DESCRI PTI ON SHAPED ARTI CLE FOR CLEAN ROOVS AND METHOD FOR PRODUCI NG THE
SAME TECHNI CAL FI ELD [0001] The present invention relates to a shaped
article for clean roonms, in particular, to a shaped article for clean
roons conprising aresin conposition prepared bynelt -kneading acyclic

ol efin polyner, a flexible copolynmer and a radical initiator. The

I nvention also relates to a nethod for producing such a shaped article for
cl ean roonms. BACKGROUND ART [0002] Silicon wafers in a sem conductor
production process, g¢lass subst DEISERIPTIGN i qui d-crystal panel production
process, and netal discs in a hard disc production process are handled in

cl ean r o@HAPED ART BUER FORICLEEN ROOMS! AND NETHOD. FOR PROBYE INGI THRISAMEN
processes, used are various resin shaped articles such as .containers,

trays ancdsomecans Firerpefficiently handling these substrates. For exanple,
used are containers for casing plural substrates at the same tine therein
‘and for troapygorting themfroma specific process to a next process in a
clean room containers for various treatnent therein; and tools such as

tweezers for C@h&&i:‘&eﬂ@fﬁvé‘ﬁéf&ﬁ rel 0003} oTHeBApEASI A APE: Bl bhg! €5 Used
in a clean roomare

rooms, in particular, to a shaped article for clean rooms

comprisingaresincompositionpreparedbymelt-kneadingacyclic

olefin polymer, a flexible copolymer and a radical initiator.

The invention alsorelates to amethod for producing such a shaped

article for clean rooms. |

BACKGROUND ART

[0002]

Silicon wafers in a semiconductor production process,
glass substrates in a liquid—cryStaJ. panel production process,
and metal discs in a hard éisc production process are handled
in clean rooms for preventing their contamination. In these
production processes,lused are various resin shaped articles
such as containers‘, trays and tweezers for efficiently handling
these substrates. For example, used are containers for casing
plural substratels at the same time therein and for transporting
them from a specific process to a next process in a clean room;
containers for various treatment therein; and tools such as
tweezers for carrying sheet wafers.

[0003]

These resin shaped articles used in a clean room are




el ectronic devices and for preventing partic

required to have high contam nation resistance in order that they should
not be a contam nation source by thenselves. For exanple, it is inportant
that the conponent to evaporate away in air fromthe shaped article is
smal | and the conponent to be eluted in water or chemcals is small. In
addition, it is also inportant that the shaped article does not produce
dust when in contact with any other nenber. A wafer carrier is described
as one exanple. Its contact with a hard nmenber is inevitable, for exanple,

when a siddgtdretfter havepHighnéOntéminatickereidtaicé timrondran thlae carrier
Is transported by a robot. Therefore, a resin shaped article of good

abrasi on yiRs §hehdd n6ePed|£ contiaflilnRittiond seareeaby OfhéhsdBfds Cl goreven in
such a case is greatly desired. It is often that an antistatic property

i's inpariGnfed H9Si8 HRGPLELRF tﬂerteth@chﬁlFMﬁEhi:“go elwfdddte Biv@gkage of
e adhesion. In the recent art

of devi cqyTairaleibin? 8hb0Bnabla #E25c10114 NndR tdrd Gthd QdpRRRY @l ed i's

bei ng sna r, and therefore emand for prevention of "particle

general ' it b3 ul8"gn e ler S Urfomil (iU UG . O £ | duOL HFF G hage good

cheni cal Tresistance, resi stance and weat her resistance, and their

Fhapee 2t ThoplAUe 0004 BT A0R FEPHREAY RS iolel o™

exanpl e, pabhenl, RSN Sviefo8sy ' B8Ref hERbArCO"ROGAELL cabrier is
described as one example. Its contact with a hard member is
ihevitable, for example, when a silicon wafer is put into it
or taken out of it or when the carrier is transported by a robot.
Therefore, a resin shaped article of good abrasion resistance
capable of inhibiting generation of particles even in such a
‘case is greatly desired. It isoftenthatanantistaticproperty
is imparted to a resin shaped article for preventing electric
breakage of electronic devices and for preventing particle
adhesion. 1In the recgnt art of deviceminiaturization, the size
of the particles tobe controlled is being smaller , and therefore
the demand for prevention of particle generation is being much
severe.
[0004]

Cyvclicolefinpolymershave goodchemical resistance, heat
resistance and weather resistance, and their shaped articles
have good dimensional accuracy and good rigidity, and therefore
they have many applications for various shaped articles. For

example, Patent Reference 1 describes a resin composition



prepared by conpounding specific carbon fibers with a cyclic polyolefin.

It says that the resin conposition is antistatic and bleeds few inpurities
and therefore can be used as a material for electronic parts carriers such
as IC carriers and wafer carriers. However, the inpact resistance and the
abrasion resistance of the resin conposition are insufficient. On the

ot her hand, Patent Reference 2 describes a resin conposition prepared by
conpoundi ng rubber and conductive carbon fibers with a cyclic olef in

pol ynmer, px@pared byt cohgocadnagi §becitad E&rvicedfivarsa widih W ’gcllael or a
wrapping material for electronic instrunents, IC, etc. The inpact

resi st angwlgfolidFanshapedsaps tindte toe +881iheSdmpSOMPOS tis0Anits sitakhieved as
t he conposition contains rubber, but the abrasion resistance thereof is

still | pod bléé@dtrewNfpuef €I&NaRaAHE-dfitte cah Hefusad B makergadr e
added thereto in place of carbon black, the shaped article does not black

any ot herofe otibdlid partCeA2qkrY Liich! asHAWearieks a8YS wASER N9
relating to the volatil & conponent and the eluted conponent of the resin

CONpPOSi t iy jRR05] H%%%}ré'?%fh%r Sifack IESELLPET& £h8SEhe K8 asion

| npact-resistant cyclic olef 1n resin conposition conprising a reaction

pr oduct Qfesig%)éﬁlﬁjecf)flﬂfl if,f‘laéif?rﬁ@8%%%&%'i%£ér%°{%&§ff@ie . €y kgae

conponent and a cyclic olef 1 n conponent aving a softening
AT R R e R R RN RS
prepared by compounding rubber and conductive carbon fibers with
a cyclic olefin polymer, saying that the composition can be used
as a carrylng tool or a wrapping material for electronic
“instruments, IC, etc. The impact resistance of the shaped
article of the resin composition is improved as the composition
-conta_ins rubber, but the abrasion resistance thereof is still
insufficient. The reference says that, since carbon fibers are
added thereto in place of carbon black, the shaped article does
not black any other member that is in contact with it. However,
it says nothingrelating to the volatile component and the eluted
component of the resin composition.
{0005]

Patent Reference 3 describes a crosslinked
impact-resistant cyclic clefin resin composition comprising a
reaction product of a ¢yclic olefin random copolymer comprising
an ethylene component and a cyclic olefin component and having
a softening temperature not lower than 70°C, a flexible copolymer

having a glass t:_:_ansition temperature of not higher than 0°C,




and an organi c peroxide. Patent Reference 3 says that the resin
conposition has good inpact strength, especially good |owtenperature

i npact resistance, but says nothing relating to abrasion resistance and
contam nation resistance thereof. [0006] Patent Reference 1:JP-A 7-126434
(Cains, [0016]) Patent Reference 2:JP-A 7-109396 (Cd ains, (0001] to

[ 0003]) Patent Reference 3. JP-A 2-167318 (Cains, Effect of the

| nvention) DI SCLOSURE OF THE | NVENTI ON Probl ens that the Invention is to
Sol ve: [@d®ay) oHganfcaserdxidy enPatenttRebepdnd@mdesdps thiae the pesénof
solving the above problens, and its object is to provide a shaped article

for cl earkompoFa tivh Chalkas ggoad ahpaickal skeehgtanceespbeakhlngsi gbaace and
di mrensi onal accuracy, which is inhibited fromreleasing a volatile

conponentiow-déittheratutdi ¢hphas 8098staREas Wik IS nNIA iy FeMaiggi S
i nhibited fromproducing particles, and to provide a nethod for producing

it. Meangof abraghivhngescEhol! S48 cod PR lathitn 2RUETIBIMN QREFeBEQDI €N
are solved by providing a shaped article for clean roons conprising a

resin comfpeyislji on prepared by nelt-kneading: 4

Patent Reference 1:JP-A 7-126434 (Claims, [0016])

Patent Reference 2:JP-A 7-109396 ({(Claims, [0001] to
'[00031])

Patent Reference 3: JP-A 2-167318 (Claims, Effect of the
Invention)

DISCLOSURE OF THE INVENTION
Problems that the Invention is to Solve:
[0007]

The present invention has been made for the purpose of
solving the above problems, and its object is to provide a shaped
article for clean rooms, which has good chemical resistance,
heat resistance and dimensional accuracy, which is inhibited
from releasing a volatile component around it, which has good
abrasion resistance and which is inhibited from producing
particles, and to provide a method for producing it.

Means for Solving the Problems:
[ooo8}

The above-mentioned problems are solved by providing a

shaped article for clean rooms comprising a resin composition

prepared by melt-kneading:




100 parts by weight of a cyclic olef in polyner (A) having a gl ass
transition tenperature of from60 to 200C, from1l to 150 parts by wei ght of
a flexible copolymer (B) prepared by polynerizing at |east two nonomners
selected froma group consisting of olefins, dienes and aronmatic

vi nyl - hydrocarbons, and having a glass transition tenperature of OC or

|l ower, fromO0.001 to 1 part by weight of a radical initiator (C, and
fromO to 1 part by weight of a polyfunctional conmpound (D) having at

| east twdOlaplares byokeheht vdba eyiclictobein godyper (A} havimglaeglhes [ 0009]
Preferably, the cyclic olefin polynmer (A) is a polyner prepared by

pol ymer i ziraghsd tdyel templeeh tutreObst Eeomobbowongobecula [I1] or [I1].
Especially preferably, the cyclic olef in polymer (A) is a random

copol ynef e Etbylspanbd b G LI E ofl £E18x0b1 e o 1§mled BDplrepanka [1] or
[1l]. Also preferably, MFR (as neasured at 230C and under a |oad of 2.16

kg accor ¢iyng 0ﬂ$mé§1¥hn@1%%8hegkttQ%OCm@hbﬁeﬂbegbﬂeEQbﬁ”E&ohAh ggotipom 0. 1
to 500 g/10 mn. [0010] [Chemical 1] 5 RL Ra Ro R7 R" RI5 3 4 9 13 R16
00 ~ consisting of olefins, dienes and aromatic vinyl-hydrocarbons,

and having a glass transition temperature of 0°C or lower,

from 0.001 to 1 part by weight of a radical initiator (C), and

from ¢ to 1 part by weight of a polyfunctional compound (D) having

at least two radical-polymerizable functional groups in the

molecule.

[000%]

Prefefably, the cyclic olefin polymer (A) is a polymer

prepared by polymerizingacyclicolefin of the following formula

[(I] or [II]. Especially preferably, the cyclic olefin polymer

(A) is a random copolymer of ethylene and a cyclic olefin of

the following formula [I] or [II]. Also preferably, MFR (as

measured at 230°C and under a load of 2.16 kg according to ASTM

D12.38) of‘ the cyclic olefin polymer (A) is from 0.1 to 500 g/10

min. |

[o010]

[Chemical 1]




10 14 R17 R18 1R RS R RBRI2nm. [ | 7 [0011] (In formula (1], n

I ndicates O or 1; mindicates O or a positi've integer; q indicates 0 or 1,
Rl to R18 and Ra and Rb each independently represent a hydrogen atom a
hal ogen atom or a hydrocarbon group; R15 to R18 may bond to each other to
forma nonocyclic or polycyclic structure, and the nonocyclic or

pol ycyclic structure may have a double bond; and R15 and R16, or R17 and
R18 may form an al kylidene group.) [0012] [Chemical 2] 6 R18 R19 R16 O

R17 R3 Ti ;(R R 4RQ’ R2 R6 RquIRQ R13 ORl4 R4 R8 P
R15
9 13N R16

10 14| | /RI7 |

R18

\R2 R5 Rﬁ /n R3 \ RIZ/H1

[0011]
(In formula [I], n indicates 0 or 1; m indicates 0 or a positive
integer: gindicatesOorl; R'toR'® and R*and R® each independently
represent a hydrogen atom, a halogen atomor a hydrecarbon group;
R*® to R may bond to each other to form a monocyclic or polycyclic
structure, and the monocyclic or polycyclic structure may have
a double bond; and R*® and R!®, or _Rl"r and R'® may form an alkylidene
group. )
[0012]

[Chemical 2]




m R11 R12 . [Il) [0013] (In fornmula [II], p and g each indicate O or an
integer of 1 or nore; mand n each indicate O, 1 or 2; Rl to R19 each

i ndependently represent-a hydrogen atom a hal ogen atom an aliphatic

hydr ocar bon group, an alicyclic hydrocarbon group, an aromatic hydrocarbon
group, or an -al koxy group; the carbon atomto which R9 (or R10) bonds, and
the carbon atomto which R13 or R11 bonds may bond to each other directly
or via an al kyl ene group having from1l to 3 carbon atons; and when n = m =
0, R15 and R12, or RI15 and R19 may bond to epth otgidér to forma nonocyclic
or polycyclic aromatic ring.) [0014] 7 Preferjably, |the flexible copolyner
(B) is at |least one copolyner selected fromg group consisting of: an

anor phous or lowcrystalline flexible c —BIh—jp+epared by

pol ynmeri zing at |east two nononers sel&cted §raowma, ghoup nsi sting of

et hyl ene and an a-olef in having from 314 0 gérp; a flexible
copol yner (b2) prepared pol yneri zi et Byl & an/a-otef in having from
3 to 20 carbop at ghs, cyclic ol efin, =X bye copol yner (b3)
prepared by pplyngri zi
/ .
L ri0 /S AN

R R13 O R14
134 \\ R? /)p \\ é{

[0013]

(In formula [II], p and ¢g each indicate 0 or an integer of 1
ormore; mandneach indicate 0, 1 or 2; R' toR!’ each independently
represent a hydrogen atom, a2 halogen atom, an aliphatic
hydrocarbon group, an alicyclic hydrocarbon group, an aromatic
hydrocarbon group, or an alkoxy group; the carbon atom to which
R’ (or R'®) bonds, and the carbon atom to which R} or R'! bonds
may bond to each other directly or via an alkylene group having
from 1 to 3 carbon atoms; and when n =m = 0, R"® and R'?, or
R and R!'” may bond to each other to formamonocyclic or polycydlic :
aromatic ring.)

[0014]




non- conj ugat ed di ene, and at |east two nononers sel ected from ethylene and
an a-olefin having from3 to 20 carbon atons, and a fl exible copol yner (b4)
of a random or bl ock copolyner or its hydrogenation product of an aromatic
vi nyl - hydrocarbon and a conjugated di ene. Above all, nore preferred is an
anor phous or lowcrystalline flexible copolyner (bl) prepared by

polyneri zing at | east two nononers selected froma group consisting of

et hyl ene and an a-olefin having from3 to 20 carbon atons. [0015]

Preferably, th@rb@%&abqgrrpeﬁet EDax¥Bed ESpdhpnéAVER] i) atf Weldier ogant ai ns
carbon fibers (E) and their content is from 1 to 100 parts by weight

relative @ﬁ%eﬂaﬁs@e@te\d‘?‘.ﬁ&@h %f gE:B%P tehakhsefinghgsecyclic ol ef in polyner
(A) and the flexible copol yner so preferably, MR (as neasured at

-230C and apdesrphous &PQGWOE&S%lena%%FﬂUR é&bﬁ%{\épa-g%?br@%a&@@ resin

conposition is from0.01 to mn. Al so preferably, e overa

amount  @f 9ag %E&%g‘ﬁga%di E%attw%t m%ﬁ@ﬁe&%[ g%ggaut 2% oS a aIE; Hﬁas .

g/g in terns o exa so preferab shaped artic

surface r Stl |t m 102 10 101 are. 01 r rred
nbod mePRS B LA AP & - ki BB fna sPm R RO ERFPRR"s a
contalner r a plate-like body sel ected froma sem conductor substrate, a

o
di spl ay sugétfate and a recordi ng nedium substrate. Preferably, the

plate-like a flexible copolymer (b2) prepared by polymerizing

ethylene, an a-olefin having from 3 to 20 carbon atoms, and a
cyclic olefin,

a flexible copolymer (b3) prepared by polymerizing a
non-conjugated diene, and at least two monomers selected from
- ethylene and an a-olefin having from 3 to 20 carbon atoms, and

a flexible copolymer (b4) of a random or block copolymer
or its hydrogenation product of an aromatic vinyl-hydrocarbon
andaconjugateddiene. Aboveall, morepreferredis anamorphous
or low-crystalline flexible copolymer (bl)  prepared by

_ polymerizing at least two monomers selected from a group
consisting of ethylene and an a-olefin having from 3 to 20 carbon
atoms,

[0015]

Preferably, the resin composition used in the invention
further contains carbon fibers (E) and their content is from
1l to 100 parts by weight relative to 100 parts by weight of the
totalofthecyclicolefinpolymer(A)ahdtheflexiblecopolymer

(B). Also preferably, MFR {as measured at 230°C and under a




body is in direct contact wwth the container. Al so preferably, the
container is to contain a container that is in direct contact wth the
pl ate-1i ke body. A tool for handling a material, an internedi ate product
or a finished product is also a preferred enbodi nent of the invention.
[0017] The above-nenti oned problens may al so be solved by providing a
nmet hod for producing a shaped article for clean roons, which conprises
nmel t - kneadi ng: 100 parts by weight of a cyclic olef in polynmer (A) having
a gl ass toadsof 2ol 6tlanpecairdiagdio ASPMDAR 389 @PDAGe feoim totmpotifiiparts by
wei ght of a flexible copolynmer (B) prepared by polynerizing at |east two

mononer s izefawi edof tom o gy 0minCONALSH pirgfeirablef,itiife o v LAES anbdnar omat i c
vi nyl - hydrocarbons, and having a glass transition tenperature of OC or

lover, apg ﬁasf FeM 0508 1uhi@et ML VY 19080 PT3@ Al ikl abge (O,
and nelt-shaping the resulting resin conposition. [0018] Preferably, a

pol yf 'UnCtzioogl@'/gCQHP{?Hat?nﬂs(Qk Ra¥hdGoe | CaSko DIRLAANAY . RALYERALEAD! ©

functional grodps in e nolecule Is a ong with“the ra

initiat ). I . | i l.efine pal th
lexi bl o ESEbneha® PSRl Yoot EEYEUS 402 R0R L% RO VO™ Qi Qinadld el
i nitiaton 06@ ] is added thereto andnelt-kneaded to obtain the resin

conposition. "More preferably, a part of the cyclic olefin polymer (A and
A preferred embodiment of the shaped articles for clean

rooms of the invention is a container for a plate-like body
selected from a semiconductor substrate, a display substrate
and a recording medium substrate. Preferably, the plate-like
body is in direct contact with the container. Also preferably,
the container is to contain a container that is in direct contact
-with the plate-1like body. A tool for handling a material, an
intermediate product or a .finished product is also a preferred
embodiment of the invention.

[0017]

The above-mentioned problems may also be solved by
providing amethod for producing a shapedarticle forcleanrooms,
which comprises melt-kneading:

100 parts by weight of a cyclic olefin polymer (A) having
a glass transition temperature of from 60 to 200°C, )
from1l to 150 parts by weight of a flexible copolymer (B} prepared
by polymerizing at least two monomers selected from a grbup
consisting of olefins, dienes and aromatic vinyl-hydrocarbons,

and having a glass transition temperature of 0°C or lower, and




the flexible copolyner (B) are previously nelt-kneaded, then the radical
initiator (C) is added thereto and nelt-kneaded, and thereafter the

remai ning cyclic olef in polyner (A) is added and nelt-kneaded to obtain
the resin conposition. Also preferably, from1l to 100 parts by weight,
relative to 100 parts by weight of the total of the cyclic olef in polyner
(A) and the flexible copolyner (B), of carbon fibers (E) are added and
nmel t-kneaded to obtain the resin conposition. [0019] Preferably in the
above- neftrioanedoplotdct iparteyhesight&f hefaaiablr tni tiatds -(0)gadhag to
obtain the resin conposition is from150 to 350C. Also preferably, an

ext ruder meati-Rhapindeithe Tebuadihg' reBlin- koapdisigiba.obtain the resin
conposition. Also preferably, the time for which the nelt after addition
of the nadiaggl initiator (C) thereto stays in the extruder is from 10 30
to 1800 seconds. Also preferably, the resin conposition is

i nj ecti on-nol d@%@texﬁbr:@siA[ng%g]@hﬁeﬁeﬁam%ﬁﬁbcﬁ{ﬁ (l@?’(l)ﬂa%nrgoat 24Qgwl / sec.

Ef fect of the Invention: The shaped article r cléan roons of the

i nventi o yas,qfeLs- %Q?@&ﬂzéﬁf«; %’Eﬁ:&op%ﬁ?%r&ﬁﬁg St ARRE Hirergi onal

accuracy, not so nuc easing a npohent around 1t, and it has

good abrg%_d%ﬁ éighgtﬁ:{‘&?’tﬂEOEaE&%QHCEHQtEQtHP”VC)ParAtlis‘EJ PResfEGBhg NAlY. It

is favor use n appl i"cafi ons
the cyclic olefin polymer (A) and the flexible copolymer (B)

are previously melt-kneaded, and then the radical initiator (C)
is added thereto andmelt-kneaded to obtain the resin composition.
More preferably, a part of the cyclic olefin polymer (A) and
the flexible copolymer (B) are previously melt-kneaded, then
. Ithe radical initiator (C) is added thereto and melt-kneaded,
-.and thereafter the remaining cyclic olefin polymer (A) is added
and melt-kneaded to cobtain the resin composition. Also
preferably, from 1 to 100 parts by weight, relative to 100 parts
by weight of the total of the cyclic olefin polymer (A) and the
flexible copolymer (B), of carbon fibei‘s (E) are added and
melt-kneaded to obtain the resin composition.
[0019]

Preferably in the above-mentioned production method, the
temperature in melt-kneading to obtain the resin composition
is from 150 to 350°C. Also preferably, an extruder having a
vent is used for melt-kneading to obtain the resin composition.
Also preferably, the time for which the melt after addition of

the radical initiator (C) thereto stays in the extruder is from

10




that require high-level contam nation resistance, for exanple, for

sem conduct or wafer carriers. Brief Description of the Drawi ngs: [0021]
[Fig. 1] It is a front view of a wafer carrier produced in Exanples of the
invention. [Fig. 2] It is a back view of the wafer carrier produced in
Exanples of the invention. [Fig. 3] It is a plan view of the wafer carrier
produced in Exanples of the invention. [Fig. 4] It is a view showi ng the
part of the wafer carrier for size neasurenent. Best Mde for Carrying out
t he I nverkd tp: 18)0&2Yonlse r Aiso moepaxsatiiyon ther resen iconpgesdtentiison 1 s
prepared 11 by nelt-kneading 100 parts by weight of a cyclic olef in

pol ynmer imAedtdonignodldgdasat hr Ragintaniheopeich Wpead S Ehdad 10@ 200C,
from1l to 150 parts by weight of a flexible copolyner (B) prepared by

pol yneri 249y mal/ derAst two nononers selected froma group consisting of

ol efins, dienes and aromatic vinyl-hydrocarbons, and having a gl ass

transiti @F P rattwee 19k e@ei0h:l ower, from 0.001 to 1 part by weight of a
radical initiator (C), and from 0 to 1 part by weight of a pol yfunctional

conpound [pkojaving at least two radical-polynerizable functional groups
inthe nolecule. In this, incorporating the polyfunctional conpound

The shaped article for clean_rooms of the invention has
good chemical resistance, heat resistance and dimensional
accuracy, not so much releasing a volatile component around it,
and it has goecd abrasion resistance, not producing so many
barticles. Accordingly, it is favorably used in applications
that require high-level contamination resistance, for example,
for semiconductor wafer carriers.

Brief Déscription of the Drawings:
[0021]

[Fig. 1] It is a front view of a wafer carrier produced
in Examples of the invention.

[Fig. 2] It is a back view of the wafer carrier produced
in Examples of the invention.

[Fig. 3] It is a plan view of the wafer carrier produced
in Examples of the invention.

[Fig. 4] It is aviewshowing the part of the wafer carrier
for size measurement.

