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CYCLOOL.EFIN TYPE RANDOM COPOLYMER COMPOSITIONS 

AND USES THEREOF 

FIELD OF THE INVENTION 

This invention relates to cycloolef in type random 

copolymer compositions which exhibit outstanding 

performances such as tran~parency, heat resistan~e, 

moisture resistance and chemical resistan.ce, and which are 

excellent in high precision moldability as l'lell as in· 
. . 

adhesion of information recording films. This invention 

also relates to use of the cycloolef in type random 

copolymer compositions. 

BACKGROUND OF THE INVENTION 

Known as synthet·ic resins excellent in 

transparency are polycarbonates, polymethy~ methacrylate, 

polyethylene terepJithalate, etc .. For instance, 

polycarbonates are resins which are excellent in 

transparency -as weli as in·heat resistance, heat ageing 

characteristics and impa9t strength. However, 

polycarbonates· involve such a problem that they are poor 

in chemical resistance as they are easily attacked by 

strong alkali. Polymet_hyl methacrylate lias such problems 

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



""".2-

toluene or the like, swells iri ether and, moreover, it is 

low in heat resistance. . Thou$h polye.thylene terephthalate 

is excel~ent in heat resistance and mechanical properties, 

it involves such problems that it ·is weak in resistance to 

strong· acid or alkali and is subject to hydrolysis. 

On one hand, polyolef ins which are widely used as 

general-purpose resins are excellent in chemical 

resistance and solvent resistance as well-as in mechanical 

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 incor.porated into polyolefins to 

render their crystal structure microcrystalline, 'or a 

procedure in which polyolef ins are quenched to stop the 

crystai growth thereof. However, it is hard to say that 

the alleged effects obtained by these procedures are 

sufficient. The procedure of incorporating in~o 

polyolef ins a third component such as nucleating agents 

rather involves th; risk of marring various excellent 

properties inherent in polyolefins, and the quenching 

procedure requires a large-scale apparatus therefor and, 

in addition thereto, involves the risk of lowering heat 

resistance and rigidity as the crystallinity ·i~dex of 

polyole~ins decreases. That is, in either ~ase, i~ is not 
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possible to perfectly control the crystal growth of 

polyolefins, and there remain such p~oblems that .the 

molding shrinkage factor of the th~s treated polyolefins 

is high, and further that the post-shrinkage of molded 

articles obtained after molding said polyolef ins is also 

high. 

Under such circumstances, a copolymer of ethylene 

and 2,3-dihydroxydicyclopentadiene has been disclosed as 

an example of copolymers of ethylene 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 temperatur~ in the vicinity of 100°c, though 

.said polymer is well balance~ between rigi~ity and 

transparency. Similar drawback is also observed in. 

copolymers of ethylene and 5-ethylidene-2-norbornene. 

Japanese Patent Publn. No._ 14910/1970 proposes a 

homopolymer of 1,4,5,8-dimethano~l,2,3,4,4a,5,8,8a-

octahydronaphthalene. The proposed polymer, however, is 

poor in heat resistance and heat ageing characteristics. 

Japanese Patent L-cJ-P Publn. No. 127728/1983 further 

proposes a homopolymer of 1,4,5,8-dimethano-

1,2,3,4,4a,5,8,8a-octahydronaphthalene or copolymers of 

said cycloolefin and norbornene type comonomers, which are 

apparently those obtained by ring opening polymerization 

(ring opening polymers) in light of the disclosure in said 
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publication. These ring opening po1ymers which have 

unsaturated bonds in the polymer JD.ain chain; however, have 

such a drawback that they are poor in heat Tesistance and 

heat ageing characteristics. 

In the course ot· these researches. we found that 

.cycloolef in type random copolymers of ethy1ene and 

specific bulky cycloolefins are synthetic resins which are 

well balanced between heat resistance, heat ageing. 
I 

characteristics, chem1cal resistance. soivent resistance, 

dielectric characteristics and mechanical properties, and 

that said cycloolefin type random copolymers exhibit 

excellent performances in the field of optical materials 

such as optical .memory disc and optical fiber~ On the 

basis of the above findings, we have already made various 

technical proposals as disclosed in Japanese Patent L-0-P 

Publn. No. 168108/1985, Japanese Patent Appln. Nos~ 

22'0550/1914, 236828/1984, 236829/1984 and 242336/l984~ In 

spite of their being olefin type poJ:ymers, the cycloolef in 

type random copolymers as proposed are excellent in 

adhesion to variou~ materials. ·However, when these 

cycloolef in type random copolpers were used for molding 

information recording base boards under severe conditions, 

they were sometimes found insufficient in a~esion to 

information recording films. 

As regards informat.ion recording base boards 
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(hereinafter sometimes abbreviated to ••optical discs"), 

polymethyl methacrylates, polycarbonates, polystyrenes, 

rigid polyvinyl chlorides~ epoxy resins, _etc •• have · 

·heretofore been used as resin materials.to constitute 

opti~al discs. However. optical discs molded from ~hese 

resin materials individually have a fairly l~ge number of 

drawbacks. For instance, polymethyl methacrylates are 

poor in heat resistance and high in water abso~ption 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 warp. 

Polycarbonates are high in modulas photoelasticity as we_ll 

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 problem of 

moisture resistance still remains-unsolved, ~ho~gh the 

water absorp~ion of polycarbontes is as low as 0.15% in 
.. 

comparison with polymethyl methacrylates. Polycarbonate-s 

are practically unusable as optical discs, because they. 

' are poor in heat resistance, impact resistance and surface 

hardness, not to speak of. their hi·gh, doubl,e refraction 

after molding. Polyvinyl chlorides are difficult to use 

as optical discs, because they are very poor in heat 

resistance and, moreover, ·poor in processability and 

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

though they are excellent in heat resis~ance. Moreover, 

epoxy resins are high in modulus of photoelasticity and 

involve the problem of double refraction due to residual 

stress produced at the time when they are molded. Glass 

is fragil~ and easily brok~ri and, .moreover, it is poor in 

easy handling or productivity as it is relatively heavy in 

weight, though it is excellent in heat resistance, 

moi$ture resistance and surf~·ce hardness. 

OBJECT OF THE INVENTION 

The present invention is intended to solve sueh 

problems associated with the prior art as mentioned above, 

and an object of the invention is to provide resin 

compositions which are excellent in transparency, heat 

resistance, heat ageing characteristics, chemical 

resistance, solvent resistance, dielectric characteristics 

and various mechanical characteristics as well as in 

precision moldabillty and, moreover, which are excellent 

in adhesiQn of information recording.films, and 

informatiQn recording base boards which are molded from 

said resin compositions. 

