formula [err] [err] wherein n and mare each 0. or a positive
integer,[err] is an integer of at least 3, and Rlerr] - to Rerr] each
represent hydrogen atom hal ogen atom or hydrocarbon group. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The cycleol efin type random copol yner

conposi tions of the present invention and information recordi ng base bords
whi ch are nol ded from.said conpositions are illustrated - -9- belowin
detail. The cycl ool efin type random copolynmers [A] and [B] which constitute
the conpositions of the present invention

below in detail.

Tﬁe cycloolefin typé'random copolymers [A] and [B]}
which constitute the compositions of the present invention
are cyéléolefin type random copolymers containing an
ethylene component an&'a.specific cycloolefin component.
The said'cyclqolefin compqnent is a cycloolefin component
represented by the following_general formula (I] or ([II],
and in the cjcloolefin fype random copolymers, said
cycloolefin component forms a structuré represrented b? .
the general.formula [IXII] or ([IV].

General formula

P
R uﬁ
R9
™,
1}
Rr10
8
ol G

{11]




are cycl ool efin type random copol yners containing an et hyl ene conponent - and
'd. specisfic cycl ool efin conponent. The said cycl ool efin conponent is a
cytl ool efi n conpanent represented by the foll owi ng general formula [I] or

(111, and in the cycloolefin type random copol yners, said cycl ool efin
conmponent forns a structure represrented by the general forrmula [I11] or
[IV]. General formula [err] -10- wheein n and meach are 0 or a

positive integer, preferably O or 1, [err] is an integer of at |least 3, and
Rlerr] to R err] each represent hydrogen atom hal ogen atom or
hydrocarbon group. [err] [err] wherein n,. m[err] and Rerr] to Rerr]
are as defined above. -The cycloolefin, i.e, a constituent conponent of the

cycl ool ef i Qetaaid aN4RME GORAUHTRIR QPNS Id Ydsa 49t Dor@gss|ions of the
present invention, is at |east one

preferably 0 or 1, & is an integer of at least 3, and R

to Rlo each represent hydrogen atom, halogen atom or

hydrocarbon group.

(zv) |

'wherein n, m, ¢ and R! to R'® are as defined above.

The cycloolefin, i.e. a constituent cqmponent of
the cycloolefin type random copolymers constitutihg the
composifions of the present invention; is at 1east oné

.cycloolefin selected from the group consisting 6f



cycloolefin selected fromthe group consisting of unsat ur at ed nononers
represented by the general formulas [I] and (I1]. The cycl ool efins
represented by the-general fornula [I] can easily be prepared by
condensati on of cycl opentadi enes with appropriate ol efins by Di el s-Al der
reaction, and simlarly the cycloolefins represented by the general fornula.
[Il] can easily be prepared by condeagmti on of cycl opentadi enes with
appropriate cycl ool efins by Diels-Al der reaction. The cycl ool efins

represented by the general forrmula [I] in the concrete are such conpounds
as exenplified in Table 1 or, in addition to 1,4,5, 8-
di nmet hano-1, 2, 3, 4, 4a, 5, 8, 8a- octahydronaphthalene such

t ahyd ht d '
e GRS fEL kb S e commues

di et hano- 1 43437218 8aneC FARFNN HePi@setrtfIP WY the general
1,4,5, 8- dlnéﬁﬁaﬁo 1%5 é 4,4a,5, 8, 8a- octahydronapﬁthalengw

2- hexyl - 1, 4f§r§uihmf&|ia?eﬁn1e&s31‘§[ b2 prepred tinutidnapitiel or,

2,3-dinethyl -1, 4,5, 8-di nethano- 1, 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapht hal ene,

Z'HEthy|'3-eyblbpentadienes with appropriate_olefins by Diels-Alder
reaction, and similarly the cycloolefins represented By
the general formula tII} can eésily be'prepared by
condensation of cyclopentadienes with éppropriate
cycloolefins by Diele—Aldef reaction.

Ihe cycloolefiﬁs represented by the genefal'
formula [(I] in the concrete .are such compounds as
exemplified in Table 1 or)-in,adaifion to 1,4.,5,8~
dimethano-1.2L3,4,4a,5,8,Bafoctahydronaphthalene, such
octahydronaphthalenes as 2—mefhy1-1,4,5;8—dime;hano—
1,2,3,4,4a,5,8,8a-octahydronaphthalene, 2—ethy1-1,4,5,8—
dimethano—l;2.3,4,4ar5.8.8a—octahydronaphtha1ene, 2-propyl-
1,4,5.8-d1methano-1,2}3,4;4a;5.8,Ba—oétahydronaphthalene.
2-hexyl—1,4,5,8—dimethano—1,2,3,4,4a,5{8,8a—. |
octahydroﬁaphthalene, 2{3;dimethy151,4.5.8—dimethano—
1.2.3.4,4a,5,8,8a;ectahydronaphthalene, 2—methy1—$-ethyi—

-1,4,5;8—dimethano—f,2,3.4,4a,5:8;Ba—octahyaronaphthaléne,
2—chloro—1,4.S,B—dimethano—l;2,3.4,4a,5,8;8a—
octahydronaphthalene, 2-bromo-1,4,5,8-dimethano-
1,2,3,4,4a,5,8,Ba—opfahyaronaphthalene, 2-fluoro-1,4,5,8—
dimethano—l,2,3,&,4a,8,Ba—octahydronaphthalene,.2,3—..

dichloro-1,4,5,8-dimethano-1,2,3,4,4a,5,8,8a—



1, 4,5, 8-di net hano-1, 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapht hal ene,

2- chloro 1,4,5, 8- dlnethano 1, 2, 3,4, 4a,5, 8, 8a- oct ahydronapht hal ene,
2¢brond- 1, 4, 5, 8- di net hano- 1, 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapht hal ene,
2-fluoro-1,4,5, 8- d|nethano-l,2,3,4,4a,8,8a-octahydronaphtha|ene, 2, 3-
dichlorofl.45, 8- di net hano- 1, 2, 31, 4, 4a,5,8,8a- . -12-

oct ahydr onapht hal ene, 2-cycl ohexyl - 1425, 8- di net hano-

1,2, 3,4,4a,5, 8, 8a-oct ahydr onapht hal ene, 2-n-butyl-1,4,5, 8--

di met hano- 1,2, 3,4, 4a,5,8, 8a- octahydronaphthalene 2- .

i sobutyl -1, 4 5 8- dlnethano 1,2, 3,4, 4a,5, 8, 8a- octahydronaphthalene etc.
and such conpounds as exenplified |n ‘Tabl e 2. -13- Table 1 Chem cal

for m“l a oct ahydronn%%l{%alré%rga, %I %Cl %[hebqr’lj-:]lrl%ets-.,%—%emét hano—
1,2,3,4,4a,5,8,8a—octahydronaphthalene, 2-'.n—'bu;tyl—.1 4,5,8-
dimethan6—1 «2,3,4,4a,5,8,8a—-oct ahyd__ronaphthalene . 2—
isobutyl-1,4,5, a—aiméthano—l .2.3,4,4a, 5 ,8,8a-
| oct ahydron_aphfhalene . etc. and such compounds as

exemplified in Table 2.



6-N®thy|bicyclo[2,2,1]hept-2-ene C Herr] CHerr]

5, 6-Di yret hyl bi cycl o[ 2. 2, 1] hept- CH - 2-ene [err]'
6+1 sobut yl bi cycl o[ 2, 2, 1] hept-2-ene [err] :
7-Met hyl bi cycl o[, 2, 1] hept - 2- ene -14- Table 2 Chemical fornula

Compound nane 5, 10-Di net hyl tetracyclo- 2.5 7.10 [err] [err] 2,

, 10-Dinethyl tetracyclo- 2.5 7.10 [4.418-1 ,1[err] ]-3-dodecene
11, 12-Dimet hyl tetracycl o- [4,4,0,1[err] 1[err] ] - 3- dodecene 2,7
.9-Trinmethyltetracycl o- -

" Table 1

C_hemicél formula - Compound name

' . Bicyclo[2,2,1}lhept-2-ene

3 6-Methylbicyclol2,2 ,'1]hept—2—ene_

1
2 6
3 5

: 4 -
: j CH

N CH3 .
"~ 5,6-Dimethylbicyclo(2,2,1]hept-
~CH,,~ 2-ene . : :

3
cH, ' . |
@ | 1-Methylbicyclo[2,2,1}hept-2-ene
C,H, . - -
@ 6-Ethylbicyclo(2,2,1lhept—-2-ene
nC,Hy - | | S
@/ 6-n-Butylbicyclo[2,2,1]hept-2-ene
iC Hg A _
' -/' 6—-Isobutylbicyclo[2,2,1]lhept-2-ene

_ : 7-Methylbicyclol2,2,1] hept-z-ehe
_ [:225 CH,



[err] [err] [err] 9-Ethyl-2,7-dinethyltetracyclo- [4,4,0.1[err]
1[err]] -3-dodecene [err] [err] -15- Table 2 (conti nued)
9§11, 12-trimethyl tetracyclo- [4,0,[err] ,1[err] ]-3-dodecene
9-Ethyl-11, 12-dinethyltetracyclo- [4,4,0,1,[err]1[err]-3-dodecene
9-1sobutyl-1l,12-di nethyl tetra- cyclo[4 4, qerr]l[err] ] - 3-dodecene [err]
5,8,9, 10- Itranethyltetracyclo- [4‘41iﬁierr] 1[err]] -3-dodecene 3
Hexacyclo[err] 1[err][err] 12 Hexacyclo[6,6,1, 1[err]

r : ' Table 2

Chemical formula : : . Compound name

5,10~-Dimethyltetracyclo—

2.5‘17.10

[4,4,0.1 j-3-dodecene

2,10-Dimethyltetracyclo-
2.5 ,7.10

[4 4 0.1 .1 - 3—dode¢ene
11,12-Dimethyltetracyclo-
3 te,4,0,12°5,17-1% 3_dodecene
Ciy 2.7, 9-Trimethy1tetracyclo-
(4, 4 0, 12 -5 17 10] —3-—-dodecene
CH3 T ' o
i3 | | _
H . .
: S 9-Ethyl-2, 7—dinethy1tetracyclo—
. - {4,4,0, 12 -5 Iz'lol—s-dodecene
\ .

cf3 !

CHCHCH : ) :
2 3 %-Isobutyl—z 7-dimethyltetracyclo-
[4.4.0, 12- 5 17 10] —3-dodecene '



5 o [err] [err] 3.6 [err] -16- Table 2 (cont’i nued)

[err] . o . hexacycl o[ 6,6, 1, 1[err] [err] [err] 2.9 4.7 [err]
-17- The cycloolefins represented by the general fornula (11] in the
concrete are, for ‘exanple, those as exenplified in Tabl es 3 and 4.