Best Mode for Carrying out the Invention:
{0022]

The resin composition for use in the invention is prepared

11




(D) is optional, and this may be conprised of only the three conponents of
the cyclic olefin polynmer (A, the flexible copolynmer (B) and the radical
initiator (C). [0023] The cyclic olefin polyner (A) has good heat

resi stance, thermal aging resistance, chem cal resistance, weather

resi stance, solvent resistance, dielectric characteristics and rigidity;
and owi ng to such characteristics thereof, it is used in many
applications. A nethod is known of adding the flexible copolynmer (B) to

the cycl iby mbetixneadyngriooibates by wedyhitdor EheybIRaS1&Es pbagrert her eof .
However, the fact has not been sufficiently recognized as yet that the

abrasi on (agshat,#Ag§ca ‘Hlaéé@rﬁ)&%&‘t@.oﬁ' @&hﬁeﬂ%ﬂﬁ?roﬁ RroS 68Negtigyeact ory and
it could not be Significantly i nproved even by addition of the flexible

copol ynereroR) 1 tBers) far {89y W Esh Ob £l 1218888868 ¥ oboﬁ&ﬂ%(lk?%reiaareﬁ shaped

articles for clean roons i S being higher these days, and the resins for

them ar e ueqidbAd-10 1hgVaehdkeusle ABRBRLOR sEfabbaNEEontRGKSLy O NG

toits poor abrasion résistance, t he cyclic o In po yner OI’ its

m xt ure[g%.,?% tstE‘?Ln l@f('o?.le%i COPQY &) é ahl) a b1 d %1&1 gpk%%%&%ohg Some

cases. as a rea been nown t at a reSI osition prepared
P T AR ARk el il g e L B ™
crossli nlﬁegoit ,Egcf % %tt g?rrv?égégt”afl a'34h 1chRr:Ln191ator (C), and from
0 to 1 part by weight of a polyfunctional compound (D) having
at least two radical-polymerizable functional groups in the
molecule., In this, incorporating the polyfunctional compouﬁd
(D) is optional, and this may be comprised of only the three
components of the cyclic olefin polymer (A), the flexible
copolymer (B} and the radical initiator (C}.
[0023] |
The cyclic olefin polymer (A) has good heat resistance,
thermal aging resistance, chemical resistance, weather
.res-istance, solvent resistance, dielectric characteristics and
rigidity; and owing to such characteristics thereof, it is used
in many applications. A method is known of adding the flexible
copolymer (B) to the cyclic olefin polymer (A) for improving
the impact resistance thereof. However, the fact has not been
sufficiently recognized as yet that the abrasion resistance of
the cyclic olefin polymer (A) is unsatisfactory and it could
not be significantly improved even by addition of the flexible

copolymer (B) thereto. The level of the necessary properties

12




| owt enperature inpact resistance. The resin conposition is obtained by
adding the flexible copolyner (B) and a radical initiator (C to the
cyclic olef in polymer (A) and nelt-kneading them for chem cal reaction.
Accordingly, it was expected that the conposition would contain a |arge
anount of a deconposition product formed through radical reaction, but
this time when the anmount of gas released fromthe resin conposition is
. determned, then surprisingly it has been found that the rel eased gas

anount  iof SRapBe dEVRI14£FIr elehArrSimPad BeLihngl ®EgheF tHedRNARPENE. In
addition, when this tinme the resin conposition is tested for its abrasion

resi st angad tHe Feisinlafo PRERIPard 2RGuliFal tdBaverigsl 1d N BBTag964
abrasi on resistance. Accordingly, it has been found that the resin

COMpoS| { 18R sist aBitel 2Dkl 06 GREy S it FRIOKTaRAR 2888 sthALeI 51| ke

the generation of particles. As nentioned above, it has becone clear for

e’ generat _ ed "at becore ¢l car |

Shaped arPrCTEeH ot 4 RIGRRE RITEE T R e B W ERE AL TIPIRES £ TTT,
in t ' ' I LLi t ff 60 t

200c. For PPELYTar, B) BBnR, £ehekefikhbid, LETRORE MBel | LT for ol ean

roons, t %Oglﬁss transition tenperature of the polyner nust be 60C or
hi gher, preferably 80C or higher, nore preferably 100C or higher. If,

however NS ool 0 L SIREL AU Sl O b Uit D55 P PS) SEDaFRY
by melt-kneading the cyclic olefin polymer (A) and the f£lexible
copolymer (B) inthepresenceofaradical initiator {(C) to thereby
introduce a crosslinked structure thereinto may have improved
low-temperature impact resistance. The resin composition is

- obtained by adding the flexible copolymer (B) and a radical
initiator (C) to the cyclic olefin polymer (A) and melt-kneading
them for chemical reaction. Accordingly, it was expected thaf
the composition would contain a 1a:r:ge amount of a decomposition
product forined through radical reaction, but this time when the
amount of gas released from the resin composition is determined,
then surprisingly it has been found that the released gas amount
is on the level required for shaped articles for clean rooms.
In addition, when this time the resin composition is tested for
its abrasion resistance, then it has become clear that the
composition has good abrasion resistance .. Accordingly, it has
been found that the resin composition is suitable for shaped
articles for clean rooms that dislike the generationof particles.

As mentioned above, it has become clear for the first time that
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transition tenperature of the polynmer nmust be 200C or |ower. The gl ass
transition tenperature as referred to herein is a gl ass
transition-starting tenperature neasured with a differential scanning
colorinmeter at a heating speed of., 10C/ mn. [0026] Preferably, MR (nelt
flowrate, as nmeasured at 230C and wunder a |load of 2.16 kg according to
ASTM D1238) of the cyclic olefin polyner (A is fromO0.1 to 500 g/10 m n.
If MFRis lower than 0.1 g/10 mn, then the nmelt viscosity of the polyner

is too hhghrexich ébeposltisRhdabirbipeytakstdifi taas1d foNghapsdartaenpasi tion
may worsen. More preferably, MFRis at least 0.5 g/10 mn, even nore

pr ef er ablppratcllee@Strobn@/.10 mMin. On the other hand, if MFRis larger than
500 ¢g/10 min, then the nechanical strength of the resulting resin

conposi tij@p2mgy |ower. Mre preferably, MFR is at nost 200 g/ 10 min, even
nore preferably 14 at nost 100 g/10 min. [0027] The cyclic ol efin polyner

(A) may be anyTaaecgeg@érsﬂefmrﬁwﬁngflmﬁrf %éw i LA ghiBRRlba Cyclic

skel eton-having oléf in nononer to give an a atic cyclic

skl et OnavLg1 408 ¥URhe1 00, §an 4P CLBCNSE %B%ﬁ\) Sbogh! Yodlal | ngdy

Preferab eV Er e CycC s a pol ymner prepared

Emfugh g%%@%&r'ﬁ%ttﬁé‘ h%fataréé’fét&nc?é %foz’ Phgf od QHQMQ%J ghayha [11 or
rooms, the glass transition temperature of the polymer must be
60°C or higher, preferably 80°C or higher, more preferably 100°C
or higher, If_, however, the molding temperature is tco high,
-then the polymer may decompose, and therefore, the Vglass
transition temperature of the polymer must be 200°C or lower.
The glass transition temperature as referred to herein is a glass

. transition-starting temperature measured with a differential
scanning colorimeter at a heating speed of 10°C/min.
[0026]

Preferably, MFR {melt flow rate, as measured at 230°C and
under a load of 2.16 kg according to ASTM D1238) of the cyclic
.olefin polymer (A) is from 0.1 to 500 g/10 min. If MFR is lower
than 0.1 g/10 min, then the melt viscosity of the polymer is
too high and the melt moldability of the resulting resin
composition may worsen. More preferably, MFR is at least 0.5
g/10 min, even more preferably at least 1 g/10min. On the other
‘hand, if MFR is larger than 500 g/ld min, then the mechanical

strength of the resulting resin composition may lower. More

preferably, MFR is at most 200 g/10 min, even more preferably
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[Chemical 3] RL Ra Ro R7 R11 Rl15 3 g 9 13 Rl6 4 10 14 R17 R18 R2 R5 R6
RB RLZ nm. [ I'] [0029] (In formula [I], n indicates Oor 1; mindicates
O or a positive integer; g indicates O or 1; Rl to R18 and Ra and Rb each
i ndependently represent a hydrogen atom a hal ogen atom or a hydrocarbon
group; R15 to R18 may bond to each other to forma nonocyclic or
polycyclic structure, and the nonocyclic or polycyclic structure may have
15 a doubl e bond; and R15 and R16, or R17 and R18 may form an al kyl i dene

group.) [@03st [10ey/aa mh.R18 R19 R16 ORL7 rr Rf n RLRSE CH2qgO
R1I5 R2 R6 R o
[0027]

The cyclic olefin polymer (A) may be any one prepared
through polymerization of an aliphatic cyclic skeleton-having
olefin monomer to give an aliphatic cyclic skeleton-having
polymer, and its type is not specifically defined. Preferably,
however, the cyclic olefin polymer (A) is a polymer prepared
through polymerization of a cyclic olefin of the following
formula [I] or [II]:

[0028]

[Chemical 3]

/ Rll\

R15
13 R16
14 Rl7
R18

\ Rlz/m

[002¢8]

(In formula [I], n indicates 0 ;or 1; m indicates 0 or a positive

integer; gindicatesOor1; R'toR® andR®andRPeach independently
- represent a hydrogen atom, a halogen atom or a hydrocarbon group:

R'® to R'® may bond to each other to form a monocyclic or polycyclic

structure, and the monocyclic or polycyclic structure may have




RO RlI3 OR14 R4 R8B Pm R11 R12 [0031] (In formula [II], p and g each
indicate O or an integer of 1 or nore; mand n each indicate 0, 1 or 2; Rl
to R19 each independently represent a hydrogen atom a hal ogen atom an

al i phatic hydrocarbon group, an alicyclic hydrocarbon group, an aromatic
hydr ocar bon group, or an al koxy group; the carbon atomto which RO (or
R10) bonds, and the carbon atomto which R13 or R 1 bonds mnmay bond to each
other directly or via an al kyl ene group having 16 from1 to 3 carbon atons;
and when andeuble bdndRlen@ RS Bhd RO[ orRiS adirRRiRay @y iome alkydddsnet her to
forma nonocyclic or polycyclic aromatic ring.) [0032] Preferred exanples
of the penouy. )prepared by polynerizing the cyclic olefin of forrmula [I]
or [Il] are (al), (a2), (a3) and (a4) nentioned below. (al) : Random

copol yrmerf o@f30gt hyl ene and a cyclic olef in of formula [I] or [II]

(et hyl ene-cyclic olefin random copolyner). (a2): R ng- opening polynmer or
ring- openichenaeRq yier of a cyclic olefin of fornula [I] or [II1]. (a3):
Hydr ogenati on product of (a2). :

RI8 RI9
/ J_l N\
R O RY
RS 4 R7\ N n/
¢CHjyg <O RIS
| g0/ N
R* \ RS e \ {
Rl RIZ
e v oo [T
[0031]

(In formula [II], p and g each indicate 0 or an integer of 1
ormore; mandneach indicate 0, 1 or 2; R' toR'? each independently
represent a hydrogen atom, a halogen atbm, an aliphatic
hydrocarbon group, an alicyclic hydrocarbon group, an aromatic
hydrocarbon group, or an alkoxy group; the carbon atom to which
R’ (or R!°) bonds, and the carbon atom to which R or R bonds

may bond to each other directly or via an alkylene group having
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(a4): Gaft-nodification product of (al), (a2) or (a3). [0033] The cyclic
olef inof formula [ | ] or [ I I ] to formthe cyclic olefin polyner (A
for use in the invention is described. [0034] The chenmical fornula of the
cyclic olef in[ I ] is as follows : [0035] [Chemical 5] 17 RL Ra Rb R7
Rl11 RI5 3 q9 13 Rl6 410 14 RI7 R1I8 R R R6)IJsRIZm. . . . [ 1 J
[0036] In formula [I], n indicates O or 1; mindicates O or a positive
integer; q indicates O or 1. Wen q is 1, then Ra and Rb each

i ndependesiidny Ir @R @Selirbah atomsqr apdhyHeacar bom groypr*manti rifed okkel ow;
and when g is 0, then the dangling bonds bond to each other to forma

S- menber g3® ahA®R*® h89band¥o bacRbYE nR0: &RBo NG MPh SAFEAL 1 NP RpRNgeRchY ¢
represent a hydrogen atom a hal ogen atom or a hydrocarbon group. The
hal ogen ar@Matic ring.)
[0032]
Preferredexamplesofthepolymerpreparedbypolymerizing
“the cyclic olefin of formula [{I] or [II] are (al), (a2), (a3)
and (a4) mentioned below.
(al): Random copolymer of ethylene and a cyclic olefin of formula
[T] or [II] (ethylene-cyclic olefin random copolymer).
(a2): Ring-opening polymer or ring-opening copolymer of a cyclic
olefin of formula [I] or [II].
(a3): Hydrogenation product of (a2).
(a4): Graft-modification product of (al), (a2) or (a3).
[0033]
The cyclic olefin of formula [I] or [II] to form the cyclic
olefin polymer (A) for use in the invention is described.
[0034]
The chemical formula of the cyclicolefin[I] isasfollows:
[0035]

[Chemical 5]
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is a fluorine atom a chlorine atom a brom ne atomor an iodine atom
[ 0038] The hydrocarbon group is independently and generally an al kyl group

having from1 to 20 carbon atons,

car bon atons,

group includes anet hyl

group, an anyl

18 a hexyl
dodecyl group and an octadecyl

a cycloal kyl group having from3 to 15
or an aromati c hydrocarbon group. Mdre concretely, the alkyl
an et hyl
group, an octyl group, a decyl group, a
t he cycl oal kyl group includes a

group, a propyl group, an isopropyl

cyclohexylggr group includes a phenyl
group and d%b arlbon group nmay be substituted
with a hal pge R1Y8 may bond to each other (or
t oget her) e, and the nonocyclic
or polyc | e bond. Concrete
exanpl es rléo be forned herein are
ment i one 2 %72 2 2 UWJ

R

R;S

e oo o 1 ]
[0036] ’

In formula [I], n indicates 0 or 1; m indicates 0 or a
positive integer; g indicates 0 or 1. When q is 1, then R® and
‘R® each independently represent an atom or a hydrocarbon group
mentioned below; and when q is 0, then the dangling bonds bond
to each other to fdrm a 5-membered ring.

[0037]

R!'toR®andR*andR’each independentlyrepresent ahydrogen
atom, a halogen atom or a hydrocarbon group. The haleogen atom
is a fluorine atom, a chlorine atom, a bromine atom oi‘ an iodine
atom.

[0038]

The hydrocarbon group is independently and generally an
alkyl group having from 1 to 20 carbon atoms, a cycloalkyl group
having £from 3 to 15 carbon atoms, or an aromatic hydrocarbon
group. More concre_tely, the alkyl group includes amethyl group,

an ethyl group, a propyl group, an isopropyl group, anamyl group,

18




[0041] In the above exanples, the carbon atomwith a nunber 1 or 2 is a
carbon atomin fornmula [I] to which R15 (R16) or R17 (R18) bonds. R 5 and
R16, or R17 and R18 nmay form an al kyli dene group. The al kylidene group is
generally an al kylidene group having from2 to 20 carbon atons, and its
specific exanples are 19 an ethylidene group, a propylidene group and an

| sopropyl i dene group. [0042] The chem cal fornula of the cyclic olefin [ |
| ] is mentioned below. [0043] [Chemical 7] R18 RI9 Rs ORL7 R3 R7 Rl

RS CH2 Ra RexR10g¥Hup RGeS grblipR1d Gét)1 o] d ddawowll arblib] . p and
g each indicate O or a positive integer; mand n each indicate 0, 1 or 2.
Rl to Rlm@ACan ioddeRergantd¥oligPr ehentcpcTv4NagEN g2bap BEndBldgenaatom a
cyclohexyl group; and the aromatic hydrocarbon group includes
a phenyl group and a naphthyl group.
[0039]
The hydrocarbon group may be substituted with a halogen
atom. In formula [I], R to R!® may bond to each other (or
together) to form a monocyclic or polycyclic structure, and the
monocyclic or polycyclic structure thus formed may have a double
bond. Concrete examples of the monocyclic or polycyclic
structure to be formed herein are mentioned below.

[0040]

[Chemical 6]

1 1 1 1 1
2 2 2 2 2
1
2

In the above examples, the carbon atom with a number 1

[0041]

or 2 is a carbon atom in formula [I] to which R (R!®) or RY
(R*®*) bonds. R!® and R'®, or RY and R'® may form an alkylidene
group. The alkylidene group is generally an alkylidene group

having from 2 to 20 carbon atoms, and its specific examples are
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hydr ocar bon group or an al koxy group. 20 -- - - ------------ [ 0045] The

hal ogen atom has the sane neaning as that in fornmula [1]. The hydrocarbon
group each i ndependently includes an al kyl group having from1l to 20
carbon atons, a hal ogenoal kyl group having fromi to 20 carbon atons, a
cycl oal kyl group or an aromatic hydrocarbon group having from3 to 15
carbon atons. More concretely, the al kyl group includes a nethyl group, an
et hyl group, a propyl group, an isopropyl group; an anyl group, a hexyl
group, amnoétkylgaeng growlecyl poserPidéend egdeuy agaaup isogrepylaaeadecy!
group; the cycloal kyl group includes a cycl ohexyl group; and the aromatic
hydr ocar k@dugy.oup i ncludes an aryl group and an aral kyl group, concretely
a phenyl group, a tolyl group, a naphthyl group, a benzyl group and a
phenyl et yylpagrioup. [0046] The al koxy group includes a nmethoxy group, an

et hoxy group and a propoxy group. These hydrocarbon group and al koxy group
maybe substitu i ; | HOFh [ : at 1 at om or
an i odi ne at omtﬂ;\1 \OM(E{M lqu le carﬁgﬁggﬁ{?ﬁ ?%8%?0%8%ﬂawk%m%g%?ﬁgﬂd t he
carbon gtq@to which R13 bonds or the carbon atomto which R1' bonds may
bond to each other directly or via an al kyl ene group having fromi to 3
car bon aqgg§318pecifically, when t he above two carbon

[Chemical 7] .

R18 R19
/7 AN
/ \ R16 O Rl?
R3 R7 N n/
¢CHy¥g <O R15
g0/ N\
Y <O
RN B4 \ /
Rll RlZ
e oo I

[0044]

In formula [IT], p and g each indicate 0 or a positive
integer; m and n each indicate 0, 1 or 2. R!' to R' each
independently represent a hydrogen atom, a halogen atom, a

hydrocarbon group or an alkoxy group.
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atons bond to each other via an al kyl ene group, then the groups

represented by RO and R13, or the groups represented by R1IO and 21 R11
toget her forma nethyl ene group (-CH2-), an ethylene group (-CH2CH2-) or a
propyl ene group (-CH2CH2CH2-). [0048] When n = m= 0, then R15 and R12, or
R15 and R19 may bond to each other to forma nonocyclic or polycyclic
aromatic ring. The nonocyclic or polycyclic aromatic ring in the case

i ncludes, for exanple, the groups nentioned below in which R15 and R12
form an[avoasgtic ring wnen n = m= 0. [0049] [Chemical 8 -FCHZ g OEC
H2 gOOOO (CH2 9 O[0050] q has the same neaning as that in fornula

[11]. [0051] Mpecha2Bgefit£ten A €heOdahd it agl Chafsiomural a [1]
or [Il] are shown below. First nmentioned are bicyclo[2.2.1] -2-heptene

(=norbornane) ¢ha Hy#RRGHRTEFYLPEEEN 19YeMden@ 1Pt fo1 ddts anBRy3 of 1 to
7 each indicate the carbon position nunber therein), and derivatives of
the compurhp fEIht HEEA Wid 23 B4Eh8R2APARSs ITQWR10gencalkyl group
havingfroml to 20 carbon atoms, a cycloalkyl group or an aromatic
hydrocarbon group having from 3 to 15 carbon atoms. More
concretely, the alkyl group includes a methyl group} an ethyl
| group, a propyl group, an isopropyl grcup, an amyl group, a hexyl
group, an octyl group, a decyl group,.a dodecyl group and an
octadecyl group: the cyclqalkyl group includes a cyclohexyl
group:andthearomatichydrocarbongroupincludesanarylgroup
and an aralkyl group, concretely a phenyl group, a tolyl group,
a naphthyl group, a benzyl group and a phenylethyl group.
[0046]

The alkoxy group includes a methoxy group, an ethoxy group
and a propoxy group. These hydrocarbon group and alkoxy group
may be substitutedwithafluorine atom, achlorine atom, abromine
atom or an icdine atom.

[0047]

The carbon atom to which R’ and R*® bond, and the carbon
atom to which R'® bonds or the carbon atom to which R'! bonds
may bond to each other directly or via an alkylene group having
froml to 3 carbon atoms. Specifically, when the above two carbon
atoms bond to each ofher via an alkylene group, then the groups

represented by R’ and R, or the groups represented by R'® and
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22 [0052] [Chemcal 9] 26 7 35 4 [0053] Exanples of the hydrocarbon
group are 5-nmethyl, 5,6-dinethyl, 1-nethyl, 5-ethyl, 5-n-butyl,
5-isobutyl, 7-nmethyl, 5-phenyl, 5-nmethyl-5-phenyl, 5-benzyl, 5-tolyl,

5- (et hyl phenyl ), 5-(isopropyl phenyl), 5-(biphenyl), 5-((3-naphthyl),

5- (a-napht hyl ), 5-(anthracenyl), 5, 6-diphenyl. [0054] As exanples of other
derivatives, further nentioned are cyclopentadi ene-acenaphthyl ene adduct,
and bicyclo[2.2.1]-2-heptene derivatives such as

1, 4- met h@id-thdb e Fdral satyenpl énergrnie, (-tH- yptoagthlyile¢he 4aoud, 10,
10a- hexahydr oant hracene. [0055] In addition, also nentioned are

tricycl o[(4c},8H,- L 2r % | prépEratd &g Vel dw,es,eH5N) as
tricycl o[ 4. 3.20. ?LZ):LS] - 3- eci%e, 2- r?%t hyllbtfra-it cyzcl 3[ 45.211;?. 0. 12' 5] - 3- decene,

5- et hyl tirgeaeql of 4. 3. 0. 12' 5] - 3- decene;
| When n = m = 0, then RY and R'?, or R!® and R!® may bond
to each other to form a monocyclic or polycyclic aromatic ring.
The monocyclic or polycyclic aromatic ring in the case includes,
for example, the groups mentioned below in which R!® and R'? form
an aromatic ring when n =m = 0.
[0049]

" [Chemical 8]

——CH g ccy3— )
% o

[0050]

g has the same meaning as that in formula [II].
[0051]

More concrete examples of the cyclic olefins of formula
[I] or [II] are shown below. First. mentioned are
bicyclo[2.2.1]-2-heptene (=norbornene) (in the above-mentioned
general formula, the numbers of 1 to 7 each indicate the carbqn
position number therein), and derivatives of the compound

substituted with a hydrocarbon group.
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23 tricyclo[4.4.0:12, 5] -3-undecene derivatives such as
tricyclo[4.4.0.12.5]-3-undecene, 10-nethyltricyclo[4.4.0.12.5]-3-undecene.
[ 0056] Also nentioned are tetracyclo[4.4.0.12'5.1" 10] - 3- dodecene
represented by the followi ng structural formula, and its derivatives
substituted wth a hydrocarbon group. [0057] [Chemical 10] 2 10 3 1 9
11 12 4 6 8 5 7 [0058] Exanples of the hydrocarbon group are 8-nethyl,
8-ethyl, 8-propyl, 8-butyl, 8-isobutyl, 8-hexyl, 8-cyclohexyl, 8-stearyl,
5, 10- di ngtolpwl2,]1 2, 10-di net hyl, 8, 9-di nethyl, 8-ethyl-9-nethyl,
11,12-dinethyl, 2,7,9-trinmethyl, 2,7-dinethyl-9-ethyl,

9-i sobut yichémicailmethyl , 9,11, 12-trinmethyl, 9-ethyl-11, 12-di methyl,
9-isobutyl-11,12-dinmethyl, 5,8,9,10-tetranmethyl, 8-ethylidene,

8-et hylidene-9-nethyl, 8-ethylidene-9-ethyl, 8-ethylidene-9-isopropyl,
8-ethy|id§ne utgl,

4
[0053]

Examples of the hydrocarbon group are 5-methyl,
5,6-dimethyl, 1-methyl, 5-ethyl, 5-n-butyl, 5-isobutyl,
7-methyl, 5-phenyl, 5-methyl-5-phenyl, 5-benzyl, 5-tolyl,
5-(ethylphenyl), 5-(isopropylphenyl), 5-(biphenyl),
5-(f-naphthyl), 5-{a-naphthyl), 5-(anthracenyl),
5,6-diphenyl.

[0054]

As examples of other derivatives, further mentioned are
cyclopentadiene-acenaphthylene . adduct, and
bicyclo[2.2.1]-2-heptene derivatives such - as

1,4-methano-1,4,4a,%a-tetrahydrofliuorenone,

l1,4-methano-1,4,4a,5,10, l0a-hexahydroanthracene.

[0055]

In addition, also - mentioned | are
tricyclo[4.3.0.1%°]-3-decene derivatives such as
tricyclo[4.3.0.1%°]-3-decene,
2-methyltricyclo[4.3.0.1%°]-3-decene,

5-methyltricyclo[4.3.0.1%°]-3-decene;

23




8-n-propylidene, 8-n-propylidene-9-nethyl, 24 8-n-propylidene-9-ethyl,

8- n-propyl i dene-9-isopropyl, 8-n-propylidene-9-butyl, 8-isopropylidene,
8-i sopropyl i dene-9-net hyl, 8-isopropylidene-9-ethyl,
8-1isopropyl i dene-9-isopropyl, 8-isopropylidene-9-butyl, 8-chloro-,
8-brono, 8-fluoro, 8,9-dichloro, 8-phenyl, 8-nethyl-8-phenyl, 8-benzyl,
8-tolyl, 8-(ethylphenyl), 8-(isopropyl phenyl), 8,9-diphenyl, 8-(biphenyl),
8- ((3- naphthyl) 8- (a-napht hyl), 8-(anthracenyl), 5, 6-diphenyl. [0059]
Furt her redtoyoied 4are 0 uéﬁhacymhﬂbéeﬁeo 128etit@tiFedodecenenderi st i ves
such as adduct of (cycl opentadi ene-acenapht hyl ene adduct) and

cycl openttadicgedo [dedt. acE Q[-8-anBetdne., 02. 7. 0913] - 4- pent adecene and its
derivatives, pentacyclo[7.4.0.12.5.19.12.08.13]-3-pentadecene and its
derivati u@smethe0tadyslcd o 48440Q013215318n&8cB8el3 | - 3 -hexadecene and its
derivatives, pentacyclo[6.6.1.13.6.02'7 .09' 14] - 4- hexadecene and its
derlvath@@56]hexacyclo [ 6.6.1.13,6. 1113 02.7.09.14 ] -4-heptadecene and
its derivatives, hePtacYclo [ 8.7.0.12.9 14,7 111,17 03,8,012, 16

] - 5-ei cosene aﬂisbts mentioned are
tetracyclol[4.4.0.1%°,1"°)-3-dodecene represented by the
following structural formula, and its derivatives substituted
with a hydrocarbon group.

[0057]

[Chemical 10]

[0058]
Examples of the hydrocarbon group are 8-methyl, 8-ethyl,
8~-propyl, 8-butyl, 8-isobutyl, 8-hexyl, 8-cyclohexyl,

8-stearyl, 5,10-dimethyl, 2,10-dimethyl, §,9-dimethyl,

§-ethyl-9-methyl, 11,12-dimethyl, 2,7,9-trimethyl,
2,7-dimethyl-9-ethyl, 9-isobutyl-2,7-dimethyl,
-9,11,12-trimethyl, 9-ethyl-11,12-dimethyl,
9-isobutyl-11,12-dimethyl, 5,8,9,10-tetramethyl,

8-ethylidene, 8-ethylidene-9-methyl, 8-ethylidene-9-ethyl,
8-ethylidene—9—isoprole, 8-ethylidene-9-butyl,

8-n-propylidene, 8-n-propylidene-9-methyl,
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derivatives, heptacyclo[8.7.0.13'6 110,17 112,15 02,7 011, 16] - 4- ei cosene
and its 25 derivatives, heptacyclo[8.8.0.12'9.14,7.111,18 03,8 012,17
-5-henei cosene and its derivatives, octacyclo[8.8.0.12'9.14'7.111.18
113.16 03.8 012.17]-5-docosene and its derivatives, nonacyclo[10.9.1. 14
7 113'20 115,16 02,10 03,8.012,21 014,19] 5-penta cosene and its
derivatives. [0060] Exanples of the cyclic olef in of formula [ | ] or |

| ] usable in the invention are nentioned above, and nore concrete

st r uct ur és-nofprapasld deorep@Hedthydr,e  shown 8-m-pRopyl-1em2l3 - i sparagydphs
[0032] to [ 0054 ] , which are usable as the cyclic olefin in the

i nvent i o8-n-@aeHy Iikkemy-d-butyllefin of fornula [I] sernisoptopyeidenecd above
may be produced through Di el s-Al der reaction of cycl opentadiene and an

ol ef i n hawirgprvpyaddesspondicttyat,r uct ure. g-Q@Gph-oP¥a idiendnbe eltygas of
t hese cyclic olefins may be used herein either singly or as conbi ned.

