DESCRI PTI ON  SHAPED ARTI CLE FOR CLEAN ROOVE AND METHOD FOR PRODUCI NG THE
SAME TECHNI CAL FI ELD [ 0001] Enbodi nents of the present invention relate to
a shaped ,article for clean roonms, in particular, to a shaped article for
cl ean roons conprising a resin conmposition prepared by nmelt -kneading a
cyclic olefin polymer, a flexible copolymer and a radical initiator.

Enbodi nents of the invention also relate to a nethod for producing such a
shaped article for clean roonms. BACKGROUND ART [0002] Silicon wafers in a
sem conduct or production process, PRAAIEd st rates in a |iquid-crystal
panel productionﬁg&ocess and netal discs _in a har . SC _production

d d
process ar 8 hzmPEE Clin FORGHAN GOEMP NV PEVERY B FREPYCIGnT Hii 4Fi on. 1n

t hese production processes, used are various resin shaped articles such
as cont ai neFSENECRGSF P t weezers for efficiently handling these
substrates. 5 r exanple, used are containers for casing plural substrates
at the sanéo-ﬁwe therein and for transporting themfroma specific process
to a next process.in.a clean room cantainers for. varjious treatnent

therein; and too TS OF t Wk PERESR o AR PPN e e EO v PERRSS [ 0003]

These resin sh ggg articles used.in a clean room are ,
artic or clean rooms, 1n particular, to a shaped article

for clean rooms comprising a resin composition prepared by melt
-kneading a cyclic olefin polymer, a flexible copolymer and a
radical initiator. Embodiments of the invention also relate to a
method for producing such a shaped article for clean rooms.
BACKGROUND ART

(0002]

Silicon wafers in a semiconductor production process,
glass substrates in a liquidfcrystal panel production process,
and metal discs in a hard disc production process are handled
in clean rooms for preventing their contamination. In these

" production processes, used are various resin shaped articles
such as containers, trays and tweezers for efficiently handling
these substrates. For example, used are containers for casing
plural substrates 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



1 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 nenber is inevitable, for exanple,

when a si FPEBHTORAT P haveliighteontamigatigreresiistonge iy opdes thetcarrier
is transported by a robot. Therefore, a resin shaped article of good
abr asi on EBeYsthgitkd nobphdie @ epntaninatien sewecatbHihsmslviase eEo8ven in
such a case is greatly desired. It is often that an antistatic property
i s inpartedample. risils dmpoatamtt thht the gmpenenhdeleyaporatehawakage of
el ectronic devices and for preventing particle adhesion. In the recent art
of devi ceimi aimtiiron dtheshaped sirtdclef itshemadrlt iagide £hieo clompoornitokbed i s
being snmaller, and therefore the demand for prevention of particle
gener at i obe islusddmwaterserechemitald] iEyshall ol €fn iaddidiiomer dthase good
chem cal resistance, heat resistance and weat her resistance, and their
shaped ar&lsd eismpdrabam okt tli i Jhpld adicAey daued §oddprogudet gusand
therefore they have nany applications for various shaped articles. For
when in contact with any other member. A wafer carrier 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 isoftenthat anantistaticproperty
is ‘imparted to a resin shaped article for preventing electric
breakage of electronic devices and for preventing particle
adhesion. 1In the recent art of device miniaturization, the size
of the particles tobe controlled is being smaller, and therefore
the demand for prevention of particle generation is being much
severe.
[0004]
Cyclicolefinpolymershave good chemical 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



exanpl e, Patent Reference 1 describes a resin conposition 2 prepared by
conmpoundi ng specific carbon fibers with a cyclic polyolef in. 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 corrposition are insufficient. 01 t he

ot her hand, Patent Reference 2 describes a resin conposition ared by
corrpounler’aeP%FEfb%r BIRPRRARRERNY SREGHIGT CEgEes FRPRLSy W FCCQS‘F €in
pol ymer, sa t hat the conposition can be used as a carrying tool or a

wr appi ng 35? efinor 1§ se¥sokhat themamidhcompogitdon ishantphrtic
resistance of the shaped article of the resin conposition is inproved as
t he conpotd pdpedsdinwaimpurasies andithepefabearimheruasdagceatepiabf is

still insufficient. The reference says that, since carbon fibers are
added t hefexr celectreric dpaxts boarblierk, sutke cmammarriers gndswafer bl ack
any other nmenber that is in contact with it. However, it says nothing

rel ati ng ¢artiersol dovwevennpbhentimprdtt hesdisiande cunpotieat abfashenr esin
conposition. [0005] Patent Reference 3 describes a crosslinked
| npact - r ensisanay offi thel eésin caspostoipwsrtd dnseafiffidisanty aOnreaet i on
product of a cyclic olef in random copol ymer conprising -an ethylene
conponentotirer hand,| Patetf Refet@menantegtdibayi A0resin composition
prepared by compounding rubber and conductive carbon fibers with
a cyclic olefin polymer, saying that the composition can be used
as a carrying 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
contains rubber, but the abrasion resistance thereof is still
insufficient. The reference says that, since carbon fibei:s 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 nothing relating to the volatile component and the eluted
component of the resin composition.
[0005]

Patent Reference. 3 describes a crosslinked
impact-resistémf cyclic olefin resin composition comprising a
reaction product of a cyclic 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 transition temperature of not higher than 0°C,



a softening tenperature not |ower than 70C, a flexible copolynmer having a
glass transition tenperature of not higher than 0OC, 3 and an organic
__peroxide. Patent Reference 3 says that the resin conposition has good
i npact strength, especially good |owtenperature inpact resistance, but
says nothing relating to abrasion resistance and contam nation resistance
thereof. [0006] Patent Reference 1:JP-A 7-126434 (Cains, [0016]) Patent
Ref erence 2:JP-A 7-109396 (C ains, [0001] to [0003]) Patent Reference 3:
JP- A 2-167818 CWgRBiCErdEEides Pafeent Redarewsd 3DESCE GBEORELOF MREN
| NVENTI ON Probl ens that the Invention is to Solve: [0007] Enbodi nents of
t he presenEolpeeptiion have e faadlor STRHROPUR posespicsal iV ngoeHe above
probl ems, and the enbodi nents seek to provide a shaped article for clean
roons, whi éBWhBSIOYFIEhdFicest Fesistamed, Meatsavssnothhes EmkEdintensi onal
accuracy, which is inhibited fromreleasing a volatile conponent around
it, which Ras2lgbRidbriesiicRapes| %rﬂcémt@mnaﬁhp@hr%lswﬁic&mgéar@%m
produci ng particles, and to provide a nethod for producing it. Means for
Sol vi ng t héOPP®bI ens:

Patent Reference 1:JP-A 7-126434 (Claims, [0016}])
Patent Reference 2:;JP-A 7-109396 (Claims, [0001] to
[0003]1)

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

Invention)

DISCLOSURE OF THE INVENTION

Problems that the Invention is to Solve:
[0007]

Embodiments of the present invention have been made for
the purpose of solving the above problems, and the embodiments
seek To provide a shaped article for clean rooms, which has
good chemical resistance, heat resistance and dimensiocnal
accuracy, which _is inhibited from releasing a volatile
component around it, which haé good abrasion resistance and
which 1is inhibited from producing particles, and to
provide a method for producing it.

