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CYCLOOLEFIN TYPE RANDOM COPOLYMER COMPOSITIONS

AND USES THEREOF

FIELD OF THE INVENTION

This ;nvention reletes to cycloolefin type random
copolymer coﬁpositions which exhibit:eutstanding
performences such as transparency, heat resistanee,
moisture resistance and chemical resietaﬁce, and which are
excellent in high precision moldability as well as in’
adﬁesion of information recerding films. This invention
aleo relates to use of the cycloolefin type randeﬁ .

copolymer compositions.

- BACKGROUND OF THE INVENTION

Known as synthetic'resine excellent in
'transpafencﬁ are polyearbonates, pelymefhyl methacrylate,
polyethylene terephthalate, etc. For instance,
.polycerbonates are resihs wﬁich are excellent in
transparency ae well as injheat.resistance,.heaf ageing
characteristics and impact strength. ﬁowever,
polycarbonatesﬁinvolve such a preblem that they'are poor
in chemical resietaqee as they afe easily attacked by
strong alkali. Polymethﬁl methacrylete has such probleﬁs

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



toluene or the like, swells iﬁ ether and, moreover, it is
low in heat resistance..'Though polyethylene terephthalate
is exeellent in heat resistahce and meehanical pfoperties,_
it involves such problems that it -is weak in resistance:tq
strong acid or alkali and is subject to h&droiysis.

On one hand, polyolefins which are didely used as

' general-purpose resins are excellent in chemical .

'resistance and solvent resistance as well.as in mechanicaln

properties. However, many of polyolefins are poor in heat

resistance and are poor in transparency because they are

‘crystalline resins. In general, to improve polyolefins in

transparency, there is employed a procedure in which
nucleating-agents are incorporéted into polyolefins fo
render their crystal structure ﬁicrocrystelline,’or a
procedure in which polydlefins-are qguenched 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
ratﬁer in&olves thé'risk of marfing.various_excellent
properties inherent in.poiyolefins, and the quenchihg
procedure requires a large—scale apparatus therefor end,
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
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possible to perfectly control the crystal growth of

' polyolefins, and there remain such problems that the

molding shrinkage factor of the fhus treated polyolefins
is high, and further that fhe post—shrinkégé.of molded
articles obtained aftef molding said_polyolefiﬁs is also
high. .

| Under such éircumsfgﬁces. a copolymer of'ethYIene

and 2,3-dihydroxydicyclopentadieng has been disclosed 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 resistance as it has a glass

transition temperature in the vicinity of 100°C, though

.said polymer is well balanced between rigidity and

transparency. Similar drawback is also observed in.
copolymers of ethylene and'S;ethylidehe—z—norbornene.
‘Japanese Patent Publn. No. 14910/1970 proposes a

homopolyﬁer of 1.4,5,8-dimethano-1,2,3,4,4a,5,8,8a~-

-octahydrohaphthalene. The proposed bolymer, however,'is

poorlin heat resistance and heat ageing characteristics.
Japanese Patent L-G-P Publn. No. 127728/1983 further
proposes a homopolymer of 1,4,5,8—dimethano—

1,2,3,4,4a,5,8.8a-oétahydrbnaphfha1ene or copolymeré of

-~ said cycloolefin and norbornene type comonomers, whiclh are

apparently those obtained by ring opening polymerization -

' (ring opening polymers) in light of the disclosure in said
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publicétion. These ring opening polymers which have
unsaturated bonds in the polymer main chain, however, have
such a d?awback that they are poor in heat_resistance and
heat ageing characteristics. |

In the course of these researches.'we found that

cycloolefin type random copolymers of ethylene and

specific bulk& cycloolefins are synthetic resins which are
well balanced between heat resistance, heat ageing
characteristics, chemiéal.resistance.'solvent res&stance,
dielectric characteristics and mechaﬁicél proéertigs, and
that said cycloolefin type fandom copolymers exhibit
excellent performances in the field of optical materials
such as 6ptical_memo£y'disc.and optical fiﬁer, On the
baéié of the above findings, we have'alréady made wvarious
technical proposals as disclosed in Japanese Patent L-0-P

Publn. No. 168708/1985, Japanese Patent Appln. Nos.