Pr ef er ablgy i4Sipi®pyla den@-ioC j@lopropy1 , Of fogmqgﬁp&okyhig@ng_b_bukngntioned

above, the cyclic olefin polyner A) for use in the invention nay be
produced g o o2%aNP! eg-bAGHRE! di BY FikicBe Mg Nods: desFd Ped gl pndRyA,

60- 168708, JP- A
8-methyl-8~phenyl, 8-benzyl, 8-tolyl, 8-(ethylphenyl),
8- (isopropylphenyl), 8,9-diphenyl, 8- (biphenyl),
8- (p-naphthyl), 8-(o-naphthyl), 8- (anthracenyl),
5,6-diphenyl.
[0059]

Further mentioﬁed are
tetracyclo[4.4.0.1%°%,171%]-3-dodecene derivatives such as
adduct of (cgclopentadiene-acenaphthylene adduct) and
cyclopentadiene;
pentacycle[6.5.1.1%°%.0%7.0% %] -4-pentadecene and its

- derivatives, pentacyclo[7.4.0.1%-%, 1922 0% 13]_3-pentadecene
and its derivatives,
pentacyclo[8.4.0.1%°.1%12 0%13]_3-hexadecene and its
derivatives, pentacyclo[6.6.1.1%%,0%7,0% ' ]-4-hexadecene and
its _ derivatives,
hexacyclo[6.6.1.1%°%, 11912 027 ¢°1%]_4-heptadecene and its
derivatives,
heptacyclo[8.7.0.1%°%,1%7 11127 3.8 ¢'2.16]_5_gicosene and its
derivatives,

heptacyclo[8.7.0.13:5, 11017 112,15 2.7 (l1.161_4_ejcosene and its
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61- 120816, JP-A61-115912, JP-A61-115916, JP-A 61-271308, JP-A 61-272216,
JP-A 62-252406, JP-A 62-252407 with suitably 26 selecting the condition
for the production. [0063] (al): Ethylene/cyclic olefin random copol yner:
In the ethylene/cyclic olef in random copolyner (al), the constitutional
unit derived fromethylene and the constitutional unit derived fromthe
cyclic olef in as above bond to each other in random configuration,
therefore having a substantially linear structure. The substantially

| i near stdexdivatdvefs,t he copol ynmer not having a substantially gel-Iike
crosslinked structure is confirned by the fact that, when the copol yner

di ssol vesidptanycle[®am.0 . 9612 ant”, 16héd refst) g7 g solnéh&lc69ehai Nanho
i nsol uble. For exanple, when the intrinsic viscosity [Tl ] thereof is

measur ed,itst he copol yner conpletely dissolves in decal i geglivi®iGesand this
confirms the above. [0064] In the ethylene/cyclic olef in random copol yner

(al) for octaRydlolllee 8.V At gn,7 ati.legse.1a garfoBil7gbe.gyebsend! ghan Of
formula [I] or [II] may constitute a repeating unit of the follow ng

fornula [l ] or [1V]. [0065] [Chemical 11] 27 Rl Ra RReRiRhlkives,
nonacyclo[10.9.1.1%7,113:20 115:18 2,10 3.8 g12.21 ol4.19]1_5_penta
cosene and its derivatives.
[0060]

Examples of the cyclic olefin of formula[I] or [II] usable
in the invention are mentioned above, and more coﬁcrete
structures of these compounds are shown in JP-A 7-145213,
paragraphs [0032] to [0054], whichareusable as thecyclicolefin
in the invention.

[0061]

| The cyclic olefin of formula [I] or [II] mentioned above
may be produced through Diels-Alder reaction of cyclopentadiene
and an olefin having the corresponding structure.
[0062]

One or more types of these cyclic olefins may be used herein
either singlyorascombined. Preferablyusingthecyclicolefin
of formula [I] or [II] mentioned above, the cyclic olefin polymer

_(A) for use in the invention may be produced, for example,
according to the methods described in JP-A 60-168708,JP-2A
61—120816,JP—A61—115912,JP-A61—115916,JP-A61-271308,JP—A

61-272216, JP-A 62-252406, JP-A 62-252407 with suitably
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], n, m g, RL to R18, Ra and Rb have the sane neanings as in formula
. [0067] [Chemical 12] 28 R18 R19 R16 OR17 R3 R7 n JCHZ q OR15 RR
R6 Rlo R9 R13 OR14 R4 R8 p M Rl11 R12 [N [0068] In formula [IV],
m p, g, and RL to R19 have the sane

R1I5 3 9 13 R16 10 14 R17 RI8 R2 R5 R6 R8 R12 n m [0066] In fornula
[1]
[I]
R2
n,
selecting the condition for the production.
[0063]
(al): Ethylene/cyclic olefin random copolymer:

In the ethylene/cyclic olefin random copolymer (al), the
constitutionalunit derived fromethylene and the constituticnal
unit derived from the cyclic olefin as above bond to each other
inrandomconfiguration,thereforehavingasubstantiallylinear
structure. The substantially linear structure of the copolymer

_ not having a substantially gel-like crosslinked structure is
confirmed by the fact that, when the copolymer dissolves in an
organic solvent, the resultir}g solution contains no inscluble.
Forexample, when the intrinsicviscosity [n] thereof is measured,
the copolymer completely disso.lves in decalin at 135°C, and this
confirms the above.

[0064]

In the ethylene/cyclic olefin random copolymer (al) for

use in the invention, at least a part of the cyclic olefin of

formula [I] or [II] may constitute a repeating unit of the

following formula [III] or [IV].
[0065]

[Chemical 11]
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meanings as in fornmula [I1]. Wthout detracting fromthe object of the

i nvention, the ethylene/cyclic olef in random copolynmer (al) for use in
the invention may optionally have a constitutional wunit derived from any
ot her copol yneri zabl e nononmer. [0069] - The ot her nmononers may be ol efins
except ethylene and cyclic olef ins nentioned above, concretely including
a-olef ins having from3 to 20 carbon atonms such as propyl ene, 1-butene,
1- pentene, 1-hexene, 3-nethyl-1-butene, 3-nethyl-I-pentene,

3-ethyl-1-pg t? 4-pet hy\- INpent.ene, /- net hN-| - hexene, 29

4, 4- di met hyfl -REhexenfga 4 gh|di mpt 4- et hyl -1 - hexene,
3-ethy|-|- ne, 1-tetradecene,

1- hexadeclene,~\ i AN o-.@l1éf i ns such as
cycl obut grf ' g yl cycl opent ene,

3-nethylc nexgAé, cycl ooct ene and

3a, 5,6, 7a non- conj ugat ed di enes such
as 1, 4- : : ; R, 4- hexadi ene,

1, 7- oct adi™s ( ' bornene. [0070] These

ot her norjogerg-may be i N orR*as conbined. In the

 he constitutional unit

derived fra R%e ot herd nmfoner) af abQve n@l2b enerally in an anount of
at nost 20 Mol d /n D\ .«f%'9

[0066]

In formula [III], n, m, q, R' to R'®, R* and R® have the
same meanings as in formula [I]. |
[0067]

[Chemical 121
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preferably at nost 10 nold. [0071] The ethylene/cyclic olefin random
copolyner (al) for use in the invention may be produced according to the
production nethods disclosed in the above-nentioned patent publications,
using ethylene and a cyclic olefin of forrmula [I] or [Il]. O those,
preferred is a method of producing the ethylene/cyclic olefin random
copol yner (al) through copolynerization in a hydrocarbon solvent using a
catal yst forned froma vanadi um conpound and an organoal unm ni um conpound
soluble in the 30 hydrocarbon sol vent. [OOﬁgk;Foklghe copol yneri zati on
al so usable is a solid Goup 4 netallocene cgtalyStf. The solid Goup 4
netal | ocene catalyst 1is a catalyst conprisin Ansi tion nmetal conpound
that contains a cycl opentadi enyl skele I an

or ganoal um ni unoxy conpound, and opti j um conpound.
The transition nmetal belonging to the Gou Peridic Table is
zirconium titaniumor hafnium and tHeTr taﬁ@has at | east one
;§6h;containing | i gand)
cont ai ni ng i gand
nydr oi ndenyl

cycl opent adi enyl kel
cycl opent adi
an . indehyl

adi enyl group,
group

opt i onal n an al kyl group. ps may bond to the
conmpound p—sted Hs RIS
R10 AN
9
R rH
b /
m
L] L] - . [ N]

.[0068]

In formula [IV], n, m, p, g, and R’ to R' have the same
meanings as in formula [TI]. Without detracting from the object
‘of the invention, the ethylene/cyclic olefin random copolymer
(al) foruseinthe inventionmayoptionallyhaveaconstitutional
unit derived from any other copolymerizable monomer.

[0069]

The other monomers may be olefins except ethylene and
cyclic olefins mentioned above, concretely including a-olefins
having from 3 to 20 carbon atoms such as propylene, l-butene,
l-pentene, l-hexene, 3-methyl-l-butene, 3-methyl-l-pentene,

3-ethyl-1-pentene, 4-methyl-1l-pentene, 4-methyl-l-hexene,
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group. O her ligands than the cycl opentadi enyl skeleton -containing |igand
are an al kyl group, acycl oal kyl group, an aryl group and an aral kyl group
and so on. [0073] The organoal um ni unoxy group and the organoal um ni um
conpound may be those generally used in producing olef in resins. The
solid Goup 4 netall ocene catalyst is described, for exanple, in JP-A

61- 221206, JP-A 64-106, JP-A 2-173112. [0074] (a2): Ri ng-opening polyner
or ring-opening copolynmer of cyclic 31 olef in: In the ring-opening

pol ynmer dr, 4-digedpyii-dighegpokynmer of cyclic4okefiimethgll-lepentanpart of

the cyclic olef in of formula [I] or [Il] may constitute a repeating unit
of the fealledhiyngl-hexenka [ \4-evhyfMi-hd:heh] 1Gerdne) 13laécBaeRb R7 Rll
RI5 399 13 Rl6 410 14 RI17 R1I8 IR R RE8RI2nm. ... [V

l1-dodecene, 1l-tetradecene, I1-hexadecene, l-otcadecene and
l-eicosene; cyclo-olefins such as cyclobutene, cyclopentene,

cyclohexene, 3,4-dimethylcyclopentene, 3-methylcyclohexene,

2-(2-methylbutyl)-1l-cyclohexene, cyclooctene and
3a,5,6,7a-tetrahydro-4,7-methano-1H-indene; and
non-conjugated dienes such as 1l,4-hexadiene,
4-methyl-1,4-hexadiene, 5-methyl-1,4-hexadiene,

1l,7-octadiene, dicyclopentadiene and 5-vinyl-2-norbornene.
[0070]

These other monomers may be used herein either singly or
as combined. In the ethylene/cyclic olefin random copolymer
(al), the constitutional unit derived from the other monomer
as above may be generally in an amount of at ﬁost 20 mol%,

- preferably at most 10 mol%.
[0071]

The ethylene/cyclic olefin random copolymer (al) for use
in the invention may be produced according to the production
methods disclosed in the above-mentioned patent publications,
using ethylene and a cyclic olefin of formula [I] or [II]. Of
those, preferred is a method of producing the ethylene/cyclic
olefin random copolymer (al} through copolymerization in a
hydrocarbon solvent using é catalyst formed from a wvanadium

compound and an organcaluminium compound soluble in the
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[0076] In formula [V], n, m q, RL to R18, Ra and Rb have the sane

meanings as in formula [I]. [0077] [Chemcal 14] 32 RI8 R1I9 R3 Ti RL RS
CH2 ((I) RR R FR10 JRIR RO R4 R11 R12 .... [VI] [0078] In formula [VI],
n, m p, q, and Rl to R19 have the sane neanings as in fornula [II]. The

ri ng-openi ng polymer or the ring-opening copolynmer may be produced
‘according to the production nethods disclosed in the above-nenti oned
patent publications. For exanple, a cyclic olef in of fornula [I] may be

pol yner i agdrocasnpal ¥6erered in the presence of a ring-opening

polymeri zation catalyst. [0079] The ring-opening pol ynmerization catal yst
for use heopgpn nay be a catal yst conprising a halide of a netal selected
from ruthenium rhodium palladium osmum indiumor platinum a 33

nitrate or an pggt yhac&sHOHLyROFPILfon 2NHh b W29 24€1b1 18" Group
4 metallocene catalyst. The solid Group 4 metallocene catalyst
is a catalyst comprising a transition metal compound that
contains a cyclopentadienyl skeleton-having 1ligand, an
organcaluminiumoxy compound, and optionally an organcaluminium
compound, The transition metal belonging to the Group 4 of the
Periodic Table is zirconium, titanium or hafnium, and the
transition metal has at least one cyclopentadienyl
skeleton-containing ligand. Examples of the cyclopentadienyl
skeleton-containing ligand are a cyclopentadienyl group, an
indenyl group, a'tetrahydroindenyl.group and a fluorenyl group
optionally substituted with an alkyl group. These groups may
bond to the compound via any other group such as an alkylene
group. Other ligands than the cyclopentadienyl
skeleton-containingligandareanalkylgroup, acycloalkylgroup,
an aryl group and an aralkyl group and so on.
[0073]

The organcaluminiumoxy group and the organoaluminium
compound may be those generally used in producing olefin resins.
ThesolidGroup4nmtallocenecatalystisdescribed,forexample,
in JP-A 61-221206, JP-A 64-106, JP-A 2-173112.

[0074]

(a2): Ring-opening polymer or ring-opening copolymer of cyclic
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a catalyst conprising a halide of a nmetal selected fromtitani um
pal | adi um zirconium or nol ybdenum or an acetyl acetone conpound, and an

or ganoal um ni um conpound. [0080] (a3): Hydrogenation product of

ri ng-openi ng polymer or ring-opening copolyner: The hydrogenation product
(a3) of a ring-opening polyner or a ring-opening copolynmer which is for
use in the invention nay be obtained by hydrogenating the ring-opening

- polymer or ring-opening copolymnmer (a2) obtained in the nanner as above,

in the prodedfime of a conventional known hydrogenation catalyst. [0081] In
t he hydrogenation product (a3) of a ring-opening polynmer or a ring-opening
copol yrmer, at l[eathe aipgy-topehninfep6yghée o efingRopehihgréseiymdr bror [ | |
] may have a repeating unit of the following forrmula .[MII] or [MII]:
[0082] [cykardiccaledh, i Reddr Rop&¥ft RE Bhe c3cPiédoHin b£l@otfhiulfd7 R18
R2 RS R R8 R12 /n m

[I] or [II] may constitute a repeating unit of the following
formula [V] or [VI]:
[0075]

[Chemical 13]

/ \ VRN

Rl Ra FP ‘RT R}l
R}5
N 9 13 R;ﬁ
o 10 144 | /R17
R}S
///
R? R@ R6 R R;Z/)
N /n N m
L ] - L ] L [V]

[o076]
In formula [V], n, m, g, R* to R*®, R* and R® have the same
"meanings as in formula [I].
[0077] |

[Chemical 14}
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[MIIl [0083] In formula [VII], n, m g, RlL to R18, Ra and Rb have the

sane neanings as in formula [I]. [0084] [Chemcal 16] 35 R18 R19 R3 R7 Rl
5 CH2 R2 R6 Rlo 41RR14 RO R4 RB P P MRI11 R12 EVE] [0085] In formula
[MIII], n, m p, g, and RL to R19 have the same neanings as in fornmula

[11]. [0086] The hydrogenation product (a3) of a ring-opening polyner or
an addition copolyner which is for use in the.inventionis preferably a
hydr ogenati on pol yner .of the ring-opening polyner or ring-opening

copol ymer of the above-nentioned norbornene a%gg iﬁiuﬂerivative substituted

wi th a hydrocarbon group. I |
/ AN
R16 O R17
s/ o1\
R R \ /
n
Rl T—CH 75 (::::):>>““R15
R? f—pie AN
R? R13 O Rl4
4 8
RN B \ /
m
Rll R12
[ L ) [ ] » [VI]
[0078]

In formula [VI], n, m, p, q, and R* to R'® have the same
meanings as in formula [II]. The ring-opening polymer or the
ring-opening copolymer may be produced according to the
production methods disclosed in the above-mentioned patent

publications. For example, a cyclic olefin of formula [I] may
be polymerized or copolymerized in the presence of aring-opening
polymerization catalyst.
[0079]

The ring-opening polymerization catalyst for use herein
may be a catalyst comprising a halide of a metal selected from

ruthenium, rhodium, palladium, osmium, indium or platinum, a
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[0087] (a4): Gaft-nodification product: The graft-nodification product
(ad4) is a 36 graft-nodification product of the ethylene/cyclic olef in
random copolynmer (al), the ring-opening polynmer or ring-opening copolyner
of a cyclic olef in (a2), or the hydrogenati on product of a ring-opening
pol ymer or a ring-opening copolynmer (a3) nentioned above. [0088] For the
nodi fyi ng agent, generally used is an unsaturated carboxylic acid.
Concretely, it includes unsaturated carboxylic acids such as (neth)

acrylic aditdatepbeian acetylbhee®bhe catpsund £tandh ot epbd 1y iayed® ;dori t aconi ¢
acid, citraconic acid, <crotonic acid, isocrotonic acid,

endoci s- Bl €3t B A aoﬁiﬁﬂ@inéa@i&lﬁd&o@rﬁﬂé’@@l&é'e&%c%%ki@rérﬂ@ﬁ!ltﬁniﬁmd) ; and
derivatives of the unsaturated carboxylic acids such as unsaturated

car boxyl p@1aeiad ud) RAHJIHRm SRS 1 YHAEREM o UPAXYE Y Fadét Shdabinfsand,
unsat urated carboxylic acid am des, wunsaturated carboxylic acid i m des,

unsat ur aggd ﬁﬂrQQﬁKhbSluﬁigﬁﬁgCQHRBHﬁﬂ& [0089] More concretely, the

unsat urated carboXylic aci erivatives are mal ei ¢ anhydride, citraconic
anhydri dggogghenyl chloride, maleimde, nononethyl nalate, dinethyl
mal at e, egC|dyI mal ate and so on.

(a3): Hydrogenation product of ring—opening polymer or
ring-opening copolymer:

The hydrogenation product (a3) of a ring-opening polymer
or a ring-opening copelymer which is for use in the invention
may be obtained by hydrogenating the ring-opening polymer or
ring-opening copolymer (a2) obtained in the manner as above,
in the presence of a conventional known hydrogenation catalyst.
[0081]

Inthehydrogenationproduct (a3) of aring-openingpolymer
or a ring-opening copolymer, at least a part of the cyclic olefin
of formula [I] or [IT] inay have ;arepeating unit of the following
formula [VII] or [VIII]:

[0082]

[Chemical 15]
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[0090] O those nodifying agents, preferred for use herein are
a, (3-unsaturated dicarboxylic acids and a, (3-unsaturated 37 dicarboxylic
aci d anhydrides, such as naleic acid, nadic acid and their acid
anhydrides. Two or nore of these nodifying agents may be used herein, as
conbi ned. [0091] The degree of nodification of the graft-nodification
product (a4) of a cyclic olef in polynmer which is for use in the 1invention
is, in general, preferably at nost 10 nol % The graft-nodification product
(a4) of a_cyclic olef in polynmer may be produced through graft
pol yneri zaty onA n the presencd of a -aifying\qgent, or by previously _
preparing a mydificatyon pyoduct haviphg a high |degree of nodification and
t hen m xi ng e nDdiIFbi&§w1croJ ct with & non-nodified cyclic olefin
gdi fi
I ’-

pol ymer so a cation. [0092] For

RH@clic ol ef in polyner

| 0 have| a\gt

nt..any conventi onal

NYREpI oyed herein. For
f3-qdification product

Hd Relt of a cyclic olef in

t ol ymer; or a method

yclgc ol efin

exanpl e, herei
(a4) is a net
pol ymer for ¢
of adding a s

R? R° RS

[0083]

In formula [VII], n, m, q, R’ to R, R® and R® have the
same meanings as in forﬁula [I].
[0084]

[Chemical 16]
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polymer in a solvent for grafting reaction of the polyner. [0093] The
grafting reaction may be attained generally at 60 to 38 350C. The grafting
reaction may also be attained in the presence of a radical initiator such
as organi c peroxides and azo conpounds. [0094] The nodification product
having a degree of nodification as above may be directly obtained through
grafting reaction of a cyclic olef in polyner and a nodi fying agent. It
may al so be obtained by previously preparing a nodification product having
a high degree of nodification through graftin%lgea igon of a cyclic ol ef
in polymer with a nodifying agent and then di JtinéEE the nodification
product with a non-nodified cyclic olefin polymer 4o as to have a desired
degree of nodification. [0095] In the ipnventionm—eny of the
above-nentioned (al), (a2), (a3) and (44) d forN\{he cyclic ol ef
in polynmgr (A) either singly or as confj those, preferred is
the ethyl eénge/cyclic olef in random co is, a random
copol yner df ekhyl ghe ﬂgg\\a cyclic ol ef i ™o l/a [I] or [Il]. The

et hyl ene/ cy¢l i | ef i iyranfdom copol y 1 sed since it
-gives aresimtJcondositign hhavi ng good abrasSi op Tesi skance mandrel easi ng

J T 4 AN

[0085]

In formula [VIII], n, m, p, g, and R* to R have the same

meanings as in formula [II].
-[0086]

The hydrogenation product (a3) of a ring-opening polymer
or an addition copolymer which is for use in the invention is
preferably a hydrogenation polymer of the ring-opening polymer
or ring-opening copolymer of the above-mentioned norbornene and
its derivative substituted wifh a hydrocarbon group.

[0087]
(a4): Graft-modification product:

The graft-modification product (ad) is a
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few vol atil e substances. [0097] Preferred exanples of the cyclic olefin of
formula [I] 39 or [Il] that is used as the starting nmaterial for the

et hyl ene/ cyclic ol efin random copol yner (al) are the above-nentioned
tetracyclo[ 4.4.0.12'5.17,10] -3-dodecene and its derivatives substituted
wi th a hydrocarbon group, fromthe viewoint of the heat resistance and
the availability thereof, and tetracyclo[4.4.0.12.5.17,10]-3-dodecene is
an especially preferred exanple of the conmpound. [0098] Preferably, the

et hyl ene gtafiteriodaf icht iehMHRNRIHCYE the e ty3fendy dy@1d@ o TP yaRAomal ) 1S
from40 to 85 nmolt in view of the heat resistance and the rigidity

t her eof . cipbayieef efab] y, theheraidVopiieit®npenimes ar | eday-oBefi®hly. Al so
nor e preferably, the ethylene content is at nost 75 nol % The cyclic

ol efin ?b@.%ebsof)%eéféﬂ?é lblferf@_'ﬁ‘ @525 0 @tﬂ@'h@dﬂ%&ﬁﬁrﬁgébhﬁctt he
cyclic olefin content is at |east Al so nore preferably, the

cyclic obef i 16 -Y¥erdihPlp dﬁaﬁ&eé%ﬁv %L %8981%1&@5 Eﬁﬁeﬁ%srcm@hy”er (B)

i s described. The flexibl'e” copol ynmer use 1h the invention has a

gl ass trﬁ@ﬁ%%bﬁ@d Lepperature not higher than 0C. For sufficiently
| mprovi ng brasion resistance of the shaped article for clean roons

obtalned[ngghn, the glass transition tenperature nust be 0C

For the modifying agent, generally used is an unsaturated
carboxylic acid. Concretely, it includes unsaturated
carboxylicacids suchas (meth)acrylicacid, maleicacid, fumaric
acid,tetrahydrophthalicacié,itaconicacid,citraconicacid,
crotonic acid, isocrotonic acid,
endocis-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid
(nadicacid); andderivatives of theunsaturatedcarboxylicacids
such as unsaturated carboxylic acid anhydrides, unsaturated
Carboxylic acid halides, unsaturated carboxylic acid amides,
unsaturated carboxylic acid imides, unsaturated carboxylic
ester compounds.

[0089]

More concretely, the unsaturated carboxylic acid
derivatives aremaleic anhydride, citraconic anhydride, malenyl
chloride,' maleimide, monomethyl malate, dimethyl malate,
glycidyl malate and so on.

[0090]
Of those modifying agents, preferred for use herein are

o,pf-unsaturated dicarboxylic acids and o,fB-unsaturated
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or lower, preferably -10C or |l ower, nore preferably -20C or lower. In
general, the glass transition tenperature is not |ower than -100C. The
degree of crystallinity of the copolynmer, as 40 neasured through X-ray
diffractionetry, is preferably fromO to 30 % nore preferably fromO to
25 % [0100] Preferably, MFR (nelt flow rate: as neasured at 230C and

under a load of 2.16 kg according to ASTM D1238) of the flexible copolyner
(B) is from0.01 to 200 g/10 min. If MFR thereof is I|ower than 0.01 g/ 10
m n, thedidcheborlylivi 8€08idnhywdrides Cepehy 8Brmal@ic kesid0 naiddle asdat he nel t
nol dability of the resulting resin conposition may worsen. Mre

pref er ablayd el Sc el an®gelri@e@d] '9hdGridre 6¥ ¢heF Rodi Bf BiqAG¥nes | east
0.1 g/10 mn. On the other hand, if MFRis over 200 g/ 10 mn, then the

mechani calay el agaihnhetetife agsgb;nbmgeahaped article may Iovver Mor e
preferably, MFRis at npost 150 g/10 mn, even nore preferably at nost 100

g/ 10 mny Oﬁbig preferably, the |ntr|nS|c viscosity [n], as neasured in
decalin at 135C, of the copolynmer for use herein is preferably fromO0.01

to 10 dl /g, nDgpRePHE ‘f:re@blo\f frt{ e A8 P o At 9 gLQEQ%aEE&EL%bR' €

copol yner (B) 1s prepared olynerizing at two nononers sel ected

f
nyl - ny B GeRCBob s PF"?S&%%% T, AL S08a A ALIERLE yge 1 he

Vi nyl - rocarbo e copolyner (B)
formed ORn@QﬁQiQRngg?rinf rgoe@etrhae."l., preferably at most 10 mol%. The

graft-modification product (a4) of a cyclic olefin polymer may
bg produced through graft polymerization in the presence of a
modifying agent, or by previously preparing a modification
product having a high degree of modification and then mixing
the modification product with a non-modified cyclic olefin

" polymer so as to have a desired degree of modificatioﬁ.
[0092]

For obtaining the graft-modificétion product (a4) of a
cyclicolefinpolymer fromacyclicolefinpolymer andamodifying
agent, any conventional known method of polymer modification
may be widely employed herein. For example, herein employable.
for obtaining the graft-modification product (a4) is a method
.of adding a modifying agent to a melt 6f a cyclic olefin polymer
for graft polymerization (reaction)} of the polymer; or a method
of adding a modifying agent to a solution of a cyclic olefin
polymer in a solvent for grafting reaction of the polymer.
{0093]

The grafting reaction may be attained generally at 60 to
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viewpoi nt of the affinity thereof to the cyclic olef in polymer (A).