Means for Solving the Problems:



4 [0008] A first aspect of the present invention provides a shaped article
for clean roons conprising a resin conposition prepared by nelt-kneading:

.4a 100 parts by weight of a cyclic olefin polynmer (A) having a gl ass

transition tenperature of from60 to 200C, from1l to 150 parts by wei ght of
a flexible copolynmer (B) prepared by polynerizing at |east two nononers
selected froma group consisting of olefins, dienes and aromatic

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

| ower, frovedBI001 to 1 part by weight of a radical initiator (C) , and
fromO to 1 part by weight of a polyfunctional conpound (D) having at

| east two radi cd¥ - poryherispaslte dfunthé oalesgnéupsvantihe wetdedse. 2] 0009]
Preferably, the cyclic olefin polymer (A) is a polynmer prepared by

pol yner i zishgradcpestielel £6r i @lagh tdeemBolcosmichglidranufes i |qomposiELpn
Especially preferably, the cyclic olef in polymer (A is a random

copol yner raferemed &yergad-¥nepding:olefin of the following fornula [1] or
[11]. Also preferably, MFR (as neasured at 230C and under a | oad of 2.16
kg according to ASTM D1238) of the cyclic olefin polyner (A) is fromO0.1
to 500 g/10 mn.

4a



[0010] [Chemical 1] 5 Rl Ra 11Rb R7 R11 R15 ifi 3 9 9 13 R16 4 10 14 R17
RlI8 1R RS Re RBRI2Znm. [ I ] [0011]] (In forrmula [1], n indicates O or
. 1; mindicates 0 or a positive integer; q indicates O or 1; R to R18 and

Ra andRb each independently represent a hydrogen atom a hal ogen atomor a
hydr ocarbon group; R15 to R18 nay bond to each other to forma nonocyblic
or polycyclic structure, and the nonocyclic or polycyclic structure nay

have a doubl e hond; and R15 and R16 Qr R17 and R18A|r:5&1\4 Qrm.an al kyI i dene
group.) [HBYPArtEREMEIIRtRE & ARl @ YR NP RIyIeRd Ryhaving a glas

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
consisting of olefins, dienes and aromatic vinyl-hydrocarbons,
and having a glass transition temperature of 0°C or lower,
from 0.00]1 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.

[0009]

Prefefably, the cyclic olefin polymer (A) is a polymer
preparedbypolymerizingacwclicolefinofthefollowingformula
[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 [IXI]. Also preferably, MFR (as
measured at 230°C and under a load of 2.16 kg according to ASTM
D1238) ofrthe cyclic olefin polymer (A) is from 0.1 to 500 g/10
min.

[0010]

[Chemical i]



N RLRS CH2n (cii RI5 )- [J2\ R6 RI0O RO, RI3 OR14 RA RS nm rlRL 2
[1] [0013] (In fornmula [I1], p and q each ind icate O or an integer of 1
ormore; mand n each indicate 0, 1 or 2; Rl to R19 each independently

| represent a hydrogen atom a hal ogen atom an aliphatic hydrocarbon grbup,

an alicyclic hydrocarbon 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 RI' bontﬁ may bo;? to each other directly or via an
al kyl ene grgdu Yy 1 N0 g7car and when n = m= 0, R15

and R 2, or bond |t o ¢ to forma nonocyclic or
pol ycyclic [0014]l 7 H thelg | exi bl e copol yner (B)
is at |eas R
9 R16
10 R17
R18

[0011]

(In formula [I], n indicates 0 or 1; m indicates 0 or a positive
integer; gindicatesOor1; R!'toR® and R* and R’ each 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 menocyclic or polycyclic structure may have
a double bond; and R'® and R'®, or R'” and R'® may form an élkylidene
greup. )

[ O 012]

[Chemical 2]




copol ynmer selected froma group consisting of: an anorphous or
| ow-crystalline flexible copolynmer (bl) prepared by polynerizing at | east

two _nononers._selected froma group consisting of ethylene and an a-olefin .

having from3 to 20 carbon atons, a flexible copolynmer (b2) prepared by
pol ynerizing ethylene, an a-olef in having from3 to 20 carbon atons, and
a cyclic olefin, a flexible copolyner (b3) prepared by polynerizing a

non- conj ugat ed di ene, and at |east two nonomers selected from ethylene and
an a-olef in having from3 to 20 carbon atons,R%nd RIfI exibl e copoi yner
(b4) of a random or bl ock copolynmer or its hydrogengti on product of an
aromati c vinyl-hydrocarbon and a conjugated dijene. {pbove all, nore
preferred is an anorphous or |ow crystgdtTTEATEXTD cops] yrmer (bl)
prepared by polynerizing at |east two“nono d froma group
consisting of ethylene and an a-ol ef i n gléw ldarbon at ons.

[ 0015] Preferably, Ahe res{n conposition use vention further
contai ns carbgh fibers ) and their cQqntent Ns from/ 1 to 0 parts by
wei ght rel atiye t 5 by wei ght the of the” cyclic olef in

pol ymer (A) e copolymer (B). refer abI“y, MFR (as
‘—iifCIiz 3 (fif) Rlo
N

measur ed
L pio

D

[0013]

(In formula [ITI}, p and q each indicate 0 or an integer of 1
ormore; mandn 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 tor 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 form amonocyclic or polycydlic
aromatic ring.)

[0014]



| oad of 2 .16 kg according to ASTM D1238) of the resin conposition is from
0.01 to 100 g/1 Omn. Also preferably, the overall anmount of gas rel eased
~under_ heat at 150C for 30 minutes is at nost 20 g-g/g in ternms of o
hexadecane. Al so preferably, the shaped article has a surface resistivity
of from102 to 1012 S2/square. [0016] A preferred enbodi nent of the shaped
articles for clean roons of the invention is a container for a plate-Ilike
body selected froma sem conductor substrate, a display substrate and a
recordi ng medi iwefeeably .t dlaxifile aopelymeme(Bkds B&dyerSti AnEi r ect
contact with the container. Also preferably, the container is to contain a
cont ai nercepalymerseliéceed £oomaatgrewp hcehelptina-ofke body. A tool for
handling a material, an intermnediate product or a finished product is also
a pref er raslamerpbdiusent 1af- ¢iwes talkine 6hexiblé tophlymeanih sprepanédt he
present invention provides a nethod for producing a shaped article for

cl ean rocog, potymértaigy | sesleaet t thkoaashogerd 0Ofe pactedbfromi ghgrobp a
cyclic olefin polymer (A having a glass transition tenperature of from 60

to 200C, ¢oendting® ofprdite Bnavei ghblekia HdweipEeonapebyreeatbBon
prepared by polynerizing at |east two nononers selected froma group

consi sti ngtéhs ol efi ns, dienes and aromatic vinyl-hydrocarbons, and having
a glass transition tenperature of 0C or | ower, and

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 c-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, morepreferredisanamorphous
or low-crystalline flexible copolymer (bl) prepared by
polymerizing at least two monomers selected from a group
consisting of ethylene and an a-olefiﬁ 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
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). Also preferably, MFR (as measured at 230°C and under a