220550/1974 236828/1984, 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, %hen these
cycloolefin type randoﬁ copol?mers were used for molding
information recording baée boards under severe conditions,
they were sometimes foﬁnd insufficient in adhesion to
1nformation recording films; .

As regards information recording base boards



(hereinafter sometimes.abbreviated to “optical discs"),
polymethyl methacrylates, polyéarbonates, polystyfenest
rigid polyvinyl chlorideé, epéxy resins, etc., have
‘heretofore been used as resin materials to cqnstitute
opti¢a1 discs. However, optical discs molded.from'ﬁhese
resin materials individually havé'a fairly large number of
drawbécks. F;f instéﬁce. polymeth&l methacrylates are -
poor in heat reéistance_and'high inlwater absorption as
high as 0.4%. Therefore, molded articles obtgined 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.{hough they are excellent in
heat reéistance. Moreover; polycarbonates are iow in
surface hardness agd 1iab1e-fo 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,*pqof in processability and

service durability. Epoxy resins in&olve difficulty in
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‘point of mass production as they are poor in moldability,

though they are excellent in heat resistance. Moreover,
epoxy resins are high in modulus of photoelasticity and
involve the problem ofidoﬁble refraction due to residual
stress pfoduced at the'tiﬁe'whén they are molded. Glass
is fragile an§ 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 fesistance,l

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§ resin
compositions which are excellént in tranSparéncy, heét
reéiétance, heat ageing characteristics, chemipal
resistance, solvent resistﬁncef dielectric characteristics
aﬁd various mechanical characteristics as well as in
precision mbldébillty and, moreover, which.are exCelient
in adhésiqn of 1nf6rmation.reco;ding.films, and
information recordihg base boards which are molded from

said resin compositions.

SUMMARY' OF THE INVENTION

In accordance with the present invention, there



are provided cycloolefin tyne random copolymer
’ comp051tions characterized by comprising

(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 cycioolefin typei

random copolymer compositions.



General formula
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wherein n and m are each 0 or a positive integer, £ is an
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



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
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wherein n and m each are 0O or_a'positive integer,
' . i-
preferably 0 or 1, ( is an integer of at least 3, and R

to Rlo each represent hydrogen atom, halogen atom or

hydrocarbon group.

(111)

(zv) |

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

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

.cycloolefin selected from the group consisting 6f
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unsaturated monomers repreéented by fhe generél-formulas
(1l an&.[II]. The cycloolefins represented by the general
formula {I] can easily be prepared by condensation of
cyclopentad1enes 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 éépropriate
cycloolefins by Dielé—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—mé£hy1-1,4,5;8—dimethano—
1,2,3,4,4a,5,8,8a-octahydronaphthalene, 2—ethy1-1,4,5,8—
dimethano—l;2.3,4,4ar5.8.8a—octahydronaphtha1ené, 2-propyl-
1,4,5.8-d1methano-1,2}3,4;4a;5.8,Ba—oétahydronaphthalene.
2-héxyl—1,4,5,8—dimethano—1,2,3,4,4a,5{8,8a—. |
octahydroﬁaphthalene, 2{3;diméthy151,4.5.8—dimethano—
'1.2.3.4,4a,5,8,8a;6ctahydronaphthalene, 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—
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sctahydronaphthalene, 2-cyclohexyl-1,4,5,8-dimethano-
1,2,3,4,4a,5,8,8a-octahydronaphthalene, 24h—bu£yl—i.4,5,8—
dimethan6—1,2,3,4,4a,5,8,aa—octahydronaphthalene, 2—-
isobutylel,4,5.8—aiméthano—1,2,3,4,4a,$,8,aa—
octahydronaphfhalene, etc. and such compounds as

exemplified in Table 2.
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" Table 1