Wt hout detracting fromthe effect of the invention, a small anount of any
ot her nmononer than the above-nentioned 41 nononers may be copol yneri zed
with the copolymer. [0102] Preferred exanples of the flexible copolyner
(B) are the following (bl), (b2), (b3) and (b4): (bl): an anorphous or

| ow-crystalline flexible copolynmer prepared by polynerizing at |east two
nononers selected from a group consisting of ethylene and an a-olefin

having freErg, l1hLOr&2tPRY raheRBontad)al $b bl etithlin 0Pt NEBreBERBAr €d bY
pol yneri zing ethylene, an a-olef 1n having from3 to 20 carbon atons, and

a cyclico®l &f r8dichP3hinidibher R 0pS! YrghnREe R R IR PANAEEESI NG @
non- conj ugat ed di ene, and at |east two nonorers selected from ethylene and
an a-ol etioppbanigay from3 to 20 carbon atoms, (b4): a flexible copolyner
of a randomor bl ock copolynmer or its hydrogenation product of an aromatic
vinyl-hyqbggqﬁbon and a conjugated diene. [0103] The fl exible copol yner
(bl') is an anmorphous or |lowcrystalline flexible copolynmer prepared by

PO L 0 el SRS 6 (000U SASGLES 7 HOI Bp BEMBRRORLELLRO O
(bl) to (R4)nobd%dy B &L LeSOPP TR Y tntBuGRPEEAAti N PR N of
a cyclic olefin polymer and a modifying agent. It may also be
obtained by previously preparing a modification product having
a high degree of modification through grafting reaction of a
cyclic olefin polymer with a modifying agent and then diluting
the modification product with a non-modified cyclic olefin
lpolymer éo as to have a desired degree of modification.
[0095]
In the ih&ention, any of the above-mentioned (al), (az2),
(a3) and (a4) may be used for the cyclic olefin polymer (A) either
singly or as combined.
[0096]
0f fhose, preferred is the ethylene/cyc'lic olefin ran.dom
copoclymer (al), or that isg, a random copolymer of ethylene and
a cyclic olefin of formula [I] or [ITIi1. The ethylene/cyclic
olefin random copolymer (al) is favorably used since it gives
aresincompositionhavinggoodabrasionresistanceandreleasing
few volatile substances.
[0097]

Preferred examples of the cyclic olefin of formula [I]
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used herein in view of the affinity thereof to the cyclic olef in polyner
(A). [0104] 42 The flexible copolyner (bl) is anorphous or Ilowcrystalline
and has a glass transition tenperature of not higher than 0C, and
therefore it is soft and flexible. Preferably, its density is fromO0.85 to
0.91 g/cnB, nore preferably fromO0.85 to 0.90 g/cnB. [0105] The flexible
copolynmer (bl) is prepared by polynerizing at |least two olefins, and is
generally a random copol yner. Concretely, ethylene/a-olefin copolyners and
propyl enefa- pief i reheapoliy mse@NdsSOotipd atardia emdberidl A8M hene
detracting fromthe object of the invention, it may contain, if desired,

any ot heettgpehgyyericiabl e cueFahnur aifidionOEsFs 1 ERPONENt) [Q286] thbe
starting material, a-olefin for the ethylene/a-olef in copolynmers nay be

an a-ol ehbevaambngibha@&ﬂﬁcﬁ%l PO, RLeRs, 17 B?r]d 3LhsqeranB! A5 2k8

propyl ene, 1-butene, 1-pentene, exene, 4-net yI-I-pentene 1- oct ene,
1- decenedéﬁivh‘&i'vbsms%ﬁa‘éﬁcﬁ%utgd w&&iﬁb tLé’rf ref'r et+Re0l efins
having from3 to 10 carbon atons ove a y ene pr opyl ene copol yner

e e A ol o kbt
and tetracyclol4.4.0.1%°,17''°]-3-dodecene is an especially
preferred example of the compound.

[0098]

Preferably, the ethylene content of the ethylene/cyclic
olefin random copolymer (al) is from 40 to 85 mol% in view of
‘the heat resistance and the rigidity thereof. More preferably,
the ethylene content is at least 50 mol%. Also more preferably,
the ethylene content is at most 75 mol%. The cyclic olefin
content is preferably from 15 to 60 mol%. More preferably, the
¢yclicolefin content is at least 25 mol%. Alsomore preferably,
the c¢yclic olefin content is at most 50 mol%.

[0099]

The flexible copolymer (B) is described. The flexible
copolymer (B) for use in the invention has a glass transition
'temperature not higher than 0°C. For sufficiently improving
the abrasion resistance of the shaped article for clean rooms

| obtained herein, the glass transition temperature must be 0°C
or lower, preferably -10°C or lower, more preferably -20°C or

lower. Ingeneral, theglasstransitiontemperature isnot lower

than -100°C. The degree of crystallinity of the copolymer, as
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(ethylene /a-olefin) in the ethylene/a-olefin copolynmer varies, depending
on the type of the a-olefin therein, but is preferably from30/70 to 95/5.
The nolar ratio (ethylene/a-olefin) is nore 43 preferably not |ess than
50/ 50, and nore preferably not nore than 90/10. [0107] The starting
material, a-olefin for the propylene/a-olef in copolyners may be an a-ol ef
in having from 4 to 20 carbon atons, and its exanples are 1-butene,

1- pentene, 1-hexene, 4-nethyl-I|-pentene, 1-octene, 1-decene and their

XU 88 o 0P EnrBRBRCK kLY. 81 LELALEILM A AlPpreiR iy groh om 4 tO

10 carbon atons. propylene to a-olefin

(propyl e -0l.ef | i y -ql.efikng copol yner varies, depending
on the tgﬁé%gf%fhggg?ogg%@%ﬁgﬁﬁgrg?%ﬁlebgk %E %Feferably from30/70 to

95/ 5. Thg thgr ratio (propylene/a-olefin) is nore preferably not |ess
t han 50/ 6{ nd nore preferably not nore than 90/10. [0108] The flexible

copol yner (b2) is a flexible copalyne db I | ZJ hyl

an o ol of i 1 haFERGSEPBIS MiD (BGLEF bOH SR GHons BRI Pct§ T aRd. The
fl exi bl e copol yner b2) is prepared b o] I, Zi at Jeast three

ol efins, “é‘ﬁi(%r &%éfaz? 14p Egrwﬁagﬁ%ﬁ%ﬁgﬁ%f&% ggﬁ?ﬁﬁéf?r om t he
object of the invention, it may contain, if desiredif%ﬂ%z%hg%%of is

copol yneCoRPRvBetn§B) Uk % P En Qde O A GHe 0 min.

lowefthan0.0lg/lOmin,thenthemeltviscosityoffhecopolymer
may be too high and the melt moldability of the resulting resin
composition may worsen. More preferably, MFRlis at least 0.05
g/10 min, even more preferably at least 0.1 g/10 min. On the
other hand, if MFR is over 260 g/10 min, then the mechanical
strength of the resulting shaped article may lower. More
‘preferably, MFR is at most 150 g/10 min, even more preferably
at most 100 g/10 min. Also preferably, the intrinsic viscosity
[nl., as measured in decalin at 135°C, of the copolyﬁer for use
herein is preferably from 0.01 to 10 d1/g, more preferably from
0.08 to 7 dl/g.
[0101]
The flexible copolymer (B) is prepared by polymerizing
- at least twomonomers selected froma group consistingof olefins,
dienes and aromatic vinyl-hydrocarbons. It is important to use
the flexible copolymer (B) formed of such monomers from the
viewpoint of the affinity thereof to the cyclic olefin polymer
(A) . Without detracting from the effect ¢f the invention, a

small amount of any other monomer than the above-mentioned
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[0109] Concretely, exanples of the starting material, a-olefin having from
3 to 20 carbon atons for the flexible copolynmer (b2) 44 are propyl ene,
1-but ene, 4-nmethyl-|-pentene, 1-hexene, 1-octene, 1-decene, 1-dodecene,
1-tetradecene, 1-hexadecene, 1-octadecene, 1-eicosene.

Oneor nor eof t hesemaybeusedherein. The starting material, cyclic olefin for
the flexible copolynmer (b2) nay be the sane as that used as the starting
material for the cyclic olefin polymer (A). [0110] The fl exi bl e copol yner

(b2) 1 RigRResd Way" RROIHHRIvRERA 26161 ERNBAR oBbELRRRDIY 0 a ratio of

from40 to 98 nold, "nore preferably from50 to 90 nbld of ethylene, from?2
to 50 ”DH%i Jjore preferably from5 to 40 nold of the other a-olefin, from
2 to 20 nolg, nore preferably from2 to 15 nol % of a cyclic olef in. This

: bstanti al | : : . Ctut |
uni ts dori ved FRERSERESCtRRier T PR RGN I eRon it (R theone
bstantially li t t he _f | exi, bl I b2 t havi

gol -1 | ke naburnti dbidir dBaire B2)' 8BAr (BAL by (he fact that the copol yuer
| et el [ I ind i t 135C flexjbl I h2

e br ocudda T soymR AREBRPOLE ot | AG¥r RETESANLLREY F IRkt Er CBPATR o t he.

sane nethod as that for the cyclic olefin“PoLyner &é). [[0O1 1h Ihe flexible

copol ymalprfaﬁgfeldsbg PP%WBF%ZEé%O‘?E/nEaSt two monome selecte rom

a group consisting of ethylene and an a-olefin having from 3
to 20 carbon atoms,

(b2): a flexible copolymer prepared by polymerizing ethylene,
an o-olefin having from 3 to 20 carbon atoms, and a cyclic olefin,
{(b3): a flexible copolymer prepared by polymerizing a
non-conjugated diene, and at least two monomers selected from
~ethylene and an ¢-olefin having from 3 to 20 carbon atoms,
(b4): a flexible copolymer of a random or block copolymer or
its hydrogenation product of an aromatic vinjl—hydrocarb'on and
a conjugated diene.
[0103]

The flexible copeclymer (bl) 1is an amorphous or
low-crystalline flexible copolymer prepared by polymerizing at
least two monomers selected from a group consisting of ethylene
and an o-olefin having from 3 to 20 carbon atoms. ©Of the above

- {(bl) to (b4), the flexible copolymer (bl) is especially favorably
used herein iﬁ view of the affinity thereof to the cyclic olefin
polymer (A). |

[0104]
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prepared by pol ynerizing a non-conjugated diene, and at |east two nononers
sel ected fromethylene and an.a-olefin having from 3 to 20 carbon atons.
The flexible copolyner (b3) is prepared 45 by polynerizing at | east one
non- conj ugated di ene and at |least two olefins, and is generally a random
copolynmer. Concretely, ethylene/a-olefin/diene copolyner rubber and

propyl ene/ a- ol efi n/ di ene copol yner rubber and so on are usable for it.
Wthout detracting fromthe object of the invention, the copolynmer my

contain, if desipeed rag¥ivider RAlYEY | 2aBhg uDsat WnRfr@mhoWRNONBE
conponent. [0112] Al pha-olef in to constitute the ethyl ene/a-ol efin/diene

copol ymen o ubheis Ay ike 8Radmet &f bHaBaViPanbieM s tanpd-Haihwes abens, and
its exanpl es arfe propyl ene, 1-buténe, 1-pentene, 1-hexene,

4o Y| loRell Sfigan LoOF! O TeHBRERE- NGl NELT oo ea s bligee,

hyl 4l;
especi al 'y“préferied are’a-olefrnsS havin from carbon atons. The

I t-Qyl t z fis / g fd i, % h
o' ar ra r%f%fr]ﬁ?)r#%i g:ﬁlgs SeHF%gr':.%r u%xg&nh‘yb‘?% T @'éf)dﬁlﬁem J€m

i I re
et hyl ene/ a-ol e copo er varies, depen g oh the type of

the a-ol ef] herei but .i.s.preferably rom 30/70 to 95/5. [0113]
Alpha-ol§ e%ﬁEFolgb%EPPtﬁf§5tﬁ§ gfggygé§373-olefin/diene copol ynmer rubber

may be aTO%b l,efin having from4 to 20 carbon atons, and its exanples are
1- but ene, -3 ntene, 1-hexene, 4-nethyl-I|-pentene, 1-octene, 1l-decene and

their mxtures, o exibie copolymer (bl) is prepared by polymerizing

at least two olefins, and is generally a random copolymer.
‘Concretely, ethylene/o-olefin copolymers and
propylene/a-olefin copolymers and so on are usable for it.
Without detracting from the object of the invention, it may
contain, if desired, any other copolymerizable unsaturated
monomer component.

[0106]

The startingmaterial, a-olefin for the ethylene/o-olefin
copolymers may be an c~olefin having from 3 to 20 carbon atoms,
and its examples are propylene, l-butene, 1l-pentene, 1l-hexene,

-4-methyl-l-pentene, 1l-octene, 1-decene and their mixtures. Of
those, especially preferred are a-olefins having from 3 to 10
carbon atoms. Above all, ethylene/propylene copolymer is
favorable in view of the affinity thereof to the cyclic olefin
polymer (A). The molar ratio of ethylene to oa-olefin
(ethylene/a-olefin) in the ethylene/a-olefin copolymer varies,
depending on the type of the a-olefin therein, but is preferably

from30/70 to 95/5. Themolar ratio (ethylene/oa-olefin) ismore
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those, especially preferred are a-olefins having from4 to 10 carbon
atons. The nolar ratio of propylene to a-olefin (propylene/a-olefin) in

t he propyl ene/ a-ol efin/di ene 46 copol yner rubber varies, depending on the
type of the a-olefin therein, but is preferably from30/70 to 95/5. [0114]
Exanpl es of the diene conponent in the ethylene/a-olefin/diene copolyner
rubber and the propyl ene/ a-ol efin/di ene copol yner rubber are |inear
non- conj ugat ed di enes such as 1,4-hexadi ene, 1, 6-octadi ene,

2- et hyl pherditag ave 16s8Bthyh-Jo pshepimdliii® prérdiiaitly hot- Aekadi ene;
cycl ohexadi ene, dicycl opentadi ene; cyclic non-conjugated di enes such as
met hyl t etyrahy digyizpdene,  5-vinyl norbornene, 5-ethylidene-2-norbornene,

5- et hyl ene- 2- nor bor nene, 5-isopropyl i dene-2-norbornene,
6-ch|oroq%hmwh-S-isopropenyl-2-norbornene;

2, 3-di i sopropyl i dene-5-nor bor nene;

2-et hyl i dene- 3 sopropylidene-5-norbornene; 2-propenyl -2,.2- nor bor nadi ene.
Pref erably, theThg’ont e%%aﬁgl?ﬂe d?%ﬁeenc%j;ponerﬁ ollhenrﬁhl% co 8Fyner%|fl§ from1
to 20 nold

re_ preferably from2 to 15 nmol % [0115]. The flexible
copol ymePrpBIepe B-PIREAM EPpBiERRracpar R oot BPdetaeroR product
of an-ar 2”@3'2‘6 g!’:ur.l%l:h éltdc;n?sc,a[':lg nitéi %gca?np&%ry g]ggtle_cbuq:ieenrée'. l-pentene,
l-hexene, 4-methyl-l-pentene, l-octene, l-decene and their
mixtures. Of those, especially preferred are a-olefins having
from 4 to 10 carbon atoms. The molar ratio of propylene to
a-olefin (propylene/a-olefin) 4in the propylene/ca-olefin
copolymer varies, depending on the type of the a-olefin therein,
but is preferably from 30/70 to 95/5. The molar ratio
(propylene/a-olefin) is more preferably not less than 50/50,
and more preferably not more than 90/10.
[0108]

The flexible copolymer (b2) is a flexible copolymer
prepared by polymerizing ethylene, an a-olefin having from 3
to 20 carbon atoms, and a ¢cyclic olefin. The £lexible copolymer |
(b2) is prepared by polymerizing at least three olefins, and
is generally a random copolymer. Without detracting from the
object of the ihvention, it may contain, if desired, any other
copolymerizable unsaturated monomer component.

[0109]
Concretely, examples of the starting material, c-olefin

having from 3 to 20 carbon atoms for the flexible copolymer (b2)
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[0116] For the flexible copolynmer (b4), concretely used are
styrene-but adi ene bl ock copol yner rubber, 47 styrene-butadi ene-styrene

bl ock copol yner rubber, styrene-isoprene bl ock copol yner rubber,

styrene-i soprene-styrene bl ock copol yner rubber, hydrogenated
styrene-but adi ene-styrene bl ock copol yner rubber, hydrogenated

styrene-i soprene-styrene bl ock copol yner rubber, styrene-butadi ene random
copol ymer rubber. [0117] In the flexible copolyner (b4) , in general, the

nol ar ratdre QPrdpelaiemat 1 Covtdye ; hydrasarPonit pehbeneOnj Ugakadndi ene
(aromatic vinyl - hydrocarbon/conjugated diene) is preferably from 10/90 to

70/ 30. The dutdnegenatgdenst Y1 edCadsdméll ensreXindcidend , 06k ne@Bak:eRE , I ubber
is a copol yner rubber prepared by hydrogenating a part or all of the

doubl e  BaRAs AN NG ditdsete/f eaﬁemﬂmeeaftﬁbxé%%&Qggaﬁeeehwrer

rubber. The hydrogenated styrene-isoprene-styrene b copo ynmer rubber

is a cOqu}%nE{a{-HﬁP?haFE@%ﬁgﬁ.edc ma@lgmafamheaﬂw B cBpbighickhe

- doubl e bonds remainTng in rene-isoprene- styrene yner
DT e Wb 6 PG B ﬁ-@%@%&%ﬂg E o e
thg cyclic olefin polymer {A).
[0110]

The flexible copolymer {b2) is prepared by copolymerizing
the monomers preferably in a ratio of from 40 to 98 mol%, more
preferably from 50 to 90 mol% of ethylene, from 2 to 50 mol%,
more preferably from 5 to 40 mol% of the other oc-olefin, from
2to20mol%, more preferably from 2 to 15 mol% of a cyclic olefin.
This is a substantially linear random copolymer in which the
constitutional units derived from these monomers are randomly
configured. The substantially linear structure of the flexible
copolymer (b2) not having a gel-like crosslinked structure is
confirmed by the fact that the copolymer completely dissolves
in decalin at 135°C. The flexible copolymer (b2) may be produced
by suitably selecting the condition for it according to the same
method as that for the cyclic olefin polymer (A).

[0111]
The flexible copolymer (b3) is a flexible copolymer
: prepared by polymerizing a non-conjugated diene, and at least
two monomers selected from ethylene and an ¢-olefin having from

3 to 20 carbon atoms. The flexible copolymer (b3) is prepared
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[0119] The radical initiator (C) nmay be any one capable of generating a
radi cal through thermal deconposition under heat 48 during nelt kneading,
and its type is not specifically defined. It includes peroxides, azo
conmpounds and redox initiators. However, those containing a netal are not
al ways favorable for shaped articles for clean roons since the netal

resi due may contanm nate the shaped articles. N trogen el enent-containing
conmpounds such as azo conpounds nay be often unfavorable since a nitrogen

conpound bEPolgnerizengvey leae® 6he idinaath AlddidEaienbCand dithgkystOr gani c
peroxi des are favorably enployed herein. Preferably, the radical initiator

(C) decormpm@sesedlind, sfid 2kl gen&PEEDy QUEhAGoRNRIdpIIRARE NJCopbelbly,
tenperature at which the half -value period becones one mnute is

preferabg%ﬂngﬂé%§Jagefgﬁqgie¥Qre preE??gﬁbéerthe teg9§8%Eure at H@;Ch t he

hal f-val ue “peri od becones one m nute m50C to [OlZOf ganic

per oxi degraatlehel - oae Lot et LOLLI ARL ibbor) 064 WleokelnesRETgX] des

such as e per oxi exanone peroxide; peroxyketals

such as  sholabl (s tHo RREGHOENS S06KABRe S Folf 4 Jhld Yhogrexhoct ane:

hydr oper oxi des such as oper oxi unmene roper oxi

115, 5 B SRENOTE ST bt sl OFf BBk LFem. prvrhss gepotypprizevle
unsaturated monomer component.
[0112]
| | Alpha-olefin to constitute the ethylene/ca-clefin/diene
copolymer rubber may be an a-olefin having from 3 to 20 carbon
atoms, and its examples are propylene, l-butene, l-pentene,
l-hexene, 4-methyl-l-pentene, l-octene, l-decene and their
_ mixtures. Of those, especially preferred are a-olefins having
from3 tol0carbonatoms. Themolarratioofethylenetoa-olefin
(ethylene/a-olefin) in the ethylene/o-~olefin/diene copolymer
rubber varies, depending on the type of the a-olefin therein,
but is preferably from 30/70 to 95/5.

[0113]

Alpha-olefin to constitute the propylene/a-olefin/diene
copolymer rubber may be an a-olefin having from 4 to 20 carbon
atoms, and its examples are l-butene, l-pentene, l-hexene,
4-methyl-l-pentene, l-octene, 1-decene and their mixtures. Of
those, especially preferred are o-olefins having from 4 to 10

carbon atoms. The molar ratio of propylene to a-olefin

(propylene/a-olefin) in the propylene/oa-olefin/diene
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as di-t-butyl peroxide, 2,5-dinmethyl-2,5-bis(t-butylperoxy)hexane,

2,5-di methyl -2, 5-bi s(t-butyl peroxy) hexyne-3; diacyl 49 peroxides such as

| aur oyl peroxide, benzoyl peroxide; peroxyesters such as t-butyl peroxy
acetate, t-butyl peroxy benzoate,

2, 5-di met hyl - 2, 5- bi s(benzoyl per oxy) hexane. [0121] The resin conposition
used for the shaped article for clean roons of the invention is prepared
by nelt-kneading a cyclic olefin polyner (A), a flexible copolyner (B) and

a radi caloogdiivined! PibbEY vAFiddl AepRARing OR!Hd' RGbeOsAltHOBPBYBE 14 D)
having at [N'east two radical -pol ynerizabl & functional groups in the

mol ecul e tiRYyel@ ,agded 110 prleeeaBa L FrahS 39N9 oMbt gkneaded to attain nore
ef ficient crosslinking. Accordingly, the abrasion resistance of the shaped

article rygyihg inproved. [0122] The pol yfunctional conmpound (D) having at
| east two radical-polynerizing functional groups in the nolecul e includes,

for exanple, d'g%gﬁl}zjgpgnze vi'@ﬂa acryl e, \é%tgﬁlgoggﬁgacryirgt e, epkriallyl

i socyanur at e, _phthalate, ethylene ~dim crylate,
Shaped AFCEATERPOR-GeRi™/ A3she of CRECTHUBR: | orF PR oparBd by the”
el Knoadt 091102 /B008 r: Y dtEh ™ Shpdifell © Slifled " R ™Lafky from T
non-conjugated dienes such as 1,4-hexadiene, 1l,6~-octadiene,
2-methyl-1,5-hexadiene, 6-methyl-1,5-heptadiene,
7-methyl-1l,6-octadiene; cyclohexadiene, dicyclopentadiene;
cyclic non-conjugated dienes such as methyltetrahydroindene,
5-vinylnorbornene, 5-ethylidene-2-norbornene,
5-methylene-2-norbornene, 5-isopropylidene-2-norbornene,
6fchloromethyl—5—isopropenyl-2-norbornene;
2,3-diisopropylidene-5-norbornene;
2-ethylidene-3-isopropylidene-5-norbornene;
2-propenyl-2,2-norbornadiene. Preferably, the content of the
diene component in the copolymer is from 1 to 20 mol%, more
preferably from 2 to 15 mol%.
[0115]
The flexible copolymer (b4) is a random or block copolymer
or its hydrogenation product of an aromatic‘vinyi-hydrocarbon
" and a conjugated diene.
[0116]
For the flexible copolymer {(b4), concretely used are

styrene-butadiene block copolymer -rubber,
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by weight of a flexible copolynmer (B), from0.001 to 1 part by weight of a
radical initiator (C) , and fromO to 1 part by weight of a polyfunctional
conmpound (D). 50 .......... - - __-[0124] The anount of the flexible
copolymer (B) is froml to 150 “parts by weight relative to 100 parts by
wei ght of the cyclic olef in polymer (A). Wien the anount of the flexible
copolynmer (B) is smaller than 1 part by weight, then the abrasion
resistance of the resin article could not be inproved sufficiently; and

the amuiityreny-htlalohealsth@ate 5 PAlccRy Wekdpbiyhert he rabher, hand,
when the amount of the flexible copolynmer (B) is larger than 150 parts by

wei ght, thendhe jipghaness of thgodiesul tingeshapeesr ticl e pRypRe,| ow and
the articlé may be "difficult to use for clean roons. Preferably, f he

[ T d I
TR L el g,
h f I f I I
1ol O O iRl oS ok grugb e é%%o@néﬁﬁu ot |

reaction | d _n t ffICI ntI go o the abra on reS|st of the
shaped art&%le%e g’ 50t B; Foved CI enth°>P° YﬁIé‘erabegggﬁé anount

IZdIaI:aI €a &F?&%ép%%é;iieb rang.om COpOltlflIglgrOIE‘II}%Ii)eQ‘?nd It the amountof the
[0117]

Inthe flexible copolymer (b4), ingeneral, themolarratio
of the aromatic vinyl-hydrocarbon to the conjugated diene
(aromatic vinyl-hydrocarbon/conjugated diene) is preferably
from 10/90 to 70/30. The hydrogenated
styrene-butadiene-styrene block copolymer rubber is a copolymer
rubber prepared by hfdrogenating a part or all of the double
bonds remaining in a styrene-butadiene-styrene block copolymer

- rubber. The hydrogenated styrene-isoprene-styrene biock
copolymer rubber is a copolymer rubber prepared by hydrogenating
a part or all of the double bonds remaining 1in a
styrene-isoprene-styrene block copolymer rubber.