9 from0.001 to 1 part by weight of a radical initiator (C), and

nmel t-shaping the resulting resin conposition. [0018] Preferably, a

_pol yfunctional_ conpound (D) having at |east two radical-polynerizable
functional groups in the nolecule is added along with the radical
initiator (C. Al so preferably, the cyclic olefin polynmer (A) and the

fl exi ble copolynmer (B) are previously nelt-kneaded, and then the radical
initiator (C) is added thereto andnelt-kneaded to obtain the resin
conposi ti ohoad r 8 plrefker agtgrding par e Phes8eyef i deolresim qubyiiopA) and
the flexible copolynmer (B) are previously nelt-kneaded, then the radical
initiator {€)fyan Fa@édte g1 melsokpeaiedbly anthe wFesalt erauhs

remai ni ng cgclic olef in polymer (A) is added and nelt-kneaded to obtain
the resin ebnPpdsitslemsen sodepreal al VL OF Cofer 86 nOUIkRE tis BF Werght ,
relative to 100 parts by weight of the total of the cyclic olef in polynmer
(A) and théC Bresq bie e ﬁfgﬁl%ﬁ?céﬂeeaﬁ%éﬁ pYoee iy, &he sddpadand

mel t - kneaded to obtain the resin conposition. [0019] Preferably in the
above- nent BRSO IGGuSt PERLAE HPistRELILY epfpererurdd i P il t SRAEREITRY to
obtain the resin conposition is from150 to 350C. Also preferably, an
extruder h&%*J a vent is used for nelt-kneading to obtain the resin

conposition. Also preferably, the time for which the nelt after addition
of 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-like body. A tool for handling a material, an
intermediate product or a finished product is also a preferred
embodiment cf the invention.k

[0017]

A second aspect of the present invention provides a method
for producing a shaped article for clean rocms, 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, from 1
to 150 parts by weight of a flexible copclymer (B) prepared by
polymerizing at least two monomers selected from a group
consisting of olefins, dienes and arcmatic vinyl-hydrocarbons,
and having a glass transition temperature of_O°C or lower, and

9



the radical initiator (C) thereto stays in the extruder is from 10 30 to
1800 seconds. Also preferably, the resin conposition is injection-nolded
at a maxi muminjection speed of from100 to 240 m/sec. Effect of the

I nvention: [0020] The shaped article for clean roons of the enbodi ments of
t he i nvention has good chem cal resistance, heat resistance and

di nensi onal accuracy, not so nuch releasing a volatile conponent around
it, and it has good abrasion resistance, not_producing so many particles.

Accor di ndigem 0. G0l tpad pamt pyuvedohk afphitadiens indddateguil Fd - haBR- | evel
contam nation resistance, for exanple, for sem conductor wafer carriers.
Brief Dedelitrtshapbidtthe Dresiiigng yooin|cempgsitioni is a front view of a
wafer carrier produced in Exanples of the invention. [Fig. 2] It is a back
view of tlHOMBY er carrier produced in Exanples of the invention. [Fig. 3]
It is a plan view of the wafer carrier produced in Exanples of the
i nvention. [Fi @refferabiy, a pdlavfwinduional kempannddD X havinga&t taaster for
si ze neasurenent .
two radical-polymerizable functional groups in the molecule is
added along with the radical initiator (C). Also preferably,
the cyclic olefin polymer (A) and the flexible copolymer (B)
are previously melt-kneaded, and then the radical initiator (C}
is added theretoandmelt-kneaded toobtain the resin composition.
More preferably, 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 compositicn. 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 fibefs (E) are added and
melt-kneaded to obtain the resin composition.
[0c019]
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



Best Mode for Carrying out the Invention: [0022] The resin conposition for
use in the invention is prepared 11 by nelt-kneading 100 parts by wei ght
of a cyclic olef in polymer (A having a glass transition tenperature of
from60 to 200C, from1l to 150 parts by weight of a flexible copolyner (B)
prepared by polynerizing at |east two nononers selected froma group
consi st i ng38f tel e hsecdndresAhpd riredmaebd vvi Byt -taadrocarbonst iorard havi ng
a glass transition tenperature of 0C or lower, from 0.001 to 1 part by
wei ght of anpadttel-naidedassr a(Cpeimwd fnjsmtiont speepart yomeilghtoof a
pol yfunctional conpound (D) having at |east two radical-polynerizable
functi onal 2§Poupése¢®m the nmolecule. In this, incorporating the
pol yfunctional conpound (D) is optional, and this nay be conprised of only
the three EEbaponehtthoflnvemntaysii ¢ ol efin polynmer (A), the flexible
copolynmer (B) and the radical initiator (C). [0023] The cyclic olef in
pol ymer ( A)IORa8] good heat resistance, thermal aging resistance, chenical
resi stance, weather resistance, solvent resistance, dielectric
characteri sti cs B shepgildityiclndawchgah orsuch ofhahacemradimers st héer eof ,
it is used in many applications. A nethod is known of adding the flexible
copol yner B iroenheonyledd gaskfdhemotayirereidgtdore i Mpravi mgsisthaendapact
resi stance thereof. However, the fact has not been

and dimensional accuracy, not so much releasing a volatile

component around it, and it has good abrasion resistance,
not producing so many particles. Accordingly, it is
favorably used in applications that require high-level
contamination resistance, for example, for semiconductor
wafer carriers.
Brief Description of the Drawings:
[0021]
'[Fig. 1] Tt 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 a view showing 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



sufficiently recogni zed as yet that the abrasion resistance of the cyclic
olefin polyner (A) is unsatisfactory and it could not be significantly

i nproved even by addition of the flexible copolynmer (B) thereto. The |evel
of the necessary properties 12 of shaped articles for clean roons is being
hi gher these days, and the resins for themare required to have high-1|evel
abrasion resistance. However, owing to its poor abrasion resistance, the
cyclic olefin polymer (A) or its mxture with the flexible copolynmer (B)
al one i s Pypeddrkagpodnon 198 marts by vebgohiofl & ewalif ode&FimBehYRABWN t hat
a resin conposition prepared by nelt-kneading the cyclic olef in polyner
(A) and t k&) fHaening e gtaps| ymans{Blon nteanpemtasmod tior 6adic2007@i ti at or
(C to thereby introduce a crosslinked structure thereinto nay have

i mpr oved fromdttandsd pamts bypedigirtest atflesulbIheopediymeroifhoprepaned s

obt ai ned by adding the flexible copolymer (B) and a radical initiator (C
to the cyoy imolmdrizinylgoeleddy twd mehéméneasiehgetefiefirénr acgeoupal
reaction. Accordingly, it was expected that the conposition would contain
a | arge ammeistofinqofiesbefinss | iddengy and cliromartiedvihybuhhdradachonseacti on,
but this tinme when the anount of gas released fromthe resin conposition

i s det er Adehavihgea SlHdY tTan@itilodn Basipeegtuie W othadr Wkvere! £a6Rd gas
anount is on the level required for shaped articles for clean roons. |In
‘addi ti on,o Ve tohi Spadt feby R IR BECAMPA%idaPA ik 18882 d)Or 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, incorperating 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
:r:_esistance . 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
c_opolymer (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 cycl:{,c olefin polymer (A) is unsatisfactory and it could
not be significantly imprbved even by addition of the flexible