-15-
Table 2 (continued)

9.;1.12-trimethY1tetracyc16—
[4.4.0, 12 -5 17’101—3—dodeéene

—thyl—il 12-d1neth§1tetracyclo—

[4.4.0, 12 -5 17 10] -3-dodecene

CW#““*%’z.
9-Isobutyl-11, 12—dimethy1tetra-

cyclo[4 4,0, 12 5 7 10] —3-dodecene

-CH3 5.8,9,10-Itramethyltetracyclo—

{4.4,0, 12 -5 17 1°] -3-dodecene

Hexacyclo[s 6,1, 13 6 10‘13,

_02 7,09.14]-4-heptadecene

Ci3 12-Mexhy1hexadyclo[6'6 1,13°%,
' 110'13 2. 7 9 14] 4—heptadecene
2H§2—Ethy1hexacyclo{é,6,1}13‘6. |

1°°13 O2 7 9 1‘] 4-heptadecene
(CH

-Isggutylhexacyclols 6,1, 13 6

110.13.02.7'09.14]-4—heptade9ene




-18- Table 3 Chem cal fornula Corfpound nane [err] [err]

[err] [err] [err] [err] -19- Table 3 (continued) [err] -20- Table 4
Chem cal formul a Conmpound narre [err] '
-16-

Table 2 {continued)

(CH3) 1,6,IO-Trimethyl—iz—isobutyl—_
2 . .

hexacyclo(6.6,1,15°5,110-13 o2-7 -

'09‘14]—4-heptadecene

OCtaCYC10[8'8'0612-9.14-7.111-18'

1.1:«!. 16 '03 .8 '01_2 . 1'7].._5-docosene

CH3 15-Methyloctacyclo[8,8,0,12'?.

1.4.;.71'111.18’113.16'03.8'012.171_

5-docosene

15—Ethyloctacyc10[8.8.0,12'9.14’7,

11.18,113.16‘03.8‘012.171_5_

Cbﬁs

1

-docosene



Thé cycl ool ef in type random copol ynmers {A] and [B] which-constitute the
conposjtions of the present invention individually contain as essenti al
conponents an et hyl ene conponent and the aforenenti oned cycl ool efin
conponent.-In addition to the said essential two conmponents, however, the
cycl ool ef in type random copolyners [A] and [B] may contain, if necessary,
ot her copol ynmeri zabl e unsaturated mssiaer conponents such a range that they
do not hinder the object of the present invention. Such unsaturated
nononers whi ch nmay. optionally be copolynerized in the concrete are[err]
-olefins of 3 to 20 carbon atonms, such as propyl ene, 1-butene,

4- et hyl -1 - pent ene, 1-hexene, 1- octene, 1l-decene, 1-dodecene, :
1-tetradecene, 1-hexadecene, 1-octadecene, 1-eicqsang -etc. _in,the range of
| ess than an equi nolTie @ysdeclstinge ’&Hﬁﬁ%erfbt%‘g(r)ﬁ)%@l;\? RPEETN the
resulting random copolyner. In the cycl ool efin_type random yper [A]
whi ch const ifapmkahel : ittl}%rf‘s"‘&ﬁ‘y?'l"% ?ﬁ%Seﬂ?Xi ﬁ§%ﬁ??§h, 9ﬁﬁggrggeati ng
unit (a) derived fromthe et ene con'gopent is in the range of from40 to

55 1ol 50 pr epemRA YL Tab ARG ates s



75 not % the repeating unit (b) derived fromthe cycl ool efin conponent. is
in thesvange from1l5 to 60 nol % preferably from25 to 50 nol % and the
repeating unit (a) derived fromthe ethylene conponent and the repeating
unit (b) derived fromthe cycl ool efin conponent forma -22- _
substantially linear cycloolefin type random copol yner in which said
repeating unit (a) and said repeatingl8dt (b) are randomorientated. That
t he cyclool efin type random copol yners of the present invention are
substantially linear and do not have a gel-Ilike cross-linked structure can
be confirmed by the fact that said ceaghymgrs perfectly dissolve in decalin
kept ‘at 135 C. An intrinsic viscosity [[err] as neasured at 135[err]C in
decalin of the cycloolefin type random copol ymer [A] which constitutes the
conpositions of the present invention is in the range of 0.05-10 dl/g,
preferably 0.08-5 dl/g, nore preferably 0.2-3.0 dl/g, and particularly

pr ef er abl yCBeficall fairimgglaA sof t eni ng t enpeCanpoundTihapeas neasured with a

CH3 CHB

1.,3-Dimethylpentacyclo(6,6,1,

' 13.6'02.7.09.14]_4—hexadecene

&

1,G—Dimethylpentacyclots,6,1.13'6,

02'7,09‘1‘]-4—hexadecene

15,16~-Dimethylpentacyclo(6,6,1,

3.6 ,2.7 _9.14
14

1 0 0 Jj—-4-hexadecene

Pentacyclo[s,s,1'13'5'0237‘09_133_

4—pen{adecene

3.6

1,3-Dinethylpentacyclo(6,5,1,1

02+7,0%-13)_4-pentadecene

’1.G-Dinethylpentacyclots.5.1.

13‘6.02’7;09'13]—4—pentadecene

14;JS—Dimethylpentacyclo[G,5,1;

3.6 ,2.7 ,9.13
- e 4

1 0 (¢} j—4-pentadecene




t hermal nechani cal analizer of the cycloolefin type random copol yner [A]

whi ch gonstitutes the conpositions of the present invention is not |ower
than 70[err] C, preferably in the range of 90-250.C, nore preferably
100-200 C, particularly preferably 120-180 C, and still particularly
preferably 130-170[err] C. Furthernore, a glass transition tenperature
(Tg) of the said cycloolef in type rasdom copolynmer [A] is usually
50-230[err] C, preferably 70-210[err] C, nore preferably 80-160[err] C, and
particularly preferably 90-. 150[err]C. A crystallinity index as neasured
by X-ray -23- diffractonmetry of the cycloolefin tyge random copol ymer

[ A] which constitutes the conp05|t|oﬁsbb¢ %r&??ﬂ invention is
preferably in the range of 0-10% nore preferably 0-7% and nost preferably
0-5% In the cycloolefin type randon1copo|yner [ B] which constlt teg :
conposi tions,of th preﬁgnt invention, the d (e el 1 3-8 o&e i.eed fnﬁn1

t he et hyl eng’¥ S tahe range o 60-9 nol % preferably 60- 95
4-hexadecene

mol % t he't
6 8 - 2.9 4.7 (11.17
Heptacyclo(8.7.0,1 P! 1 ‘

1S
' Os'a,oiz‘lsl—s-eicosene
14
. 2.9 4.7 ,11.18
Heptacyclo(8,8,0,1777 .1 1 .

03'8.012'17]—5—hene1cosene




repeating unit (b) derived fromthe cyclool efin conponent is in the range
of 2-40 nol % preferably 5-40 nol % and the repeating unit (a) derived from
t he et hyl ene conponent and the repeating unit (b) derived fromthe
cycl ool efin component forma substantially |linear cycloolefin type random
copolynmer in which said repeating unit (a) and said repeating unit (b) are
random orientated. That the cycl ool@bn type random copolyners of the
present invention are -substantially linear and do not have a gel- like
cross-linked structure can be confirned by the fact that said copol yners
perfectly dissolve in decalin kept at 135[err] C. An intrinsic viscosity
[[err]] as measured at 135 C in decalin &fblfed4cycl oolefin type random
copol ymer [B] which constitutes the conpositions of the present invention
is in the range of 0.01-5 dl/g, preferably 0.08-3 dl/g, nore preferably
0.2-3.0 dl/g, and particularly preferably 0. 3- -24- 2.0dl/g. A :

softening tenperature (TMA) as neasured with a

Chemical formula Compound name

-

Tficyclo[4;3,o.12‘5]—3-decene

5.

2-Methy1-tr1cyclo[4,3(o.12' 1-

3-decene
2.5

s-Methyl-tricyclo(4,3,0,1°°7])-

-\ l - 3-decene

.Tricyclo[4,4,0,12’5]-3—undecene

10—Methy1—tr1cyclo[§,4,0,12f5]-

3-undecene




t hermal nechani cal analizer of the cycloolefin. type random copol ynmer [ B
whi ch constitutes the conpositi‘ons of the present invention is bel ow -
70[err] C, preferably in the range of 60 to -10[err]C, nodre preferably 55
to -10[err]C. ‘In this connection, the softening tenperature of the
cycloolef in type random copolymer [B] is suitably Iower in the range-of
30-250[err]C, preferably 60-200[err] Coymre preferably 80- 190[err]C, and
particularly preferably 90-160 C than that of the cycloolefin type random

copolymer [A].

A glass transition tenperature (Tg) of the cycl ool efin type

random copol yner [B] is in the range of -30 to 50 C, .preferably - 20 to
40[err]C. Furthernore, it is preferable that the glass transition

t enperature of the cl ool.efin type random copol r [B] is |lower in the
range of 30-240[ er M ,CBFéP8}§6P§_§HPEOGFBFPF 64%%%?4?%& bhltpmd (BI]

cycl ool efin.t,
X-ray r ef r ¥8¢

A LLinity index, d b
LS e B BoPEPEd Ao’ P ddiR RRRASRE! 1pRpREdon o )

preferably.h&igq%u53q9ecggtgﬁé0%%ig%%g?gﬁg eégg%%gggég'&%Fg?gﬁgiﬁgreferably

afl o O & random

0-5% In the conpositions,

copol yner
100/0.1 to

b8t Aeithd L¥BEhARTITHEAPRVETRO 1 i Scdbpblignt 2108
In addikion to tﬁe said essential two components, however,
the cycloolefin type random copolymers [A] and [B] may
contain, if ne;essary, other cdpolymerizable unsaturated
nononer c&mponents such a range that thgy do not hinder
the object of the present invention. Such‘unsaturated

monomers which may optionélly be copolymerized in the-

' concrete areJ. -olefins of 3 to 20 carbon atoms, such as

propylene,  1-butene, 4;methyl—i~pentene, 1—hexeﬁe, i-
octehe, 1—deéene, 1—dode¢ene, Ietétradecene, 1-hexadecéne,
1—octadeceﬁe, l-eicosang.‘etc. in the range of-less than
an eqﬁimolar amount of the eth?lene’Comengnt unit in the
resulting random copolyme;. |

In the cycloolefin type randoﬁ copolymer [A] which
cqhsfitﬁte the compositions of the present invention, the

repeating unit (a) derived'from,the etherné component is

in the range of from 40 to 85 mol%, preferably from 50 to

75 mol%, the repeating unit (b) derivéd from the .
cycloolefin component is in the range from i5 to 60 mol%,

preferably from 25 to 50 mol%, and the repeating unit (a)

derived from the ethyléne'component and the repeating unit:

" {b) derived from the cycloolefin cdmponentnform a

of



-25- preferably 100/0.3 to 109/7, nore preferably 100/0.5 to 100/5, and
still Jparticularly preferably 100/0.7 to 100/4. The present conpositions
are found to be insufficient in precision noldability as well as in effect
of inproving adhesion between the nolded articles 'of said conpositions
and. information recording filns to be formed thereon when the weight ratio
of said conponent [A] / conponent [B}22s snaller than 100/0.1, and said
nol ded articles becone poor in transparency or are |lowered in surface
snoot hness when said weight ratio is larger than 100/ 10, thus the

conposi tions as information recording material s. decrease in their
performance. The cycl ool efin type random copol yners [A] and [ B] which
const i t ut estbstaytiabdlef lineapecyateobeEipotyRer radfesds CoPOIYmSr tire
present invention may both be prepared by suitably sel-ecting the conditions
under whi ckhitbysaid peppatiegiwniatcoriafte FRER FEPeFtdOEs 385 tas(Bk oposed
by the present applicant in Japanese Patent L-0-P_Publns. Nos. 163708/ 1985,
120816/ 1985re1{59§2¥11985?nﬁ_%é6/ 1Bgt the cycloolefin type random

copolymers of the present invention are substantially
linear and do not have a gel-like cross—linked.structure
'can'bé confirmed by the faét that said copolymers

' . perfectly dissolve in decalin kept at 135°%C.