SUMMARY.OF THE INVENTION 

In accordance with the present invention, .there 
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are provided cycloolefin type random copolymer 

compositions characterized by comprising 
. 

(A)_ a cycloolefin type random_copolymer containing an 

ethylene component, and a cycloolefin.component 

represented by the following general formula [I] or (II] 

and having an intrinsic viscosity Crl] of o. 05-10 dl/g as 

0 . 
measured at 135 C in decalin and a softening.temperature 

(TMA) of not lower than 10°c, and 

(B) a cycloolef in_ type random copolymer con~aining an 

ethylene component, and ~ cycloolefin component 

represente(j by the following general formula [I] or [II] 

and having an intrinsic viscosity Cfl.l of 0.01-5 dl/g as 

measured at 135°c in decalin and a softening temper~ture 

(TMA) of below 7o0 c, the weight ratio of said (A) 

component I (B) component ranging from 100/0.l to 100/10, 

and there are also provided information recording base .. 
boards which have been molded from said cycloolef in type 

random copolymer compositions. 

I -
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General formula 

R3 n7 
R9 

(I] 

R10 

n4 ns n 

(II] 

wherein n and m are each 0. or a positive integer,..(_ is an 

l 10 
integer of. at least 3 ·, and R to R each represent 

. 
hydrogen atom, halogen atom or hydrocarbon group. 

DETAILED DESCRIPTION OF THE INVENTION 

Th~ cycloolefin·type random copolymer compositions 

of the present invention and information recordin!;J. base bards 

which are molded from said compositions are illustrated 
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below in detail. 

The cycloolef i~ type random copolymers [A] and [B] 

which constitute the compositions of the pres~nt invention 

are cycloolef in type random copolymers containing an 

ethylene component and·a.specific cycloolefin component. 

The said cycl~olef in component is a cycloolefin component 

represented by the following general formula [I] or [II], 

and in the cycloolefin type random copolymers, said 

cycloolef in component forms a structure represrented by · 

the general formula [III] or [IV]. 

General formula 

[II] 

~ m 



..... 

-10-

wherein n and m each are O or a po~itive integer, 

~ l· 
preferably O or 1, ~ is an integer of at least 3, and ·R 

RlO . h t h d t h l t to eac represen y rogen a om, a ogen a om or 

hydrocarbon group. 

. n7 

R9 

(rrr) 
R10 

n-t ntt n 

(rv) 

1 10 ·wherein n,. m, R... and R to R are as defined above. 

The cycloolefin, i.e. a constituent component of 

the cycloolefin type random copolymers constituting the 

compositions of the present invention, is at least one 

.cycloolefin selected from the group consisting of 
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unsaturated monomers represented by the general formulas 

(I] and (II]. The cycloolefins represented by the general 

formula (I] can easily be prepared by condensation of 

cyclopentadienes with appropriate o.lefins by Diels .... Alder 

reaction, and similarly the cycloolef ins represented by 

the general formula [II]. can easily be prepared by 

condensation of cyclopentadienes with appropriate 

cycloolef ins by Diels-Alder reaction. 

The cycloolef ins represented by the general 

formula [I] in the concrete.are such compounds as 

exemplifi~d in Table 1 or·, in.addition to 1,4,5,8.:.. 

dimethano-1, 2 ,_3, 4, 4a_, 5, 8, 8a-octahydronaphthalene, such 

octahydronaphthalenes as 2-methyl-l, 4, 5 ,·8-dimethano-

1,2,3,4,4a,5,8,8a-octahydronaphthalene, 2-ethyl-1,4,5,8-

dimethano-1;. 2, 3, 4, 4a,.5, 8, ea-octahydronaphthalene, 2-:-propyl-

1, 4. 5, 8-dimethano-1, 2 ·, 3' 4' 4a, 5. 8 'ea-octahydronaphthalene. 

2-hexyl-l, 4, 5, 8-dimethano-1, 2, 3, 4, 4a, 5 ,_8, Ba- . 

octahydronaphthalene, 2,3-dimet}:lyl-1,4,5,8-dimethano-

l,2,3,4,4a,5,8,8a-octahydronaphthalene, 2-methyl-3-ethy~-

• 
l,4,5,8-dimethano-1,2,3,4,4a,5,8~8a-octahydronaphthalene, 

2-chloro-1,4,5,8-dimethano-1,2,3,4,4a,5,8,8a-

octahydronaphthalene, 2-bromo-l, 4 ,·s, 8-dimethano-

l,2,3,4,4a,5,8,8a-o~tahydronaphthalene, 2-fluoro-1,4,5,8-

dimethano-l,2,3,~,4a,8,8a-octahydronaphthalene, 2,3-

dichloro-1,4,5,8-dimet~ano-1,2,3,4,4~,5~8,8a-
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octahydronaphthalene. 2-cyclohexyl-1,4,5,8-dimethano-

1,2,3,4,4a,5,8,8a-octahydronaphthalene, 2-n-butyl-1,4,5,8-

dimethano-1,2,3,4,4a,5,8,8a-octahydronaphthalene, 2-

isobutyl-1,4,5,8-dimethano-1,2,3, 4,4a,5,8,8a­

octahydronaphthalene, etc. and such compounds as 

exemplified i~ Table 2. 

I -
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Table l 

Compound name 

. Bicyclq[2,2,1]hept-2-ene 

6-Methylbicyclo[2,2,l]hept-2-ene 

5,6-Dimethylbicyclo[2,2,l]hept-
2-ene 

1-Methylbicyclo[2,2,l]hept-2-ene. 

6-Ethylbicyclo[2,2,l]hept-2-ene 

6-n-Butylb1cyclo[2,2,l]hept-2-ene 

6-Isobutylbicyclo[2,2,i]hept-2-ene 

~-Methylbicyclo[2,2,l]hept-2-ene 



Chemical formula 

Table 2 

Compound name 

5,10-Dimethyltetracyclo­

{4,4,0,12•5 ,11·101-3-dodecene 

2,10-Dimethyltetracyclo­

[4,4,0,l2•5 ,17•101-3-dodecene 

11,12-Dimethyltetracyclo~ 

c 4 , 4 , o, 12 • 5 , 1 7 • 10 J -3--dodecene 

OI3 2,7,9-Trimethyltetracyclo-

(4'4·,0,12 • s·. 11 ·1°1-3-dodecene 

9-Ethyl-2,7-dimethyltetracyclo­

(4,4,0,12·5,17·101-3-dodecene 

rn2rn:(CH3 ) • · 
~-Isobutyl-2,7-dimethyltetracyclo-

(4,4,0, 12·5, 17·101-3-dodecene 
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Table 2 (continued) 