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

12



Its abrasion resistance, then it has becone clear that the conposition has
good abrasion resistance. Accordingly, it has been found that the resin
conposition is suitable for shaped articles for clean roons that dislike
the generation of particles. As nentioned above, it has becone clear for
the first time that 13 the resin conposition has properties suitable for
shaped articles for clean roons. [0025] The cyclic olefin polynmer (A for
use in the_invention has a glass transitiogn tenmperature of from60 to

200C. For °faRed ardicdesnEar ¢IRar oS f8rPehey WL dhesg €a¥8r ¢l ean
roonms, the 8Iass transition tenperature of the polynmer nmust be 60C or
hi gher, pRBEINSTSEREIOT Hhenare Fegaiped e Bave highc leieharasions
however, the nolding tenperature is too high, then the polyner may
deconposereghftange ef dlavevia, gwihg tor ks pron abrpsignuresdstaneepol yner
must be 200C or lower. The glass transition tenperature as referred to
her ei n i sthe gtyilsic plgfdint pohywenr (Ahgrt dhponixtumee neidduthe flenible
differential scanning colorinmeter at a heating speed of, 10C mn. [0026]
Pr ef er abl gopdFRu¢ne(B) fabme al e, impracttcaklle ain 286G acdsesnder a | oad of
2.16 kg according to ASTM D1238) of the cyclic olefin polymer (A is from
0.1 to 50D0@24D mn. If MFRis lower than 0.1 g/10 mn, then the nelt
viscosity of the polyner is
' Ithas already been known that a resin composition prepared

by melt-kneading the cyclic olefin polymer (A} and the flexible

copolymer (B) in the presence of aradical 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

thel_n for chemical reaction. Accordingly, it was expected that

the composition would contain a large amount of a decomposition

product formed 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

i3



too high and the nelt noldability of the resulting resin conposition may
worsen. More preferably, MFRis at least 0.5 ¢g/10 mn, even nore
preferably at least 1 g/10 min. On the other hand, if MFR is |arger than
500 g/ 10 mn, then the mechanical strength of the resulting resin
conposition may lower. More preferably, MFRis at nost 200 g/ 10 m n, even
nore preferably 14 at nost 100 g/10 mn. [0027] The cyclic ol efin polyner
(A) may be any one prepared through polynerization of an aliphatic cyclic
skel et on- B TFRFLIDGOEROF Lidiehas PEOReTELAH siiitabdeifiorshaped aKELELSR- havi ng
polymer, and its type is not specifically defined. Preferably, however,
the cycl i%0%|ek¢an poP9REr (A) is a pol ymer prepared through pol yrmerization
of a cyclic olefin of the followwng formula [I] or [II]: [0028] [ Chemi cal
3] RLRaMP¥FIR 1 RI5 349 13 RI6 4 10 14 R17 RI8 R2 R5 R6 R8 R12 n m

The cyclic olefin polymer (A) for use in the invention
has a glass transition temperature of from 60 to 200°C. For
satisfying the heat resistance for the shaped article for clean
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 too high,
-then the polymer may decompose, and therefore, the glass
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/10min, even moré preferably at least 1 g/10min. On the other
hand, if MFR is larger than 500 g/10 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

14



[ 1] [0029] (In formula [ I ] , nindicates Oor 1, mindicates 0 or a
positive integer; g indicates 0 or 1; R 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 structure, and the nonocyclic or polycyclic structure may have
15 a doubl e bond; and R15 and R16, or R 7 and R18 may form an al kyl i dene
group.) [0030 [Chemical 4] RIB RI9 RBRRRIRSC] ] 2R Rs RlolIR RO
R4 R$ p FAY a9t 1909,9/190888) (1n fornula [I1], p and q each indicate O or
an integer of 1 or nore; mand n each indicate 0, 1 or 2; Rl to R19 each
independehﬁQ%7]represent a hydrogen atom a hal ogen atom an aliphatic

hydr ocar bon group, an alicyclic hydrocarbon group, an aronmatic hydrocarbon
group, or an alTs\cY¥pbip;clefin polymer ofd) ongki ee 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 [TI] or [IXI]:

[0028]

[Chemical 3]

7

R15
13 R16
14{ | /R
R18

\ Rlz/m

.[ 0029]

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

integer; g indiéates 0or1l; R'toR!®andR®andR’each independently
- represent a hydrogen atom, a halogen atom or a hydrocarbon group;

RS to R1® may bond to each other to form a monocyclic or polycyclic

structure, and the monocyclic or polycyclic's'tructure may have



RO (or R10) bonds, and the carbon atomto which R13 or R11 bonds nmnay bond
to each other directly or via an al kyl ene group having 16 from1l to 3
carbon atons; and when n = m= 0, R15 and R12, or R15 and R19 may bond to
each other to forma nonocyclic or polycyclic aromatic ring.) [0032] Pref
erred exanpl es of the polyner prepared by polynerizing the cyclic olefin
of formula [I] or [II] are (al), (a2), (a3) and (a4) nentioned below (al)

: Random cq oltﬁtrgar of ethylgne angi a cyghic olgf in of fornula %I,}} or [I1]
(et hyl enez-’éi})‘&’l Beadi AR dARTEBpol 9 ) and(R 2 maRf Axm SRRt kgL p8Pfer or

ri ng-openi ng copolymer of a cyclic olefin of formula [I] or [II1]. (a3):
I—|ydrogena$¥‘g‘|’lppf)oduct of (a2). (a4): Gaft-nodification product of (al),
(a2) or (aS&. [0033] The cyclic olef in of formula [ I ] or [ Il ] to form
the cycliEQ039%fin polyner (A) for use in the invention is described.

[0034] The chem cal fornula of the cyclic olef in[ I ] is as foll ows:
[0035] [ CHeln¢mieab]417 R1 Ra Rb R7 Rl1 .

R18 R1®
/S AN
ol O e
N\

RS / R7 N\ n/
\_GCHZ 3 O>7R_15
| pio / AN

Y <Oy

RN R \ . /

R Rl2
e oo [T]

[0031]

(In formula [IXI], p and q each indicate 0 or an integer of 1
ormore; mandn each indicate 0, 1or2; R' toR¥ each independently
represent a hydrogen atom, a halogen atom, an aliphatic
hydrocarbon group, an alicyclic hydrocarbon group, an arométic
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

' m'ay bond to each other directly or via an alkylene group having

16



5 399 13 RI6 410 14 R17 R1I8 R2 RS R6 R8 R12 n m [0036] In formula
[1], nindicates O or 1; mindicates O or a positive integer; q indicates
O or 1. Whien g is 1, then Ra and Rb each independently represent an atom
or a hydrocarbon group nentioned below, and when g is 0, then the dangling
bonds bond to each other to forma 5-nmenbered ring. [0037] R to R1B and
Ra and Rb each independently represent a hydrogen atom a hal ogen atom or
a hydrocarbon group. The hal ogen atom is a fluorine atqm a_chl,orine atom
a broni nefBPBnt ofC ah TR 2t T FEdIBIeTHe shtrolar Bon FPSUp ¥ sOT

i ndependent|y anlg generally an al kyl group having from1l to_20 carbon
atons, a Ry@mskRkywaydreauptogaahrethesfoFamn apoparyed igtnBolBeYahiar onatic
hydrocarbon group. Mre concretely, the al kyl group includes anethyl

group, aaremdtydc gring,) a propyl group, an isopropyl group, an amyl group,
18 a hexyé grOfp, an octyl group, a decyl group, a dodecyl group