Compound name

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

6-Methylbicyclo{2,2,1]hept-2-ene

S5 G-Dimethylbncyclotz 2, thept-
2-ene
1-Methylbicyclol[2,2,1}hept-2-ene
G—Ethylbicyclotz,2,11hept—2—ene
an—Butylbicyclo[Z.z.1]hept—2—ene

6-Isobutylbicyclo[2,2,1I]lhept-2-ene

T—Methylbicyclolz.z,1]hept—2-ehe
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Tablé 2

Chemical formula : : . Compound name

5,10~-Dimethyltetracyclo—

[4,4,0.12'5.11°101-3-dodecene

2.10—D1methy1tetracycio—

[4 4 0, 12 -5 17 10] 3—dode¢ene

11,12-Dimethyltetracyclo-

" 14,4,0,12°5,17-1% -3-godecene

2,7, 9-Trimethy1tetracyclo-

(4, 4 0, 12 -5 17 10] —3-—-dodecene

Q-Bthyl—zlY—dinethyltetracyclo—

. . - {4.4,0, 12 -5 Iz'lol—s-dodecene

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

3 | 9.;1.12-trimethY1tetracyc16—
A .
. 3 [4.4,0, 12 -5 17 10] —3-dodecene
' CHg | —thyl—il 12-dimethyltetracyclo-
3 - - B
3 [ ' [4.4.0, 12 -5 17 1o]—a—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
43

Hexacyclo[s 6,1, 13 6 10‘13,

_02 7,09.14]-4-heptadecene

CﬁB 12-Mexhy1hexadyclo[6'6 1.13'6. '
' 110'13 2. 7 9 14] 4~ heptadecene
' . ,3.6
2H§2-Ethy1hexacyclo{6,6,1,1 ‘
.11°°1§,02 -7 9 1‘] 4-heptadecene

(CH
-Isggutylhexacyclols 6,1, 13 6

110.13.02.7'09.14]-4—heptade9ene
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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_1-’'-1'73.._.r,--dc»coaaene

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' 13.16 3.8 012.17]_5_

1 1 ‘O' r

-docosene
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The cycloolefins represented'by.thé general
formula {I1] in the concrete are, for example, those as

exemplified in Tables 3 and 4.



Chemical formula

CH3 CHB
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‘Table 3
"Compound name

1.,3-Dimethylpentacyclo(6,6,1,
3.6 ,2.7 ,9.14

1 0 ) ]—-4-hexadecene

3.6

1,6-Dimethylpentacyclo(6,6,1,17 ",

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

6 2. 9.13
-7c° 1 l"’

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
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Table 3 (cont inued)

; . 5. 14
Pentacyclo[G,G.l,l3 6 T 9-14

" ¢-hexadecene
Heptacyclo(8,7.0, 42-9,44-7 411.17

Os'a,oiz‘lsl—s-eicosene

9 4.7 ,11.18

Heptacyclo(8.8,0,12°%,1% 7,1

03'8.012'17]—5—hene1cosene
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Table 4

Chemical formula . Compound name

-

Tficyclo[4;3,o.12‘5]—3-decene

5.

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

3-decene

§-Methyl-tricyclo(4,3,0,12°°

N l - 3-decene

.Tricyclo[4,4,0,12’5]-3—undecene

]..

10—Methy1—tr1cyclo[§,4,0,12'514

3-undecene
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" The cycloolefin type-randoh copolymers [A] and [Bj
- which constitute the compositions of the present invention
individually contain as eééeﬁtial components an ethylene
component and the aforementioned cycioolefin component.