9, 1.1.12-trimethyltetracyclo-: 

[ 2.5 7.10) 3 d d . 4,4,0,1 ,1 - - o ecene 

9-Ethyl-11,12-dimethyltetracyclo­

[4,4,0,12"5 ,17•101-3-dod~cene 

OI2ClICCli3 >2 

13 

· 9-Isobutyl-11,12-dimethyltetra-

cyclo[4,4,0,12"5,17·101-3-dodecene 

5,8,9,1~-Itramethyltetracyclo­

[ 4 , 4 , O, 12 • 
5 

, 11
·• 

10 J -3-dodecene 

H 1. [6 6 1 13.6 110.13 
12 . exacyc o , , , , , 

02.7 9.14] • h t d · ,o . . --.- ep a ecene 
11 

. 3 6 
12-Me~hylhexacyclo(6,6,1,1 • , 

110.13,02.1,09.14]-4-heptadecene 

. . 3 6 
:iHs12-Ethylhexacyclo[6,6,1,l • , 

110.13 0 2.1 0. 9.14 1 • h t d . 
· , , -·- ep a ecene 

Oi.Jll( CH~ · · 
12-l:sobutylhexacyclo[6,6,l,l3 .G, 

110.13,02.7,09.14]-4-heptadec:;:ene 
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Table 2 (continue~) 

1,6,10-Trimethyl-12-isobutyl-

h . 1 [6 6 l 13.6 10.13 02.7 exacyc o , , , , 1 , , 

o9 "14J-4-heptadecene 

Octacyclo[B,8,0•l 2 : 9 ,14 · 7 ,1ll.l8, 

1.13.16 03.8 012~17] 5 d • , . - - ocosene 

0!3 15-Methyloctacyclo [ 8, s, o, 1 
2 

•.
9

, 

~4.7 11 11.18 11 13.16 103.6 10 12.11 1 _ 

5-docosene 

c
2
H

5 
15-Ethyloctacyclo[S, 8,0, 1

2
•

9
,1

4 
• 

7
, 

111.18,113.16,0~·8,012.17]-5-

·docosene 
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The cycioolef ins represented by the general 

for.mula [II] in the concrete are, for example, those as 

exemplified in Tables 3 and 4. 

·, 
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·Table 3 

·compound name 

1,3-Dimethylpentacyclo[6,6,1, 

13 • 6 ,o2 • 7 ,o9 • 14 J-4-hexadecene 

1,6-Dimethylpentacyclo[6,6,1,1
3

•
6

, 

02.7 09.14) • h d , -.- exa ecene 

15,16-Dimethylpentacyclo[6,6,l, 

13 •6 ,o2 • 7 ,o9 • 14J-4-hexadecene 

4 ~L---12 p t . l (6 5 13.6 02.7 09.13] . en acyc o , , l , , , -

11 4-pentadecene 

. 3 6 l13-Dimethylpentacyclo[6,5,l,l • , 

o2 • 7 ,o9 .•13 J-4-pentadecene 

1,6-Dimethylpentacyclo[6,S,1, 

3.6 02.7 9.13] d 1 , ,O -4-penta ecene 

14,~5-Dimethylpentacyclo[6,5,l, 

3.6 02.7 9.13) t d 1 , ·, O -4-pen a ~cene 
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Table 3 (continued) 

Pentacyclo(G,6, l, 13.6 , 0 2- 7 109.14· 1_ 

.C-hexadecene 

Heptacyclo(s.1,0, 1
2 ·9 • 1 '·'7 11i.11 - . . 

0
3.8 12.16 ,O ]-5-eicosene 

Hept:acyclo(8, e,o, 12 • 9, l~ • 7, 111.18 • 

3.8 12.11 O ,o ]-S-heneicosene 
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Table 4 

Chemical formula Compound name 

. . 2 5 
Tricyclo[4~3,0,1 • ]-3-decene 

3 

4 
5 7 

2-Hethyl-tr icyclo [ 4, 3, o, 12 • 5·]-

3-decene 

5-Hethyl-tricyclq[4,3,o,12
·
5 1-

3-decene 

Tricyclo[4,4,0,12 "
5 J-3-undecene 

10-Hethyl-tricyclo[ 4, 4, O, 1·2 • 5 ]-

3-undecerie 
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·The cycloolefin type ·random copolymers [A] and {BJ 

which constitute the compositions of the present invention 

individually contain as essential components an ethylene 

component and the aforementioned cycloolefin component. 

In addition to the said essential two ~omponents, however, 

the cycloolef in type rando.m copolymers [A] and .[BJ may 

contain, if necessary, other copolymerizable unsaturated 

monomer compo.nents such a range that they do not hinder 

the object of the present invention. Such unsaturated 

monomers which may optionally be copolymerized in the· 

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

propylene, · 1-butene, 4-methyl-l-pentene, 1-hexene, 1-

octene, 1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 

1-octadecene, 1-eicosane, etc:. in the range of less than 

an equimolar amount of ~he e~hylene component unit in the 

resulting random copolymer. 

In the cycloolef in type random copolymt;?r [A] which 

constitute the compositions of the p~esent invention, the 

repeating unit (a) derived from .the ethylene component is 

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

75 mol%, the repeating unit (b) derived from the 

cycloolef in component is i~ the range from 15. to 60 mol%, 

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

derived from ~he ethylene· component and the repeating unit· 

(b) derived from the cycloolefin component· form a 



-22-

substantially linear cyc~oolefin type random copolrmer in 

which said repeating unit (a)·and said repeating unit (b) 

are random orientated. That the cyc~oo.lef in type random 

copolymers of the present invention are substantially 

linear and do not have a gel-like cross-linked structure 

can be confirmed by the fact that said copolymers 

perfectly dissolve in decalin kept at 135°c. 

An intrinsic viscosity CIU as measure.d at l35°c in 

decalin of the cycloolef in type random copolymer [A] which 

constitutes the compositions of the present. invention is 

in the range of 0.05-10 dl/g, preferably o.o~-5 dl/g, more 

preferably 0.2-3.0 dl/g, and particularly preferably .0.3-

2.0 dl/g. 

A softening temperature (TMA) as measured with a 

thermal mechanical analizer o·f the cycloolefin type random 

copolymer [A] which constitutes the compositions of the 
0 . 

present invention is not lower than 70 C, preferably in 

the range of 90-25o0 c, more preferably l00~200°c, 

particularly preferably 120-1so0 c, and still particularly 

preferably 130-170°t. Furthermore, a glass transition 

temperature (Tg) of the said cycloolef in type random 

copolymer [A] is usually 50-23o0 c, preferably 70-210°c, 

more preferably 80-160°c, and particularly preferably 90-. 