0032

R1
1

Preferred examples of the polymer prepared by polymerizing
the cyclic olefin of formula [I] or [II] are (al)}, (aZ), (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.
i0034]

The chemical formula of the cyclicolefin[I] is as follows:
[0035]

[Chemical 5]

17



and an octadecyl group; the cycloal kyl group includes a cyclohexyl group;
and the aromatic hydrocarbon group includes a phenyl group and a napht hyl
group. [0039] The hydrocarbon group nay be substituted with a hal ogen
atom In fornmula [1], RL15 to R18 may bond to each other (or together) to
form a nonocyclic or polycyclic structure, and the nonocyclic or
polycyclic structure thus formed may have a double bond. Concrete exanpl es
of the nmonocyclic or polycyclic structyre to.be formed herein are
menti oned hélgm [ 0040] e'czé76] UL N122U2221:: 11 22
eSanp heycarjon atpmwth a nunber 1 or 2 is a
R17_ (R18) bonds. R15 and

R16, or i) Rifle al kyl i dene group is
general | 0.garbon atons, and its
specific i} pyl i dene group and an
| sopropyl 17

R

R18

[0036]

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

[0037}]

R!'toRandR*andR®each independentlyrepresent ahydrogen
atom, a halogen atom or a hydrocarbon group. The halogen atom
is a fluorine atom, a chlorine atom, a bromine atom o:f an iodine
atom.

[0038]
The hydrocarbon group is independently and generally an
. Ialkyl group having from 1 to 20 carbon atoms, a cycloalkyl group
having from 3 to 15 carbon atoms, or an aromatic hydrocarbon
group. Moreconcretely, the alkyl groupincludes amethyl group,

an ethyl group, a propyl group, an isopropyl group, an amyl group,

18



[0042] The chem cal formula of the cyclic olef in [ I I ] is nentioned

bel ow. [0043] [Chemical 7] RI8 RI9 R3 RRL RS CH2 R2 R6 Rlo k9 JR] R4
R11 R12 [11] [0044] In formula [I1], p and g each indicate 0 or a
positive integer; mand n each indicate O, 1 or 2. Rl to R19 each

I ndependently represent a hydrogen atom a hal ogen atom a hydrocarbon
group or an al koxy group. 20 (0045] The hal ogen atom has the sane neani ng
as that in fornmula [I]. The hydrocarbon group each independently i ncl udes
an al kyl adﬁﬁ)ﬂ FEURg ARoRFEY ogEguEar%dﬁa%ﬁJor%‘ioué’-héi 8gaREALLIFOdP oup
having from1 to 20 carbon atonms, a cycloal kyl group or an aromatic

hydr ocar Fffl gPBuPHEREeRY ¥ r §FCYPro e c svsdwadikyids. InpvR 1a6ddAe%| §, t he

al kyl group includes a nethyl group, an ethyl
cyclohexyl group; and the aromatic hydrocarbon group includes

a phenyl group and a naphthyl group.
[0039]
The hydrbcarbon group may be substituted with a halogen

-atom. 1In 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 1

2 2

[0041]

In the above examples, the carbon atom with a number 1
or 2 is a carbon atom in formula [I] to which R (R) or RV
(R'®) bonds. R and R*, or R'” 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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group, a propyl group, an isopropyl group; an anyl group, a hexyl group,
an octyl group, a decyl group, a dodecyl group and an octadecyl group; the
cycl oal kyl group includes a cycl ohexyl group; and the aronmatic hydrocarbon
group includes 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 hyl
group. [0046] The al koxy group includes a nethoxy group, an ethoxy group
and a propox I .. These hydrocarhaon group and al kox rou maybe

Subst i { Ut S dene, GFPHE - 14 ROPIIACSH e BSPHR 25 Al AEPTAPEHLBFRS

i odine atom [0047] The carbon atomto which RO and R10 bond, and the
carbon &R o which R13 bonds or the carbon atomto which Rl11 bonds may
bond to each other directly or via an al kyl ene group having fromi to 3
car bon alkﬁ&ﬁzkmecifically, when the above two carbon atons bond to each
other via an al kyl ene group, then the groups represented by RO and R13, or
t he groups reprgeghenipplfrrmd@ oD thpreyaldgeehefinddmhld smenyienedgr oup
(-CH2-), an ethylene group (-CH2CH2-) or a propyl ene group (-CH2CH2CH2-).
[0048] WRslav= 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
pol ycycl il@®Xmatic ring in the case includes,

[Chemical 7]

-
©

R18

€CHy <O )—RI15

g0/ | N
RY R13 Rl4
R \ ® 4 N

Rll R12

O

N

[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 RY each
independently represent a hydrogen atom, a halogen atom, a

hydrocarbon group or an alkoxy group.
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for exanple, the groups nentioned below in which RL5 and R12 form an
aromatic ring when n = m= 0. [0049] [Chemical 8 - (CH2 q KO O(CH2 OO
O --(CH2 g OO O [0050] g has the sane neaning as that in forrmula [I1].
(0051] More concrete exanples of the cyclic olefins of formula [I] or [I1]
are shown below. First nmentioned are

bi cycl o] 2. 2. 1] - 2- hept ene( =nor bor nene) (i nt he above-nenti oned general
formula, the nunbers of 1 to 7 each indicate the carbon position nunber

t her ei n),[%(h@heri vatives of the conpound substituted with a hydrocarbon

group. 22 [00521[ Chemcal 9] 126 7 354
he halogen atom has the same meaning as that in formula

[I]. Thehydrocarbongroupeachindependently includes analkyl
group having from 1 to 20 carbon atoms, a halogenocalkyl group
having from1 to 20 carbonatoms, acyclecalkyl group or anaromatic

- 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 group, an amyl group, a hexyl
group, an octyl group, a decyl group, a dodecyl group and an
octadecyl group; the cyclc_)alkyl group includes a ‘cyclohexyl
group; and the aromatic hydrocarbon group includes an aryl group
-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 substitutedwithafluorineatom, achlorine atom, abromine

~atom or an iodine 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 carbonatoms. 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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[ 0053] Exanples of the hydrocarbon group are 5-nethyl, 5,6-dinethyl,
1-methyl, 5-ethyl, 5-n-butyl, 5-isobutyl, 7-nethyl, 5-phenyl,
5- met hyl - 5- phenyl, 5-benzyl, 5-tolyl, 5-(ethylphenyl),
5- (i sopropyl phenyl ), 5-(biphenyl), 5-((3-naphthyl), 5-((x-naphthyl),
5- (anthracenyl), 5,6-diphenyl. [0054] As exanples of other derivatives,
further nentioned are cycl opent adi ene-acenapht hyl ene adduct, and
bicyclo[2.2.1]-2-heptene derivatives such as
1, 4- met hdho- 1ogethenfeun ramediorlians gren®, (tCH4= hetamedhylene ggoup 10,
10a- hexahydr oant hracene. [0055] In addition, also nentioned are
tricycl o[ Y4-GHaEHp2 )5 pr3ad propyleas gnouped ~SlefHCH2-) -
tricyclo[4.3.0.12.5]-3-decene, 2-nethyltricyclo[4.3.0.12.5]-3-decene,
5-met hyl tkQ@48) o[ 4.3.0. 12.5] -3-decene; 23 -- - - -------
tricyclo[4.4.0.12.5]-3-undecene derivatives such as
tricycl o[ 4. 4. 0.W2e5]n 3= undedendhen] R ety IR | coxcl| R°4andOR2ma}- Bonddecene.
[ 0056]

to each other to form a monocyclic or polycyclic aromatic ring.