[0118]

One or more of the above-mentioned flexible copolymers
(bl), (b2), (b3) and {b4) may be used herein either singly or
as combined.

.{0119]

The radical initiator (C} may be any one capable of

generating a radical through thermal decomposition under heat
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| arger than 1 part by weight, then the gas release fromthe resin
conposition may increase and the contam nation resistance of the
conposition nmay worsen. Preferably, the anbunt is at nost 0.5 parts by
wei ght. 51 [0126] The anmount of the pol yfunctional conpound (D) is fromO
to 1 part by weight relative to 100 parts by weight of the cyclic olefin
polymer (A). The pol yfunctional conpound (D) is an optional ingredient,
and it may be or may not be added to the conposition. For efficiently

at t ai ni n@ur®CheRe IkndddiGg, M RGN tyhBE £ ABRAIPKL I S g Bl Eaklieadded to
the conposition. |In that case, the preferred anount of the conpound to be

in the qeMPGRINIQYY ige®ixilRas! P0omssitadYan® SBioxMehetRREbEERbI Y  at
| east 0.01 parts by weight. On the other hand, however, if the anmount of

the polyiuiieliednatng QaROYthing 5 hotafladdaBr A1PAYS iriRIkIY gokhen the

gas release fromthe resin conposition may Increase and the contam nation

resi st an f ot Siet Lo ens e a t N, -1, at
%?la%ed Re-+GRARQ Eblr[ %%fg?yﬁ}gg’@% E%in% Itﬁé Rb¥a1t PEs3EAE hal

nost 0.5 parts by weight. era e resin conposition used

for he shaReflsnalll ple Jolnad 520,000 Gl LeLKERLERE. LUbERSE RGN 21 s

car bon ers ) I ng car i ber's e surtace reslstivity
o he SUERBlAk €8 T oL 8Vl SMaE MR bR Plen RAZ b I sLfigeShaPed

a nitrogen compound may vaporize away from the shaped articles.
Accordingly, organic peroxides are favorably employed herein.
Preferably, the radical initiator (C) decomposes at a suitable
speéd during melt kneading, and its temperature at which the
half-value period becomes one minute is preferably from 30 to
250°C. More preferably, the temperature at which the half-value
period becomes one minute is from 50°C to 200°C.

[0120]

Organic peroxides usable for the radical initiator (C)

include ketone peroxides such as methyl ethyl ketone peroxide,
.cyclohexanone peroxide; peroxyketals such as
1,1-bis(t-butylperoxy)cyclohexane,
2,2-bis(t-butylperoxy)octane; hydroperoxides such as
t-butylhydroperoxide, cumemehydroperoxide,
2,5-dimethylhexane-2,5-dihydroxyperoxide,
1,1,3,3-tetramethylbutylhydroperoxide; dialkyl peroxides such
as di-t-butyl peroxide,
2,5-dimethyl-2,5-bis{t-butylperoxy)hexane,

2,5-dimethyl-2,5-bis(t-butylperoxy)hexyne-3; diacyl
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addi tion, containing carbon fibers (E), the hardness of the shaped article
i ncreases and the surface friction resistance thereof |owers, and

t herefore the abrasion resistance of the container body increases and dust
formation owing to friction 52 nay be thereby prevented. Further,
containing carbon fibers (E), the nodulus of elasticity of the shaped
article increases. Therefore, when the size of the shaped article is

enl arged or even when a heavy substance is put therein, the dinensional

stabi | it peoxiidesshaped agki C|lﬁu&'%?7900§erbﬁi_agl Thenkype _()Eeirbﬂiaéf bon
- fibers (E) is not specifically defined. Various carbon fibers such as

pol yacrypeioldyels@ et BANucH | R8T - tityAheloRY SacEehtedl] Ogevhitpeperarg |1 gnin

fibers may beé used herein. In considération of the easiness 1n

mel t - knegdinR e 60 k! conkap Qi ' ,are preferred.
Car bon me e o S e A 1 R ek T n S POl B REE, * P Doy &
preferreqongqent of the carbon fibers (E) is from1l to 100 parts by

wei ght relative to 100 parts by weight of the total of the cyclic olefin

Fbers (£) i o ShemesofiolblnfERs ¥iEh cdx ne bhabRf A it el ehbEn 70 Ty
Fivers magong PRebrEEr{R s 18 iy th ovabeid-sndeddiy: anfgolle carber
olefin polymer (A), a flexible copolymer (B) and a radical
initiator (C). In this case, a polyfunctiocnal compound (D)
having at least two radical-polymerizable functional groups in
the molecule may be added to these materials and melt-kneaded
to attain more efficient crosslinking. Acc'ordingly, the
abrasion resistance of the shaped article may be improved.

[0122]

The polyfunctional compound (D) having at least two
radical-polymerizing functional groups in themolecule includes,
forexample,divinylbenzene,vinylacrylate,vinylmethacrylate,
triallyl isocyanurate, diallyl prhthalate, ethylene
dimethacrylate, trimethylolpropane triacrylate.

[0123]

The resin compositionused for the shaped article for clean
~rooms of the invention is prepared by melt-kneading 100 parts
by weight of a cyclic olefin polymer (A), from 1 to 150 parts
by weight of a flexible copolymer (B), from 0.001 to 1 part by

weight of a radical initiator (C), and from 0 to 1 part by weight

of a polyfunctional compound (D).
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and the nodulus of elasticity of the shaped article. More preferably, the
content of the carbon fibers (E) is at least 2 parts by weight, even nore
preferably at |least 6 parts by weight . On the other hand, if the content
of the carbon fibers (E) is 53 larger than 100 parts by weight, then the
melt noldability of the resin conposition may |lower and, in addition, the
nmechani cal properties of the container bodymay al so | ower. Mre
preferably, the content of the carbon fibers (E) is at nost 40 parts by
wei ght, [@vemjnore preferably at nost 20 parts by weight. [0130] As a
conductive filler, carbon black may be used in place of carbon fibers (E)

In this case, tI'B% &iﬁbﬁnf'cﬁf"’%ﬂb'fidxﬂhe %‘i)orl%%!e'} EBYRAS AN GN18HNI Ng

carbon bl ack does not |lower so nuch, not '1iKe that containing carbon f

fibers ( rtsa§9 %?E?ﬁ%%&aﬁﬁ?@% IR'O%C a&:%s“ﬁgfvw.-léﬂﬁ)@f *%ﬁevﬁﬁwﬁ nt of

the noldabilit e conp05|t|on s cofrpared wth™car

Tibers (EkeanBbboneh! ook | gl oo | %etﬁgrﬂe@arbelaesee plge@ardness

of the shape u0|ng t e surface friction nce
e of, 389 {EmaTRRRYIA { BR-ER R0 SEhah VR nbAET SR s PEahVE) o
o pagg %#asrm%?gnéaﬁﬁfézfﬁéﬂeﬁg@é%&zéﬁf heiRoiaronts
agent as gboambu%@eigepreferably at least 5 parts by weight. On the
other hand, when the amount of the flexible copolymer (B) is
larger than 150 parts by weight, then the toughness of the
resulting shaped article may be low and the article may be
difficult to use for clean rooms. Preferably, the amount is
Vat most 125 parts by weight.
[0125]
The amount of the radical initiator (C) is from 0.001 to
1 part by weight relative to 100 parts by weight of the cyclic
olefin polymer (A). If the amount of the radical initiator (C)
is smaller than 0.001 parts by weight, then the crosslinking |
reactioncouldnotsufficientlygocnlaﬁdtheabrasionresistance
of the shaped article could not be improved sufficiently.
Preferably, the amount is at least 0.01 parts by weight. On
the other hand, if the amount of the radical initiator (C) is
larger than 1 part by weight, then the gas release £rom the resin
composition may increase and the contamination resistance of

the composition may worsen. Preferably, the amount is at most

0.5 parts by weight .
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conposition may further contain heat-resistant stabilizer,

weat her-resi stant stabilizer, slipping agent, antiblocking agent, antif
oggi ng agent, lubricant, dye, pignment, natural oil, synthetic oil, wax,
organic or inorganic filler. However, in 54 consideration of the fact that
the shaped article for clean roons dislikes release of volatile

I ngredi ents and sol uble ingredients and dislikes generation of particles,
it is desirable that the anount of these additives is limted to the

| ower nost[dledl . [0132] A nmethod for producing the resin conposition that
Is for wuse for the shaped article for clean roons of the invention is

- described bel owneThfoufSsi 6f iy @oillyifeihctankd ebhpbasd DY) ielfrdeneadi ng a
cyclic olefin polymer (A), a flexible copolynmer (B) and a radi cal

i ni tiatord OpartlBg waightcreletivs RPL YT arktd byandh dteok!nd Blyei1gepol yner
(B) are nelt-kneaded at a tenperature at which the radical initiator (C

deconposeq.eramd gdx MY, bitd SRR O d Nk Surth ven §gshA

conposition of goo abrasion resistance. In this stage, I s desirable

t hat ti 6 i d t ith th
at a polotbwaq &?g)el,aagggegﬁmd €>) qaﬁfn%% 8d ha ﬁ@tscyrfe;?%fq)e% Q9 tHb e

radical initiator e Cross Ki ng rea%tlon e attal ned nore

ef oot | velokpokQtigh |0 Phendia ey p! Litlengost astd na-bagasene, My be

m xed at a tine, but preferredis a h viously e neddi ng a

cyclic obghbihiBal,YIRE donlpotiit &s i fEddb1y added to the composition.

In that case, the preferred amount of the compound to be in the
composition is at least 0.001 parts by weight, more preferably
at least 0.01 parts by weight. On the other hand, however, if
the amount of the polyfunctional compound (D) is larger than
1 part by weight, then the gas release from the resin composition
may increase and the contamination resistance of the composition
may worsen. Preferably, the amount is at most 0.5 parts by
weight.

[0127]

Preferably, the resin composition used for the shaped
article for clean rooms of the invention further contains carbon
fibers (E). Containing carbon f£fibers (E), the surface
resistivity of the shaped article may lower, and adhesion of
particles to the shaped article may be thereby prevented. In
addition, containing carbon fibers (E), the hardneés of the
shaped article increases and the surface friction resistance

thereof lowers, and therefore the abrasion resistance of the

container body increases and dust formation owing to friction
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copolynmer (B) , then adding a radical initiator (C) thereto and further
nmel t-kneading them This is because the crosslinking reaction is
preferably started at the stage when the cyclic olef in polynmer (A and
the flexible copolyner (B) have been fully blended 55 and it gives a resin
conposition of good dispersibility. [0134] When a cyclic ol efin polyner
(A), a flexible copolyner (B) and a radical initiator (C) are

nmel t - kneaded, then the nelt viscosity of the resulting resin conposition
may i ncr esge bawithgreby phevadvedcediurisst | ™dantgireagy icarbobhdidkase, this
may cause a problem when a nol ding nethod that requires high-level nelt

f1 owabi | i{tB) ,| shemudylack oF a1 il ey ofhigie shapednartidp®dntcireasies .
i njection-nolded at a high speed, or when a |arge-size shaped article is

produced THyr@fPred, nivaehi Ohe @1 £ NEE thes sﬂhﬁ@daaﬁﬁ:_@@__ﬁéi B il dd@brr equi res
severe di mensi onal accuracy is produced through injection nolding, then

good shapsfn HernClaehe@y GubtiabReOlisaipned thserkhs,C2he @hehB8ioh8i35] In
these cases, it is desirable that the cyclic olefin polyner (A is added

to the syNISRALR &he LWRpkdaTticTReqsl ekl y, preferred is a nmethod of
previously nmelt-kneading a part of a cycliC olefin polyner (A) and a

flexible p@lymer (B), then adding a radical initiator (C thereto and
['o ] . i : :
nmel t - kneadi ng 't hem and subsequently adding the remaining cyclic olefin

pol ymer (A) th%hgtnggd0§9khék@g§ﬂbﬂgf&ﬁggg kﬂ)tggsnot specifically
defined. Various carbon fibers suchas polyacrylonitrile (PAN)
fibers, pltch fibers, cellulose fibers and lignin fibers may
‘be used herein. In consideration of the easiness 1in
melt-kneading the composition containing them, short fibers are
preferred, Carbon nanotubes may also be used for the carbon
-fibers (E).
[012¢9]

A preferred content of the carbon fibers (E) is from 1
to 100 parts by weight relative to 100 parts by weight of the
total of the cyclic olefin polymer (A) and the flexible copolymer
{B). If the content of the carbon fibers (E) is smaller than
1l part by weight, then the antistatic property of the shaped
article may be insufficient. If so, in addition, the carbon
fibers may be ineffective for improving the abrasion resistance
and the modulus of elasticity of the shaped article. More

.preferably, the content of the carbon fibers (E) 1s at least
2parts byweight, evenmore preferablyat least 6 parts by weight.

On the other hand, if the content of the carbon fibers (E) is
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the m xture of the crosslinked structure-having cyclic olefin polynmer (A
and the flexible copolyner (B) may be diluted with the cyclic olefin

pol ymer (A) not having a crosslinked structure, and the nelt viscosity of
the resin conposition may be prevented 56 fromincreasing. The resin
conposition produced according to the nethod may have sufficiently

| nproved abrasion resistance. Not specifically defined, the ratio of the
amount of the cyclic olef in polymer (A to be added previously to the
anmount t Hergefr thanbkoadstert:d atyewelipheyi then atitk tiedit! malléabddditlyi 08) i S
preferably from1/99 to 70/30. If the ratio (previous addition/later

addi ti on)thesresti tempbBakibh¥hay Lower&hd abi agaam iongstisd MBeRaffichbe resin
conposition nmay |lower. Mre preferably, the ratio is at |least 5/95. On the

ot her hamghopelrtibg dEthe® cohRhebebDAYAHY 4 P66 halelr ,addbié prpfesabayger than
70/ 30, then the effect of preventing the increase in the nelt viscosity of

the resi RheQIBSd it OF tHAYcAMEE £ilBES (M)C{SheMobt LDl By wkEght, | east
50/50. [0136] In addition to the above-nentioned starting nmaterrals,

carbon ficRehSmoEb as_-efakﬁalgr sftefnagkyzmharkgeageqe%h!e.them In this

case, carbon fibers (E) maybe added to the system anytine, not
specificqblgOQefined. When a cyclic olefin polynmer (A, a flexible
copol ymer 6 ) "and a radical polynerization initiator (C) are m xed, carbon

I ihgter i a§ Eén”??’%gf% %i(;g')dhtgr%g%“ﬂh@{’f’%%rbto@leﬁi‘&é?k iR BLlsed i 514681 rabl e
of carbon fibers (E)}. In this case, the melt flowability of
the resin composition containing carbon black does not lower
somuch, not like that containingcarbon fibers (E), and therefore
carbqn black is useful from the viewpoint of the moldability
of the composition. However, as compared with carbon fibers
(E}, carbon black is not so effective for increasing the hardness
of the shaped article, for reducing the surface friction
resistance thereof and for improving the abrasion resistance
'thereof, and therefore, in general, carbon fibers (E) are
. favorable. In addition, carbon black forms particles, and is
‘therefore disadvantageous in that it is easy to cause dust
formation with scratches.

[0131]

In addition to the antistatic agent as above, the resin
composition may further contain heat-resistant stabilizer,
weather-resistant stabilizer, slipping agent, antiblocking
agent, antifogging agent, lubricant, dye, pigment, natural oil,

synthetic oil, wax, organic or inorganic f£iller. However, in
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added thereto after the three conponents of cyclic olef in polynmer (A,

fl exi bl e copolynmer (B) and radical polynerization initiator (C are
~previously nelt-kneaded, because the dispersibility of the individual
conponents may be better and the physical 57 properties such as

nol dability, abrasion resistance and nechanical strength of the resin
conposition may be better. In this case, when the cyclic olef in polyner
(A) is added to the systemseparately two tines in the manner nentioned
above, t lvemsickedadion dfthe(fgctrayabehadstetpédareiolalfargcleamrbbas| atter
part of the cyclic olef in polynmer (A to be added thereto, or nay be
added t haligld keis tdledd€of volatht et ediant soiiid Yol Gblaiygekhieents! | er
than carbon fibers (E) to be added to the system [0137] The cyclic ol ef
in pol ymand AislikesfdendieiswpRe yarticRs, and ikhges 88h6pé thaitt kakor (C)
may be nelt-kneaded at any tenperature at which the cyclic ol efin polyner
(A) and thunit! 8¥ Bhese0RahY iRt Bis CAimIEd @ dH A kel nByErator (C)
can deconpose. Concretely, the tenperature is preferably from 150 to 350C.
For nore [ghfixqi ently pronoting the crosslinking reaction, the kneading
tenperature is preferably not |ower than 200C. For preventing any excess
thermal deconpgqsit i LA, ad] - ef erably
ot higher ¢ ha M3000 A9 PEoghETnl; vAS B LABoLTTRBRNAE 27 £BEC,

naving  aRakh: Vel diG AP dr 2l o8R! £ 4 N0 art 138nb BEHIS 13 ehte dgngadi ng

t enper at ure

described below. The resin composition may be obtained by
melt-kneading a cyclic olefin polymer (A), a flexible copolymer
(B) and a radical initiator (C). The cyclic olefin polymer (A)
and the flexible copolymer (B) are melt-kneaded at a temperature
at which the radical initiator (C) decomposes, and the two may
be thereby crosslinked to give a resin composition of good
abrasion resistance. In this stage, it is desirable that a

polyfunctional compound {D) is added to the system along with

. the radical initiator (C), and the crosslinking reaction may

be attained more effectively.

[0133]

In blending them, all these starting ingredients may be
mixed at a time, but preferred is a method of previously
melt-kneading a cyclic olefin polymer (A) and a flexible
copolymer (B), then adding a radical initiator (C) thereto and
further melt-kneading them. This is because the crosslinking
reactionispreferablystartedatthestagewhenthecyclicolefiﬁ

polymer (A} and the flexible copolymer (B) have been fullyblended
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[0138] The apparatus for nelt-kneading is not specifically defined.
Various nelt-kneadi ng apparatus nay be used herein, including, for
exanpl e, a single-screw extruder, a twin-screw 58 extruder, a roll, a
Banbury m xer. Above all, preferably used is an extruder, especially a
mul ti-screw extruder such as tw n-screw extruder that enables sufficient
kneadi ng. When an extruder is used, it is desirable that not only a
regul ar screw but also a kneading disc or a reverse screw is disposed
therein and iinprgdwest lze desdadicomppeder ohhefeabodTRispeekibkngaged, the
resin conposition may be directly nolded as it is, or may be once
pelletizddisad t hen nelt-kneaded. [0139) When the cyclic olef in polyner
(A), the flexible copolymer (B) and the radical initiator (C) are reacted,

then generati owhesf adegenpasbiéein 5 @y, wd1kikameheopadiyfal
initiator and the resin is inevita Sone of these deconposi tion
product s (@)eaﬁmaaﬁrhli@cainﬂﬂﬁéﬂﬁs'(@Qréi:é A2 1%- KRR et e ARHORe 1t
resi stance of the shaped articles, is desirable to effectively renove

them Ac %%@'o@&'tér oheR Foen tyald %eghﬁfcd%wﬂfi@{ mgf‘)lnc:r.t é b&xhb! e

copolynmer (B) and the radical initiator are knea then it is

desi r abl @t @S @ RanREd Eﬂ%'[ ﬁp.g\égcﬁ.ﬂtgh%e\é%tlo |n &‘ﬂé&ef@?@er th&gem latile

conponents may be renove event  the type of fhe vent s not

Specifi C% e 494d1Em bhelBY Mo1314Y heBREA {0at M2 iliTes Hi gB-REGRTUM ©

-reduc
melt flowability is employed. For example, when a resin

composition is injection-molded at a high speed, or when a
large-size shapedarticle is produced through injectionmolding,
or when a shaped article that requires severe dimensional
accuracy is produced through injectionmolding, then good shaped
articles could not be obtained as the case may be.

[0135]

In these cases, it is desirable that the c¢yclic olefin
polymer (A) is added to the system separatély two times,
Specifically, preferred is a method of previously melt-kneading
a part of a cyclic olefin polymer (A) and a f£flexible copolymer
(B), then adding a radical initiator (C) thereto and
melt-kneading them, and subsequently adding the remainingcyclic
olefin polymer (A) fhereto and melt-kneading them. In this,
the mixture of thé crosslinked structure-having cyclic olefin
polymer (A) and the flexible copolymer (B) may be diluted with

. thecyclicolefinpolymer (A) not having a crosslinked structure,

and the melt viscosity of the resin composition may be prevented
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vent is preferably used for nore efficiently renoving the volatile
conponents. In this case, when a nulti-screw extruder such as tw n-screw
extruder is used, then it enables sufficient kneading and inproves the
efficiency of renoving volatile 59 conponents. [0140] Preferably, the
time for which the nelt after addition of a radical initiator (C) thereto
stays in the extruder is from 30 to 1800 seconds. The tine neans an
overall tinme after the addition of a radical initiator (C) to the system
and bef orfront hacpeadinyi omrid ressihnpefipastiiteba, pfeduadd drdvr@Esid to
conposition stays in the extruder having a vent. Accordingly, when two
ext ruder $hay Re tE6H mdyhBAvE Nt 18 d1St By ifp2bvel dtead fsi deBeatahices of the
two. On the other hand, when one extruder is used and a radical initiator
(O is addrdspbelelalivyiges ey KRRAGAEL o BECEISS ardd@itebl, thd1eYclihe ti e
means the residence tine taken to pass through the downstream zone after
the addi 1FinTPE1yhES| (ONES Bd HRAERYpPEY £8LS1Y %toeeheya:ﬁaaﬁﬂltﬂarw@ i nner
capacity of the extruder used by the injection speed. If the residence g
Lime is 0 §80daddd elathe GEMAoR UBhILLLR, SARBANGIG {Tih) DS
unsatisfactory; the tine Is re preferably seconds or onger, even
nore pre n r n ft i e ti ' o | ong,
t hen theb%%§%E§P%§ﬂ %ﬁ@?cﬁZng ﬁgygﬁﬁﬁﬂéw; ?ﬁ% %ﬁ%eqﬁggﬁ?egg?ggﬁgh%ot

|onger t0aR; 1398 /95¢80%hai34%h) f'sha1 18 SLE0 ¥ /98¢ +hAlo6e L3R40

seconds.

resistance of the resin compositionmay lower. Morepreferably,
the ratio is at least 5/95. On the other hand, if the ratio
(previous addition/later addition) is larger than 70/30, then
the effect of préventing the increase in the melt viscosity of
the resin composition may lower. More preferably, the ratio
is at least 50/50.
[0136]
Io addition to the above-mentioned starting materials,

carbon fibers (E) are also preferably melt-kneaded with them.