150°c. 

· A crystallinity index as measured by X-ray 
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dif fr~ctometry of the cycloolefin type random copolymer 

[A] which constitutes the compositions of the present 

invention· is preferably in the range of 0-10%~ more 

preferably 0-7%, and most preferably 0-5%. 

In the cycloolefin type random copol"Ymer· [Bl which 

constitutes the compositions of the ·present-invention. the 

repeating unit ·ca) derived from the ethylene component is 

in the ran·ge of 60-98 mol%, preferably 60-95 mol%, the 

repeating unit (b) derived from the cycloolefin component 

is in the range of 2-40 mol%, preferably 5-40 mol%, and 

the· repeating unit (a) derived from the ethylene component 

and the repeating unit (b) derived from the cycloolefin 

component form a substantially·linear cycloolefin type 

random copolymer in which said.repeating unit (a} and said 

repeating unit (b) are random 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 be confirmed by· the fact 

that said copolymers perfectly dissolve in decalin kept at 

135°C. ' 

An ·intrinsic viscosity [llJ as measured at 135°C in 

decalin of the cycloolef in type random copolymer [B] which 

constitut~s the comp~sitions of the present invem:ion ·is· 

in the range of 0.01-5 dl/g, preferably 0.06-3 dl/g, more 

preferably 0.2-3.0 dl/g, and particularly preferably 0.3-
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2.0 dl/g. 

A softening temperature (TMA) as measured with a 

thermal mechanical analizer of the c.ycloolef in type random 

·copolymer [Bl which constitutes the compositions of the 

. 0 
present invention is below 70 C, preferably in the range 

of 60 to -10°c, more preferably 55 to -10°c. In this 

connection, tlie softening temperature of the cycloole.f in 

type random copolymer [B] is suitably lower in-the range 
0 . 0 . . 

of 30-250 C, preferably 60-200 C, more preferably 80-

0 . 0 
190 C, and particularly preferably 90-160 C than that of 

the cycloolefin type random copolymer [A]. A glass 

transition temperature (Tg) of the cycl·oolefin type rantj:om. 

copolymer [BJ is in the range of -30 to so0 c, preferably ~ 

20 to 4o0 c. Further•ore, it is preferable that the glass 

transition temperature of the cycloolef in type random 

copolymer [Bl is lower in the range of 30-24o0 c, 

preferably so-200°c than that of the cycloolef in type 

random copolymer [A]. 

A crystallinity index as measured by x..-ray 

refractometry of. tee cycloolef in type random copolymer [BJ 

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 .copolymer [A] / cycloolefin type 

random copolymer ·[BJ is in the range of 100/0 .1 to 100/10, 

I 
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preferably 100/0. 3 to 10,0/7, more preferably 100/0 ~ 5 to 

100/5, and still particularly 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 articles of said compositions 

and. information recording films to be formed. thereon when 

the weight ratio of said component (Al I c<;>mponent [Bl is 

smaller than 100/0.1, and said mold~d 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.decrease 

in their performance. 

The cycloolef in tyi;>e random copolymers (A] and [Bl 

which constitute the cycloolef.in type random copolymer 

compositi?ns of the present invention may both be prepared 

by s1:1it·ably selecting the conditions under which they are 

·prepa~ed in accordance with the ·processes as proposed by 

the present applicant in. Japa~e.se Patent L-0-P Publns. 

Nos.168708/1985, 120816/1986, ·115912/1986, · 115916/1986, ' 

95905/1986, 9590,6/1"986, 271308/1986 and 272216/1986. 

In preparing the cycloolefin tyPe random copolymer 

compositions of the present invention, there are 

applicable various known processes which include, for 

example, a process wherein the cycloolefin type random 

copolymers [A] and (B] are prepared separately, and the 
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copolymers [A] and {Bl thus prepared are blended by means 

of an extruder to obtain a desired composition, a solution 

blending·process·wherein the copolymers [A] and [B] are 

thoroughly dissolved s~parately in suitable solvent, for 

example, saturated hydrocarbons such as heptane, hexane, 

dec~rie, cyclohexane, etc., or aromatic hydrocarbons such 

as toluene, benZ!!ne, Xylene, etc., and the respective 

solutions are subjected.to s~lution blending to obtain a 

d~sired composition, or a process wherein the copolymer~ 

[A] and [BJ are prepared individually by means of separate 

polymerization reactors, and the·resulting polymers are 

blended with a separate vessel to· obtain a desired 

composition. 

An intrinsic viscosity C'll as me_asured at .135°c in 

decalin of the cycloolef in type random copolymer 

compositions of the present invention -is in ~he range of 

0.05-10 dl/g, preferably Q.08-5 dl/g, more ·preferably 0.2-

3 dl/g_, and still particularly preferably 0.3-2 dl/g, a 

so.ftening temperature (TMA) as measured with ·a thermal 

mechanical analyzer" of sai'd compositions is in the range 

of ao-2so0 c, preferably 100-200°c, and more preferably 120-

1100c, and a glass transition temperature (Tg) of said 

compositions is in the range of 70-230°c, preferably 80-

1600c, arid more preferably 90-15o0 c. 

The cycloolef in type random copolymer compositions 

of the present 1·nvention contain as essential components 
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the aforesaid cycloolef in type random copolymer [A] and 

cycloolefin type random ·copoly~er [B]. In addition to the 

above-mentioned essential two components, however, the 

present compositions may be incorporated w·ith heat 

stabilizers, weathering stabilizers, antista~ic agents, 

slip agents, ~nti-blocking agents, anti-fogging agents, 

lubricant·s, 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 incorpQrated include concretely phenolic 

antioxidants such as tetrakis [methylene-3-(3,5-di~t-butyl-

4-hydroxyphenyl)propionate] methane,..G-(3,5-di-t-butyl-4~ 

hydroxyphenyl)pr~pionic acid alky,l ester ·(particularly 

preferred are alkyl est~r of less than 18 carbon atoms), 

2,2'~oxamidobis[ethyl-3-(3,5-di-t-butyl-4-

hydroxyphenyl) ]propionate, etc., metallic salts of fatty 

acid such·as zinc stearate, calcium stearate.- calcium 12-

hydroxystearate, etc., and fatty ~sters of.polyhydri6 

alcohol such as glycerin monostearate, glycerin 

monolaurate, glycerin distearate, pentaerythritol 

distearate, pentaerythritol trist_earate, etc.. These 

compounds may be incorporated into the.present 

compositions either singly or in combination. For 

instance, there may be ·used suc.h a combination of 

tetrakis [methylene-_3-( 3, 5-di-t-butyl-4-
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hydroxyphenyl)propionate]methane·with zinc stearate and 

glycerin monostea~ate, and the like combinations. 