The monocyclic or polycyclic ardmatic 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]

—erer (O __@Hz

T

[0050]
g has the same meaning as that in formula [II].
[0051]
More concrete examples of the cyclic oclefins of formula
[I] or [II] are shown below. First mentioned are
bicyclo[2.2.1]-2-heptene (=norbornene) (in the above-mentioned
general formuld, the numbers of 1 to 7 each indicate the carbon
_ position‘number therein), and derivatives of the compound

substituted with a hydrocarbon group.
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Al so nentioned ar
the follow ng st

hydr ocar bon group.

e tetracyclo[4.4.0.12'5.17"' 70] - 3- dodecene repreéented by
ructural fornula, and its derivatives substituted wth a
[0057] [Chemical 10] 2 103 19 1112 46 857

[ 0058] Exanpl es of the hydrocarbon group are 8-nethyl, 8-ethyl, 8-propyl,
8-butyl, 8-isobutyl, 8-hexyl, 8-cyclohexyl, 8-stearyl, 5, 10-dinethyl,

2,10-di net hyl, 8,
2,7,9-tripeth

9,11, 12-t 9 ¥hy|
5,8, 9 10-t et r anet

9-dinethyl, 8-ethyl-9-nethyl, 11,12-dinethyl,

2, 7-di met hyl -9-ethyl, 9-isobutyl -2, 7-di met hyl
9-ethyl-11, 12-di net hyl, 9-isobutyl-11, 12-di met hyl

h I 8- et hyl i dene, 8-ethylidene-9-nethyl,

8- ethylldéﬁﬁe@i%@%y?j -8-et hyl i dene-9-i sopropyl, 8-ethylidene-9-butyl,

8- n- propyl i denge,

8- n-propylideng:- 9-

8-n-propylidene-9-nethyl, 24 8-n-propylidene-9-ethyl,
i sopropyl, 8-n-propylidene-9-butyl, 8-isopropylidene,

[0053]

Examples of the hydrocarbon group are 5-methyl,

5,6-dimethyl, 1l-methyl, 5-ethyl, 5-n-butyl, 5-isobutyl,

7-methyl, 5-phenyl, 5-methyl-5-phenyl, 5-benzyl, 35-tolyl,
5-(ethylphenyl), 5-(isopropylphenyl), 5-{biphenyl),
5-(p-naphthyl), 5-(a-naphthyl), 5-(anthracenyl},

5,6-diphenyl.

[0054]

As examples of other derivatives, further mentioned are
cyclopentadiene-acenaphthylene adduct, and
bicyclo[?.z.l]-z-heptene derivatives ‘such as

1,4-methano-1,4,4a,9a-tetrahydrofluorenone,

l,4-methano-1,4,4a,5,10,10a-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[4.3.0.12°]1-3-decene,

: 5-methyltricyclo[4.3.0.1L5]-3—decene:‘
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8-isopropylidene-9-nethyl, 8-isopropylidene-9-ethyl,
8-1isopropylidene-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-(ethyl phenyl), 8-(isopropylphenyl), 8, 9-diphenyl, 8-(biphenyl),
8- ((3-naphthyl), 8-(a-naphthyl), 8-(anthracenyl), 5,6-diphenyl. [0059]
Further nmentioned are tetracyclo[4.4.0.12.5.17.10]-3-dodecene derivatives
such as adduct_ of (cyclgpentadi ene-acenaphthyl ene adduct) and

cycl opent i SHERO Itk - [ o] & Findecene 02, A¢iviafjivesent atRne &M its
derivatives, pentacyclo[7.4.0.12.5.19.12.08.13]-3-pentadecene and its

deri vat i VESlCYSQetid A -d1 8. I rundereme 12, 08, 13] - 3- hexadecene and its
derivati ves, pehtacxclo[6.6.1.132gr%2.7.09.14]-4-hexadecene and its

deri vat i Vids me thasdd@siavsiie (@t -1 18, 35 1B -1ndgcen®9. 14] - 4- hept adecene and its
derivatives, heptacyclo[8.7.0.12.9.14,7 111,1' 03,8 012, 16]-5-ei cosene and
its deriMS6ks, heptacyclo[8.7.0.13.6 110,17 112,15 02, E 011, 16 ]

-4-eicosene and its 25 derivatives,
Also mentioned are

1%2:3.171°]-3-dodecene represented by the

tetracyclo[4.4.0.
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, 8,9-dimethyl,

8-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-isobﬁtyl-11.12-dimethyl, 5,8,9,10-tetramethyl,

8-ethylidene, 8-ethylidene-9-methyl, 8-ethylidene-9-ethyl,
8~ethylidene-9-isopropyl, 8-ethylidene-9~butyl,

8-n-propylidene, | 8-n-propylidene-9-methyl,
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hept acycl o[ 8.8.0.12.9.14"' 7,111, 16 03' 8 012, 17] -5- henei cosene and its
derivatives, octacyclo[8.8.0.12.9.14.7.111,18 113,16 03.e

0l12,17] 5-docosene and its derivatives, nonacyclo[10.9.1.14,7.113,20
115,19 02,10 03,8 012.21 014,19]-5-penta cosene and its derivatives.

[ 0060] Exanples of the cyclic olefin of formula [I] or [IIl usable in the
I nvention are nentioned above, and nore concrete structures of these
conmpounds_are shown in JP-A 7-145213, paragraphs [_ 00321 tg@% 00541

whi ch ar S T RAAWPHLeRe St lol ef in S TRIPECERVEIRRSN? -1 9PBETPThe cyclic
olefin of formula [ I ] or [ Il_] nentioned above may be produced through

Di el s- Al & 1RERRY BHedte Wit adi ene  and an ol 31k PREPRYL1RRNe .
correspondi ng structure. [0062] One or nore types of these cyclic olef ins

may be udedlseRranylidensrd-dietdi¥d or as condi ropyiidene yd tethyl ¢ he
cyclic olef in of formula [ I '] or [ I | ] nentioned above, the cyclic
ol ef in polisapnrogydidene1Beldapndnyl nvent i Hnisenripy bideneed;butyl exanpl e,
according to the nethods described in JP-A 60-168708,JP-A 61-120816, JP-A
61- 1159138 -cdH-ox 51, 1189b8pomdP- A HIERVIRDS, SRP9AAiI6hIRTR216, 8 IpheénBl, 252406
JP- A 62-252407 with suitably 26

8-methyl-8-phenyl, 8-benzyl, 8-tolyl, 8-(ethylphenyl),

8-(isopropylphenyl), 8,9-diphenyl, 8- (biphenyl),

8- (p-naphthyl), 8- (a-naphthyl), 8~ (anthracenyl),

5,6-diphenyl.