An intrinsic viscosity U/l]1 as measured at 135°C in
decalin of the cycloolefin type random copolymer [A] whiéh
constitutes the compositions of the present invention is

~ in the range of 0.05-10 dl/Q, preferably 0.08-5 dl/g, more
preferably 0.2-3.0 dl/g, and particulariy preferably 0.3-
2.0 di/g.

| A softening température (TMA) as measured with a

theymgl mgchanical analizer of the cycloolefin type random
coﬁolymer {A] which constitutes the compositions of the a
present invention is not lower than 10°C, pfefgrably in
the range of 90-25000, more preferably 100;2oo9c,
particularly preferably 120—180°C, and still particularly
preferably 130-170°C. Furthermore, é glass trénsition
:temperature'(Tg) of the said cycloolefin type raﬁdom
copoifmer [A] is usually 50-230°C. preférably 70—210°C,.
mdre'preferably 80-160°C, and particularly prefe:ably 90—
150°C. | |

A crystallinity index as measured by X-ray



95905/ 1986, 95906/ 1986, 271308/ 1986 and 272216/ 1986. | n preparing the .
cycl ool efin type random copol yner conpositions of the present invention,
there are applicabl e various known processes which i-nclude, for exanple, a
process wherein the cycl ool efin type random copolyners [A] and [B] are
prepared-separately, and the -26- copol ymers [A] and [B] 'thus prepdred
are bl ended by neans of . an extruder 42B8-obtain a desired conposition, a

sol ution bl ending process wherein the copolyners [Al and [B] are thoroughly
di ssol ved separately in suitable solvent, for exanple, saturated

hydr ocarbons such as heptane, hexane, decane cycl ohexane, etc., or
aromati ¢ hydroecarbons such as tol uene, benzene, xylene, etc., and the

respect | veasPlibkAMALS BOLSR eddinaidledt] A3 Y AL %gméaa& a desi red

conposi tiron; or “a process wherein the copoly prepar ed
i ndi vi dual Ipy 1b%HIRAD St s SERAA & P |HHOARINE 'HAHHY Hredihd he

resul ting polyners are blended with a separate vessel to obtain a desired
conposi ti oOBnvention is preferably in the range of 0-10%, more
preferably 0-7%, and most preferably 0-5%. ‘

In the cycloolefin type réndpm copolyner- [B] which
constitutes tye compositions of the present:invention, the
fepeating unit (a) derived from the ethylene coméonént is
in the range of 66-98 mol¥%, preferably 60-95 mol#, the
repeating unit (b) deriQed ffom‘the cycloolefin component
is in the range of 2—40lm01%.-pfeferably §—-40 mol%, and
the repeating unit (a) derived from the ethylene comp&nent
and the fgpééting unit (b) derivéd from the cycloolefin
cqmponent form a substahtially-linear cycloolefin type
random copolymer in which'said'repeating unit (a) and said
repeatiné unit (b) are random orientated. 'That the
.cycloolefin type random copoljmers of the present
invention are substantially ljnear and do not have a gel-
like cross-—-linked structure can be conf1rmed by the fact
that said copolymers perfectly dissolve in decalin kept at
135%. ' o |

An intrinsic v1scoszty [QJ as measured at 135 C in
_deca11n of the cycloolefln type random copolymer [B] which
‘constitutes the comQQSJtions of the present invention is
-in the range of 0.01—5.d1/g, preferably 0.08-3 dl/g, more

preferably 0.2-3.0 dl/g, and pa:ticularly preferably 0.3-



An intrinsic viscosity [[err]] as nmeasured at 135[err] Cin decalin of the
cycloglefin type random copol ymer conpositions of ‘the present invention is
i.n the range of 0.05-10 dl/g, preferably 0.08-5 dl/g, nore preferably 0. 2-
3 dl/g, and still particularly preferably 0.3-2 dl/§, a softening _
tenperature (TMA) as neasured wi th asighermal nechani cal anal yzer of said
conpositions is in the range of 80-250 C, preferably 100-200 C, and nore
“preferably 120- 170[err]C, and a glass transition tenperature (Tg) of said
conpositions is in the range of 70-230 C, preferably 80- 160[err]- C, and
more preferably 90-150[err]C. The cycl ool efin type random copol yner
conpositions of the present invention contain as essential conponents

-27- the a 0 eﬁa 9 cycl ool ef in type random copol ynmer [A] and cycloolef in
type randonlcopo( er [B]. In addition to the above-nmentioned essential two

components, howevep, sb#¢eRifSCREncRFALIEL! QABATRAD GJARRIRONAES i L heal
stabilizers, weathering stabilizers, antistatic agents, slip agents,
anti - bl OCk'tﬂﬁrﬁﬁ@nh%chéﬁtibaﬁoﬁﬂh’l@z@!il-eBtfsthe cycloolefin type random
-copolymer [B] which constitutes the compositions of the
present inveﬁfion is below 7o°c, preferabiy in the range
of 60 to —10°C, more preferably 55 to —10°C. In this
" connection, the softeniné temperature of tﬁe cycloolefin
type random copoifmer [B] is suitably lower-in-the range
of 30-250°C, préferabl? 60-200°C, mdre preferably 80—
190°c, and particularly preferably 90-160°C'than that of
the cycloolefin iype random copolymer [A]. A glass
transition.tEmperature (Tg)'of the cyclooiefin type random
copolymer {B] is in tﬁe rénge of -30lto 50°C, preferably -
20 to 40°C. Furthermore, it is preferable that the glass
transition temperature of the cyclooléfin type random
copolymer [B] is lower in the range of 30-24000,
preferably 50-200°C than that of the cycloolefin type
rapdom copolymer ([A].
A crystaliinity indei as measured by X-ray
refractometry of the cycloolefin type random copolymer.[B]
is preferably in the range of 0-10%, more preferably 0-7%.
and most preferably 0-5%. _
In the compositions, the.weight ratio of the  .-
cycloolefin type random #opolymer [A] / cycloolefin type

random copolymer {B] is in the range of 100/0.1 to 100/10, -



| ubricants, dyes, pignents, natural oil, synthetic oil,. wax, etc., and
anounts of these additives may be surtably deci ded. For I nstance, the
stabi |i zers which may be optionally. incorporated include concretely.
phenol i ¢ antioxi dants such as tetrakis [nethylene-3-(3,5- d|-t but yl -

4- hydr oxyphenyl ) propi onate] nethane, -[err]-(3,5-di-t-butyl-

hydr oxyphenyl ) propi oni ¢ acid al kyl - esZiﬁ (particularly preferred are al kyl
ester of less than 18 carbon atoms), 2,2[err]-oxam dobis

et hyl -3-(3, 5-di -t-butyl -4- hydroxyphenyl)]proplonate etc., metallic salts
of fatty acid such as zinc stearate, calciumstearate, calcium 12- _
hydroxysteardate, etc., and fatty esters of polyhydric al cohol such as

~glycerin npﬂesteﬁabayeaocwcgrta 100973URake. ptleXedalydiidioodr at &o
pentaerythritol distearate, pentaerythritol tristearate, etc. These

conpounds mag/Be andospatat pdrtitaliaipeyppeedera®ARPADC/0QS 1 tivdy/si ngly
or in conbination. For instance, there may be used such a conbination of
t et raki s( n¥hkybereedt(8pBpdsitibusyharé- found?8o be insufficient in
precision moldability as well as in effect of improving
adhesion between the molded articles'of said.compositions
and. information recording films to be formed_thereqn when
'the weignt raéio of-said component [A] / component [B] is
smaller than 100/0.1, and.said molded articles become poor
in transpafency or are lowered in surface smoothness when
said weight ratio is larger than 100/10, thus the
cnmpositions as infnrnation recording_matenials_decrease
in theif'performance; '

The cycloolefin.type randon copolymers [A] and ([B]
which conetitute the cycloolefin type random copolyner
compositiqne_of the presenf invention may both be prepared
:by snifably selecting the conditions under which they.are.
‘prepared in accordance with the:processes as proposea by
the present applicant in Japanese Patent L-0-P Publns.
Nos.;68708/1985,.120816/f986; i1$912/1986,-115916/;986,:
95905/1986, 9590671986, 271$oa/isas and 2122}6/1986.

In_preparing the cYcloolefin type random cqpolymef
compositions of'the present invention, there are
applicable various known processes which include. for
example, a process whereln the cycloolefin type random'

copolymers [A] and [B] are prepared separately. and the



hydr oxyphenyl ) pr opi onat e] net hane with zinc stearate and glycerin
monostearate, and the |like conmbinations. In the present invention, it is
preferable to use phenolic antioxidants in conbination with fatty esters of
pol yhydric al cohol, and said fatty esters of pol yhydric al.cohol are
~preferably those which are obtained.by esterification of a part of

al cohol i ¢ hydr.oxyl group of pol yhydriag-al cohol having a val ence of at |east
3. Concrete exanples of such fatty esters of polyhydric al cohol as

menti oned above include fatty esters of glycerin such as glycerin

nonost earate, glycerin nonolaurate, glycerin nononyristate, glycerin
nmonopal mtate, glycerin distearate, glycerin dilazrate, etc. and their

m xtures, and fatty e rs aqf ntaeryt hritol such entaervthritol

nmonost ear af’c??"ﬂ'é’ﬁ‘teé?r mr,i { n&li‘éﬁf\r é’lr&pﬁféeﬁf a?é'reyﬁlrd?i S cf;‘g’lﬁsltmr‘ranaf“eﬁ e,