In addition to tﬁe said essential two components, however,
the cycloolefin type random copolymers [A] and [B] may
contain, if ne;essary, other cdpolymerizable unsaturated
monomer c&mponents such a range that thgy do not hinder
the object of the present invention. Such‘unsaturated
monomers which may optiénélly be copolymerized in the-
' concrefe areJ. ~olefins of 3 to 20 carbon atoms, éuch,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 ethylene component 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) derivgd'from;the etherné éompone@t is
in the range of from ¢O'to 85 mol%, preferably from 50 to
75 mol%, the repeating unit (b) derivéd from the .
cycloolefin component'is_iquthe range fromn 15't§ 60 mol%,
preferably from 25 to 50.m01%.‘and the repeating unit (a)
derived f:om the ethyléne'qoméonent and the repeating unit:

" (b) derived from the cycloolefin component- form a
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substanfially linear cyc}oolefin type random cbpolyner in

which said repeating unit (aj‘and said repeéting unit (b)

are randqp-orientated. That 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
dgcalin,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 -
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 trénsitian
: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
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diffractometry of the cycloolefin type random copolymer
(A) which constitutes the éompositions of the present
inventién-is preferably in the range of 0—102, nore
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
conponent 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-
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2.0 dl/g.

A softening temperature (TMA) as measured with a

'thermal mechanical analizer of the cycloolefin type random

.copolymer [B] which constitutes the compositions of the

present invention is below 7o°c, preferably in the range

of 60 to —10°C, more preferably 55 to —10°C. In this

" connection, the softening temperature of the cycloolefin

type random copolfmer [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,
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preferably 100/0.3 to 100/7, more preferably 100/0.5 to
100/5, and still.particularlf preferably 100/0.7 to 100/4.
The present compositions are found to be insufficient in
precision moldability as well as in effect of improving
adhesion between the molded articlés'of said.compositions

and. information recording films to be formed_thereqp when

'the weight ratio of said component [A] / component [B] is

smaller than 100/0.1, and said molded articles become poor

in transparency or are lowered in surface smoothness when

said weight ratio is larger than 100/10, thus the

compositions as information recording_materials_décrease
in their performance;
The cycloolefin type random copolymers [A] and [B]

which constitute the cycloolefin type random copolyﬁer

compositiqns_of the presenf invention may both be prepared
-by sgifably selecting thé conditions under which they are

‘prepared in accordance with the processes as proposed by

the present applicant in Japanese Patént L-0-P Publns.
Nos.;68708/1985,.120816/f986, i15912/1986,-115916/;986,:
95905/1986, 95906/1986, 271$oa/isas and 2122}6/1986.
In_preparipg the cYcloolefin type random cqpolymef
compositions of'the present inveﬂtion, there are
applicable various known processes which include, for
example, a process ;herein.thé cycloolefin type fandom'

copolymers [A] and [B] are prepared separately. and the
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copeclymers {[A] and {B] thus pfepared are_blended by means
of an extruder.to obtain a desired composition, a soiution
blending-procgss'wherein-the copolymers [A] and [B] are
‘thoroughly dissolved separately in sﬁitable solveﬁt, for
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 80—
iGOOC, and more preferably 80-150°C.

The cycloolefin type randém copolymer compositions

of the present 1nvgntion contain as essential components
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the aforesaid éyclooiefin type.random copolymer [A] and.
cycloolefin type random‘copolyqér [B]. In addition to the
above-mentioned essentiai two componenté, however, the
present compositions nay be.incorpbrated with heat
stabilizers, weathering staﬁilizefs, antistatic égents,
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 inélude concretely.phenolic'_
éntioxidants such as tetrakis [methylene—s—(s,5-di;t—butyl—
4—hydf0xypheny1)pfobionaté] methane;AS—IS,S—di-t—butyl—44
hydroxyphenyl)prqpionic écid alkyl ester {(particularly
prefgfred are alkyl ester of iess than 18 carbon atoms),
2,2'éoxaﬁidoﬁis[ethy1;3—(3,5-di-t—buty1-4-

hydroxyphenyl) lpropionate, etc., metallic salts of fatty
acid sdch'as zinc stearate, calcium étearate;.calcium 12—
hydroxystearate, etc., and fatty esters Of.poiyhydrié
alcohol such as glycefin monostearéte;'glfcerin |
moﬁblaurate._glyeeéin distéarate, pentaerythr&tol
distearate, pentaerythritol tristearate, etc;‘ These
cémpqunds-may be incorpofated into the'present
compositions either singly or in combination. For
instance, there may be used such a combinatioﬁ of

tetrakis[methylene—3—(3,5-di—t-butyl-~4—
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hYdréxyphényl)propionate}methane'with zinc steafate and
élycerin monostearate, and the like_combiﬁations.'