[0059]

Further ‘ mentioned are
tetracyclo[4.4.0.1%°,.17-1%1-3-dodecene derivatives such as
adduct of (cyclopentadiene-acenaphthylene adduct) and
cyclopentadiene;
pentacyclo[6.5.1.1%%.0%7,0°'*]-4-pentadecene’ and its

. derivatives, pentacyclo[7.4.0.1%%,1°%2 0%1%}j-3-pentadecene
and its derivatives,
pentacyclo[8.4.0.1%%,1%12 ¢%131.3.hexadecene and its
derivatives, pentacyclo[6.6.1.1%°.0*7.0°*]-4-hexadecene and
its derivatives,
hexacyclo[6.6.1.1%°,11%12 027 0% !%]-4-heptadecene and its
derivatives,
heptacyclo[8.7.0.1%?, 147 11%17 3.8 o!2.1¢)1_5_ejcosene and its

derivatives,

heptacyclo[8.7.0.13:%,110.17 132,15 2.7 gll.16]_4_eicosene and its
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selecting the condition for the production. [0063] (al): Ethylene/cyclic

ol efin random copolyner: In the ethylene/cyclic olef in random copol yner
(al), the <constitutional unit derived fromethylene and the constitutional
unit derived fromthe cyclic olef in as above bond to each other in random
conf iguration, theref ore having a substantially linear structure. The
substantially linear structure of the copolyner not having a substantially
gel-like rossljpked structure is confirmed by the fact that, when the
copol yner ﬁ¥%¥6#£%§ fn an organic solvent, the resulting solution contains

no insol ubl e, xanpl e t ntLins |5005|t thereof IS
neasur ed, he??@FX%be?nﬁr npt%téf?ﬁd#sgg1vgg£ﬁ¥ %&4&3 C, anfld thIS

confirms the above. [0064] In the ethylene/cyclic oIef i n random copol yne
(al) for 1t%e in the invention, at least a part of the c§eFiéabi¥esin of
formula [1] or

o Lk bR SEIE L S SPER I 2l e Tl oo
Rie its derivatives,
nonacyclo[10.9.1.1%7,1%3.20 115.18 2.10 3.8 ¢l2.21 gl41%)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 the cyclicolefin
in the invention.

[0061]

The cyclic olefin of formula [I] or [II] mentioned above

may be produced through Diel‘s~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-A

. 61-120816, JP-A 61-7115912, JP-A61-115916, JP-A 61~271308, JP-A

61-272216, JP-2A '62—252406, JP-A 62-252407 with suitably
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—~Q

nd RL to R19 have the sanme neanings as in forrmula [I1].
ing fromthe object

Rl7 Rl1I8 RR RS RE RBRIZnm . . . . On] [0066] In formula

RO RI3 ORI4 R4 R m RI1 RI2 [N [0068] In fornula [1V],

selecting the conditidn for the production.
[0063]
(al): Ethylene/cyclic olefin random copolymer:

In the ethylene/cyclic olefin random copolymer (al), the
constitutionalunit derived fromethylene and the constitutional
unit derived from the cyclic olefin as above bond to each other

inrandomconfiguration, therefore havinga subs tantially linear

| 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 resulting solution contains no insoluble.

'For example, when the intrinsicviscosity [n] thereof ismeasured,

the copolymer completely dissolves 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 [IITI] or [IV].

[0065]

[Chemical 11]
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W t hout

m g, RL to R18, Ra and Rb have the sane neanings as in fornula
(Chem cal 12] 28 R18 R19 R1I6 ORl7 R RT n RRCHZ2 g OR15
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of the invention, the ethylene/cyclic olef in random copolyner (al) for
use in the invention may optionally have a constitutional wunit derived
from any ot her copol yneri zabl e nononer. [0069] The ot her nobnoners may be
ol efins except ethylene and cyclic olef ins nmentioned above, concretely
including a-olef ins having from3 to 20 carbon atons such as propyl ene,
1- butene, 1-pentene, 1-hexene, 3-nethyl-I-butene, 3-nethyl-I|-pentene,

3-ethyl-l-penterie, 4-methyl-|-pentene, 4-nethyl-I-hexane, 29
4, 4- di net hy -I;mexen-,zﬁ,ﬁadi rth,7-l-e-nte=Q1¥h4-ethyl-I-hexene,
3-et hyl -1 - hpxehe, 1-odtenB;|1-decéne, | 1-doBlecene, 1-tetradecene,
1- hexadec¢ng, -otcaoaapr- hnd | | -ki cosene; cyclo Olf%InS such as
cycl obut e ope Lehe ] cyglohgRre e ll\Yv ycl opent ene,
3- et hyl cy : 2- (2- et 4 ‘-l-cyo,Q--~en cycl ooct ene and
3a, 5, 6, 7a; h- ¥, 7- netth ; agd | |nd -conjugated di enes such
as 1, 4- he 1- met hyl - 1} 4- hex# & ~17 4- hexadi ene,
1, 7-octad | opent adi ' i “pgrvbornene. [ 0070] These
ot her non be~ysed-fier ¢ ¢ gly lor\pd& conbined. In the
et hyl ene/ ¢y ol ef insRandomicopol yner (df), [the constitutional unit
derived ffomthe othersynngner asgabo e na 1Qe generally in an anmount of
at nost 20 Nph¥, R°> R n K R /m
« o s . [IH]
[0066]

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

[Chemical 12]
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preferably at nost 10 nol % [0071] The ethylene/cyclic olef in 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 olef in of formula [I] or [II]. 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 solvent. [00728ForRthe copol ymeri zati on,
al so usable is a solid Goup 4 netallocene cafalyst]. The solid Goup 4
netal | ocene catalyst 1is a catalyst conpr|5|ng a tr.nS|t|on met al conpound
that contains a cycl opentadi enyl skel ejofr—hs &
or ganoal um ni unoxy conpound, and optionally
The transition netal belonging to the @16 o= dic Table is
zirconium titaniumor ha{nium and the ’ as at | east one
cycl opent adi gg8/| (‘skel gFonycontai ning | ) s of the
cycl opengadi enyl | skel gt on-|cont ai ni ng I d [ adi enyl group,
an |ndeLyI, : ydr oi ndenyl group gr oup
optional | an al kyl group.
Vi 2 }q

w|UﬁlnIUﬁ1 conmpound.