·In the present invention, it is preferable to ~se 

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 alcohol 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 dile··1rate, 

etc. and their mixtures, and fatty esters of 

pentaerythritol such as pentaerythritol monostearate, 

pentaerythritol monolaurate, pentaerythritol dist~~~ate, 

pentaerythritol dilaurate, pentaerythrit~l tristearate., 

etc. and their mixtures, an:d fatty esters of solbitol such,. 

as solbitol monosteanted solbit.ol monolaurate solbitol 

distearate, etc and their mixture. 

The pQenolic 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 

cycloo1efin type random copolymer composition. Similarly, 

the fatty esters of polyhydric alcohol are used in an 
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amount of 0.01-10 parts by weight, p:,:eferably 0.05-3 parts 

by weight based on 100 parts by weight of the said 

composition. 

The stabilizers which comprise a combination of 

the above-mentioned phenolic antioxidant and fatty ester 

of polyhydric;: alcohol, when added tp the composition 

containing the .aforementioned cycloolef in type random 

copolymers {A] and [BJ, not only can impart excellent 

stability to said composition but also can impart 

excellent -stability to said copolymer (A] and also to said 

copolymer [BJ even when said stabilizers are added 

individually to said copolymers [Al ·and· [BJ. 

In this connection, such stabilizers comprising a 

combination of the aforementioned phenolic antioxidant and 

fatty ester of polyhydric alcohol as mentioned above can 

also impart excellent stability to polymer, such as 

polymethyl methacrylate (PMMA), polycarbonate (PC) or poly-

4-methylpentene-1, when said stabilizers are added 

thereto. . . 
In ord~r to prepare a thin optical disc having 

good appearence and a broad projection area by injection 

mold~ng of a cycloolefin random copolymer [A], a 

cycloolefin random copolymer (BJ, polymethyl methacrylate, 

polycarbonate or poly-4-methylpentene-l,_it is preferred 

to incorporate therein at least one stabilizer selected 
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from: 

(1) phenolic antioxidants having in· the molecule a 

beta-(3i5-di-tert-butyl-4-hydroxyphenyl) propionyl group; 

(2) normally liquid hydrocarbons having a 

molecular weight ranging from.about 200 to 3000: 

(3) ~henolic antioxidants having a cy~loalkyl 

group: and 

(4) esters of bis(dialkylphenyl) pentaeryt.hritol 

diphosph.ite, 

Examples of the ph~nolic antioxidants (l} above 

include, for example, tetrakis [methylene(3,5-di-tert-

butyl-4-hydroxyphenyl) propionate! 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 1 -oxamidobis [ethyl-3-(3,5-di-

tert-butyl-4-hydroxyphenyl)propionatel. 

The hydrocarbons (2)" above include naturally 

occurring and synthetized aliphatic, alicyclic aromatic· 

and partly hydrogenated aromatlc hydrocarbons, optionally 

• substituted by alkyl, aryl·and/or aralkyl groups. 

Examples of such hydrocarbons include, for example, 

dodecylbenzene, polyalkylbenzeries by-produced in the 

preparation of a dodecylbenzene o.i 1, dibenzylbenzenes, . . 

alkylnaphthalenes, polyphenylalkane oil, alkylated 

tetralines, olefin oligomers such as ethylene-, 
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propylene-, ethylene-propylene-and butene-oligomers, fluid 

paraffin, squalane and miner~l ~ils. 

·The cy~loalyl-containi·ng phenolic antioxidants (3) 

above include a compound of the general formula: 

6~CH2 
~Rl 

OH 

wherein R1 ,R2 ,R3 and R4 are the same or different and each 

represents hydroqen or alkyl. Commercially available 

cycloalkyl-containing antioxidants which can-be used as a 

stabilizer include, for example, 2,2'-dihydroxy-3,3 1 -

dicyclohexyl~S,5'-dim~thyl-diphenylmethane (Vulkanox ZKF, 

supplied by Farbenfabriken Bayer AG),2,2'-hydroxy-3,3''-di-

(alpha-methylcyclohexyl)-515 1 -dimethyl-diphenylmethane 

(Nomox WSP, supplied by Seiko Kagaku KK), 1,1-bis(4-

hydroxyphenyl) cyclohexane (Nomox WSL, supplied by Seiko 

Kagaku KK) and 2-(1-m'.ethylcyclohexyl)-4,6-dimethylphenol 

(Antigenew, supplied by Sumitomo Kag~ku KK) • 

. The stabilizers illustrated above may be used 

alone or in combin~tion. The stabilizer i.s normally used 

in an amount of from 0.01 to 5 parts, preferably from o.os 

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

weight per 1.00 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 random copolymer compositions into 

desired forms in the usual way·, and laminating according 

to a con:ventional method information recording films on 

the thus molded information recording bases. 

The information recording· base boards of the 
. 

present i~vention are applicable to such information 

recording bases having all sorts·of structures, for 

example, .as optical disc, f·lexible optical disc;. optical 

card, opti~al fiber, optical tape, photoconductive halo, 

magnetic disc and the like. 

Conventionally known information recording films 

can be laminated on the information recording bases of the 

present invention. Concrete examples of useful 
. 

information recording films include, for .example, 

tellurium. type alloys such as TeSe. TeSePb, se .. TeSeSb, 

TeGeSb and the· like, films having dispersed metals in 

organic matrixes such as Te-carbon, gold alloys such'as 

AuPd, AuPt and the like, terbium type alloys TbF'e, TbFeCo,· 

TbGd.Fe and the like, cyanine or naphthoquinone type 

.organic color films, and magnetic materials such as 

ferrite and the like. As refractive materials used in 

such information recording films, there may be mentioned 

such metals as Al, Cr, Au, Co, etc. and alloys thereof·. 

As protectf.ve or enhance films for such information 

recording films, there may be illustrated those which 
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comprise Si 3N4 , s102 • zno .• TiO, znse. CdS, etc. In 

laminating such information recording films on the 
. 

information recording bases of the present invention, 

there may be employed any conventionally known 

procedures,for example~ such methods as vacuum deposition, 
4 

spattering, ion plating, spi.n coating, coater coating and 

the like. 