. pentaerythritaol. dilaurate taerythrytal fqgi te etc..and their
m xtures, Sid afnatetxf%elﬁs‘,{%é'r s’tog?’%st%l rlytaoldesﬁcjigﬁ B S)(q){%ttelcﬁn 'rman(?s?talg%n '%H

sol bi tol mm@nadaggn -gr%@e@sr- %eqjesltxfa:rl?bg:\? 1eitd U Tadd By Grelhe

phenol i ¢ antioxi s as Illustrate are used 1'n an anount of 0.01-10

par e 0 " iibougtaf A R Beh AUt PY i iiar s b WenkO0 g ts by
| example, saturated hydrocarbons such as heptane, hexane,
decane, cyclohexane, etc., or aromatic hydrocarbons such
as toluene, benzene, xyiene, efc.. and the resbective-
solutions are'subjectéd'to solution blending to obtain a
desired composition, or a process wherein the qopolyﬁers :
[A] and ([B] age_prepéred 1nd§vidua11y by means of separate
polymerization reactors, and thejresulting pélymgrs are
blended with a separate vesSe; to-obtain a desired
compositibn. |
An intrinsic viscoéity [ﬂj as measured at 135°C in
decalin of the cyéloolefin type-randqm copolymer
. compositions of the present invention is in the range of
0.05-10 dl/g, preferably 0.06—5 dl/g, more preferably 0.2-
3 dl/g, and still parficularly.preferably 0.3-2 dl/g., a
softening temperature (TMA).és measured with a thermal
mechanical analyzer of said compositions is in the range
of 80-250°C, preferab;v 100-20000, and more preferaﬁly 120-
17060, and a glass transition temperature (Tg) of said
compositions is in the fange pf 70-230°C, preferably BQ—
iGOOC, and more preferably 80-150°C.
The cycloolefin type randém copolymer compositions

of the present 1nvgntion contain as essential components



cycl oot efin type random copol ymer conposition. Simlarly, the fatty esters
of ,polyhydric alcohol are used in an -29- anount of 0.01-10 parts by
weight, preferably 0.05-3 parts by wei ght based on 100 parts by wei ght of
the said conposition. The stabilizers which conprise a combination of the
above- nenti oned phenolic antioxidant and fatty ester of polyhydric al cohol,
. when added to the conposition contai®’rg the aforenmentioned cyclool efin
type random copolynmers [A] and [B], not only can inpart excellent stability.
to said conposition but also can inpart excellent stability to said
copol yner [A] and al-so to said copolyner [B] even when said stabilizers are
added i ndi vidual |y to said copolymers [A] and [B]. In-this connection, such
stabilizers conmprising a conbination of the aforementioned phenoli-c
anti oxi danttheneforepids tgrloblpdliyhygpiec randomolcops hymetri diidd =afsbve can
al so inpart excellent stability to polyner, such as pol ynethyl nethacryl ate
(PMWA) , polcycdoibdedtia tPEe vandomycopolymer [B]. In addition to the
above-mentioned essential two components, however, the
present compositions nay be_incorporated with heat
. stabilizers, weathering stabilizers, antistatic agents,
slip agents, anti-blocking agents, anti-fogging agents,
lubricants, dyes, pigments, natural oil, synthetic oil, .
wax, etc., and amounts of these additives may be'suitably-
decided. For instance, the stabilizers which may be
optionally incorporated include concretely.phenolic'_
antioxidants such as tetrakis [methylene-3-(3,5-di-t-butyl-
4—hydr0xypheny1)probionate] methane, 5-(3,5-di~t-butyl-4-
hydroxyphenyl)propionic ecid alkyl ester {(particularly
preferred are alkyl ester of less than 18 carbon atoms),
2, 2'-oxamidobis[ethy1—3—(3 5-d1—t—buty1-4-
hydroxyphenyl) lpropionate, etc., metallic salts of fatty
acid sdch'as zinc stearate, celcium stearate, calcium 12~
hydroxystearate, etc., and fatty esters of polyhydric
alcohol such as glycerin monostearate. glycerin
monolaurate._glycerin d1stearete, pentaerythritol
distearate, pentaerythritol tristearate, etc. These
compounds may be incorporated into the'present
compositions either singly or in combination. For

instance, there may be used such a combination of

tetrakis[methylene—3—(3,5-di—t-butyl-~4—



4- nethylpentene 1, when said stabilizers are added thereto. In order to
prepare a thin optlcal di sc havi ng good appearence and a broad projection
afrea by injection nolding of a cycloolefin random copolymer [A] a
cycl ool efin random copol ynmer [B], polynethyl methacrylate, pol ycar bonat e or
pol y- 4-net hyl pentene-1, it is preferred to incorporate therein at |east one
stabilizer selected -30- from (i¥8phenollc anti oxi dants having in the
nol ecul e a beta-(3;5-di-tert-butyl-4-hydroxyphenyl) prop|onyl group; (2)
normal Iy liquid hydrocarbons having a nol ecul ar wei ght ‘rangi ng from about
200 to '3000: (3) phenolic antioxidants having a cycl oal kyl group: and (4)
esters of bis(dialkylphenyl) pentaerythritol diphosphite, Exanples of the
phenol i ¢ anti oxi dants (1? above include, for exanple, tetrakis
[nethylene@WQFQﬁYRhﬁﬂ¥1 propionate]methane ‘'with zinc stearate and
glycerin monostearate, and the like_combinations.'

-In the present invent1on, it is preferable to use
phenolic antioxidants in combination with fatty esters of
polyhydric alcohol, and said fatty esters of'polyhydric
alcohol are preferably those which are obtained by
esterification of a part of alcoholic hydroxyl group of
"polyhydric alcochol having a valence of at least 3.

Concrete examples of such fatty esters of polyhydric
alcohol as mentioned above include fatty esters of
glycerin such as glycerin monostearate, glycerin
monolaurate, glycerin monomyristate, glycerin
monopalmitate, glycerin distearate, glycerin dilsarate,
etc. and their mixtures, and.fétty esteré_of'
pentaerythritol such as pentaerythritol monostéarate,
pentaerythritol monolaurate, pentaerythfitol distearate,

" pentaerythritol dilaﬁrate,'pentaerythritpi tristearate,
etc. and their mixtures, and fatty esters of solbitol such
‘as solbitol monosteanted solbitol monolaurate solbitol
distearate, etc ard their mixture._

The phenolic antioxidants as illustrated above are
used in an amount of 0.01-10 parts by weight, preferably
0.05-3 parts by weight based on 100 parts by weight of the

cycloolefin type random copolymer composition. Similarly,

the fatty esters of polyhydric alcohol are used in an -



~ butyl -4-hydroxyphenyl) propionatel- methane, alkyl. beta- ' _
(3,5-di-tert-butyl -4-hydroxyphenyl) propionates (as the alkyl, those having
up to 18 carbon atoms, particularly methyl are preferred) and
2,2[ err]-oxam dobi s [ethyl 3-(3;5-di-

tert-butyl-4-hydroxypheny|)propionatel..The hydr ocar bons (2) above include
naturally occurring and synthetized-28+ phatic, alicyclic aromatic and
partly hydrogenated aromati c hydrocarbons, optionally-substituted by al kyl,
aryl and/or aral kyl .groups. Exanples of such hydrocarbons.include, for
exanpl e, dodecyl benzene, polyal kyl benzenes by-produced in the preparation
of a dodecylbenzene oil, dibenzylbenzenes- al kyl napht-hal enes,

BohuPheny! SnbERE Ok o BHIURTERLd by SalSRs pobEE kSRR LEORRE-D BT s
i D SUR R R RS S
[err]. composition.

The stabilﬁzers which comprise a combination of

" the above-mentioned phenolic antioxidant and fatty ester
of polyhydric alcohol, when added to the composition
confaining the aforementioned cycloolefin tYpe random
copolymers {A] and [B1, not only can impart excellent
staoility to said composition but also can impart
excelient-stability to said.copolymer'{A] and also'to said
copolymer [B] éven when said stabilizers are added
iodividually to said copolymers [A] and [B].

| In this connection, such stabilizers compr151ng a
comblnation of the aforementioned phenolic antioxidant and
fatty ester of polyhydric alcohol as mentioned above can

‘also impart.exceilent stability to polymer, such as
polymethyl methacrylate (PMMA) , polycarbonate (PC) or poly-
4-methylpentene-~1, when said stabilizers are added
_thereto. ".-ﬂ.

In order to prepare a thin optical disc havingl
good appearence and a broadrprojeotion area by injection
molding of a cycloolefin random copolymer [Al, a
cycloolefin random copolymer'[Bj,-polymethyl methacrylare.
polycarbonate or poly-A—methflpentene—l,_it i; preferred

to incorporate therein at least one stabilizer selected



wherein R err]Rerr] ,Rerr] and Rerr]Jare the sane or different and each
represents hydrogen or alkyl. Commercially available cycloal kyl -contai ning-
gnt'i oxi dants which can-be used .as a stabilizer include, for exanple,
2,2[err]-di hydroxy-3, 3[err]- dicyclohexyl-5,5[err]-dinethyl-diphenyl net hane
(Vul kanox ZKF, supplied by Farbenfabriken Bayer .

AG), 2,2[err]-hydroxy-3,3[err]-di- (aB@®ha- nethylcyclohexyl) -5,5

[err]-di met hyl - di phenyl met hane (Nonmox  WSP, "supplied by Sei ko Kagaku KK),

1, 1- bi s(4- hydroxyphenyl) cycl ohexane (Nonox WBL, supplied by Sei ko Kagaku
KK) and 2-(1-nethyl cycl ohexyl) -4, 6-di net hyl phenol (Antigenew, supplied by
Sum tonmo Kagaku XK). The stabilizers illustrated above nay be used al one or
in conmbination. The stabilizer is nornmally used in an anmount of from 0.01
to 5 partsfysferably from0.05 to 3 parts, and nost preferably fromO.1

to 1 parts by weight per 100, parts by wei ght of the gg nf ormati on
recor di ng ‘base boarlds iR Hrbigridarte B?%%%%t St1RheGREe pRepar ed

by mol ding (N8 _ (3841 NG XLy -1 YBal SRIRNLEIPP! YIBE1 SRPROGLbLETS 1 NtO

(2) normallylliéuid hydrocarbons having a
molecular weight ranéing from about 200 to 3000: _

{(3) phenolic antioxidants having a cyqloalk?l
group: and _ i

(4) esters of bis(dialkylphenyl) pentaerythritol
diphosphite, . .