Inthis case, carbon fibers (E) may be added to the systemanytime,

not specifically defined. When a cyclic olefin polymer (A),
a flexible copolymer (B) and a radical polymerization initiator
(C) are mixed, carbon fibers (E) may be éimultaneously added
thereto. However, it is desirable that carbon fibers (E) are.
added thereto after the three components of cyclic olefin polymer
(A), flexible copolymer (B) andradical polymerizationinitiator
(C) are previously melt-kneaded, because the dispersibility of

the individual components may be better and the physical
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[0141] Preferably, MFR (as neasured at 230C and under a load of 2.16 kg
according to ASTM D1238) of the resin conposition thus obtained is from
0.01 to 100 g/10 min. If MFR thereof is 60 |lower than 0.01 g/10 mn, then
the resin conposition may be difficult to be nelt-nolded, especially to be
I njection-nolded. More preferably, MFRis at least 0.02 g/10 m n, even
nore preferably at least 0.05 g/10 min. On the other hand, if MFR ‘is

hi gher than 100 g/ 10 min, then the strength and the abrasion resistance of
t he shapgdoperitdes naychovwes . mdldabineiter, abhyrasMiR iresistarsd 8Adg/ 10
mn, even nore preferably at least 60 g/10 mn. [0142] The resin

conposi t m@thiahikalll s tPeSigth oF Phe 1R nAcopPeit i A s Be it tdr@anTpoons of
the invention. The nolding nethod is not specifically defined, for which,

however, dpigf eaked Wisen | thé Wy AR dEAR: pdDomb Bl F&; | 0N -J8l<H RS €RAdi tion
Is not specifically defined. For exanple, the follow ng condition is

pref err edysh@idddpatats I @worind §TREERE kHa%ine&BHeh%iﬁﬂ%aﬂwee, Bheherably
200 to 320C. Maxinum Injection Speed: 100 to 240 sec, nore preferably
120 to 18QrBbhSetberskNiB8F hQY SEladds&S e eto along with the latter
| part of the cyclic olefin polymer (A) to be added thereto, or
' may be added theretoc still after it. The same shall apply to
‘any other £iller than carbon fibers (E) to be added to the system,
[0137]
The cyclic olefin polymer (A), the flexible copolymer (B)
and the radical initiator (C) may be melt-kneaded at any
temperature at which the cyclic olefin polymer (A) and the
flexible copolymer (B) can melt and the radical initiator (C)

can decompose. Concretely, the temperature is preferably from

150 to 350°C. For more efficiently promoting the crosslinking

reaction, the kneading temperature is preferably not lower than

200°C. For preventing any excess thermal decomposition of the

resin, the kneading temperature is preferably not higher than
300°C. Tt is desirable to use a radical initiator (C) having
a half-value period of not longer than 1 minute at the kneading
temperature.
[0138]

The apparatus for melt-kneading is not specifically
defined, Various melt-kneading apparatus may be used herein,

including, for example, a single-screw extruder, a twin-screw
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100 to 250 MPa, nore preferably 150 to 220 MPa. Ml d Tenperature: 30 to
140C, nore preferably 30 to 80C. [0144] 61 The injection speed (m/sec) is
a value obtained by nultiplying the injection set speed of a screw by the
cross section of the screw. The injection speed may be often varied during
I njection operations, and in the invention, the maxi mumvalue of the

I njection speed in one injection operation is referred to as a nmaxi num

i njection speed (m/sec). Shaped articles for clean roonms have a

conpl i catesttriudear- di nehlk) @enBanpunfiniixeand Abede akl dipmteraidly asedr acy,
and, in addition, many of them have a relatively |large size. Accordingly,
shaped aritsd cdreseRteuder ef espbbyailhijeat infil-tin! statkvat et npdd Musuchj ast i on
speed over a certain level. On the other hand, when the maxi muminjection

speed i s twdn-Ricglew ékePulbe tIRY BnaBYedeAEMISRIWKkAGalionghe wikdiean heat
t hereof and enough care nust be taken for it. [0145] Preterably, the

overal | @agrileaass ddau) tie: s RRAGaE ehat Wt by Aueyd it veeayheat ed
at 150C for 30 minutes is at nost 20 g/g in ternms of hexadecane. The snall

o b e Tt
most 15 @40imF¥EPe THE KRERRSHE P dwd tiRSeot) IrHus EHAOlkneaded, the
resin composition may be directly molded as it is, or may be
once pelletized and then melt-kneaded.
[0139]
When the cyclic olefin polymer (A), the £flexible copolymer
- (B) and the radical initiator (C) are reacted, then generation
of decomposition products derived from the radical initiator
and the resin is inevitable. Some of these decomposition
products are volatile, and in consideration of the contamination
resistance of the shapedarticles, it isdesirable toeffectively
remove them. Accordingly, when the cyclic olefin polymer (A),

the flexible copolymer (B) and the radical initiator (C) are

melt-kneaded, then it is desirable to use an extruder having

a vent. In that manner, the volatile components may be removed
through the vent. The type of the vent is not specifically
defined. Itmaybeaventopentotheair, buta pressure-reducing
vent 1s preferably used for more efficiently removing the
volatile components. In this case, when amulti-screw extruder
such as twin-screw extruder is used, then it enables sufficient

kneading and improves the efficiency of removing volatile
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Preferably, the surface resistivity of the shaped article is from102 to
1012 @Q square. The surface resistivity of at npbst 1012 @Q square ensures
prevention of particle adhesion to the shaped article. Mre preferably, it
is at nmost 1010 Q square. 62 [0147] Also preferably, the Rockwell hardness
of the surface of the shaped article is from90 to 125 (unit, R scale).
Havi ng such a high hardness, the shaped article could be a container body
of good abrasion resistance. More preferably, it is at |east 100. In order
to nake tdompomepad.article have such a high hardness, carbon fibers (E)
may be added to it. On the other hand, however, if the hardness thereof is
too high,[otlaey the shaped article may scratch or break the matter

contai ned therein. The Rockwell hardness as referred to in this invention

is a value (Rpge#eehblRasthedtfhe 286r anendnlitie hfél%s’&%@%fiéddﬁ%éﬁ] Not
specifically defined, t e shaped article for clean roons of the invention

my be agy é&%d@é%ﬁhﬂﬂ@:.é‘ﬁ&f’ (i) Fh&€ABLO 'AUP: J.ht’ﬁﬂen&ki:'flﬁéer de £E¥ANPI €,

containers, trays and tools for handling materi , Intermedi ate products

andfi nal gpr ‘Eguféé? dde fﬂf@n mElm Oﬂlégla s B Rr&iANT fdnmaediciephei s @
or ate y f ronma

cont ai ner f sel ecte

sem Condaafﬁraug g&ageré&iégi WRHOPA LS & c PHD 3LEQETRIalRIbERL YOSt rat e.
e plate ody as

the production of a shaped article, for which a resin composition
stays in the extruder having a vent. Accordingly, when two
extruders are used, | then the time is a total of the residence
time of the two. On the other hand, when one extruder is used
and a radical initiator (C) is added thereto during the kneading
process therein, then the time means the residence time taken
to pass through the downstream zone after the addition. The
residence time may be calculated by dividing the inner capacity
of the extruder used by the injection speed. If the residence
time is too short, then the removal of veclatile components may
| be unsatisfactory; the time is more preferably 60 seconds or
longer, even more preferably 120 seconds or longer. If the
~residence time is too long, then the production éfficiency may
lower; the time is preferably not longer than 1500 seconds, even
more preferably not longer than 1200 seconds.
[0141]
Preferably, MFR (as measured at 230°C and under a load
of 2.16 kg according to ASTM D1238) of the resin composition

thus obtained is from 0.01 to 100 g/10 min. If MFR thereof is
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referred to herein includes not only | arge-size ones but also chips
obt ai ned by cutting them O such plate-like bodies, a container for

sem conductor substrates that require handling under severely-controlled
managenent is a preferred enbodi nent 63 of the invention. The contai ner
may be in direct contact with the plate-like body therein, or may contain
another container that is in direct contact with the plate-1ike body
therein. [0150] Another preferred enbodinent is a tool for handling a

mat eri al lower hahmedioat g/poodiuet, @hed fthei gbednpeosipekitIba mhgobeof the
type is often in direct contact wwth a material, an internedi ate product

or a finigFed u1eds be i Ia IBIRSD! 8spéBLaBPPtoasd Hafetibhemshapad product
of the invention to it 1is greatly advantageous. The tool includes, for

exanpl e, Motﬁéegz:gf%ra‘ﬂl JTBiHer i 0aPe 18384l @d oy 4@ teoh, | §vERt more
e

specifically i ned. The tool maybe used for handling articles of various

shapes, $4eEe2apIyaLE-16X8 LPDES /1Y ﬂﬁ'ﬁs.b SAMKE Wirer HaAHWE 12 Mrrt he

shaped article of "the invention i's favorable to a

ool for handhi pagl ael 1 56 HPAS &5 o ckRchathd LOMLABKLCANIUMI Ly SUbShT ates,

di spl ay substtates and recordi ng medi um substrat st preferably, it is

or 20, SabdpRehl ok chng MGt SR RS i BRMEEEADRIEL1 1,
inC|UdeSM§§b§§r2{Qfé£§¥ 80 g/10 min, even more preferably at least 60

g/10 min,

[0142]

The resin composition is melt-molded to produce a shaped
article for clean rooms of the invention. The molding method
is not specifically defined, for which, however, preferred is
injection-molding. The injection-molding condition is not
specifically defined. For example, the following condition is
preferred.

[0143]

Cylinder Set Temperature:
180 to 340°C, more preferably 200 to 320°C.
Maximum Injection Speed:
100 to 240 ml/sec, more preferably 120 to 180 ml/sec.
‘Injection set Pressure:
100 to 250 MPa, more preferably 150 to 220 MPa.
Mold Temperature:

30 to 140°C, more preferably 30 to 80°C.

[0144]
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production of integrated circuits, and substrates for production of solar
cells. Its material is typically silicon, but is not specifically defined.
Its shape may be circular |ike that of silicon wafers, but may be square
i ke that of solar cells. In 64 addition, it nmay also be chips cut out of
silicon wafers. [0152] Above all, one typical enbodinent is a container
for silicon wafers. The container for clean roons of the invention that
rel eases little gas and generates few particles is favorable for casing
silicon waf er s Théha.rsjexet iafn sspeedn({mbfees)i is enlwhiegobhasredapy, and
the size of the container for such silicon wafers is also enlarging.

Accor di nglult iwitHingotieingect ben eet spleed cihapetet by thesrebakecteaii re
hi gher-1 evel dinmensional accuracy as a whole, and the containers for clean

roons of dfhehkn¥y€péwon T ti nR:tAonsBaRed mayhbdwrtdh RRASIENauriageur acy
are favorable to them [0153] In the case of a container referred to as a

ccarrier ijhjeskieh a?ékaemoﬂ@f, 45 Ae tll! Vet 8bh NGt ndi@Mun9aghbi CON
wafers are in direct contact with the carrier, contamnation is especially

probl emalyeC nbni 4lelk£1 90 spdd %n@ﬁeoﬁﬁf%%tféﬂ%pé&{‘éfdﬂ @%t ifrg@eﬂ:@da

processi ng solution used. ~ Accordingly, e shaped articl or clean roons

he! an i e Repdiph LR SELEoL Upddi (RRLLE) 0l shled sl o0,
clean rooms have a complicated three-dimensional profile and
require dimensional accuracy, and, in addition, many of them
have arelatively large size. Accordingly, shaped articles are
preferably injection-molded at a maximum injection speed over
a certain level. On the other hand, when the maximum injection
speed is too high, then the resin may decompose owing to the '
shear heat thereof and enough care must be taken for it.

[0145]
Preferably, theoverallgasrelease fromthe shapedarticle

of the invention when heated at 150°C for 30 minutes is at most
20 ug/g in terms of hexadecane. The small gas release ensures
the contamination resistance of the shaped article when used
lin clean rooms. The overall gas release is more preferably at
-most 15 ug/g, even more preferably at most 10 pg/g.
[0146]

Preferably, the surface resistivity of the shaped article
is from 10% to 10'2 Q/square. The surface resistivity of at most
10*2 £2/square ensures prevention of particle adhesion to the

shaped article. More preferably, it is at most 10'°® Q/square. .
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a container, or that is, a case or a box where the carrier is cased
therein, as well as to an integrated container that serves both as a
carrier and as a case. [0154] 65 Exanples of the display substrate are a
substrate for production of liquid-crystal displays, a substrate for
production of plasnma displays, and a substrate for production of

el ectrol um nescent (EL) displays. The substrate material 1is typically
gl ass, but may be any others, for exanple, a transparent resin.

Cont am ngftoii@y jresi stance is inportant for these display substrates, and
using the shaped article for clean roons of the invention for themis

favorabl e. Thengsar SradPévabl ff 48eSREEkHE SR - i 021 88e MIdtded BY the
shaped article for " clean roons of the invention that has good di nensi onal

acour acy nkoGnhBRR hftiaygrabl@od 955k ExaMples: ofk Hiecor dhogpgedi um

substrate are har Isc substrates and optical disc substrates. T

mat o1 | Al sBena! s o3 hAt | 455 shpkUPLERLbYe Thila Yo 8l BSArablibsl S NO!

limted thereto.” The material o I ca I SC S rates Is typically a

I . . I 1 . it ed
Lhoror o BBavPREC kbBacHERaEToh WL ER {n b, Y SRIODT ey, © 08k kT LS
t he recen

A C AT S R AP R T S
cont am nﬁgtr‘drr{ggsbaggrgon fibers (E) may be added to it. On the other
| hand, however, if the hardness thereof is too high, then the
shaped articlemay scratch or break thematter contained therein.
The Rockwell hardness as referred to in this invention is a value
(R scale) measured at 23°C according to ASTM D785,
J0148]

Not specifically defined, the shaped article for clean
rooms of the invention may be any and every one used in clean
rooms. It includes, for example, containers, trays and tools
‘forhandlingmaterials, intermediate products and final products
in clean rooms.

[0145]

One preferred embodiment is a container for a plate-like
bodyselected fromasemiconductor substrate, adisplay substrate
and a recording medium substrate. The plate-like body as
referred to herein includes not only large-size ones but also
chips obtained by cutting them. Of such plate-like bodies, a

container for semiconductor substrates that require handling

under severely-controlled management is a preferred embodiment
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significant influence on the properties of the recording nedia, and the
shaped article for clean roons of the invention is favorably used for the
substrates. EXAMPLES 66 [0156] The invention is described in nore detai
with reference to the follow ng Exanples. In the Exanples, sanples were
anal yzed and eval uated according to the nethods nentioned below [0157]
(1) dass Transition Tenperature: A sanple is heated at a heating speed of
10C mn and its DSC curve is drawn. At around the glass transition

t enper at wEfetheinventcigve, The tohtechédmappbRl innPErsst icondiace wighep-|i ke
tenperature profile. In this, the point at which the straight I|ine that is

at the S &l giLatanteké mddie trridical oﬁ}! rh@ftddiftafirrpl&hoﬁzh%xe&bﬁﬁéﬂﬂefi ne from
each base line. crosses the DSC curve is referred to as an internedi ate

gl ass tr aasitt HaN jheaRekakUbentadewR@hnNtnat pYhteb1ike B6bE9 Shbrbine
extended fromthe base line on the |lowtenperature side to the

hi gh-t enpgnakyre side crosses the tangential line drawn to the maxi mum
inclination point of the step-like tenperature profile of the curve is

referred to aggeghas Eégégéiahi Qﬂgégi‘%h?giée@@&ﬁ%“kﬁfgﬁgﬁdﬂh taat which

the straight [1ne exte rom-t ase [ine on't tenperature side

;gxit Pn‘im' &%F?%ﬁr g%HLig}%xq@?&j{a}ﬁesﬁsotd'&%t LN Alndd BEodAY) tenLhe
tool of the type is often in direct contact with a material,
an intermediate product or a finished product, and therefore
the application of the shaped product of the invention to it
is greatly advantageous. The tool includes, for example,
tweezers, The matter to be handled by the tocl is not
specificallydefined. The toolmaybeusedforhandlingarticles
of various shapes, suchasplate-likebodies, blocks, containers.
Above all, the shaped article of the invention is favorable to
atoolforhandlingplate-likebodies selected fromsemiconductor
substrates, display substrates and recordingmedium substrates.
Most preferably, it is favorable to a tool for semiconductor
substrates that require handling.under severely-controlled
management.

[0151]

The semiconductor substrate includes substrates for
productionofintegratedcircuits,andsubstratesforproduction
of solar cells, Ifs material is typically silicon, but is not
specifically defined. Its shape may be circular like that of

silicon wafers, but may be square like that of solar cells. 1In
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step-like tenperature profile of the curve is referred to as a gl ass
transition-ending tenperature. In this, the glass transition-starting
tenperature is used as a glass transition tenperature. 67 [0158] (2)
Overall Gas Rel ease: An injection-nolded disc sanple having a di aneter of
150 mmis previously washed. The washing operation is as follows: The
sanple is brush-washed with a solution prepared by dissolving a surfactant
in pure water, then dipped three tines in ultra-pure water, and dewatered
and dri eaddihdod,i ed $@yPka sos beuchlipocust bupSofABRULcOnlwgfeist he strips
are put into a test tube and heated at 150C for 30 m nutes, whereupon the
rel eased [@as2js collected at -40C and introduced on line into a gas
chromat ography device to determ ne the overall gas release from the

sanpl e. The ovabghbk 833, YrRASEPicLOMMERIinedtt CONVET E8fltaifek kR Of
hexadecane. For the released gas collection, used is a Curry point

pur ge- ang453RnSEaRe £ . " Madebod tRi A0P A or %@%%ﬂsegfb&hé\'hﬂﬁgﬁt%ﬂsek'

Kogyo- KK For the anal ysis and quantlflcatlon used are gas

o ol CSARMBRERE L 058 e act%ﬁ#gé%%@%%f%saﬁas%@%'

zzxwzdszﬁzﬁﬁ%%%;ﬁl“f%@? GebREys, HRECBIEEL L AR sty 1o

G M5 ag 14 g?.}'ag %ﬂgsgaaggsfmaﬁ easkizae:r e% t?l%r %%fn‘tain%r for such
silicon wafers is also enlarging. Accordingly, with upsizing
thereof, the shaped articles shall require higher-level
dimensional accuracy as a whole, and the containers for clean
rooms of the invention that may be shaped with good dimensional
accuracy are favorable to them.
.t0153]

In the case of a container referred to as a carrier in
which silicon wafers are directly aligned, then the silicon
wafers are in direct contact with the cérrier, contamination
is especially problematic. In addition, there may occur
cross-contamination wvia a processing solution used.
Accordingly, the shaped article for clean rooms of the invention
is favorable for the carrier of the type. Inaddition, the shaped
article for clean rooms of the invention.is also favorable to
é container, or that is, a case or a box where the carrier is
cased therein, as well as to an integrated container that serves

both as a carrier and as a case.

[0154]
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hexadecane -converted anount of the gas released fromthe sanple is
obt ai ned. [0159] (3) Taber's Abrasion Amount: 68 The abrasion amount of a
sanple is determ ned according to JIS K7204 . The abrasion tester is
manuf actured by Toyo Tester Kogyo; the abrasion ring is CS17; the load is
1000 g (each arm 500 g); the nunmber of rotation is 1000. When the resin
conposition contains carbon fibers or a hydrophilic polyner, an

i nj ection-nol ded di sc sanple having a dianmeter of 150 mMmmis prepared and
tested. Wen t ERainplies @FNROS dieplagnkabiiratel hher acaubgirhtbegsrnor a
hydrophilic polynmer, a rectangular 1njection-nolded sanple having a |length
of 130 Mprodudtdlon obr 120gimuasgdystali cdi@sFaPs, 2 dMubsir@Rar edoand
tested. I'n the Conparative Exanples where comercial |l y-avail abl e waf er

carriers p%ro%u%"&%bhzsgap:@aérh@tdj%ﬂaﬂss aHb aWudtidee '%ﬂ?%@.ﬁctﬁ!éﬁ? " of
each sanple and tested. The "U-curved part"™ as referred o herein is the

wal | - par fogf QE%@:&&E&EB@EEME“(EM Sﬁéﬁ?%& i o s%‘i%%] ma(:é):fiéh.l | con

Waf er Scratch Abrasion Resi stance: ction-nol de I sc sanpl e having a

g ameter sof flodTRy Sl sld. Sholoh SIS WAL Yol st Lher

t ested. h I SC S I's” kep N~ cont ac per1phery of a

sili .con \ﬁ@‘fa%rspg@éh%grgs .gﬁ ?‘n%o%{t a%Iinzc‘:&(?LorHT}eg Egtgnlcgaqu %Tmp%Q:Q: ant for

these display substrates, and using the shaped article for clean
rooms of the invention for them is favorable. Thére are many
large-size display substrates, and using the shaped article for
clean rooms of the invention that has good dimensional accuracy
for them is favorable.

[0155]

Examples of the recording medium substrate are hard disc
substrates and optical disc substrates. The material of hard
disc substrates is typically metal or glass, but is not limited
thereto. The material of optical disc substrates is typically

a transparent plastic such as typically polycarbonate, but is

not limited thereto. 1In these recordingmedia, the composition
of the recording film varies depending on the recording form
thereof. With the recent striking improvement in the recording
density in these media, even a minor contaminant may have a
significant influence on the properties of the recording media,
and the shaped article for clean rooms of the invention is
'favorably used for the substrates.

EXAMPLES
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g is applied thereto; and in that condition, the sanple is slid back and
forth against the silicon wafer for a distance of 30 mmat a sliding speed
of 50 cycles/mn. The sliding direction is vertical to the wafer face, and
the wafer face and the test 69 face of the disc sanple are kept vertical
to each other; and 1in that condition, the sanple is kept slid for 2 hours.
The silicon wafer is an 8-inches wafer manufactured by Wacker NSCE
(thickness, 725 25 gym). The test apparatus is an abrasion tester

"NUS- | SOForssuf act ur edby Suga Shi kenki. After the test, the degree of
abrasion is visually evaluated according to the criteria nentioned bel ow

I'n the Conpar atfheei h¥afiPies 1ae8crs BEHEL & inddrley advai i abi h Walreirepel i ers
are analyzed, a flat part 1is cut out of the "U curved part" of each sanple

and testag tHe PEOMLowMIGNERRRBEEEN dust wherethPRLd). t Sahpeeuaioicedge and

the disc sanple. 2 to 5 points: Evaluated as interned ate between 1 point

and 6 p@ihat Hén ' i ' | ce. 6
poi nt s: N(I)1 é@rzéam on(!l %fjg? ﬁ?gﬁﬁﬁ& h grr?a% ﬁgﬁ%ﬁe@{h%@éﬂaﬁ#rﬁ&ﬂf %‘eﬁgi sc
sanpl e. hg&@yh (5) Surface Resistivity: An injection-nolded disc sanple
having a dianeter of 50 mmis left at roomtenperature for 24 hours, then

condi ti OQ‘iq Gﬁtas%?’cf'r%ﬂgi%.o% q.%%gg:%;éu%po % RH for at |east 6 hours, and

A gample is heated at a heating speed of 10°C/min and its
DSC curve is drawn. At around the glass transition temperature

on the curve, an inflection point appears to give a step-like

temperature profile. In this, the point at which the straight
line that is at the same distance in the vertical direction from
the extended line from each base line crosses the DSC curve is
referred to as an intermediate glass transition temperature.
The point at which the straight line extended from the base line
on the low-temperature side to the high-temperature side crosses
the tangential line drawn to the maximum inclination point of

the step-like temperature profile of the curve is referred to

as a glass transition-starting temperature. The point at which
the straight line extended from the base line on the
high-temperature side to the low-temperature side crosses the
tangential line drawn to t.)he maximum inc¢lination point of the
step-like temperature profile of the curve is referred to as
‘a glass transition-ending temperature. 1In this, the glass
'transition-starti_ng temperature is used as a glass transition

temperature.
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tested. First, 100 V is applied to the sanple, using a resistor "Super
Megohmmet er SM 8220" nmanuf actured by Toa Denpa Kogyo. A copper plate
having a thickness of 0.1 0.02 mmand a size of 10 nmx 10 mmis put

- between the positive electrode termnal 70 and the disc surf ace and

bet ween the negative electrode termnal and the disc surface, and the

di stance between the two copper plates is 10 nm The resistance of the
copper plate used herein is much smaller than that of the disc sanple, and
the fornd0l1589 negligible. Wen the surface resistivity value of the sanple
thus tested is smaller than the detection limt (5 x 105 9/square) , then
a hi gh-r¢gisteacalaetas RB8348e:manuf actured by Advantest 1s used and the
surface resistivity of the sanple is again deternm ned at an application

vol tage of 1 Vahheifdetaacaisiden diecASddh DB hbviny kheidnebar ¥f YeoExanpl es
where comrercially-available wafer carriers are analyzed, a flat part is

cut out ph 19§ rddieHMedwAsHhEE Oleﬁ‘é%siﬁmy gpapdiisatedas FO108ks( 6)

Di nensi onal Accuracy: waf er carrier sanple produced by injection-nolding

is leftrgp s@@ﬁéfﬁ@%ﬁ@h%ﬁsfx@ﬁ vﬁ%ﬂ‘é’%&iuti‘aﬂ prlepR ey i 8868vehg 23C and

at a humdity -of 50 % RH for at | east hours. "Thus condi tioned, ?he si ze

(mm of E%ﬂﬂétﬂ‘z{t ix?fpu%%% ﬂsthgﬂ' ;) dtﬂ&:é:églmés'ﬁmﬁﬁlﬁ}:éizgﬂreus'”9 an

i mage anal yzer e 1 nage al'yzer fomatic wafer carri

appoar aNge Lest aha AR e GY-SHD U 1R 6L UESEb 2% AHGHE s TERENPhOGY. i ve

waf er carrier
strips. About 0.1 g of the strips are put into a test tube and

heated at 150°C for 30 minutes, whereupon the released gas is
collected at -40°C and introduced on line into a gas
chromatography device to determine the overall gas release from
the sample. The overall gas release is computed, as converted
in terms of hexadecane. For the released gas collection, used
is a Curry point purge-and-trap sampler "Model JHS-100A"
manufactured by Nippon Bunseki Kogyo KK, For the analysis and
quantification, used are gas chromatography/mass spectrometry
analyzers (GC/MS analyzers) "Model GC-14A" and "Model QP1100EX"
manufactured by Shimadzu Seisakusho. A hexadecane solution
havingaknown concentrationis analyzedunder the same condition
(heating at 150°C for 30 minutes, collecting at -40°C, and GC/MS
analysis), and based on the peak area fhereof, the
hexadecane-converted amount of the gas released £from the sample
is obtained.

[0159]

~(3) Taber's Abrasion Amount:
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.sanpl es of the sanme conposition were anal yzed. The absolute val ue between
each test value and the nean value of the five test data is obtained, and
t he maxi num val ue i ndicates the dinmensional fluctuation (nmm of the
sanples. 71 [0163] Exanple 1: Materials (A) to (E) used in this Exanple
are as follows: Cyclic Adefin Polymer (A): Random copol yner of ethylene
and tetracyclo[4.4.0.12'5.17,10] - 3-dodecene (hereinafter it nay be
abbreviated to "TCD-3"). As neasured through 13CG-NVR, its ethylene content
Is 62 nolt; asTiweaabradion alrcabt rofat i43hfle id sdadtdminssd acceedingy [i ]
Is 0.60 dl/g; and its glass transition tenperature (Tg) is 105C. As
measur ed t@at TPIRT204t s MrRabradeodn @ dteadi ®hadutbckgreaass oyng TestADTM
D1238) is 8.2 g/10 mn. The structural formula of TCD-3 is shown bel ow.

[0164] [KOg@i;Cohe ldbras 0ddidd @xi bbe7 Cofred Wwaria (LB) 1o6d hy | @tpeery! ene

random copol yner "P-0880" manufactured by Mtsui Kagaku. Its ethylene
content 59080y P! the inibnt@ASSEt K3RaitibaN 1LMPE6AL Ur GyHelD) thé redén its MR

(as measured at 230C and under a load of 2.16 kg according to ASTM D1238)
is 0. 4 goMpodiftiont EohtalinkScdrBofl fhetd SN SardphidicBPb1ymer,
an injection-molded disc sample having a diameter of 150 mm is
prepared and tested. When the resin composition contains
neither carbon fibers nor a hydrophilic polymer, a rectangular
injection-molded sample having a length of 130 mm, a width of
120 mm and a thickness of 2 mm is prepared and tested. In the
Comparative Examples where commercially-available wafer
carriers are analyzed, a flat part is cut out of the "U-curved
part” of each sample and tested. The "U-curvedpart" as referred
to herein is the wall part formed vertically on this side in
Fig. 3.
[0160]
.(4) Silicon Wafer Scratch Abrasion Resistance:
An ;i.njection-molded disc sample having a diameter of 150
mm is left at room temperature for 24 hours, and then tested.
The disc sample is kept in contaét with the outer periphery of
& silicon wafer having a diameter of 200 mm, and a lcad of 500
g is applied thereto; and in that condition, the sample is slid
back and forth against the silicon wafer for a distance of 30
mm at a sliding speed of 50 cycles/min. The sliding direction

is vertical to the wafer face, and the wafer face and the test
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g/cnB; and its degree of crystallinity as nmeasured through X-ray 72
diffractionetry is about 10 % Radial Initiator (C: "Perhexyne 25B"
manuf actured by N ppon Yushi. Its main ingredient (at least 90 % is

2, 5-dinmet hyl -2, 5-bi s(t-butyl peroxy) hexyne-3. Its tenperature at which the
hal f - val ue period becones one mnute is 194.3C Pol yfunctional Conpound
(D): Divinyl benzene. Carbon Fibers (E): PAN-type carbon fibers "Besfight
HTA- C6- UAL1" manufactured by Toho Tenax. They are chopped strands having
a fiber diaoeted thle dilm sadpdel engtkept verticahdtdadaty cthead;umnd
intrinsic resistivity of 10-3 m [0166] 2 kg of ethylene/ TCD-3 random

copol ynerimpeiHat comdd tddng thle ehhpllenespkepy! shedr asdom leeped y mehepel | et s
were well mxed, then nelt -blended in atw n-screw extruder ("PCV45 "

manuf actairledorbyakkegbs ateBkohchbsawdyd s nddhurfaaReed byawadke?®Ecrand t hen
pell etized through a pelletizer into pellets (a). [0167] The tw n-screw

The cont o o e T D BT TR e s S 0 BhERSEeR, 1o the
afr The t&H 1% *NUS - -IS03" manufactured by Suga Shikenki. After the test,
the degree of abrasion is visually evaluated according to the
criteria mentioned below. In the Comparative Examples where
commercially-available wafer carriers are analyzed, a £flat part
is cut out of the "U-curved part" of each sample and tested.
1 point: Much abrasion dust adhered both to the wafer edge and
the disc sample.