-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 aléohol haviﬁg a valence 6f at least 3.
Céncreté examples of such fatfy esters of polyhydric
alcohol as mentioned above include fatty esters of
glycerin such as glycerin monostearate, glycerin
monélaurate; glycerin ﬁonomyristate, glycerin
monopalmitate, glycerin dis{earatg, glycerin diléurate;
etc. and their mixtures, and.fétty esteré_of'
pentaerythritol such as éentaerythritol monostéarate,
pentaerythritol monolaurate, pentaerythfitol di%tsarate,

" pentaerythritol dilaﬁraté,'pentaerythritpi tristearate,
etc. and their.mixtures, and fatty esters of solbitol sucﬁ,
‘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 réndom copdlymeﬁ composition. Similarly,

the fatty esters of polyhydric alcohol are used in an -
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amount of 0.01-10 parts by weight, preferably 0.05-3 parts
- by weight based on 100 parts by weight of the said
composition. |

The stabilﬁzers which Qomprise a combinatibn of
" the above-mgntioned 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
staﬁility to said composition but also can impart
excelient-stability to séid.copolymer'{A] and élso'té said
copolymef [B] éven when said stabilizers are added
individually to said copolymers [A] 'and [B].

| In this cohnéction, such stabilizers comprising a
combination of the afbrementioned phenolic antioxidant énd
fﬁtty ester of polyhydric alcohol as mentioned above can
‘also impart.exceilent stability to polymer, such as
polymethyi mefhacrylafe (PMMA) , polycarboﬁate (PC) or poly-
4-methylpentene-1, when said stabilizers are added
_thereto. ".-ﬂ.

In order to preparé a thin opticél disc havingl
good appearence and a broad pr6jection area by injection
molding of a cycloolefin random copolymer [Al, a
cycloolefin random cppolymer'[Bj,-polymethyl methacrylafe.
polycarbonate or pély-A—méth&lpentene—l,_it i; preferred

to incorporate therein at least one stabilizer selected
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from:
(1) phenélic antioxidants haviné in- the molecule a
betae(s;5—di—tert-buty1—4-hYdroxypheny1) propionyl group;
(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, . .

Examyles'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 prefer:ed) and 2,2'-oxamidobis {[ethyl-3-(3,5-di-

tert-butyl-4-hydroxyphenyl)propionatel.

The hydrocafbons (2) above include naturélly
occurring and syn{hetized aliphétic, alicyclic afoﬁatic-
and parfly'hydrogenatgd aromatic hydrocarbons, optionally
subsfituted sy alk&l. afyl'andlqr_aralkyl groupé.
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-,
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propylene—, ethylene-propylene—and butene-oligomers, fluid
paraffin, squalane and minerél oils.
“The cycloalyl-containing phenolic antioxidants {(3)

above include a conpéund of the general formula:

OH R

4

wherein RI,RZ,R3 and R 'are the same'or different and eaeh
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'-d1methyl—diphehylmethane
(Nomox wsp. supplied by Seiko Kagaku KK), 1,1-bis(4-
hydroxyphenyl) cYclohexege (Némox ﬁSL; supplied by Seiko
Kagaku KK) and 2-(1-methylcyclohexyl)-4,6-dimethylphenol
(Antigenew, supplied by Sumitomo Kagaku KK} .