Examples'bf the phenplic antioxidants (1) above
include, for example, tetrakis [{methylene(3,5-di-teirt~
buty144-hydroxthenyl) proﬁionatel methane, alkyl_beta—
{3.5-di—~tert-butyl-4-hydroxyphenyl) propionafes (as the
alkyl, those having up to 18 carbon atoms, particularly
methyl are preferred) and 2,2'—o#amidobis [etﬁylés-(s.s—di-
tert-butyl-4-hydroxyphenyl)propionatel. | _

The hydrocafbons (2) above include naturélly
occurring and syn{hetized aliphétic, alicyclic afoﬁatic-
and partly hydrogenated aromatic hydrocarbons, optionally
substituted by alkyl aryl and/or aralkyl groups.
Examples of-such hydrocarbons include, for example,
dodecylbenzene, polyalkylbenzenes by—p:qduced in the
preparatiop-of a dpdecylbenzene oil, dibenzylbenzenes,
alkylnaphthalenes, polyphenylalkane oil, alkylated

tetralines, olefin oligomers sﬁch as ethylene-,



desired forms in the usual way, and |am nating according to a conventional .
neghqg information recording films on the thus nol ded information recording
pbases. The information recordi ng base boards of the present invention are
applicable to such information recording bases having all sorts of
structures, for exanple, as optical disc, flexible optical disc, optical
card, optical fiber, optical tape, pBbtroconductive hal o, magnetic disc and
the like. Conventionally known information recording filns can be | am nated
on the information recordi ng bases of the present invention. Concrete
exanpl es of useful information recording filns include, for example,
telluriumtype alloys such as TeSe, TeSePb, Se, TeSeSb, TeGeSb and the

l'i ke, films having dispersed netals.jn organi trix such_as ~¢arbon,
Gl 4 al | oyB=SA¥RoHE" A PERY XeRr-ERPT HEnFTRAS PufBhErSETqaHePs0) £161E0
TbFeCo, TbhCGdFe d the like, cyagnine n hoqui none type organic col or
filnms, andpﬁﬁaﬁg?Pc ﬁg93??ﬁ?sa§§cﬂ§%§p%%r%??%'and the |iKke. As refractive
materials used in . h .l L A ' ke tioned
such netal s as A|,§§§,°Xﬁ?8%§§ie§§?£§ﬁ ig?rggéh%ﬂgfeﬁgéaﬁgggﬁgtec??ge or
enhance fi LgBy£0tndyahel Af G6HBLLAR of the general formula:

4

wherein RI,RZ,R and R

are the same or different and each
represents hydrogen or alkyl. Commercially available .

' cycloalkyl-containing antioxidants which can be used as a
stabilizer include, for example, 2,2'-dihydroxy-3,3'-
dicyclohexyl-5,5'-dinethyl-diphenylnethane (Vulkanox ZKF,
supplied by Farbenfabriken Bayer AG),2,2'~hydroxy-3,3*-di-
(alpha—methyldfclohexyl)—5;5'-d1methy1—diphehy1methane
(Nomox WéP, supplied by Seiko Kagaku KK), 1,1-bis(4-
hydroxyphenyl) cYclohexage (Némox ﬁSL; supplied by Seiko
Kagaku KK) and 2-(1-methylcyclohexyl)-4,6-dimethylphenol
(Antigenew, supplied by Sumitomo-xagéku KK} .

.The'stabilizérs 111ﬁstr§téd'abové may be used
alone or in'combination. The syaﬁilizer is normally uéed'
1n-an amount of from 0.01 fd $ parts, prefergbly from 0.05

;fo 3 parts, and most preferably from 0.1 to 1 parts by

weight per 100 parts by weigﬁt of the polymer.
'Informatiog'recording'base boards in gécordance

with the present invention are prepared by mqlding the



recording filnms, there may be illustrated-those which ~-33- [err]

| amgnating such information recording filns on the information repordlng.
bases of the present invention, there may be enployed any conventionally
known procedures, for exanple, such nethods as vacuum depositi on, _
spattering, ion plating, spin coating, coater coating and the like. The
cycl ool efin random copol yner conposi+43zns according to the invention have
applications in various fields, including, for exanple, optical |enses,
transparent w ndows, flenel |enses, array |lenses for |aser, optical fiber
connecters, recording sheets for photography, filnms, plane |enses of
~distributed refractive indexes, (grated |enses), optical naterials of
reformed sG¥Faeeledimdyry mr&qna?omw) I cﬂ@fm%‘letdld % hC:!#?rile!:tp gl afs_sI ;)r_
ceramcs of the sane refractive index), polarjzed-lig ilters, filters
for sel ect AERIEPWEPENTAG R MAURL &1RY « iaRd iamknatdne ra9RPRGENG appi ng

agent s fort%EQ %g%yentional method information recording films 6n

the thus molded information recording bases.

" The information recording base boards of the
present ipvenfi;n are aépliéable to such infbrmation
recording baéeé h;ving all sorts - of st:uctures, for
example, as optical disc, flexible optical disc, optical
card, optical fiber, opticai tape, photocondﬁcfive halo,
magnetic di;c and the like.

Conventionally known information recording £films
can be laminated;on the information recording bases of the
present invention. Conérefe'examples of useful
infbrmation recording f£ilms include, for,example,.
tellurium type alloys such as Tesé. TeSePb, Se, TeSeSb,
TeGeSb.and tﬁe'like. films.having dispersed metals in
organic matrixes such as Te-carbon, gold alloys sﬁch'as
AuPd, AuPt and the like, terbium type alloys TbFe, TbFeCo,
TbGdFe and the like, cyanine or naphthoqu;none type |
.organic color films, and ﬁagnefic materials such as
fer:ite and the 1like. As refractive materials used in

. such information recordinQ_filﬁs, there ma? be mentioned
such metals as Al, Cr, Au, Co, étc. and alloys thereof.
As protective or e;hance films for such information

recording films, there ma? be iliustrated those which



. sem -conductive lasers, mrrors, prisns, beamsplitters, EL bases and ot her
opti cal applications, water tank of electric irons, parts of electronic
ranges, base plates for liquid crystal display instrunents, ‘base plates of
flexible prints, base plates for high frequency circuits,

el ectro-conductive sheets and filns, film condensers, |nsulating pai nt ed
films, materials for |ightening -3@— I nstruments, wi-ndow materials for
display el'ements, housings of electrical instrunents, protective filns for
| i thography and other electrical applications, syringes, pipettes, animal
cages, body thernoneters, -beakers, |aboratory dishes, neasuring cylinders,
bottl es, artificial joints, carriers for use in chromatography and ot her

chem cal g?gp?ggagiaﬁpl|§§5|oninonqubangﬁsgorcggs SgRar atyon, npnbranes

for ultrafi gedbraneg'for feverde osnosi s nenbranes for _
gas- "qu'dléﬁ?ﬁéﬁihB”sQEﬂ hPeEnaRIBRARER OB N ?eﬁﬁﬁﬁk'%% RyePose, bodies of

canmera, housings of “various netering iInstrunents | ms, helnets, toys and
stationari gffoFig¥16ANrabspa2RgUbadesNof the present invention,
there-may be employed any conventionally known
) prbcedures.for'example; such methods as vacuum deposition,
spattering, ion §iating, spin coating, coater qbafing aﬁd
the like. '

.fhe ¢ycloolefin random copolymer compositions
according to the invention héve applications in vérious
fields; includihg}'for example,‘optiéal lenses,
transparent windows, flenéi lenses, array lenses for

'1aser. optical fiber connecters, recording sheets for
phorography, films, plane lenses of distributed refractzve
jndexes. (grated lenses), optical materials of reformed
‘surface hafdness (naterials'haviﬁg dispersed therein glass
or ceramics of the same refracfive index}, polarizea lighf
filters, filters for seiection of wave length, phofo'
sensitive films, covering and capping agents for LED and
semi-conductive -lasers, mirrers, prisms, beam splitters,
EL bases and other optical applications. water tank of
electric irons. parts of eléqtronic ranges, base plates
-for'liquid crystal display.instrﬁments. bése plateé df_
flexible pfints; base plates for high frequency circuits,
-electro~conductivé sheefs and'films, fiim condensers,

insulating painted films, materials for lightening



appl i cations where shape-renenbering properties are required and as

vi brati on danpers and tubes, including for exanple, joints for pipes of

di fferent shapes, lam nation materials to be applied inside or outside of
pi pes or rods, optical fiber connecters, fastening pins, gypsuns, vessels,
aut onoti ve bunpers, various gap fillers, vibration danpers (sound )

I nsul aters) for coating netallic sur¥3es, nedical tubes, wapping filns,
protective films (for metallic plates and pipes) and heat-seal able fil ns.
They are al so useful as candles, inpregnating agents for matches, paper
finishing agents, sizes, antioxidants for rubber, water-proofing agent for
cardboards, . sl ow rel easi ng agents for chemcal fertilizers, heat - 35-
accunul at of BStHRAGELS  f WA DGO, Mater Isdse rf aro i@Pdlays elemants.c i nsul ating
materials for electric wires and cables, agents for decel erating neutrons,
fiber[err]h??ﬁigﬁﬁnﬁfaF&§F“ﬁ%ﬁ§14@ﬂﬁﬂq4ﬂﬂ%$ﬁmnpqﬂﬁjsﬁﬁﬂfrﬁikﬂﬁaﬂqmn

prot ecting,_agents for coatings, palishing agents, thixotropy inparting
ggents, co}éghﬁgﬁéﬁpﬁga&&eHﬁgeFoFﬁﬁﬁﬁﬁHQ?kmﬁPplicati°n5- syringes,

pipettes, animal cages, body,thermoieters; beakérs;
laboratory dishes, measuriné cylinders. béttlés,
a;tificial Joints, carriers for use ‘in chomatography and
other chgmicél and medical applications, mémbranes for gas
separafion,-membranes fof-ultrafiltration, membranes fdr
reverse osmosis, membranes fof gas—liquid separation and
other membranes for separation purpose, bodies of camera,
hou;ings of Qariou# metering instruments, films, helﬁéts,
" toys aﬁd stationaries.'They cah_also be used in . |
appiicafions where‘shape;remeﬁbering properties are
required and as vibratién daﬁperé and tubes, including for
example, joints for pipes of different shapés; lamination
materials to-be applied inside or outside of pipes or
rods, optical fiber connecters, fastening pins, gypsunms,
yéssels, automotive bumﬁers,_va:ious gap fillers,
'vibratioﬁ danipers (souhdjinsuiateré) for coating metallic
§urfaces. medical tubes, wrapping films, protective films
(for metallic plates and pipes) and heat-sealable films.
They are also useful és candles, impregnating agents for
matches,‘paper finishing agenfs,'sizes, antioxidants for

rubbef, water-proofing agent for cardboards, slow

releasing agents for chemical fertilizers, heat



crayons, carbon ink substrates, electrophotographic toners, |ubricants and
relgeasing agents for molding of synthetic resins, resin coloring agents,
hot - nel t adhesives, and |ubricant greases. The cycloolefin random copol yner
[A] or [B] described herein can also be used together with a suitable
stabilizer in applications i.llustrated herei nabove.. EFFECT OF THE -~
| NVENTI ON The cycl ool efin type randesssopol ynmer. conpositions of the present
i nvention are excellent in transparency, heat resistance, heat ageing :
characteristics, solvent resistance, dielectric characteristics and
mechani cal characteristics as well as in precision noldability, and the
I nformati on recordi ng -bases nolded fromthe present cycl ool efin type random
copol yner ecRpBYilatons.abéndrre| fext cerandResi PRPES CAPGERBETS r ecor di ng
films to be_.lam nated on said information recordi ng bases. - 36-
EVBODI MENT @@ectric) oeNFrOnghBasrEdads fA¥FefleGTTiE MiNGS 3R%d below in
nor e . | ol . I
: cables, agents for decelerating neutrons, fiber finishing

" aids, water-repellents for building materials, protecting
agents for coatings, poliéhing agents, thixotropy
imparting agents, core hardening agents %or pencils and
crayons, carbbn ink substrates, eleétrophotographic
toners, 1ﬁbricanfs and releasing agents for molding of
synthetic resins,-resin coloring agents, hot-melt
adhesives, and lubricant g?eaées;

The cycloolefin random copolymer'[A] or [B]
described'hereinlcan also be used together with a suitablé

stabilizer in applicationé illustrated hereinabove.