- 2 to 5 points: Evaluated as intermediate between 1 point and
6 points, The larger points indicate bhetter abrasion
resistance.

6 points: No abrasion dust found both on the wafer edge and on
the disc sample.
[0161]
(5) Surface Resistivity:

An injection-molded disc sample having a diameter of 50
mm is left at room temperature for 24 hours, then conditioned
at 23°C and at a humidity of 50 % RH for at least 6 hours, and
tested. First, 100V is applied to the sample, using a resistor
"Super Megohmmeter SM-8220" manufactured by Toa Denpa Kogyo.
A copper plate having a thickness of 0.1 = 0.02 mm and a size

of 10 mm x 10 mm is put between the positive electrode terminal
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constitution is mainly a regular screw, but before and after 73 the vent
at around the center, a kneading disc is disposed. The nean residence tine
for which the fed resin stays in the extruder wuntil it is extruded out is
about 3 mnutes. [0168] To 4 kg of the above pellets (a) , added were 4 g
of "Perhexyne 25B" and 4 g of divinyl benzene, and well m xed. The m xture
was put into the above-nentioned tw n-screw extruder, "PCM 45" (cylinder
tenperature, 230C), and nelt-kneaded and reacted, and then pelletized

through an@elletdi g€kurtaeeltd BE8wbbh thd R4§1ide el cRftrblae whavimgel | et's
(b) and 16 kg of ethylene/ TCD-3 random copol ynmer pellets were well m xed,

then nel 5o hl @MIeh dd) suldFR RO R BIE | PNAChIVd bheTSieRN EKB BRSIcopidd 45" at a

cylinder tenperature 220C, and pelletized through a pelletizer into

pellets : in ( i@t 230C
(under aéf%gﬁgg%s%.e%ﬁkg%ggc%ﬁ%%% 25%?/%3[)%%%8)% ojftﬂl'seﬂig'/a ?(L)H fn%\l.@The

e ot 2B REREA 15 AL i sl cpSaffeg s i egplend of

A e S Sy Bl Al ca ST I 8 gyt e

(pellets,, (C)fcarhon fibers), of 20k aN I fnkpeadadsidpi &idie e

| then a high-resistance meter "R8340" manufactured by Advantest

is used and the surface resistivity of the sample is again
determined atlan application voltage of 1 V thereto according
to ASTM D257. In the Comparative Examples where
commercially-available wafer carriers are analyzed, a flat part
is cut out of the "U-curved part" of each sample and tested.
[0162]
(6) Dimensional Accuracy:

A wafer carrier sample produced by injection-molding is
left at room temperature for 24 hours, and thén conditioned at
23°C and at a humidity of 50 % RH for at least 6 hours. Thus
-cqnditioned,_the size (mm) of the part of the sample as indicted
in Fig. 4 is analyzed, using an image analyzer, The image
analyzerisznlautomaticwafercarrierappearancetester“Model
CV-9800#manufacturedbyAugustTechnology. Five wafer carrier
samples of the same composition were analyzed. The absolute
value between each test value and the mean value of the five

test data is obtained, and the maximum value indicates the

dimensional fluctuation (mm) of the samples.
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tw n-screw extruder used herein is a internmeshed co-rotating 74 tw n-screw
extruder, having a screw dianeter of 35 mmand L/D of 35. [0171] The
extruder is conposed of parts d, C2, C3, ¢4, C5, H and D fromthe notor
~side, and the tenperature of each part is controlled by independent

. heaters. The O part has a supply port for resin conposition pellets; the
C3 parts has a supply port for carbon fibers; and the area covering the C4
and C5 parts has a vent hole. The supply port for resin conposition

pel l ets [aidbIThe supply port for carbon fibers are open to the air. The
vent hole is connected with a vacuum punp, through which the extruder is
forcedl y Hig@gaseed by pressure reduction. [0172] The screwis a
prefabricated segnment-type screw, and the screw constitution is as

fol lows: A reguatera@neW ARWNYER 5 An Ohid Zkampl® heeROSiFLNQRGE:i n the
part . In the part C2, a regular screw having a length of 120 nm a

kneadi ng (816G hdMid¥ n @oh9a@kh (@f) ;85 nm and a regul ar screw having a | ength
of 72.5 mmare positioned in that order. In the part C3, a regular screw

having a | engt ka0f30405 MM ang, A ding disc havi gghgibgaath ofp42. 5 mm
: Ly .

are positioned i n that order. he part C4, a reverse screw having a

I th of b hayi I '
o1 1§ ondd TTRAD 4 deBI T 1re” e {AaBefe Bl ind et VEMAG0S 1 ength

posi tione n that "order. In the part
of 212'Sa%fe%i%cﬁ%ldt'toone'drcﬂr'B'tP.e PRE measured through '*C-NMR, its

ethylene content is 62 mol%; as measured in decalin at 135°C,
itsintrinsicviscosity[1]}is0.60d1/g;: anditsglass transition
temperature (Tg) is 105°C. As measured at 230°C, its MFR (under
a load of 2.16 kg according to ASTM D1238) is 8.2 g/10 min. - The
structural formula of TCD-3 is shown below.

[0164]

[Chemical 17]

[0165]
Flexible Copolymer (B):

Ethylene/propylene random copolymer "P-0880"
_manufactured by Mitsui Kagaku. | Its ethylene content is 80 mol%;
its glass transition temperature {(Tg) is -54°C; its MFR (as
measured at 230°C and under a load of 2.16 kg according to ASTM
D1238) is 0.4 g/10min; its [n] is 2.5d1l/g; its density is 0.867

g/cm3; and its degree of crystallinity as measured through X-ray
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H, a reverse screw having a length of 10 mm and a regular screw 75 having
a length of 42.5 nmmare positioned in that order. [0173] The pellets (c)
were fed into the extruder through the resin conposition pellets supply
port in the part C; and PAN-type carbon fibers were added thereto through
the carbon fibers supply port in the part C3, using a | o0ss-in-weight
feeder. The cylinder tenperature was set at 250C, at which these were

nmel t-kneaded at a screw revol ution of about 200 rpm In this stage, the
ext ruder digffriaotdedietrgedas abdutnder 2a reduced pressure |ower than the

at nospheric pressure by 0.06 MPa, via the vent hole positioned at the
boundar y RaetiwdeIntitd apait (&4 :and the part C5, using a vacuum punp. The
residence tine of the resin in the extruder was about 3 mnutes. The resin
thus extruded orerhesinet BsBeXidMdRict EreDPByeRippbhA Y@élei. ats mBEn
resulting strand was cut with a pelletizer into pellets (d). [0174] Thus

obt ai ned.inighedaenitet s (d)agre of @egkxture pggepared gpy nmelt -kneading 100
parts by weight of the cyclic olefin polymer (A), 11 parts by wei ght of

the fl exizblse saqRehyien, @bLQSQtogatygggggxgyhgﬁyggt3of the radi cafggnitiator
(Q, 0.022 parts by weight of the polyfunctional conpound (D) and 12 parts

by wei ghttemf,tertata?r)gaag%iwea hEh £ vgl.u%gfr?% O:?éésoéﬁ/oﬂ(@s‘ %te Ainhbg cyclic

ol ef in polyner parts by weight t was previously
mel t - kneg@qu4agqc89 parts bywei ght thereof was added and kneaded

Polyfunctional Compound (D):

Divinylbenzene.
Carbon Fibers (E):

PAN-type carbon fibers "Besfight HTA-C6-UALL"

. manufactured by Toho Tenax. They are chopped strands having

a fiber diameter of 7 ym and a 1en§th of 6 mm, and having a volume
intrinsic resistivity of 107° Q-cm.
[0166]

2 kg of ethylene/TCD-3 random copolymer pellets and 2 kg

ofethylene/propylenerandomcopolymerpelletswerewellmixed,

thenmelt-blendedinatwin-screwextruder ("PCM45" manufactured
by Ikegai Tekko)} at a cylinder temperature of 220°C, and then
pelletized through a pelletizer into pellets (a).
[0167]

The twin-screw extruder used herein has L/D of 42, and
has a vent at twb sites, at around the center and the tip of
the cylinder. The two vents are both open to the air. The screw

constitution is mainly a regular screw, but before and after
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| ater. MFR of the pellets (d) (as neasured at 230C and under 76 a |oad of
2.16 kg according to ASTM D1238) was 1.7 g/10 min. [0175] The pellets (d)
were fed into an injection-nolding nmachine "Nestal P204/100" manufactured
by Sum tonp Juki kai Kogyo, and nolded at a resin tenperature of 240C, at a
nol d tenperature of 70C and under a nold clanping force of 100 tons, into
circular test pieces having a dianeter of 50 mmand a thickness of 3 mm
and into rectangul ar test pieces having a length of 125 nm a wdth of 13

mm and a it eknesst ako@namhdteatet, taraeaaingudbic ikedisgoaabs Waee tested
for their surface resistivity, and they all had from 103 to 105 Q square.

The circuledn £€81d8h66 AAmeEf 6r whethekhd Ekdiadin Reakuald thaksesseaccor di ng
to ASTM D785, and their hardness, R-scale was 107. Five of the rectangul ar

test pi eaRS MARE feHatdada dui s lpewrals FasWLas according to ASTM
D790, ‘and they had 4900 MPa on average. These results are all shown in

Table 1. [[(3%&9] The pellets (d) were fed into an injection-nolding machine
"J450E—C§ manuf act ured by Ni ppon Sei ko-sho, and nolded into 200-nm wafer

carriers shown gy fg%? tﬂe Qoi laﬂl@fqg 3(61 )Orhdéé&%er‘%%r&%fs g@%&&'e&q

di aneter of 150 ss 0 mm were al so nol e sane

%””%ea%osl%t‘o‘égdcolgg t?s:f‘.r ﬁ%ﬁhﬁﬁéﬁ%ﬂ%g\ﬁé@& W £Ghi 003 MOkl ghi YRGNNE 1S 76
was put into the above-mentioned twin-screw extruder, "PCM 45"
(cylinder temperature, 230°C), and melt-knéaded and reacted,
and then pelletized through a pelletizer into pellets (b).
[0169]

4 kg of the above pellets (b) and 16 kg of ethylene/TCD-3
random copolymer pellets were well mixed, then melt-blended in
the above-mentioned twin-screw extruder "PCM 45" at a cylinder
temperature 220°C, and pelletized through a pelletizer into

"pellets (¢). Thusobtained, the pellets (c) had MFR, as measured
at 230°C (under a load of 2.16 kg according to ASTM D1238), of
4 g/10 min. The deflection temperature under load thereof, as
measured under a load of 1.82 MPa according to ASTM D648, was
94°C. | |
[ol70]

Theabovepellets(c)andPAN-typecarbonfibers"Besfight
HTA-C6-UALL1" were fed into a twin-screw extruder manufactured
by Plastic Kogaku Kenkyujo, in a ratio by weight (pellets
(c)/carbon fibers) of 90/10, and melt-kneaded therein. The

- twin-screw extruder used herein is a intermeshed co-rotating
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Cylinder Set Tenperature: 260C, 77 Mdld Set Tenperature: 30C, Screw

Maxi mum | nj ecti on Set Speed: 31 mmisec, (resin conposition maxi num

i njection speed: 141 m/sec), Injection Set Pressure: 200 MPa. [0177]
According to the nethods nentioned above, the nolded articles were tested
for the overall gas release, the Taber's abrasion amount, the silicon

waf er scratch abrasion resistance and the dinensional accuracy. The
results are all shown in Table 1. [0178] Exanple 2: The pellets (c)

pr oduced twinEsamewe ektwaderi Nheeingna nrmad diamettbe SANES nBmn@AEId 8gDi N
-Exanple 1, and tested for the overall gas release, the Taber's abrasion
anount, ftofe3s.licon wafer scratch abrasion resistance and the surface
resistivity. The results are all shown in Table 1. [0179] Exanple 3: In
Exanpl e Jo1gnlly the pellets (c) not along with carbon fibers were fed into
the tw n-screw extruder manufactured by Plastic Kogaku Kenkyujo and

el t - kneaded t hewebhrhbb! 0f Giliposdle G ittt be, g Ul .cd n ol age of

feeding both the pellets (c) and the carbon fibers thereinto an

mel t - kneagdiang #RGM ti thotor side, and the temperature of each part is
controlled by independent heaters. The C1 part has a supply
port for resin composition pellets; the C3 parts has a supply
port for carbon fibers; and the area covering the C4 and Cb parts
has a vent hole. The supply port for resin composition pellets
and the supply port for carbon fibers are open to the air. The
vent hole is connected with a vacuum pump, through which the
extruder is forcedly degassed by pressure reduction.
fol172] |

The screw is a prefabricated segment-type screw, and the

screwconstitutionisasfollows: Aregularscrewhavingalength
of 127.5 mm is positioned in the part Cl. In the part C2, a
regular screw having a length of 120 mm, a kneading disc having
a length of 85 mm and a regular screw having a 1engthlof 72.5
mm are positioned in that order. 1In the part C3, aregular screw
having a length of 205 mm and a kneading disc having a length
of 42.5mmare positicned in that order. 1In the partC4, areverse
screw having a length of 85 mm and a regular screw having a length
of 180 mm are positioned in that order. In thepartC5, aregular
screw having a length of 212.5 mm is positioned. In the part

H, a reverse screw having a length of 10 mm and a regular screw
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pellets (e) were thus obtained. The blend ratio of the materials 78 for
the pellets (e) is the sane as that for the pellets (c). The pellets (e)
were injection-nolded in the same manner as in Exanple 1, and the nol ded
articles were tested for the overall gas release and the surface
resistivity. The results are shown in Table 1. [0180] Exanple 4: 18 kg of
et hyl ene/ TCD- 3 random copol yner pellets and 2 kgof ethyl ene/ propyl ene
random copol yner pellets were well mxed, then nelt-blended in the sane

t Wi n- scr devedtiy wlQlengtBCME4A4 2 . smanu aaet poed thynkldedal thekkoexrdas.i n Exanpl e
1, at a cylinder tenperature of 220C, and then pelletized through a
pelletizgroia3atto pellets (f). MFR (as neasured at 230C under a | oad of
2.16 kg according to ASTM D1238) of the pellets (f) was 1.6 g/10 min.

[0181] To 20 kgnef pkhee@Boye)pPRbtetBedfintRddrRd ddiridbd thirougheihexyne
25B" and 4 g of divinyl benzene, and well m xed. The m xture was put into

the aboveommldosshitddh 961 e8t §5LpRIgportidMde) 1 N4RH pARIRGpAL Ur €,
230C), and nelt-kneaded al?ld react gg §apr?éc t:ﬁg/f’:] %glal&ée%/dit zed {iﬁrouggba

pel | et Z e riydhCe {154 Fhdre GAked %%:%éf@f’ﬁﬁf@&% eHled gl)%ﬁ%/}\gg .}z’ggﬁé gsﬁfbggidn?f The

2.16 kg according to ASTM D123 _ e peflets (
pellets gk #PEfelpd:A%4 C0sTRLIPHoL0- LRSS AR FRAAGE . 2SThE P13REE 1.

temperature was set at 250°C, at which these were melt-kneaded
at a screw revolution of about 200 rpm. In this stagé, the
extruder was forcedly degassed under a reduced pressure lower
than the atmospheric pressure by 0.06 MPa, via the vent hole
positioned at the boundary between the part C4 and the part C5,
using a vacuum pump. The residence time of the resin in the
extruder was about 3 minutes. The resin thus extruded out from
the extruder is cooled with water, and the resulting strand was
cut with a pelletizer into pellets (d4).

[0174]

Thus obtained, the pellets (d) are of a mixture prepared
bymelt-kneading 100 parts by weight of the cyclic olefin polymer
(A), 11 parts by weight of the flexible copolymer (b), 0.022
parts by weight of the radical initiator (C), 0.022 parts by
weight of the polyfunctional compound (D) and 12 parts by weight
of the carbon fibers (E). Of 100 parts by weight of the cyclic
olefin polymer (A), 11 parts by weight thereof was previously
melt-kneaded, and 89 parts byweight thereof was added and kneaded

later. MFR of the pellets (4} (as measured at 230°C and under
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and the nolded articles were tested for the Taber's abrasion 79 anmount and
the surface resistivity. The results are shown in Table 1. [0182]

Conpar ative Exanple 1: The pellets (f) prepared in Exanple 4 were
injection-nolded in the same manner as in Exanple 1, and the nol ded
articles were tested for the Taber's abrasion anbunt and the surface
resistivity. The results are shown in Table 1. [0183] Conparative Exanpl e
2: Carbon fibers-containing pellets (h) were obtained in the sanme nanner

as i n Exammloadl off . 16hkghacbeveysy. t&tAymhensl 38 vad andog/aepalivner was
used in place of the pellets (c) in Exanple 1. The pellets (h) were
“injectiomomixed in the sane manner as in Exanple 1, and the nol ded
articles were tested for the overall gas rel ease, the Rockwel |l hardness,

the Taber' s ahaspOmM efd P werldy éHhEB%hﬂﬁﬁéétiéﬁ%Gi‘dfﬂéﬂf:&icﬁ&ne

resi stance, the surface resistivity and the di nensional accuracy. The

results «iea il p20aY00R Hahlfadeul dd 84 SnOTBAGASLNEKEX KBY, 3.

Et hyl ene/ TCD- 3 random copol yner was 1 nj écti on-nol de [ sangnnanner as
L0 ExamPhg hed 3t LNEeIPh WA GRS o1 LG0°E 2% E% ¥ d RenpaREkuRe2P 25T O
of 70°C and under amold clamping force of 100 tons, into circular
test pieces having a diameter of 50 mm and a thickness of 3 mm
and into rectangular test pieces having a length of 125 mm, a
width of 13 mm and a thickness of 3 mm. Five of these circular
test pieces were tested for their surface resistivity, and they
all had from 10° to 10° Q/square. The circular test pleces were
tested for their Rockwell hardness according to ASTM D785, and
their hardness, R-scale was 107. Five of the rectangular test
pieces were tested for their flexural modulus according to ASTM
D790, and they had 4900 MPa on average. These results are all

shown in Table 1.
[0176]
Thepellets(d)werefedintoaninjection—moldingmachine
"J450E-C5" manufactured by Nippon Seiko-sho, and molded into
200-mm wafer carriers shown in Figs. 1 to 3. In addition, disc
samples having a diameter of 150 mm and a thickness of 30 mm
- were alsomolded in the same manner as above. The screwdiameter
of theinjection-moldingmachineis 76 mm. Themoldingcondition

is as follows:

Cylinder Set Temperature: 260°C,
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resistivity. The results are all shown in Table 1. 80 [0185] Conparative
Exanpl e 4: Wafer carriers and disc sanples were nolded in the same manner
as in Exanmple 1, for which, however, polybutylene terephthalate (PBT)

pell ets (" CA7200NX" manufactured by Wntec Polymer) having persistent
antistatic property were used as the material in place of the pellets (d)
in Exanple 1. The pellets are of a mxture prepared by bl ending an
antistatic agent of a hydrophilic polynmer with pol ybutyl ene terephthal ate.

The ol 1@ E¥ditdmperatwa® :f alokows: Cylinder Set Tenperature: 240C, Mld
Set Tenperature: 50C, Screw Maxi num | njection Set Speed: 31 mi sec, (resin

conposi t isyrewMaRiun Tecldctiohp&ed: sphekatl 33eqin/seknj ection Set Pressure:
200 MPa. [0186] According to the nethods nentioned above, the nol ded

articl es (Weysn @updsfian dnhaaRaaknelih jaardeasspekde 1ahen1ysealyrasi on
anmount, the silicon wafer scratch abrasi on resistance, the surface

resi sti virpyjedd di@ed Baasisonal. aggumpgy. The results are all shown in
Table 1. [0187] Conparative Exanple 5. Wafer carriers and di sc sanples

were nol ¢ed A the same

According to the methods mentioned above, the molded
a:fticles were tested for the overé.ll gas release, the Taber's
abrasion amount, the silicon wafer scratch abrasion resistahce
and the dimensional accuracy. The results are all shown in Table
1.

[0178]
Example 2:

The pellets {(c) producedin ﬁ:xample lwereinjection-molded
in the same manner as ih Example 1, and tested for the overall
gas release, the Taber's abrasion amocunt, the silicon wafer
scratch abrasion resistance and the surface resistivity. The
results are all shown in Table 1,

[0179j
Example 3:

In Example 1, only the pellets (c) not along with carbon
fibers were fed into the twin-screw extruder manufactured by
Plastic Kogaku Kenkyujo and melt-kneaded therein with forcedly
degassing the extruder, in place of feeding both the pellets
{c) and the carbon fibers thereinto and melt-kneading them, and

pellets (e) were thus obtained. The blend ratioof thematerials
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manner as in Exanple 1, for which, however, polypropylene (PP) 81 pellets
(" ECXT- 396NA" manuf act ur edbyM t subi shi Kagaku) havi ng persistent antistatic
property were used as the material in place of the pellets (d) in Exanple
1.. The pellets are of a mxture prepared by blending an antistatic agent
of a hydrophilic polynmer wth polypropylene. The nolding condition is as
follows: Cylinder Set Tenperature: 210C, Ml d Set Tenperature: 50C, Screw
Maxi mum I nj ection Set Speed: 31 mmisec, (resin conposition maximum

i nj ecti orfcapatd pkdletls/ $80) is thpesamenaSethdl emtiidie 20 1M ([0188]
According to the nethods nentioned above, the nolded articles were tested

for the Rorkyellekhar f9psfrd hajéakeonSmodbeasiWrdeuie méhfefidd gan waf er
scratch abrasion resistance, the surface resistivity and the di nensional

accur acy ExHipld 25Uan@ tHeEmahiedh@pitled AR LteskBE8Pbr GeRRIcal1E
Exanples 6 to 8: Various commercial |l y-avail abl e 200-mm wafer carriers

ment i onegyReaVe8s GritRL R AN rbaekE 1 v Y GUr Vith PALLI tWaSTre GHlowaU! -

According to the nethods nentioned above, the sanples were tested for the
Rockwel | jhamndpass.,; the Taber's abrasion anmpunt, the silicon wafer scratch
abrasion resistance, the surface resistivity and the di mensional accuracy.

The resuk%&BO]

Example 4:

18 kg of ethylene/TCD-3 random copolymer pellets and 2
kgofethylene/propylenerandomcopolymerpelletswerewellmiked,
then melt-blended in the same twin-screw extruder ("PCM 45"
manufactured by ITkegai Tekko) as in Example 1, at a c¢ylinder
temperature of 220°C, and then pelletized through a pelletizer

into pellets (f). MFR (as measured at 230°C under a load of
2.16 kg according to ASTM D1238) of the pellets (f) was 1.6 g/10
min.

[0181]

To 20 kg of the above pellets (f), added were 4 g of
"Perhexyne 25B" and 4 g of divinylbenzene, and well mixed. Thé
mixture was put into the above-mentioned twin-screw extruder
"PCM 45" (cylinder temperature, 230°C), and melt-kneaded and

, reacted, and then pelletized through a pelletizer into pellets
{(g). MFR {as measured at 230°C under a load of 2.16 kg according
to ASTM D1238) of the pellets (g) was 0.1 g/10 min. The pellets
{(g) wére injection-molded in the same maﬁner as in Example 1,

and the molded articles were tested for the Taber's abrasion
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are all shown in Table 1. 82 "KM 839K-Al" manufactured by Mraia
(Conparative Exanple 6): M xture of PEEK (polyether ether ketone) with
carbon powder added thereto. "KM 854NE-A" nmanufactured by Mraia
(Conparative Exanple 7): M xture of PBT (polybutylene terephthalate) with
carbon powder added thereto. "KM 823S-A" manufactured by Mraia
(Comparative Exanple 8): Mxture of PP (pol ypropyl ene) w th whiskers added
thereto. 83 0 oa NUVC roN?0 EUEO0O0OO0OO0OOO0Orn OQE000O00O
0 5 N m Quouiitmafdr Phe Gurfaée @edNstidrit9 .0 Th® £26u 09 HansRownmim C
Table 1.
[0182]
Comparative Example 1:
Thepellets (f) preparedinExample 4 were injection-molded
in the same manner as in Example 1, and the molded articles were
tested for the Taber's abrasion amount and the surface
resistivity. The results are shown in Table 1.
[0183]
Comparative Example 2:
Carbon fibers-containing pellets (h) were obtained in the
same manner as in Example 1, for which, however, ethylene/TCD-3
" random copolymer was used in place of the pellets (c¢) in Example
1. The pellets (h) were injection-molded in the same manner

as in Example 1, and the molded articles were tested for the

overall gas release, the Rockwell hardness, the Taber's abrasion

amount, the silicon wafer scratch abrasion resistance, the

surface resistivity and the dimensional accuracy. The results

are all shown in Table 1.
[0184]
Comparative Example 3:

Ethylene/TCD-3 random copolymer was injection-molded in
the same manner és in Example 1, and the molded articles were
tested for the Taber's abrasion améunt and the surface

resistivity. The results are all shown in Table 1.
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[0185]

Comparative Example 4:

Wafer carriers and disc samples were molded in the same
manner as$ in Example 1, for which, however, polybutylene
terephthalate (PBT) pellets ("CA7200NX" manufactured by Wintec
Polymer) having persistent antistatic property were used as the
material in place of the pellets (d) in Example 1. The pellets
are of a mixture prepared by blending an antistatic agent of
a hydrophilic polymer with polybutylene terephthalate. The
molding condition is as follows:

Cylinder Set Temperature: 240°C,

Mold Set Temperature: 50°C,

Screw Maximum Injection Set Speed: 31 mm/sec,

(resin composition maximum injection speed: 141 ml/sec),

Injection Set Pressure: 200 MPa.