. The stabilizers 111ustrated above may be used
alone or in combination. The stabilizer is normally used.
in an smount of from 0.01 to $ parts, preferably from 0.05
. to 3 parts, and most preferably from 0.1 to 1 parts by
weight per 100 parts by weight of the polymer.

‘Information recording base boards in accordance

with the present invention are prepared by molding the
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cycloolefin type rando# copblymer compositibns into
desired forms in the usual way, and laﬁinating accdrding
to a conventional method information reéording films on
the thus molded 1£formatich 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 films 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
ferrite and the like. 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
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comprise 513N4. 5102.

laminating such informatibn recording films on the

Zn0, TiO, ZnSe, CdS, etc. 1In

informationlrecordiné bases of the preseﬁt invention,
there-ﬁay'be employed any convenfionally 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 connectersi recording sheets for
phorography, filmé,'plané-lenses.of distributed refractive
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, cbverin§ and capping_agents_for LED and
semi-conductivg-lasers; mirrqr;, prisms, beam splitters,
EL bases and other opticél épplications. watér 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
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instruments, window materials for display elements,
housings of electficel instrumentsﬂ prdtective films for
lithography and other electrical -applications, syringes,
pipettes; animel cages, body,thermoietefs; beakers;
laboratory dishes, measuriné cy;inders. bettles,
artificial joints, carriers for use ‘in chomatography and
other chemicel and medical applications, membranes for gas
separafion,-membranes fof-ultrafiltration, membranes fer
reverse osmosis, membranes fof gas—liquid separation and
other membranes for separation purpose, bodies of camera,
housings of various metering instruments, films, helmets,
'toys and stationaries. They can also be used in .
applications where shape-remember;ng properties are
required and as vibration dampers and tubes, including for
example, joints for pipes of different shapes; lamination
materials to-be applied inside or outside of pipes or
rods, optical fiber connecters, fastening pins, gypsunms,
yessels, automotive bumﬁers,_va:ious gap fillers,
'vibratioe dampers (souhdjinsuiaters) for coating metallic
surfaces. medical tubes, wrapping films, protective films
(for metallic plates and pipes) and heat-sealable films.
They are also useful ss candles, impregnatingeagents for
matches,‘paper finishing agenfs,'sizes, antioxidants for
rubbe?, water-proofing agent for cardboards, slow

releasing agents for chemical fertilizers, heat
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accumulatoré, binders for ceramics, paper condeﬁsers;
electric insﬁlatipg materials for:electric wires and
cables, ggenté for decelerafing 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.
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EMBODIMENT OF THE INVENTION

The present invention is illustrated below in more
detaillwith reference to exéﬁplés. Vafious phyéical
propérties indicated in:fheuexamples were measured or
evaluated according tb thé following procedure.

{1) SOftening tenmperature (TMA): Us;ng.Thermo
Mechanic;1 Aﬁalyzer {manufactured and sbld by Du Pont),
fhe softéning tempéfature was measured in terms of heat

deformatioh behavior of a test sheet of a 1 mm thick.

- That is, to a quartz needle placed vertically on the test

sheet was applied a locad 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 temperatu:e at TMA.
{2) Adhesion.of inforhation recording film: Using a
thermohydrostat (PI-3G, manufactured and'sold by Tabai

Co.), a resin base having attached an information

. recor&ing film thereto was treated for one week at 85°C

and 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 under a
metallurgival microécope (magnifying power 100—400't1mes).

Polymerization_zxample 1

Preparation of copolymer (A) having a softening

temperature of at least 70°C



~37-

' Withlalé¥litre glass polymerization reactor
‘equipped with a stirring blade, there was carried out
" continuously a copolymérization reaction between ethylene
and 1,4,5,8-dimethano-1,2,3,4,42,5,8,8a~
ocfahydronaphthalene-(strﬁctural fqrnulaf ﬂ:jZI:jE]
.hereinafter 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(czﬁs)l.sci;os) so that the
aluminum concentration of the solution jn_thé
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
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circulating a refrigeranf through a jacket fitted
externally to the polymerization readtof.