EFFECT OF THE INVENTION

_The cycloolefin type random copolymer.éqﬁpositions
of thé present invention are excellent in trénsparency.
heat resistance, heat ageing cbaracteristics[ solvént
resisfance. dielectric chafacteristics and mechanical
characteristics és well as in piécision moldabilitj, and

_ the.information recording bases molded from the present
cycloolefin type random copdlymer compésitions-are
ekcgllent in aéhesion to information recording films to be

- laminated on said informafion_recording bases.



detail with reference to exanples. Various physical properties indicated in
t heyexanpl es were neasured or evaluated according to the follow ng
procedure. (1) Softening tenperature (TMA): Using Therno Mechani cal
Anal yzer (nmanufactured and sold by Du Pont), the softening tenperature was
measured in terns of heat deformation behavior of a test sheet of a 1 nm
thick. That is, to a quartz needle plgged vertically -on the test sheet was
‘applied a | oad of 49 g, while elevating the tenperature of the test sheet,
and an el evated tenperature at which the needl e penetrated 0.635 nminto
the test sheet was registered to take that tenperature at- -TVA. (2) '
Adhesi on of information recording film Using a thernohydrostat (Pl-3G:

" “manuf actured and sold by THMBORXMENT OF ¢BHE DH¥BNMIONng attached an

tnformation recording filmthereto was treated for one week at 85[err]C and
85% RH. | mmedi at el yThe teresent tinventien isellilm$tiratpdobellewofint mere
recording filmand adhesi on between the recording filmand resin base were
observed urff@tabl fpith | XREpRRRC k9 PRl AngnYaYiayspphws1cad- 400 ti nes).
Pol yrmeri zation Exappl e, 1 Preparation of copol ymer (A) having a softening
{gchn_thesexamples were measured or -

t enper at ur TIPSR L2 i NG
evaluated according to the following procedure.
{1) SOftening tenmperature (TMA): Us;ng.Thermo
Mechanic;1 Aﬁalyzer {manufactured and sbld by Du Pont),
fhe softéning température was measured in terms of heat
deformation behavior of a test sheet of a 1 mm thick.

- That is, to é quartz needle placed vertically on the test
sheet wa§ applied a load of 49 g. while elevating the
temperature of the test sheet, and an elevated temperature
at which the needle penetrated 0.635 mm into the test
sheet was registered to take that teﬁperature at TMA.

{2) Adhesion.of inforhation recording film: Using a
thermohydrostat (PI-3G, manufactured and'sold 5y Tabai
Co.), a resin base having atfached an information |

. recor&ing film thereto was treéted for one week at 85°C
agd 85% RH. Immediafely after the treatment; the surface.
profile of the recording_filﬁ and adhesion between the
recording film ?nd resin b;se were observed uﬁder a
metallurgival microécope (magnifying power 100—400't1mes).

Polymerization_zxample i

Preparation of copolymer (A) having a softening

temperature of at least 70°C



-37- Wth a 2-litre glass polynerization reactor equipped with a stirring
bl agle,» there was carried out continuously a copol yneri zation reaction

bet ween- et hyl ene and 1, 4, 5, 8-di net hano-1, 2, 3, 4, 4a, 5, 8, 8a-

oct.ahydr onapht hal ene (structural fornula: herelnafter abbreviated to DMON).
That is, into the polynerization reactor were continuously charged a
cyclohexane sol uti on of DMON so that=BMe DMON concentration of the solution
in the polynerization reactor beconmes 60 g/l, a cycl ohexane sol ution of VO
(O err]H err])Cl[err as a catalyst so that the vanadi um concentrati on of
the solution in the polynerization reactor becones 0.9 mol /I, and a

cycl ohexane sol ution of ethyl al unm um sesqui chl ori de

(Al (Cferr]Herr])[ ®idiCld e2+13t50 Glads thel ylamizainioyonesnitrat i on of the
solution in the polynerization reactor becones 7.2 mmol/1, while

cont i nuousiegquipdett ani tly 4 rsnithingoylade ofthdre p@lsymmz-‘e&d ot eactor the

pol yneri zation liquid so that the volunme of the polynerization liquid in
t he " continuously a copolymer:zat1on reaction between ethylene

and 1,4,5,8-dimethano-1,2,3,4,42,5,8,8a~
ocfahydronaphthalene-(strﬁctural fqrnulaf
.gereinafter abbreViated‘to DMON). That is, into the
polymerizatién reactor wefe continuously charged a
cyclohexane solution of Dﬁoﬁ so -‘that the DMON
concentration of the solution in the polymerization
reactor becomes 60 g/l, a cyclohexane solution of VO
(Ocszsc}z as a catalyst so that the vanadium .
concentration of the sblﬁtion'in_the polymerization
reactor becomes 0.9 mmol/l, and a cycloheiane solution of
ethylalumium sesquichloride (Al(CZH5)1.501.
-aluminum concentration of the solution jn_thé

5) so that the

polynmerization reaéfor becomes 7.2 mhol/l. while
continuously withdrawing from the bottom of the
polymerization reactor the'pqumerization liquid so that
the volume of the polymerization_liquid in the
polymeriiation reactor constanfly becoﬁes 1 litre.
Simultaneously, into the:polymeriiation reactor from the
top of the polYmerizatioh.reactor ethy1ene was-fed at a
rate of 85 1l/hr, hydrogén was fed at a rate of 6 1/hr‘€nd
nitrogén was‘fed at a rate of 45 1/hr. The

copolymerization reaction was carried out at 10°C by



pol yneri zation reactor constantly beconmes 1 litre. Sinultaneously, into the
pol yneri zati on reactor fromthe top of the polynerization reactor ethylene
"was fed at a rate of 85 1/hr, hydrogen was fed at a rate of 6 1/hr and
nitrogen was fed at a rate of 45 1/hr. The copol yneri zation reacti on was

carried out at 10[err]C by - -38- circulating a refrigerant through a
jacket fitted externally to the pol yaB8+zation reactor. The
copol yneri zati on was carried out under the conditions as illustrated above

wher eupon a pol.ynerization reaction m xture containing an ethyl ene DVON
random copol yner was obtai ned. The pol ynerization reacti on was stopped by
addi ng a smal'l anmount of isopropyl alcohol to the-polynerization liquid to
be wi t hdr avgirdbeatahyen, rafrageeant shrotghnacgapreedfaftteéd itter of water
and 5 mM of concentrated hydrochloric acid and the polymer solution were
contacted a¢xteradldyotolthewpbhyserdrgtionrreagtby.a honom xer to transfer
the catal yst residue to the aqueous |ayer. The m xture was |left to
' : The copolymerlzatlon was carried out under the
conditions as illustrated'above, whereupon a
polymerization reaction mixture containing'ah ethylene
DMON féndom copolymer was obtained. The polymerization
reaction waé'stoppéd-by adding a small amount of isopropyl
alcohol to the ﬁolymerization liquid to be withdrawn.
Thereafter, an agqueous solution composed of 1 lit{ef of
water and § ml of concentrated ‘hydrochloric acid and the
polymer solution were contacted at a ratio of 1:1 with
strong stirring by a homomixer to transfer the catalyst
residue to the aqueous layer. The mixture was left to .
stand, and the water layer was removed. The residue was
- washed twice with distilled water to purify and separate
the polymer solution. Thereafter, the poiymerizatioh
ligquid was poured into a household mixer containing -
acetone of about three times the volume of the
polymerization liquid, while rotating the mixer, thereby
depositing the resulfing copdi&mer. The deposited
copolymer was collected by fiitration, dispersed in
acetone so that the polymer concentration becomes about 50
g/l, and the copdlymer was treated at the boiling poiht of

acetone. After the treatment as above, the copolyqer was

collected'bylfiltrafion and dried at 120°%¢ overnighﬁ under



stand, and the water |ayer was renoved. The residue was washed twice with
distilled water to purify and separate the pol yner sol ution. Thereafter,
the polymerization |iquid was poured into-a househol d mi xer containing
acetone of about three tinmes the volume of the polynmerization liquid, while
rotating the m-xer, thereby depositing the resulting copolynmer. The
deposi ted copol yner was col | ected by3®ritration, dispersed:in acetone so
that the polynmer concentration beconmes about 50 g/l, and.the copol yner was
treated at the boiling point of acetone. After the treatnent as above, the
copol ymer was collected by filtration and dried at 120[err] C over.ni ght
under -39- reduced pressure.. The thus obtai ned et hyl ene DMON-random
copol yner [m¥ddcdd)pressure et hyl ene unit of 59 nol % as neasured by[err]
C-NWR anal ysis, . an intrinsic viscosity [[err]] of 0.42 dl/gas neasured. at
135[err] C i n decal iThe artth= clofd tmed etlnbmatDNEN-(rad]omfcdpd] vnes C.

136 _NMR

(A) has .an ethyléne unit of 59 mol% as measured by
analysis, an intrinsic viScbsity [} of 0.42 dl/g as
measured at 135°C in decalin, and a softening temperature

" (TMA) of 154°C.

Polymerization Example "2

Préparation of copolymer (B) having a softening
temperature of below 70°C_ _ |

| . The same copolymerization reaction as in
Polymerization Example 1 except that the cyclohexane
solutions containing DMQN. VO(OC'2H5)012 aﬁd efhylaluminum
sesquichloride, respectivély.-were fed into the |
polymerization reactor so that the concentrations of DMON,
vo(oc235)012 and ethylgldminum sesquichloridé 1h said

| sqlufions in the polYmerization reactor become 23 g/l.,OQ?
mmol/l and 5.6 mmél/l'respectively and fhat the ethylene,
hydrogen and nitrogen were fed into the polymeriiation
reactor at rates of 140 i/hr, 13 1/hx and és 1/hr;
respectively. After the ¢om§1efion of the
copolymerization, the reéulting copolymer was deposited
and collected in the same manner aé in Polymerization
Example 1, and then dried for 12 hours. at 180°C_under

reduced pressure.



Pol'ymeri zation Exanple 2 Preparation of .copolyner. (B) having a softening
tenpenature of below 70[err] C The sane copol ynerization reaction as in

Pol yneri zati on Exanple 1 except that the cycl ohexane sol uti ons contai ning
DMON, VO(OC[ err]H err])Cl[err] and ethyl al um num sesqui chl ori de,
respectively, were fed into the polynerization reactor so that the
concentrations of DMON, VO(OCerr]H +49+])Cl[err] and et hyl al um num
sesquichloride in said solutions in the polynerization reactor become 23
g/l .0.7 mol/l and 5.6 nmol /| respectively and that the ethylene, hydrogen
and nltrogen were fed into the polynerization reactor at rates of 140 1/ hr,
13 1/hr and 25 1/hrl respectively. After the conpletion of the
copol yneri zation, the resultlng copolyner was deposited and collected in

the same manner as 1% Fdt ssh sShaane PMCNr anpen (FPRAIYBEr 12
hours.at 1 r].C und duced ressure. -40- The thys obhalned
et hyl ene D&gi Qéﬂi {hﬁ{ﬁﬂﬁ 'P of 89 Tmol% as measured b C-

NMR analys;s, an intrinsic viscosity [q} of 0.44 dl/g as
measured at 135°C in decalin, and a softening temperature'
(TMa) of 39°C.