The cycloolefin random copolymer compositions 

according to the invention have applications in various 

fields, including·, ·for example, _optical lenses, 

transparent windows, f lenel lens~s, array lenses for 

laser, optical fiber connecters. recording sheets for 

phorography, films, plane lenses of distributed .refractive 

indexes, (grated lenses), optical materials of .reformed . 

surface hardness (materials having dispersed therein glass 

or ceramics of the same refractive index), polarized light 

filters, filters f_or seiection of wave length, photo 

sensitive films, covering and capping_agents for LED and 

semi-conductive_ ·lasers, mirrors, prisms, b.eam spli'tters, 

EL bases and other optical applicat.ions, water tank of 

electric irons, parts.of electronic ranges, base plates 

for liquid crystal display instruments, base plates of . 

flexible prints,· bas.e plates for high frequency circuits, 

electro-conductive sheets and films, film condensers, 

insulating painted films, materials for lightening 
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instruments, window materials for display elements, 

housings ot electrical instruments, protective films for 

lithogr8:phy and other electrical ·applicati.ons, syringes, 

pi~ettes, animal cages, body thermometers, beakers, 

laboratory di-shes, measuring cylinders, bottles, 

artificial joints, carriers for use ·in chromatography and 

other chemical and medical applications, membranes for gas 

separation, membranes for ultraf iltration, membranes for 

reverse osmosis, membranes for 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-remembering properties are 

req~ired 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, gypsums, 

vessels, automotive bumpers. various gap fillers, 

vibrat·~on dampers (souncj ·1nsulaters) for coating metallic 

surfaces, medical tubes, wrapping films, protect·ive films 

(for metallic plates and pipes) and heat-sealable films. 

They are also useful as candles, impregnating ·agents for 

matches, paper finishing agents, sizes, antioxidants for 

rubber, water-proofing agent for cardboards, slow 

releasing agents for chemical fertilizers, heat 
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accumulators, binders for ceramics, paper condensers, 

electric insulati~g materials for electric wires and 

cab~es~ ~gents for decelerating neutrons, fiber• finishing 

aid~, water-repellents for building materials, protecting 

agents fpr coatings, polishing agents_, thixotropy 
• 

imparting agents, core hardening agents for pencils and 
. 

crayons, carbon ink substrates, electrophotographic 

toners, lubricants and releasing agents.for molding of 

synthetic resins, resin coloring agents, hot-melt 

adhesives, and lubricant greases. 

The cycloolef in random copolymer [A] or [B] 

described herein.can also be used together with a suitable 

stabilizer in applications illustrated hereinabove .• 

EFFECT OF THE INVENTION 

The cycloolefin type random copolymer.co•positions 

of the present invention are exceilent i11 transparency, 

heat resistance, .heat ag_eing characteristics, solvent 

resistance, diel~ctric characteristics and mechanical 

characteristics as well as in precision moldability, and . 
the information recording bases molded from the present 

cycloolef in type random copolymer compositions are 

excellent in adhesion to inf·ormation recording films to be 

laminated on said information recording bases. 
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EMBODIME~T OF THE INVENTION 

The present invention is illustrated below in more 

detail with reference to examples. Various physical 

properties indicated in .the .-examples were measured or 

evaluated according to the following procedure. 

(1) Softening temperature (TMA): Using Ther~o 

Mechanical Analyzer (manufactured and sold by Du.Pont), 

the softening temperature was measured in terms of heat 

deformation behavior of a test sheet of a l mm thick. 

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

sheet was applied a load of 49 g, while elevating the 

temperature of the tes~ sheet, and an elevated temperature 

·at which the needle penetrated 0.635 mm into the test 

sheet was registered to take that temperature at TMA. 

(2) Adhesion of information recording film: Using .a 

thermohydrostat (PI-3G, manufacture~ and sold by Tabai 

Co.), a resin .base having attached an·· information ." 

recording film thereto was treated for one week at 85°C 

and 85% RH. Immediately after the treatment, the surface 

profile of the recording film ~nd adhesion between the 

recording film and resin base were observed under a 

metallurgival microscope (magn~fying power 100-400 times). 

Polymerization Example 1 

Preparation of copolymer (A) having a softening 

temperatu~e of at least 10°c 

I . 
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With a.2-litre glass polymerization reactor 

equipped with a stirring blade", there was carried out 

cont1nuously a copolymerization reaction between ethylene 

and l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a­

octahydrona~hthalene (structural formula; ~ 
hereinafter abbreviC?-ted to DMON) . That is,· into th~ 

polymerization reactor were continuously charged a 

cyclohexai:ie solution of DHON so·that the DMON 

concentration of the solution in the polymerization 

reactor becomes 60 g/1, a cyclohexane solution of VO 

(OC2H5 )c~ 2 as a catalyst so that the vanadium 

concentration of the solution ·in the polymerization 

reactor becomes 0.9 mmol/l, and a cyclohexane solution of 

ethylalumium sesquichloride (Al(C2H5 )1. 5c1
1

• 5 ) so that the 

·aluminum concentration of the solution in the 

polymerization reactor becomes 7.2 mmol/l, while 

continuously withdrawing from the bottom of the 

polymerization reactor the pqlymerization liqu-id so that 

the voluin.e of the polymerization liquid in the 

polymerization re~ctor constantly becomes l litre. 

Simultaneously, into thepo~ymerization reactor from the 

top of the polymerization reactor ethylene was fed at a 

rate of 85 l/hr, hydrogen was fed at a rate of 6 l/hr·and 

nitrogen was fed at a rate of 45 l/hr. The 

copolymerization reaction was carried out at io0 c by 
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circulating a refrigerant through a jacket fitted 

externally to the polymerization reactor. 

The copolym.erization was carried out under the 

conditions as illustrated above, whereupon a 

polymerization reaction mixture ~ontaining an ethylene 

DMON random co.polymer wa~ obtained. The polymerization 

reaction was"stopped by adding a small amount of isopropyl 

alcohol to the polymerization liquid to be withdrawn. 

Thereafter, an aqueous solution composed of l litter of 

water and 5 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· lett to 

stand, and the water layer was removed. The residue was 

washed twice with d_istilled water :to purify and separate 

~he polymer solution. Thereafter, the polymerization 

liquid 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 resulting copolymer. The deposited 

copolymer was collected ·by filtration, dispersed in 

acetone so th.at the polymer concentration becomes about 50 

g/1, and the copolymer was treated at the boiling point of 

acetone. After the-treatment as above, the copolymer was 

collected by filtration and dried at 120°c overnight under 
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reduced pressure. 

The thus obtained et~ylene DMON-random copolymer 
. 13 

(A} has.an ethylene unit of 59 mol% as measured by C-NHR 

analysis, an intrinsic viscosity £tll of 0.42 dl/g.as 
. 0 

measured at 135 C .in decalin. and a softening temperature 

(TMA) of 154°C. 