[0186]

According to the methods mentioned above, the molded
articles were tested for the Rockwell hardness, the Taber's
abrasionamount,thesiliconwaferscratchabrasionresistancé,
the surface resistivity and the dimensional accuracy. The
results are all shown in Table 1.

[0187]
Comparative Example 5:
Wafer carriers and disc samples were molded in the same

manner as in Example 1, for which, however, polypropylene (PP)
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pellets ("ECXT-396NA" manufactured by Mitsubishi Kagaku) having
persistentantistaticpropertywereusedasthematerialinplacé
of the pellets (d) in Example 1. The pellets are of a mixture
prepared by blending anantistaticagent of ahydrophilic polymer
with polypropylene. The molding condition is as follows:
Cylinder Set Temperature: 210°C,
Mold Set Temperature: 50°C,
Screw Maximum Injection Set Speed: 31 mm/sec,

- (resin composition maximum injection speed: 141 ml/sec),
Injection Set Pressure: 200 MPa.
{o188]

According to the methods mentioned above, the molded
articles were fested for the Rockwell hardness, the Taber's
abrasion amount, the silicon wafer scratch abrasion resistance,
the surface resistivity and the dimensional accuracy. The
results are all shown in Table 1. |

[0189]

Comparative Examples 6 to 8:

Various commercially-available 200-mm wafer carriers
mentioned helow were obtained, and their "U-curved part® was
cut out. According to the methods mentioned above, the samples
were tested for the Rockwell hardness, the Taber's abrasion
amount, the silicon wafer scratch abrasion resistance, the
surface resistivity and the dimensional accuracy. The results |

are all shown in Table 1.
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[0191] As in Table 1, the shaped articles of the invention have good
abrasi on resistance. For exanple, as conpared with that of Conparative

Exanpl e 2xuha@neoronly santpacthbed vy Hiraghe ecEslars 0ive Qiednpledbet in
polymer (A), the sanple of Exanple 1 where a flexible copolyner (B), a

radi cal Mikthdedds PEEK 306 13 e tRed tHGt kOfche FRTRAWHTHJA p¥Rd&r huakler added

thereto to
thereto.

"KM-854NE-A" manufactured by Miraial (Comparative Example 7):

Mixture of PBT (polybutylene terephthalate) with carbon powder

added thereto.
"KM-823S-A" manufactured by Miraial (Comparative Example 8):

Mixturé of PP {polypropylene) with whiskers added thereto.
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t hereby introduce a crosslinked structure into the shaped article had a

significantly reduced Taber's abrasion anmount and had an inproved silicon
waf er scratch abrasion resistance, and, in addition, as conpared with the
commerci ally-available resin conpositions and the commercially-avail abl e

shaped articl es—ef—Conparatitve—Exgrptes4—to—§—theysanpl e of Exanple 1
was on a high Ieﬂql . As |conpjr ed Hﬂth the gamyl e|of |Conparative Exanple 1
where only a cycﬁhg ol ef [in|ppl ypmer] (A 4and |a er>ibIe§ copol ymer (B) were
bl ended, the sarglzgof Examle 2 wherq & | ddicab (i nit®ator (C) and a
. ) =) o o | o
pol yfuncti onal d&dpBundig|D re Sfjurtin8n added 3heret® to thereby
i ntroduce a crogsijnked T[S rore g yHe T shapedant gcl e had a
. . . . ) . = he) ) =) bS] .
significantly reddied P&&)r s ab®agsi dah anmoyre.| Ihi's Q§nf|rns that not only
adding a flexi hE& conpeite 1R LAe L asin byt2al®ae Lntpoducing a _
crosslinked strig@@e tf®rEntq (@ [ vpare(am ¢ oreij@® o¥i ng the abrasion
resi stance of the bhéfEd Yrcteofthe esim—Conmpargng Exanples 1 and 2
confirms that tkgﬁ’;\_‘ﬂ £l on| of| carbagn |fikers (KE) to thé resin conposition
~reduces the Tabgg 8 28 asj on| g5 dnoynt {of [the shapedzarticle. Regarding
the silicon wafgx esi gtance jof [the shaped, argicle, the effect of
carbon fibers ( rC 1S T[emar kapt . [hereforg, it is understood
that using the e it on tHat |contains cafbon 2fibers (E) added
thereto |s_especﬁ apl & fRrt SapplliTatd ons gpapgnay be exposed to
such abrasion. [9 b M I ML S R I S IRl s
= _g
© @
$is g
gic |8 2| |8|g|¥ £
2 £
g 83 S
Q9= © < w5
3822 5¢y | |= £
L
5, E
rof-— =
SR8 Mo 52| |9 g
o <
e —_ = 2 ©
= T E
£§ 8 R E|E g
SEUEE Yofolo|l o [Tl | Bl & 2
o 2 <
FE =2 €
§8 = 25 5
2B E-BHQ Q& |8 =1 3
o 5ol g|9eg8 Z| g LI -
£A3T23333 0|0 o = E‘ ol |2 3
(@] ] e
_ ElE|x|8|5]2
.S% 2 ou|oufeulew E1| 5 || & g
BEse (9988 222 4
rE8Z [5|5[5|3|cjo|o| 8|82 ||| &
a| e/ 9| 9|2
- ElE|E|XE|E o
') 8 8 o L3 o 'E
‘QE pry e | £ 3| 8|38 =
2% =5 alEe|l 2| 2| a2| E
38 .o el 2 £E|8| 2
c3BE |Helnr vl |5 |E|2|a|6) =
E|lc|sc|Ssi{zs| B
= S| 8 s|l@g|lE| 5
8 © g | @ @| @ @
555 5|8(5|8|¢8
c_|ERER33 2|lzl222| 8
=L ZlES| 8| 8| 8| B
2 = s|lg|le|e|lT|
O gi3c | < (7] (7] 7] o e
Capo olaol|lo|o
GEaREFF=S e12|2(|8({8|8|8|8] ¢
8
¢ (@ ] @ ] o o @ *
_ lanjo|HEZ -2 nZ oSS v/EolSnSw §
e 2eoio[fofefelelofolese £
5 2 EEEEE RS
2 g gooeSasabaEaEgEgEgfs o
WO WO WO WO Wo Mo WO w{o | *




On the other hand, it is understood that the sanple of Conparative Exanple
2 where only carbon fibers (E) were added to a cyclic olefin polynmer (A
rel eased a certain anount of gas, but it is understood that the gas

rel ease fromthe sanple of Exanple 1 where a flexible copolyner (B) , a
radical initiator (C) and a pol yfunctional conpound (D) were further added
thereto to pronote the crosslinking reaction in the shaped article was
significantly reduced. Surprisingly, the gas release fromthe shaped
article rmedeagd t hough such a | ow nol ecul ar-wei ght conpound was added to
the resin for chemcal reaction. This wll| be because the nelt-kneading

operation w thagegasrduig: UNdekie shped/hetiedstoP ey Deventeshingrd or the
gas rel ease reduction. Obvi ous| y, as conpared with that fromthe sanple of

Exanpl e gbodhgbeakien ted 1 an@s. Mol KREMAPEE, Ians @amgé&éadﬁitﬂinamatg a vent
open to the air, the overall gas release fromthe sanpie of Exanple 3

wher e t h%fr@:é&ﬁﬂéfa e @:S‘calﬁﬁ?cédzeGh&&:é B rA80855bEY flb'&r%a(%'}’%ﬂéeﬂde)ﬁ reduced.

[0193] 86 The sanple Exanple 4 where™a radical initiator (C) and a
pol yfunctisogak, 89 /{Pp %rai’ﬂ‘i’d Be Sdffilile 2o %@ p18 K&l 2
cyclic olef i n po flexibl'e cop yner to pronote the

I
may be dit e °E°f°9f$"§é§ ¥ oo AR B R AU e s, "

the resi B qoRRRRIcAl: WonpeAiR o WEre HBchOs" SHbgR! SniEit P ! ous! Y

thereby introduce a crosslinked structure into the shaped
article had a significantly reduced Taber's abrasion amount
and had an improved silicon wafer scratch abrasion resistance,
and, in addition, as compared with the commercially-available
resin compositions and the commercially-available shaped
articles of Comparative Examples 4 to 8, the sample of Example
lwasonahighlevel. Ascomparedwiththe sampleof Comparative
Example 1 where only a cyclic olefin polymer (A) and a flexible
copolymer (B) were blended, the sample of Example 2 where a
radical initiator (C) and a polyfunctional compound (D) were
further added thereto to thereby introduce a crosslinked
structure into the shaped article had a gsignificantly reduced
Taber's abrasion amount. This confirms that not only adding
a flexible component to the resin but also introducing a
crosslinked structure thereinto is important for improving the
abrasion resistance of the shaped article of the resin.
Comparing Examples 1 and 2 confirms that the addition of carbon

fibers (E) to the resin compesition reduces the Taber's abrasion
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pronote the crosslinking reaction thereof and then diluted wwth a cyclic
olefin polyner (A) had a significantly increased MFR, which confirns that
the flowability of the resin conposition was significantly inproved. The
resutts of Exanple 1 further confirmthat even when carbon fibers (E) were
added to it, the resin conposition could still have its good flowability.
Since they have such good flowability and since the cyclic olefin polyner
(A) therein is anorphous, the resin conpositions of the invention give

shaped ardniotins JEAWHY diRiged] LR ONRegat@angddhed AN iidwa wifdme
commerci al | y-avail abl e products of , Conparative Exanples 4 to 7. 87 CLAI M5

1. A shape&-atidn Eé§i§9&n@é@&nthe%mktibﬂa atﬂ@%'f’fe‘&nﬁﬁsdéﬂwh prepared
by nelt-kneadi ng: 100 parts by weight of a cyclic olefin polynmer (A) having

a gl ass difhans tezgﬁ L&HRa" Flur £t Of of rx@mﬁ&gﬂéoo%éf@fweto 5 garts by
wei ght of a flexible copolyner (B) prepared by polynerizing at |east two

”D”O”er S %e?:%tt%%dfflf%m %%ﬂg'ﬂﬂe I%%%aczcgsﬁ]%wsﬂlcﬂ'l Shat B3ntdiRRa UYL aromatic

vi nyl - carbons Ing a nsition tenperature of 0OC or
| ower,

from 0 to part E))/t %&%ﬁﬁrt‘riﬂér%ﬁ’g%ngz I%&?ﬂfﬂ)ouna}dﬂﬁ%g\%oﬁgagg
2ot R AYHRERE YIRS, A0 Bl MOB RS TSR apkdakl ol ecul e 2 The
[0192]
On the other hand, it is understocd that the sample of
Comparative Example 2 where only carbon fibers (E) were added
to a cyclic olefin polymer (A) released a certain amount of
gas, but it is understood that the gas release f£from the sample
of Example 1 where a flexible copolymer (B), a radical initiator
(C) anda polyfunctional compound (D) were further added thereto
to promote the crosslinking reaction in the shaped article was
significantly reduced. Surprisingly, the gas release £from the
shaped article reduced though such a low-moleculér-weight
compound was added to the resin for chemical reaction. This
willbebecausethemelt-kneadingopérationwithdegassingunder
pressurereductionmaybeeffective forthe gasreleasereduction.
Obviously, as compared with that from the sample of Example
2 whére the mixture was melt-kneaded in an extruder having a
vent open to the air, the overall gas release from the sample
-of Exampie 3 where the mixture was re-kneaded with degassing

in vacuum greatly reduced.

[0193]
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1, wherein the cyclic olef in polynmer (A) is a polyner prepared by

polynerizing a cyclic olef in of the following formula [I] or [II]:
[Chemical 1] 88 RR Ra Rb R7 R11 R15 3 4 9 13 R16. 4 10 14 R17 R18 M 1R2
R5 R n RBRL2 .... [ | J wherein n indicates 0 or 1; mindicates 0 or a

positive integer; q indicates 0 or 1; Rl to R18 and Ra and Rb each
I ndependently represent a hydrogen atom a hal ogen atom or a hydrocarbon
group; R15 to R18 may bond to each other to forma nonocyclic or ‘
pol ycyclic st mhet gamplendft BRamplecyCWheérea Peadiysl i InStiadtir@ my have
a doubl e bond; and R15 and R16, or R17 and R18 nay form an al kylidene
group, [ GeIaGH 1y itk IREBmBLan@ AlY weRd &ided to a melt-kneaded
mixture of a cyclic olefin polymer (A) and a flexible copolymer
(B) to promote the crosslinking reaction therein had a reduced
MFR, and the resin composition may be difficult to be molded
in some applications. Asopposedtothis,theresincomposition
of Example 2 where the ingredients were previously blended to
promote the crosslinking reaction thereof and then diluted with
a cyclic olefin polymer (A) had a significantly increased MFR,
which confirms that the flowability of the resin composition
was significantly improved. The results of Example 1 further
confirm that even when carbon fibers (E) were added to it, the
resin composition couldstill have its good flowability. Since
they have such good flowability and since the cyclic olefin
polymer (A) therein is amorphous, the resin compositions of
the invention give shaped articles having better dimensional

accuracy than that of the commercially-available products of

Comparative Examples 4 to 7.
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RL RS CH2 Q(' RI5 R2 R6 RIO RO RI3 OR14 R4 RB P YrtmR11 R12 . [I11]
wherein p and g each indicate 0 or an integer of 1 or nore; mand n each
indicate 0, 1 or 2; RL to R19 each independently represent a hydrogen
atom a hal ogen atom an aliphatic hydrocarbon group, an alicyclic

hydr ocar bon group, an aromatic hydrocarbon group, or an al koxy group; the
carbon atomto which RO (or R10) bonds, and the carbon atomto which R13
or R'1 bonds may bond to each other directly or via an al kyl ene group
having from1l to 3 carbon atons; amhmzen n = m= 0, R15 and R12, or RI15
and R19 may bond to each other to form anonocyclic or polycyclic aromatic

ring. 3. The shapefl sHdp&d @rftdlc1e €89 0O rdonfd %bﬁi@élb&ngl dir8sih Wherein
the cyclic olef in polyner (A is a random copolynmer™ 90 of ethylene and a

cyclic OEQEQBSQEiB%TEHé%AEéh.%&'Héik x&eaﬁ&ﬁ gihaped article for clean roons

as clainmed i'n any Ffaims 1°to erein MFR (as measured at 230C and

under (ﬂge%a%s b}6w§9.? gggdg?§%&91§$ﬂﬂﬁ3§alﬁae£h&f&%&ﬁago'aef'n

pol ynmer from O
glass transition temperature of from 60 to 200°C,

froml to 150 parts by weight of a flexible copolymer (B) prepared
by polymerizing at least two monomers selected from a group
consistingof olefins, dienes and aromatic vinyl-hydrocarbons,
and having a glass transition temperature of 0°C or lower,

from 0.001 to 1 part by weight of a radical initiator (C), and

from 0 to 1 part by weight of a polyfunctional compound (D)

having at least two radical-polymerizable functional groups

in the molecule.

2, The shaped article for clean rooms as claimed in claim
1, wherein the cyclic olefin polymer (A) is a polymer prepared
by polymerizing a cyclic olefin of the following formula [I]

or [II]:

[Chemical 1]
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5. The shaped article for clean roons as clained in any of clains 1 to 4,
wherein the flexible copolyner (B) is at |east one copolyner selected from
a group consisting of: an anorphous or lowcrystalline flexible copolyner
(bl') prepared by polynerizing at |east two nononmers selected from a group
consi sting .of ethylene and an a-olefin having from3 to 20 carbon atons, a
fl exi bl e copol yner (b2) prepared by polynerizing ethylene, an a-olefin
having from3 to 20 carbon atonms, and a cyclic olefin, a flexible

copol ymer (#3) prepaped b pN{ynerizipg a noR-conjugated di ene, and at

| east two fro rs slgtdecrled fronR?etrernéR%hd an a-olef in having from3
to 20 carb ahg 2 i i

copol yrer gitsi ¢ vi nyl - hydr ocar bon
and a cory cl ean roons as clained in
claim 5, AR1&nor phous or

| ow-crys d by7 pol yneri zi ng at | east
‘two nono by Rf et hyl ene and an a- ol ef
i n having edgarticle for clean roons

as clainedjit sin conposition further
cont ai ns p : i ¢ s from1 to 100 parts by

ce e o [1]

wherein n indicates 0 or 1; m indicates O or a positrive integer;
g indicates ¢ or 1; R! to R'® and R* and R® each independently
represent ahydrogen at_om, ahalegen atomor ahydrocarbon group;
R'® to R’ may bond to each other to form amonocyclic or polycyclic
structure, and the monocyclic or polycyclic structure may have
a double bond; and R*® and R'®, or R'” and R'® may form an alkylidene
group, |

[Chemical 2]
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wei ght relative to 100 parts by weight of the total of the cyclic olefin
polymer (A) and the flexible copolynmer (B). 8. The shaped article for clean
roonms as clained in any of clains 1 to 7, wherein MFR (as neasured at 230C
and under a load of 2.16 kg according to ASTM D1238) of the resin
conposition is fromO0.01 to 100 g/10 mn. 9. The shaped article for clean
roons as clained in any of clains 1 to 8, wherein the overall anpunt of
gas rel eased under heat at 150C for 30 mnutes is at nost 20 g/g in termns
of . hexadecane. 10. The shaped article for cI-.@ ro e as claimed in any of
claims 1 to 9, which has a surface resistivit rom 102 to 1012
O/square. 11. The shaped article for clean ronns as clainmed in any of
claims 1 to 10, which is a container for.a pla e body selected froma
sem conductor substrate, a display s ¢ ng medi um
substrate. 12. The shaped article for din claim1l1l,
wherein the plate-like body is in di r &g ‘ container. 92
13. " The shapegd aryfcle ;dh.clean roons as clyi mee”i claim11l, wherein the
container is ont ai container thgt is i act with the

pl ate-1i ke body. . naped article Ea ons as clainmed in any
of clains: ™~ $ a tool for handl/i ng
,_Rlﬂ / \
R R13 R4
R4 RS
AN /P \ /
1
Rll R12
e s e [II]

wherein p and q each indicate 0 or an integer of 1 or more;
- m and n each indicate 0, 1 or 2; R' to R' each independently
represent a hydrogen atom, a halogen atom, an aliphatic
hydrocarbon group, an alicyclic hydrocarbon group, an aromatic
hydrocarbon group, or an alkoxy group; the carbon atom to which
R® (or R'%) bonds, and the carbon atom to which R'® or R! bonds
may bond to each other directly or via an alkylene group having
from 1 to 3 carbon atoms; and when n = m = 0, R'® and R*?, or
R'®°and R’ may bond to each other to formamonocyclicor polycyclic

aromatic ring.
3. The shaped article for clean rooms as claimed in claim

2, wherein the cyclic olefin polymer (A) is a random copolymer
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an i-nternedi ate product or a finished product. 15. A nmethod for producing a
shaped article for clean roons, which conprises nelt-kneading: 100 parts
by weight of a cyclic olef in polymer (A) having a glass transition
tenmperature of from60 to 200C, from1l to 150 parts by weight of a flexible
copolynmer (B) prepared by polynerizing at |east two nononers selected from
a group consisting of olef ins, dienes and aromatic vinyl-hydrocarbons,

and having a glass transition tenperature of OC or Iower, and from 0.001
to 1 partofb)etiBilgie cind a aficidlc idlidfiiat @Ff EQrmuard [ ITelor- gi1agi.ng the
resulting resin conposition. 16. The nethod for producing a shaped article

for clean roonp aghel shdpeh aitGlclleEdp cIME ebbme #9I1fa4hed @Addn£ompound
(D) having at |east two radical -polynerizablefunctional groups in the

ol ecul e g5 Added 8l 8% Wahibddis S €3k hOhLLALE ad Grosd Tand gt hod for

produci ng a shaped article for clean 'roons as clained in claim1b or 16,

uher ei  {goHCLE & Qbokg b AP (AR89 5t HPLECTIBYSER, (B) are

previously nelt-kneaded, an €n the Ical ‘'initrato | s added

thereto tralgn 0 ~0Qt & n e i onposition. 93 18. The

met hod féﬁﬂ'ro uégﬁg%%pgﬁg%ég'grﬁfcﬁémfgpq?I@%%'nfoons as claimed in claim
copol yrer (B Sre BReviiRed Sriipleltobdadih Kithe dd MR 7 ()
| s added (hef ] Qs 1908 4TPlheKOER Y5 £3081bIE SRl e} SRLR A Y ! T ©

one copolymer selected from a group consisting of:
an amorphous or low-crystalline flexible copolymer (bl)
prepared by polymerizing at least two monomers selected from
a group consisting of ethylene and an a-olefin having from 3
to 20 carbon atoms,

a flexible copolymer (b2) prepared by polymerizing

ethylene, an o-olefin having from 3 to 20 carbon atoms, and

a cyclic olefin,

a flexible copolymer (b3) prepared by polymerizing a

non-conjugated diene, and at least two monomers selected from

ethylene and an a-olefin having from 3 to 20 carbon atoms, and

a flexible copolymer (b4) of a random or block copolymer

or its hydrogenation product of an aromatic vinyl-hydrocarbon
and a conjugated diene.

6. The shaped article for clean rooms as claimed iﬁ claim

5, wherein the flexible copolymer (B) is an amorphous or

low-crystalline flexible copolymer (bl) prepared Dby

polymerizing at least two monomers selected f£rom a group
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polymer (A) is added and nelt-kneaded to obtain the resin conposition. 19.
The nmethod for producing a shaped article for clean roons as clained in
any of clainms 15 to 18, wherein from1 to 100 parts by weight, relative to
100 parts by weight of the total of the cyclic olefin polymer (A) and the
fl exible copolyner (B) , of carbon fibers (E) are added and nelt-kneaded
to obtain the resin conposition. 20. The nethod for producing a shaped
article for clean roons as clained in any of clainms 15 to 19, wherein the

tenper at \Wod s iist iM%l o 59&?5&'&&9 an HPbbR kR Ha‘%ﬁﬂq EP&R@SE-:S b@'?:dl%Jnr om 150
to 350C. 21. The nethod Tor producing a shaped article for clean roons as

claimed izRomay of clains 15 to 20, wherein an extruder having a vent is
used for nelt-kneading to obtain the resin conposition. 22. The nethod for

producing a She}pedl'l?%télfa!r%dc ek Ebié%dri‘%ﬁ'é%na? &h@'a{? :L‘aEi ehdi Maly Wherein

the tinme for which ter tion o era |ca Initiator (C

thereto $leaysys dﬁ&ltﬂbes eﬁ?e‘f‘é rnt eEr %E}a C;fbéﬁ%%r?fﬁ%ﬂér ci%‘hta% The

met hod for pro u0|ng a’ shape ean roons as clalined 1 n any of

clai ™ 15,489,220 WELELS) Uity L53L0 CEARRST 11O e o Bporhd Pk dgp a2

maxi mum I nj ec lon spee rom /'sec.
weight relative to 100 parts by weight of the total of the cyclic

olefin polymer (A) and the flexible copolymer (B).

8. The shaped article for clean rooms as claimed in any
of claims 1 to 7, wherein MFR (as measured at 230°C and under
aloadef 2.16 kgaccording toASTMD1238) of theresin composition
is from 0.01 to 100 g/10 min.

9. The shapgd.article for clean rooms as claimed in any
of claims 1 to 8, wherein the overall amount of gas released
under heat at 150°C for 30 minutes is at most 20 pg/g in terms
of.hexadecane. |

10. The shaped article for clean rooms as claimed in
any of claims 1 to 9, which has a surface resistivity of from
10% to 10'? Q/square.

11. The shaped article for clean rooms as claimed in
any of claims 1 to 10, which is a container for a plate-like
body selected from a semiconductor substrate, a display
substrate and a recording medium substrate.

12, The shaped article for c¢lean rooms as claimed in P
claim 11, wherein the plate-like body is in direct contact with

the container.
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13. The shaped article for clean rooms as claimed in
claim 11, wherein the container is to contain a container that
is in direcf contact with the plate-like body.

14, The shaped article for clean rooms as claimed in
any of claims 1 to 10, which is a tool for handling a material,
an intermediate product or a finished product.

15, A method for producing a shaped article for clean
rooms, which comprises melt-kneading:

100 parts by weight of a cyclic olefin polymer (A) having
a glass transition temperature of from 60 to 200°C,
from1l to 150 parts by weight of a flexible copolymer (B} prepared
by polymerizing at least two monomers selected from a group
consistingof olefins, dienes and aromatic vinyl-hydrocarbons,
and having a glass transition temperature of 0°C or lower, and
from 0.001 to 1 part by weight of a radical initiator (C), and
melt-shaping the resulting resin composition.

16. The method for producing a shaped article for clean
rooms as claimed in c¢laim 15, wherein a pelyfunctional compound
(D) having at least tworadical-polymerizable functional groups
in the molecule is added along with the radical initiator (C).

17. The method for producing a shaped article for clean
rooms a&s claimed in claim 15 or 16, wherein the cyclic olefin
' polymer (A) and the flexible copolymer (B) are previously
melt-kneaded, andthen theradicalinitiator (C) is added thereto

and melt-kneaded to obtain the resin composition.
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18, The method for producing a shaped article for clean
rooms as claimed in claim 17, wherein a part of the cyclic olefin
polymer (A) and the flexible copolymer (B) are previously
melt-kneaded, then the radical initiator (C) is added thereto
and melt-kneaded, and thereafter the remaining cyclic olefin
polymer (A) is added and melt-kneaded to obtain the resin
composition.

19, The method for producing a shaped article for clean
rooms as claimed in any of claims 15 to 18, wherein from 1 to
100 parts by weight, relative to 100 parts by weight of the
‘total of the cyclicolefinpolymer (A) and the flexible copolymer
(B), of carbon fibers (E) are added and melt-kneaded to obtain
the resin composition.

20, The method for producing a shaped article for clean
roomsasclaimedinanyofclaims15to19, wherein the temperature
in melt-kneading to cbtain the resin composition is from 150
to 350°C.

21. The method for producing a shaped article for clean
rooms as claimed in any of claims 15 to 20, wherein an extruder
having a vent is used for melt-kneading to obtain the resin
" composition.

22, The method for producing a shaped article for clean
rooms as claimed in claim 21, wherein the time for which the
melt after addition of the radical initiator (C) thereto stays

in the extruder is from 30 to 1800 seconds.
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-23, The method for producing a shaped article for clean
rooms as claimed in any of claims 15 to 22, wherein the resin
composition is injection-molded at a maximum injection speed

of from 100 to 240 ml/sec.
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