Experiment Run No. 1

In B.Iitres of cyclohe#ahe were poured'400_g of
the coéolymer (A) and 4 g of the copolymer (B) (weight
ratio: (&)/(B) = 100/1), and dissolved at about 50°C while
thoroughly stirring to obtain a homogeneous sblution; The
thus obtained homogeneous solution was poured in 24 litres
of acefone fo deposit an {A)/{(B) blend. The fhus-ébtained
blend was dfied at 12090 uﬂdér.reduced.pressure-overnight;

The (A)/(B) blend fhus obtained was incorporated.
withlo.s%. 0.05% and 0.5%, ba#ed on the total weight of
the resins [A] and [B], of tetrakis [methylene-3-(3,5-di-t-
butyl—4-hydroxyphenyl)propionate]} methane,.iiné stearate
and glycerin monostearate, réspectively, as stabilizers,
and then pelletized aé 23°C with a 20.mm¢ extruder
(L/D=20) to prepare pellets. Thereafter, the pellets thus
obtainéd wére molded with an injection molding machine IS-
50 manufactured and sold by Toshiba Méchine Co., Ltd. into
a disc 6f 1 mm in thick#ess and_ao mm@ (both surfaces
thereof wefe mirror finished);' The disc thus obtained was

then Subjected to ultrasonic cleaning with Freon TE (a



13 (B) had an ethylene unit of 89 mmwvl % as measured by C NWR éanal ysi s,
an}intrinsic viscosity [[err]] of 0.44 dl/g as neasured at 135[err] Cin
decalin, 'and a softening tenperature (TMA) of 39[err]C. Experinment Run. No.
11n 8 litres of cycl ohexane were .poured 400 g of the copolynmer (A) and 4 g
of the copolyner (B) (weight ratio: (A)/(B) = 100/1), and dissol ved at
about 50[err]C while thoroughly sti~4i1rg to obtain a honogeneous solution.
The thus obtai ned honpgeneous solution was poured in 24 litres of acetone
to deposit an (A)/(B) blend. .- The thus obtained blend was dried at 120 C.
under reduced pressure overnight. The (A)/(B). blend thus obtained was

i ncorporated with 0.5% 0.05% and 0.5% based on the total weight of the
resins [Al and [B], of tetrakis (nethylene-3-(3,5-di-t- o :

but yl - 4- hy dredpstte g M opi bR onetRiuerociiemicalkfiatle. @rd gihererin
nonost earate, respectively, as stabilizers, and-then pelletized at 23 C
with a 20 R fided qan (e $urfncoe)by othys cirtterinemetipg wifhed, the

pel I'ets thus, obtained were nol ded with an iqgection nol di ng machi ne I-S- 50

manuf act ur & Ahg THL S T pi PAraeciAvRred. 1118 @3 3R A REWRAL AN 1 mmi n
thi C-kr_less %‘%%0811‘%{1!{3 ef{im'( Pv?:{a\ostﬁ fgxgeet':sreatment such’ és épéttering,
and the film thickness was 500 R including a core 1ayer),:
The disc obtained in thi§-manner was'all;Wed to stand at
85°C and 85% RH for 170 hours in a therﬁo-hydrostat.
Microscopié obser#ation of the ;grface state of the .
recording film'reveéléd that no cﬁapge in appearénce of
the recording film was observed in comparisoﬁ with the
.appearance of said film priof'to t@e.teét and the adhesion

of the recording film to the disc was found favorable.

Experiment Run No. 2

In the same manner as in.Expériment Run No. 1,'the'
copolymer (a) 6btainéd in Polymerization Experiment Run
No. 1 waé incorporated with.the stabilizers, pelletized,
and fprmed'into_a.disc'which was then provided on the
surface with the information recording £ilm. Thereafter,
the-disc thus'obtained was evaluated in the same way as in
'Experimeht Run No. 1. As é result of microscppic

observation of the recording film surface after the
environmental teﬁt, it was.féund.fhat there were obseryed
a portion in the vicinity_of'tﬁe-disc surface whére
foreign matters are present and the peel of the reéordihg :

film at a Freon liquid_sagging portion of the disc formed



thereof were mrror flnlshed) The disc thus obtai ned was .t hen subj ect ed
to wltsrasonic cleaning with Freon TE (a -41- product of Mtsui Du Pont -

Ft uorochemi cal Co.), and then provided on the surface by the spattering
method with a Si[err]Nerr]/ TbFeCo/ Si[err] Nerr] three-layered filmas an
information recording film (wthout pretreatnent such-as spattering, and
the filmthickness was 500 A |nclud|ﬂﬁza core layer). The disc obtained in
this manner was allowed to stand at 85[err]C and 85% RH for 170 hours in a
t her no- hydrostat. M croscopi ¢ observation of the surface state of the
recording filmreveal ed that no change in appearance of the recording fi'lm-
was observed in conparison with the appearance of said filmprior to the
test and 't hat athest dmeobft kderadogdithe Hilsm.to the di sc was.found :
-favorable. Experiment Run No. 2 In the same manner as in Experinent Run No.
1, the copokExperipentoBuni Ned iBn Pol ynerizati on Experinent Run No. 1 was

i ncorporated with the stabilizers, pelletized, and fornmed into a disc which
was t hen provi ded oBxphgiment Run No. 2 was repeated except that the

disc obtained was allowed to stand at.GO C, and 85% RH for
170 hours before evaluation;

_Experimenf Run No. 4

A blénd was prepared ﬁy repeating Experiﬁenf Run
No.'l.except that the (A)/(B) weight ratio emplbyed was
changed to 100/15.. The evaluation of the information
recording disc obtained ﬁas_conducted in the same way as
in Experimenf Run No. 1. 1A$ the result, the state 6f the
£ilm beforg and after the ehvironmental tesflwas found
favorable. However, the disc was poor in transparency and
tﬁe use as an information recording disc of the tﬁus

obtained disc was found difficult.

Experiment Buns Nos.5-10

Information recording discs ﬁeré_prepared b? using
copolymer (A) and (B) which are synthesized using monomers
as shown in Table § in the same manner as Polymerization
Experiment Run No.s 1 and 2.ané the evaluation of the
resulting information fecording disc was conducted in the
same way as in-Exberimgnt Run No. 1. .The result is shown
in Table 5. .

Experiment Runs Nos. 11-13

Information recording discs were prepared by using



surface with the information recording film Thereafter, the disc thus
obt @i mred was evaluated in the sane way ‘as in Experinment Run No. 1. As a
result of mcroscopic observation of the recording filmsurface after the
environmental test, it was found that there were observed a portion in the.
vicinity of. the disc surface where foreign matters are present and the peel
of the recording filmat a Freon |ic4i3+ saggi ng portion of the disc forned
- -42- at the tine-of cleaning the disc. Experinent.Run No. 3 Experinent Run

No. 2 was repeated except that the'disc obtained was allowed to stand at
"60[err]C,. and 85% RH for 170 hours before eval uation. Experiment Run No. 4
A blend was prepared by repeating Experiment Run No. 1 except that the
(A)/(B) weight ratio enployed was changed to 100/15. The eval uation.of the
i nf or mat i othiee®or dingg ddisee qhifdieted 1ean it duictedridor r)sane way as in
Experinment Run No. 1. As the result, the state of the

respectively prepared in Experiment Runs Nos. 1, 6 .and 8,

which were ihdividually provided as an information
recording film with a'Sio .singie.layer fiim-(film
thickness. 500 A) on their surface in place of the
¢/TbFeCO(SiaN4 three-layered filg. After the same
' énvironmental test as in Experiment Run No. 1, the surface
" of the recording film of'each disc was observed_with a
microscope to find_that the adhesion of the film to the

disc was favorable.

Experiment Runs Nos. 14-15

On the surface of_ao'mmﬁﬁdisgs respectively
prepared in Experiment Runé Nos. 6 and 9,.A1 was deposited -
5& tﬁe vacuum deposition method to form an information
recdrding film (thickness: 100 ;).- After subjecting the 5
inforhation récording discs to the same environmental test
as in Expériment Run No. 1, the surface of the recording
film of each disc was observed with a ﬁicroscope. "As the

" result, the adhesion between the deposited Al and disc was

good. IR :



filmbefore and after the environmental test was found favorable. However,
the, disc was poor in transparency and the use as an information recording
di sc of the thus obtained disc was found difficult. Experinent Runs

Nos. 5-10 Information recordi ng discs were prepared by using copol ymer (A)
and (.B) which are synthesized using nononers as shown in Table 5 in the
same manner as Pol ynerization Experi-wpnt Run No.s 1 and 2 and the

eval uation of the resulting information recording disc was conducted in the
same way as in Experinment Run No. 1. The result is shown in Table 5.
Experinment Runs Nos. 11-13 Information recording discs were prepared by
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t hi ckness: 500 [err]) on their surface in place of the
Sl[th]N[err]/TbFer/S|[err] Nerr] three-layered film After the sane
ehvironnmental test as in Experiment Run No. 1, the surface of the recording
filmof each disc was observed with a mcroscope to find that- the adhesi on
of the filmto the disc was favorable. Experinent Runs Nos. 14-15 On the
surface of 80 merr] discs respectiv@by prepared in Experinment Runs Nos. 6
and 9, Al -was deposited by the vacuum deposition nethod to form an

i nformation rec@rdrng fiTm (thickness: "I00 A). " ATTér sgbjecting the
information redordi pg discs to the sanme envirorgrental tlest as in Experinment
Run No. 1, the|surffce of the recording film of§ each dilsc was. observed with
a microscope.- As the result, the adhesion beumebn t he deposited Al and disc
was good. -44- [Err] [err] [err] ] IR
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-45- [err] [err] Jerr] [err] Jerr]. -46- Experinment Runs Nos. 16-17 An

et hyl ene/tetracycl ododecene copol yner (ethyl ene content: 60 nobl% having a
nmelt flowrate (MFR ASTM D 1238) ‘at” a |l oad of 2.15 kg and a tenperature of’
260 C was | oaded with (A) tetrakis[nmethylene-3-(3,5-di-t-butyl-4-

hydr oxyphenyl ) propi onat e] net hane, (B) gl ycerin nonostearate and (C) zinc
stearate in the proportions as indicaiaged in Table 6, m xed with a Henschel

m xer, and then forned at a tenperature of 230 Cwith a doubl e-screw
~extruder having a screw of 40 nmin dianmeter into pellets.