Polymerization Example·2 

Preparation of copolymer (B) having a softening 
. 0 

temperature of below 70 C 

. The· same copolymerization reaction a$ in 

Polymerization Example 1 except that the cyclohexane 

solutions containing DM~N, VO(OC2H5 )Cl2 and ethylaluminum 

sesquichloride, respectively, ·were fed into the 

polymerizati~n reactor so that the concentrations of DMON, 

VO(OC2H5 )Cl2 and ethylaluminum sesquichloride in said 

solutions in the polymerization reactor become 23 g/l, .0.7 

mmol/l and 5.6 m.mol/l respectively and that the ethylene, 

hydrogen and nitrogen were· fed into the polymerization 

reactor at rates of 140 l/br, 13 l/hl;: and 25 l/hr; 

respectively. After the completion of the 

copolymerization, the resulting copolymer was deposited 

and collected in the same manner as in Polymerization 

Example l, and then dried for 12 hours.at tao0 c under 

reduced pressure. 
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The thus obtained ethylene DMON-random copolymer 

(B) had an ethylene unit of 89 mmol% as measured by 13
c-

NMR analysis, an intrinsic viscosity (Ill of 0. 44 dl/g as 

measured at 135°c in decalin, and a softening temperature 

(TMA) of 39°C. 

Experi1'ent ·Run No. l 

In 8 litres of cyclohexane were poured·400. g of 

the copolymer (A) and 4 .g of the copolymer (B) (weight 

·ratio: (A)/(B) = 100/1), and dissolved at about so0 c while 

thoroughly stirring to obtain a homogeneous solution. The 

thus obtained homogeneous solution was _poured in 24 litres 

of acetone to deposit an (A)/(B)·blend. The thus obtained 
. 0 

blend was dried at 120 C under reduced pressure overnight. 

The (A)/(B) blend thus obtained was incorporat~d 

with 0.5%, o.q5% and 0.5%, qased on the total weight of 

the resins [A) and_.[B), of tetrakis (methylene-3-(3,5-di-t­

butyl-4-hydroxyphenyl)propionate] methane, zinc stearate 

and glycerin monostearat.e, respectively, as stabilizers, 

and then pelletized at .23°c wi-t:h a 20 mm; extruder 

(L/D=20) to prepare pellets. Thereafter, the pellets thus 

obtained were molded with an injection molding machine IS-

50 manufactured and sold by Toshiba Machine Co., Ltd .. into 

a disc of l mm in thickne~s and 8-0 mm~ (both surf aces 

thereof were mirror finished}. The disc thus·obtained was 

then subjected to ultrasonic cleaning with Freo·n TE (a 
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product ~f Mitsui Du Pont Fluorochemical Co.), and then 

provided on the surface by the spattering method with a 
. . 

Si 3N4/TbFeCo/Si 3N4 three-layered film as an inf~rmati.on 

recQrding film (without pretreatment such as spattering, 
0 

and the· film thickness was 500 A including a core ·1ayer)~ 

The disc obtained in this manner was allowed to stand at 

as0 c and as% RH for 170 hours in a thermo-hydrostat. 

Microscopic observation of the surface state of the ·. 

recording film revealed that no change in appearance of 

the recording film was observed in comparison with the 

.appearance of said film prior to the test and the adhesion 

of the recording film to the disc was found favorable. 

Experiment R~n No. 2 

In the same manner as in Experiment Run No. 1, the 

copolymer (a) obtained in Polymerization Experiment Run 

No. 1 was incorporated with the stabilizers, pelletized, 

and formed· into a disc which was· then provided·on the 

surface .with the information recording film. Thereafter, 

the disc ·thus obtained was eval~ated in the same way as in 

Experiment Run No. 1. As a result of microscopic 

observation of the recording film surface 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 

film at a Freon liquid. sagg.ing portion of the disc formed 
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at the time of cleaning the disc. 

Experiment Run No. 3 

.Experiment Run No. 2 was repeated except that the 

0 
disc obtained was allowed to stand at 60 C, and 85% RH for 

170 hours before evaluation. 

Experiment Run No. 4 

A blend was prepared by repeating Experiment Run 

No. l .except that the (A) I .<Bl weight rat-io employed was 

changed to 100/15. The evaluation of the information 

recording di~c obtained was.conducted in the same way as 

in Experiment Run No. 1~ As the result, the state of the 

film before and after the environmental test was found 

favorable. However, the disc was poor in transparency and 

the use as an information recording disc of the thus 

obtained disc was found difficult. 

Experiment Runs Nos.5-10 

Inf9rmation recording discs were.prepared by using 

copolymer (A) and (B) 'which are synthesized using monomers 

as shown in.Table 5 in the same manner as Polymeriz~tion 

Experiment Run No.s 1 and 2 and the evaluation of the 

resulting information recording disc was conducted in the 

same way as in Experim~nt Run No. 1. The result .is sh9wn 

in Table 5. 

Experiment Runs Nos. 11-13 

!~formation recording discs were prepared by using 
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the 80 mm4> discs (after cleaning with Freon ET) 

respectively prepared in ~xperiment ·Runs Nos. 1, 6.and 8, · 

which were individually provided as an infoi;mation 

recording film with a·Si02 single layer film (film 
~ 

thickness: 500 A) on their surfa.ce in place of the 
• 

Si 3N4/TbFeCo~Si3N4 three-layered film. After the same 

environmental 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 80 mmp discs respectively 

prepar~d in Experi~ent Runs Nos. 6 and 9, Al was deposited 

by the vacuum deposition method to form an information 
o) 

recording film (thickness: 100 A).· After subjecting the 

information recording discs to the same environmentai test 
. . 

as in Experiment Run No. 1, the surface of the recording 

film of each disc was observed with a microsc.ope. ·As the 

result, the adhesion between the deposited Al an~ disc was 

good. 
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i--· I Copoly11er (A) r -CopolyHr (B) ! 
!x.Run cycooleUn I Third I coapo91Uon (ao1e1C) CrtJ TMA cycoo1et1n Third CoaposiUon (ao1e!ll£)1 CJ'tl i THA j 

Mo, aonoaer lthylene Third (dl/g) (oC) aonoaer Ethylene Third (dl/g) t°C) 1 
. . . I 

.aonoaer aonoaer I 

I 1 00 I ·oo I I - - -·· 
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' - ,, - ., ., - 72 1.22 45 

a 00 .oo. -
Butene 10 o.t o.u 15! 89 o.u 39 
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• 

12 t - ., - ,, ., - •• ., ., 
13 ., Butene 80 0.9 o.43 153 '• - ., • '• 
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., . ., 

· 15 ., B\lten• 80 o.t 0.43 153 '• Butene '14 1.2 o •. u 40 

2 and 3 00 
119 ,._ 

I - - - - -
o.u 154 

I 4 .. 00 I • - - • -., 89 o.u 39 . 