The copolymerization was carried out under the
conditions as illustratéd'aﬁove, whereupbn a_.
polymerization reaction mixture containing'ah ethylene
DMON féndom.copolyner was obtained. The.polymefizatibn
reaction waé'stoppéd-by adding a small amount of isoprépyl
alcohol to the ﬁolyme:ization liquid to be withdrawn.
Thereafter, an agqueous solution compoéed 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 hbmomixer_to transfer tﬁe catalyst
residque to the aqueous layer. The mixture was left to -.
sténd, and the water layer was remoVed.. The residue was
- washed twice with distilled water to purify and separate
the pol?mer.solution. fhereafter, the poiyﬁerizatioh
ligquid was poured into a'ho@sehold nixer éontaining '
acetone of about three times the volume of the
polymerization liquid, while rotating the mixer, thereby
depositing the resulfiﬂg cépdi&mer. The deposited
éopdlymer was collected by fiitration, dispersed in
acetone so that the polymer concentration becémes about 50
g/l, and the.copdlymer was freated at the boiling poiht of |
. acetone. After the-treatﬁent as above, the copolyqer was

collected'bylfiltrafion and dried at 120°%¢ overnighﬁ under
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" reduced pressure.

The thus obtained étpyléhe DMON-random copolyner

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
sqldtions 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.
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'The thus obtained ethylene DMON-random copolymef
(B) had an ethylene unit of 89 mmol% as measured by 130-
NMR analysis, an intrinsic viscosity_[qj of 0.44 dl/g as

measured at 135°C in decalih, 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
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product of Mitsui Du Pont Fluorochemical Co.), and then
provided on the surface by the spattéring methqa with a
SisN4/TbFeCo/Si3N4 threeéléyered film as an ipfprmatipn
recording film'(without pretreatment 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 appearance 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
'Né. 1 waé incorporated with.the stabilizers, pelletized,
and fprmed'into_a.disc'which was then provided on the
surféde_ﬁith 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
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at the time of cleaning the disc.

Experiment Run No. 3 _

| Experiment Rgﬁ No. 2 was repeated except that the
disc obtained was éllowed to stand'at.sooc, and 85% RH for
170 hours beforé 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 aisc was found difficult.

Experiment Runs 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
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the 80 nn¢ discs (after cleaning with Freon ET)
respectively prepared in ﬁxperiment'Runs Nos. 1, 6 .and 8, -
which were ihdividually provided as an information
recording film with a'Sioz.singie.layer fiim-(film
thickness: 500 ;).on théif surface in place of the

si3N¢/TbFeCO_/_Si3N4 threé-layered film. - After the same
' énvironmental test as in E#periment 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

bn 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 adheéion between the deposited Al and disc was

good. IR :



Table S

L Copolymer (A) . Copolymer (B)
£x.Run Cycooletin | Third | Composition (noleX) tn} TMA | Cycoolefin Third | Composition (moleX) 01} TMA
No. aonomeri Ethylene | Third (ayzg) | (°¢) nononrer] Ethylene | Third td1/79) | (°¢)
l RONOREr ’ IO{;(;IG!‘
1 .
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[ " Atettunc A —_— » % N e % s ” ”
7 ) _ : cH :
e — ” R i v @ 1 1,22 [ 48
m Butene €0 0.9 0.43 | 183 m 89 ——-— 0,44 a9
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o 62 0.42 | 158 ‘ 89 0.44 39
11 m —_ — " “ —_— —— s 4
, 89 - 154 *
12 ’ — “ o ’ o — ” e 4 %"
13 » Butene | 60 0.9 0.43 | 1s3 T _— B —_— . *
14 " - 59 e 0.42 | 154 “ e ’ ——— y "
18 Y 'Butene €0 0.9 0.43 | 183 " Butene | T4 1.2 0.42 40
2 and 3 ’ 89
V. RN T 0.42 | 184 | - -
4 . . ——— " — " . w '-____ e
' 89 0.44 a9
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Table § (COnfinued)