Experiment Runs Nos. 16-17

_ An ethylene/tetfaqyciododecene éopélymer {ethylene
content: 60 mol%) having a melt flow rate (MFR: ASTM D
_1236) at a load of 2.15 kg and a tem#erature of 260°C was
loaded with (&) tetrakis[ﬁethylene-s—(s,5—di-t—buty144f
hydroxypheny;)propibnaté]methane, (B) glycerin .
monostearate and (C) zinc stearate in the proportions as.
indicated in Table 6, mixéd with a Henschel mixer, and
then formed at a temperéture of 23066 with a double-screw
extruder having a screw of 40 ﬁﬁ in diameter into pellets.

Starting from'the pellets thus preparéd, a disc of
80 mm in diameter and i.o'mm in thickness was molded at a
temﬁerature'of 280°C with an injection molding machine-
P40/25A manufactured and sdld'by Sumitomo Shipbuildihg &
Machinery Co., Ltd. and a metal mold (a stamper for
forming information pits ﬁéslbeen set therein) for a
center disc gate. The disc thus molded was evaluated on

" the basis of the items'indicafed in Table 6 (void, silver

sfreak;.flésh, pit transferrability). Evaluation of these
itehs was visuaily conducted, while rating of from 1 to 5
in the order of performance, beginning frbm the Qorstu

The disc thus obtained.WAS subjected to ultrasonic
cleaning with Freon ETi(a-prbduct of Mitsui-Du'Pont
Fluorochemical Co.) and then provided on the surface,'as

an information recording film, by the spattering method



Starting fromthe pellets thus prepared, a disc of 80 mm.in dianeter and
1.0, mmin thickness was nol ded at a tenperature of 280[err] Cwth an
ixnjecti on nol di ng machi ne P40/ 25A manuf actured and sold by Sumtono

Shi pbui I ding & Machinery Co., Ltd. and a netal nold (a stanper for form ng
information pits has been set therein) for a center disc gate. The disc
thus nol ded was eval.uated on the basig-of the.itens indicated in Table 6
(void, silver streak, flash, pit transferrability). Evaluation of .these
itenms was visually conducted, while rating of from1 to 5 in the order of
per formance, beginning fromthe worst. The disc thus obtai ned was subj ected
to ultrasonic cleaning with Freon ET (a product of Mtsui Du Pont

Fl uorochem cal Co.) and then provided on the surface, as an information
recordi ng witm ab§igNe/pEeCe/SagNyethoge—laygredyififmg (without
Si[err]N[err]/ TbFeCo/ Si[err] N three-l.ayered_film_ (w thout pretreatnent
such as speretreatmert| siehi aRneB3tEeTdRgn FdJa, thdgkress 9fd&€ASH croscopi ¢

observation, the filmas formed was in a oog state., The %?sc,thus obt ai ned
was layer 500 A). Under microscopiC observation, the film as

formed was in a good state. The disc.thuS'obtained was
. allowed for 48 hours at a temperature of 60°C and a
moisture of 85% in a thermc-hydrosfat. ifter tﬁis
_environmental test, the film of the disc was obéerved with
a microscope, whereupon no change in appea;énce of the_
tested film was oﬁsefved in comparison with the appearance
of said film prior to the test, and the tested film was in
a good state of density. )
| In Table 6, amouﬁts,of stabilizers loaded were

parts by weight based on 100 parts by weight of the

starting resins.

Experiment Run No. 18
Experiment Run No. 16 was repeated except that (D)
_pentaerythritol distearéfe was used in place of the (B).

Experiment Run No. 19

Experiment Run No. 16 was repeated except that the
(B) was not used. After fhe environmental test, the
'recording film surface was observed.with a microscope,
whereupon a portion ih-the,ﬁicinity of the-disc'Surface
where foreigh matters are present, and peélihg-of.%he |
recording film at the Freon liquid ségging portion formed

at the_time of cleaning the disc,'as indicated in Table 1,



allowed for 48 hours at a tenperature.of 60[err] € and a noisture of 85%in
a terwo-hydrostat. After this .environmental test, the filmof the dise
was observed w t.h a m croscope, whereupon no change in appearance of the

- tested fil mwas observed in conparison with the appearance of said film
~prior to the test, and the tested filmwas in a good state of density. In
Tabl e 6, anounts of stabilizers | oadedswere parts by melght based on 100
parts by weight of the starting resins. Experinent Run No. 18 Experi nent
Run No. 16 was repeated. except that (D) pentaerythritol distearate was used
in place of the (B). Experinment Run No. 19 Experinent Run No. 16 was
repeat ed except that the (B) was not used. After the environnental test,
the recording filmsurface was observed with a m croscope, whereupon a
“portion in gdee ViSGhatY of the disc surface where foreign matters are

- present, and peeling of the recording filmat the Freon li.quid sagging
portion forpmserindie BideN®f gdeani ng the disc, as‘indicated in Table 1

'Experiment Run No. 16 was repeated except that (E)
N, N'—di(p-hydroxyethyl)laurylam1ne was used in place of
the (B).

'~ Experiment Run No. 21

Experiment Run No. 16 was repeated except that (F)
glycefin tristearate, all the alcoholic hydroxy groups of
which have been esterified, was used in place of the (B).

Experiment Run No. 22

Experiment Run No. 16 was repeated'except that the

.{A) was not used.



-48- were found. Experinent Run No. 20 Experirrent Run No. 16 was repeated
Experi ment Run No. 21 Experinment Run No. 16 was repeated except

excgpt«that (E) NN[err]-di(p-hydroxyethyl)laurylam ne was used in place of-

the (B).

Experi ment Run No. 22
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Experiment Run No. 16 was repeated exa®:pt that the (A) was not used.

that (F) glycerin tristearate,

‘have been esterified,
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CLAI M5 1. A conposition conprising (A) a random copol yner cont ai ni ng
un|$sxderV|ed fromethylene and units derjved froma cycloolefin of formula
[#] or [II], [err]-[err] [err] wherein n and mare each O or a positive

i nt eger, [err] is an integer of at |east 3, and R[erL}—Le~F$e+ff—each‘—‘
represent hydrogen, hal ogen or a hydrocarbon group, |

copol yner having an intrinsic viscosisigy- [[err]] of O. mﬁ ﬁiﬂlﬂg w‘sured'
at 135[err]C in decalin and a softening tenperature (

70[err]C, and (B) a random copol yner -containing units derived from

ethyl ene and units derived froma cycl If§§|1 of said 15 formula [I] or"

[I1] and-having an intrinsic viscosity ]] of -51- 0.01-5 dl/g as
measured at d35[err]& ranpesitinnagdmprisingni ng tenperature (TMA) of bel.ow

70[err]C, the weight (a3tig QEnﬁéh/EBbolymer containing units dervied
' from ethylene and units der1ved from a cycloolefzn of
formula [I] or [II],

-7 e a2
R3 ®
3 RS
S 3 o .
[ £4 . _ (1}
Rs . . . .
R10

(11]

wherein n and m are each 0 or a positive integer, £ is an
integer of at least 3, and R' to R'® each'represent
hydrogen, halogen or a hydrocarbon group, said random
10 copolymer having an intrinsic viscosity [n] of 0.05-10 di/g
as measured at 135°C in decalin and a softening temperature
(TMA) not lower than 70°C, and |
(B) a random copolymer containing un1ts derived
from ethylene and units derived from a cycloolefln of said
15 formula [I] or [IXI] and having an intrinsic viscosity [n] of



bei ng from 100/0.1. to 100/10. 2. A conposition according ta claim1

m@i@h{glso 5 conprises a phenolic antioxidant and a fa ter of a
p6l yhydric al cohol as stabilizers. 3.. °~ .A conpositi npri Si '
random copol ynmer containing units derived, from ethyl /

a
/N bia.derived
froma cycloolefin of formula [I] or (I1] as defined inm /ﬂl#(/ﬂ/!ﬁ”
having an intrinsic viscosity ([err]}spf 0.01-10 dl /g as neaSured's /’
135[err]Cin decalin, (ii) a phenolic antioxidant and (iii) a fatty éster
of a polyhydric al cohol. 4. A .conposition according to claim2 or 3
wherei-n the fatty ester of a polyhydric al cohol has been obtained by the 15
partial estei-Plcht A3 dofasa ne@spnast iat 4 3oIin Basadd naende & Sottedd ng

hydroxyl groggmpe?ature (Aa)Niol BYIdw 7050y ditRg Wedsh thaartd onvifc i Agq Hjeen
nnlded fron1%eg%gp%%bg¢de§%f¥f%3n¥bd}i@py one of the preceding clains 
_ 2. A composition according to claim 1 which also
5 comprises a phenolic antioxidant and a fatty ester of a
polyhydric.alcohol as stabilizers. '
3. A composition comprising (i) a random copolymer
containing units derived from ethylene and units derived
_ from a cycloolefin of formula [I] 6; {11} as defined in
10 claim 1 and having an intrinsic'viscoéity fn} of 0.01-10
dl/g as measured at 135°C in decalin, (ii) a phenolic
antioxidant and (iii) a fatty ester of a polyhydric alcohol..
4. A composition according to claim 2 or 3 wherein the
fatty ester of a polyhydric alcohol has been obtained by the
15 partial esterification of a polyhydrié alcohol having at
least three hydroxyl groups.’ | '
5. An information recbrding-base board which has been
molded from a composition as claimed in-any one of the
preceding claims. '
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ABSTRACT

Compositions comprising (A) cycloolefin random copolymer

..containing an ethylene component, and a cyc;oolefin

component represented by the generai.formula [I] or [1X1]
and having'an intrinsic viscosity of 0.05-10 dl/g as
: [

measured at 135°C in decalin and a softening temperature

(TMA) not lower than 70°C, and (B) a cycloolefin random

- copolymer containing an ethylene'cohponent; and a

cycloolefin component represehtéd by the general formula

(I] or [II} and having an ihtrinsic viscésity of 0.01-5

“dl/g as measured at 135°C;1n decalin and a softening |

tenperature (TMA) of belowc70°c, the weight ratio of said
(A) component / (B) component ranging from 100/0.1 to
100/10.

' The composition is particulary useful for.molding an

information recording base board.

This Sheét Has Been Repl
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CYCLOOLEFIN TYPE RANDOM COPOLYMER COMPOSITIONS
AND USES THEREOF

ABSTRACT

Compositions comprising (A) cycloolefin random copolymer
containing an ethylene component, and a cycloolefin
conponent represented by the general forﬁula [I} or [II]
and having an infrinsic viscosity of 0.056-10 dl/g as
measured at 135°C in decalin and a softenikg temperature
{TMA) ﬁot 1owef fhan.70°c. and (B) a cfcloolefin randon
. copolymer containing an ethylene_coﬁponent. and a
cycloolefin component represented by the géneral formula
[(I] or [II] and having an intrinsic viScésity of 0.01-5
dl/g as measured at 135°C in decalin and a softening
temperature (TMA) of below 7o°c, the weight ratio of said
(A) component / (Q) component ranging from 100/0.1 to
100/10. | | |

'The composition is particulary useful for molding &n

information recording base board.