I • • I 

" 
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Ex.Run Blending ratio 
No~ (A)/(8) (weight ratio). 
1 100/1 I 

IS 100/0.IS 
6 100/2 
7 100/1. 5 
8 100/1 

9 100/3 
10 100/1.IS 

11 100/1 
12· 100/2 

13 100/1 

14 100/2 .. 
15 100/3 

I 2 100/0 

I 
I 
I 3 

I 
. 100/0 

I 4 100/15 

'l'abl·e S JCont1nued) 

Transparency of State of film after environmental test 
80m:mc/, disc 

Good Good adhesion ,, ~ 

,, , ... 

"' 
,, 

1, ,, 
J, 1,. 

~ ~ ,, 
•1 

~ ,, 
. ~ ~ ,, 

1, 

• 1, 
• 

Good Peeling·of recording fil• occurs at Freon liquid 
sagging portion and/or portion where foreign matters 
ex.1st. 

Good Good adhesion 
Bad Good adhesion 

i 

I 

I 
I 

I 

I 
I 
I 
I 
I 
I 

, I .... 
. UI 

I 

.. 
'~ 

v 
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Experiment Runs Nos. 16-17 

An ethylene/tetracyclododecene copolymer (ethylene 

content:· 60 mol%) having a melt flow rate (MFR: ASTM D 

0 . 
1238) at a load of 2.15 kg and a temperature of 260 C was 

loaded with (A) tetrakis[methylene-3--(3,5-di-t-butyl-4-

hydroxypheny~)propionate]methane, (1;3) glycerin 

monostearate and (C) z~nc stearate in the proportions as 

indicated in Table 6, mixed with a Henschel mixer, and 
. 0 . 

then formed at a temperature of 230 c with a double-screw 

extruder having a screw of 40 mm in diameter into pellets. 

Starting from the pellets thus prepared, a disc of 

80 mm in diameter and 1.0 mm in thickness was molded at a 

0 
temperature of 280 C with an injection molding machine 

P40/25A manufactured and sold by Sumitomo Shipbuilding & 

Machinery Co., Ltd. and a metal mold (a stamper for 

forming information pits has been set· therein) for a 

center disc gate. The_ disc thus molded was evaluated on 

the basis of the items indicated in Table 6 (void; silver 

streak, flash, pit transferrab~lity). Evaluation of these 

items was visually conducted, while rating of from 1 to 5 

in the order of performance, beginning from the worst. 

The disc thus obtained was subjected to ultrasonic 

cleaning with Freon ET (a product 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 Si 3N4/TbFeCo/Si 3N4 three-layered film (without 

pretreatme:nt such as spatter.ing, film thickness of each 

layer 500 A). Under microscopic observation, ·the film as 

formed was in a good state. The disc.thus obtained was 
. 0 

allowed for 48 hours at a temperature o-f 60 c and a 

" moisture·of 85% in a thermo-hydrostat. After this 

environmental test, the film of the disc was observed w1th 

a microscope, whereupon no change in appearance of the 

tested film was observed in comparison with the appearance 

of said film prior to the test~ and the t~~ted film was in 

a good state of density. 

In Table 6, amounts.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 distearate was used in place of the (B). 

Experiment Run No. 19 

Experiment Run No. 16 wq.s repeated except· that the 

(B) ·was not used. After the environmental test, the 

recording film surface was observed with a microscope·, 

whereupon a portion in· the.vicinity of the disc surface 

where foreign matters are present, and peeling·of t~e 

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 Run No. 20 
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Experiment Run No. 16 was repeated except that (E) 

N,N'-di(p-hydroxyethyl)laurylamine was used in place of 

1:he (B). 

Experiment Run No. 21 

Experiment Run No. 16"was repeated except that (F) 

glycerin triste~rate, 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 . 



Loading• 
Bx.Run 

f_x:ind lfo, Pro~ 

115 I A./8/C o.e/t.e/o.os 

17 I A./B/C 0.112.010.os 

18 ·1 A./D/C 0.110.110.os 
. 

19 I A./C 0.110.os 

20 I A./'&/C O.l/0.1/0.0IS 

2"1 I A./P/C · 0.110.110.os 

22 I 8/C 10/0,0S 

Table I 

Pit 
Silver tranafer ... 

Void Streak 1'1Hh ability 

" " ".' " 
" " !S " 
" " " " 

3 3 2 3 

·Mo judgeaent was poasible due to 
occurrence of foaaing pbenoaenon 

.3 3 3 3 

1 1 1 1 

'hue State of fil• after 
lb value> environaental test 

1.2 Good adheaion 

1.1 Oood adheaion 

1.0 Good adheaion 

.Ooovrrence of portion in tbe 
diao where foreign aattera are 

3.2 preaent.or of peeling of 
recording 'Ula at Preon Uqu1d 
aagging ,Portion 

10.a. 

Occurrence of portion in disc 
3.0 where foreign aattera are 

present or of peeling of 
reoordi~g fila at rreon liquid. 
•9lOOing portion 

s.o Good adheaion 

'I 
Illa 

"' I 

t: 

\ .. 

~ 
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CLAIMS 

1. A composition comprising 
(A) a random copolymer containing units dervied 

from ethylene and units derived from a cycloolefin of 
formula [I] or [II], 

[I] 

[II] 

·wherein n and m are each o· er a positive in~eger, ~ is an 
integer of at least 3, and R1 .to a 10 each represent 
hydrogen, halogen or a hydrocarbon group, said random 

10 copolymE!r having an intrinsic viscosity [l'l] of 0.05-10 dl/g 
as measured at 135°C in decalin and a softening temperature 
(TMA) not lower than '10°C, a·nd 

(B) a random copolymer containing units d~riveG. 
.from ethylene and units derived from a cycloolefin of said 

15 formula [I J or [II J and having an intrinsic vi.scosi ty [ n l of 
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o.01~s 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/~0. 
2. ·A composition according to claim l which also 

5 comprise~ a phenolic antioxidant and a fatty ester of a 

polyhydric alcohol as stabillzers. 
3. A composition comprising (i) a random copolymer 

containing units derived. from ethylene and unftsderived 

from a cycloolefin of formula [~] OF (II] as·defined in 

10 claim 1 and having an intrinsic viscosity (ti] of 0.01-10 

~l/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 alcoho.l has been obtained·by the 

15 partial esterification of a polyhydric alcohol· having 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. 

I . 