Ex.Run Blending ratio Transparency of State of film after environmental test ol
No. | (A)/7(B) (weight ratio) | sommddise _ ' !
1 o 100/1 Good Good adhesion
5 100/0.5 ” ' -

6 100/2 ” "
7 100/1.8 4 “
8 100/1 4 2
9 100/3 4 4
10 100/1.5 p o
11 100/1 Y o’
12 100/2 ? 2
13 100/1 - 4
14 100/2 o .
15 100/3 ' e
2 100/0 Good Peeling of recording f£4lm occurs at Freon liquid
sagging portion and/or portion where foreign matters
exiat, ' '
[} .100/0 Good ' Good adhesion
A 100/15 Bad Good adhesion }

-Gy~
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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
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with a Si3N4/TbFeCo/Si3N4 three—layered film (without
pretreatment such as spattérjng. film thickness of each
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 thermo-hydrostat. After this

~environmental test, the film of the disc was observed 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 the environmental test, the

‘recording film surface was observed with a microscope,

whereupon a portion ih-the,vicinity of the disc surface
where foreign matters are present, and peélihg-of.%he
recording film at the Freon liquid sagging portion formed

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

Experiment Ruﬁ.No. 20

'Expériment Ruﬂ No. 16 was.repeated'except thaf (E)
N,Nf—di(p-hydroxyethyl)laufylaﬁine waé used'iﬁ 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'exceﬁt that the

.{A) was not used.



Table 8

- Loadings : Pit Color .
Ex,RUn _ Silver tranafer- ‘hue State of £4)la after
Ro. Xind Proportion Yeoid Streak Flash ability (b _value) _ environmental test
16 A/B/C 0.6/9.8/0.08 4 R A 1.2 Good adhesion
17 A/B/C 0.8/2.0/0.08 4 4 s 4 1.1 Good adhesion
18 A/D/C T 0.8/0.8/0.08 4 4 4 4 1.0 Good adheaion
: - . \ I
Occvrrence of portion in the o
: . : . diso where foreign mattera are O
19 A/C - 0.6/0,08 ] a- -2 : 3 3.2 present or of peeling of . ]
_ . : recording f1ila at Preon liquid
, : : : sagging portion -
. R ‘Mo judgement was posaible due to
20 A/R/C 0.8/0.8/0.08 occurrence of foaming phenomenon 10.8.
) ' . Occurrence of portion in disc
21 A/®/C " 0.6/0.,8/0.08 3 3 3 3 3.0 where foreign matters are
) ’ prasent or of peeling of
recording f1ilm at Freon liquid.
. sagging portion
22 8/¢c 60/0.08 1 1 1 1 5.0 Good adhesion
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.CLAIMS
1. A composition cOmprising .
(A) a random copolymer contalnlng units dervied

from ethylene and units der1ved from a cycloolefzn of
formula [I] or [II],

Z N
RS Y
. RO
5 5
R (1}
r® .
R10
i 8

(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 cycloolefin of said
15 formula [I] or [II] and having an intrinsic viscosity [h] of



Y

£

L
T

-

-51-

0.01-5 dl/g as measured at 135°C in decalin and a softening
: temperature (TMA) of below 70°C, the weight ratio of (a)/(B)
being from 100,0.1 to 100/10. -
2. ‘A composition according to claim 1 which also
comprlses a phenolic antioxidant and a fatty ester of a
polyhydr1c alcohol as stabilizers.
3. A compos1t10n comprising (i) a random copolymer
containing units derived from ethylene and units derived
from a cycloolefin of formula [I] 6; {I1] as defined in
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
partial esterification of a polyhydrlc alcohol hav1ng at
least three hydroxyl groups.’
5. An information recording base board which has been
molded from a composition as claimed in-any one of the
preceding claims. '