[0068]

In formula [IV], n, m, p, q, and R' to R!® have the same
meanings as in formula [II]. Without detracting £from the object
‘of the invention, the ethylene/cyclic olefin random copolymer
| (al) foruse in the inventionmayoptionallyhave aconstitutional
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 fo 20 carbon atoms such as propylene, l-butene,
l1-pentene, l-hexene} 3—methyl?1—butene, 3-methyl-l-pentene,

3-ethyl-l-pentene, 4-methyl-l-pentene, 4-methyl-l-hexene,
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bond to the conpound via any other group such as an al kyl ene group. O her
| i gands than the cycl opentadi enyl skeleton- containing |ligand 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 olefin resins. The solid Goup 4

net al | ocene catal yst is described, for exanple, in JP-A 61-221206, JP-A
64- 106, JP-A 2-173112. [0074] (a2): R ng-opening_polyner or ring-opening
copol yner? of-Eypathyl-dh-hxanen: | n the ring-bptriHpetyynkrregptene,

ri ng-openi ng copolyner of cyclic olef in, at least a part of the cyclic
ol efi n of4-foml-d -axens. [ | BrerayicdnBerelee a Ir@sd@meng uhrdeegnehe
following formula [V] or [VI]: [0075] [Chemical 13] Rl Ra Ro R7 Rl1 R15
3 Q9 13 Rpdgcene ~10-tetrpizcRig. FR-IRSxRIe@enR]2 1-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 l,4-hexadiene,
4-methyl-1,4-hexadiene, 5-methyl-1,4—hexadiene,

1,7-octadiene, dicyclopentadiene and 5-vinyl-2-norbornene.
[C070]

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 clefin 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 a catalyst formed from a vanadium

compound and' an organcaluminium compound soluble in the
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/Inm.... [V] [0076] In formula [V], n, m ¢, RlLto R'8, Ra and Rn have
the sanme neanings as in formula [I]. [0077] [Chem cal 14] 32 R18 R19 R16
ORl7 RBR/ n )) RLR 17 C]2 9 (l) RI5 R2 R6 RI0 RO RI3 OR14 R4 0 p

pm m RI1 R2. . . [~] [0078] In formula [VI], n, mr, p, g, and Rl to
R19 have the sane neanings as in fornmula [II1]. The ring-opening polyner or
t he

hydrocarbon solvent.
[0072}

For the copolymérization, also usable is a solid 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
organoaluminiumoxy compound, and optionally an organoaluminium
compound. The transition metal belonging to the Group 4 of the
Periodic Table is zirconium, titanium or hafnium, and the
transition metal has at 1least 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
optiona;ly 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-containingligandareanalkyl group, acycloalkylgroup,
an aryl group and an aralkyl group and so on.

[0073]

The organoaluminiumoxy group and the organocaluminium
compound may be those generally used in producing olefin resins.
The solid Group 4 metallocene catalyst is described, for example,
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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ri ng- openi ng copol yner may be produced according to the production nethods
di scl osed in the above-nenti oned patent publications. For exanple, a
cyclic olefin of formula [I] may be polynerized or copolynerized in the
presence of a ring-opening polynerization catalyst. [0079] The

ri ng-openi ng pol ynmerization catalyst for use herein may be a catal yst
conprising a halide of a netal selected from ruthenium rhodium

pal l adi um_osmum indiumor platinum a 33 nitrate or an acetyl acetone
conmpound, O ¥#%A ¢ r educi ng agent; or a catalyst conprising a halide of a
metal selected fromtitanium palladium zirconiumor nolybdenumor an
acetyl acet one cHMI&EnHing apBeRANG RIEIE T PN iRy cePPoing copsdamer P83) :

Hydr ogenati on product of ring-opening polyner or ring-opening copolyner:
The hydr sgreki¢ oilgfigtuett Ledytod pant of shentnglbolofediin of formudaopeni ng
copolymer which is for use in the invention nay be obtained by

hydr ogenat¥ hepat HeL T ] mpio pamsty. tudley @e repea tdingy uageniofigtbhepbb direwing?)
obtained in the manner as above, in the presence of a conventional known
hydr ogenatoxmmXat BV ysoxr [YDD8B81] I n the hydrogenati on product (a3) of a

ri ng-opening polynmer or a ring-opening copolyner, at |least a part of the
cyclic ol@Efoeis]

[Chemical 13}

/ AN / N\

R! Ra Rb RY R
R}S
> 9 13N R16
S 10| 14{1 /RY7
FQS
/Rz R5 R6 RS Rlz
\ RN
e ve e [V]

[0076]

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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of formula [
formula (VII]

13 R16 4 10 14 R17 R18 R2 RS R6 RB R12 /n m....
[MI], n, m g0 R to R18, Ra and Rb have the
[I]. [0084] [Chenmical 16] 35 R18 R19 R3 R J
p M
/
R16
@ 0w\ .
Rl M"""""('C:E‘Iz a
R? g0/
RY R13
[0078]

meanings as in formula [II].

]

or

or
[MIT1]:

]

[0082] [ Chem cal

may have a repeating unit of the follow ng
15] 34 RL Ra Rb R7 R' R15 3 9

[VIT [0083] In formula
sanme neanings as in fornula
RL RS CH2Z RR R6 Ro RO R4 R8

R18

In formula {VI], n, m, p, g, and R! to R!® have the same

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 polymerizedor copolymerizedin the presence of aring-opening

polymerization catalyst.

[00791]

The ring-opening polymerization catalyst for use herein

may be a catalyst comprising a halide of a metal selected from

- ruthenium, rhodium, palladium, osmiuwm, indium or platinum, a
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R11 R12 .... [vi] [0085] In formula [MII], n, m p, q, and RL to R19 have
the same neanings as in formula [I11]. [0086] The hydrogenati on product
(a3) of a ring-opening polyner -or an addition copolyner which is for use
in the invention is preferably a hydrogenation polymer of the ring-opening
pol ymer or ring-opening copolyner of the above-nentioned norbornene and
its derivative substituted with a hydrocarbon group. [0087] (a4):
G aft-nodification product: The graft-nodification product (a4) is a 36
gr af t - nrod¥i%3ke OF ahcirtybice heneaompovsydyanica glegfuging aggoty ebpol yner
(al), the ring-opening polyner or ring-opening copolynmer of a cyclic ol ef
in (a2), aratadyslyeoopanisingnapadddetof efmatal aglepbaddirgmtihanivwn, a
ri ng- openi ng copolynmer (a3) nentioned above. [0088] For the nodifying
agent , gerakrladinmszirceninmerse Lytadedim caab@od iyl s thneCoompeurd y, it
i ncl udes unsaturated carboxylic acids such as (nmeth) acrylic acid, nmaleic
aci d, furard an aatghndaetunadyyidim pddn@durcd aci d, itaconic acid, citraconic
aci d,

[0080]

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

ring-opening copolymer:

The hydrogenation product {(a3) of a ring-opening polymer

or a ring-opening copolymer which is for use in the invention

may be obtained by hydrogenating the ring-opening polymer or

ring-opening copclymer (a2) obtained in the manner as above,

in the presence of a conventional known hydrogenation catalyst.

[0081]

Inthehydrogenationproduct (a3) of aring-openingpolymer

or aring-opening copolymer, at least a part of the cyclic olefin

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

formula [VII] or [VIII]:

[0082]

[Chemical 15]
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crotonic acid, isocrotonic acid,

endoci s-bi cycl o[ 2. 2. 1] hept - 5-ene- 2, 3-di carboxylic acid (nadic acid) ;and
derivatives of the unsaturated carboxylic acids such as unsaturated
carboxylic acid anhydri des, unsaturated carboxylic acid halides,

unsat urated carboxylic acid am des, wunsaturated carboxylic acid imdes,
unsaturated carboxylic ester conpounds. [0089] More concretely, the
unsat urated carboxylic acid derivatives are nmal ei c anhydride, citraconic
anhydri dey naJprl chl oride, gral ei m de, ,mononet hyl nal ate, di net hyl

mal ate, = gl ycidyl mal afje and §b~on [Ofgﬁ] O those nodi fyi ng agents,
preferred fpr igde her § It ur atpgld dilcar boxylic acids and
a, 13-unsat ufqtjgd 33 anhydyi de$, such as maleic acid,
nadic acid ar kol e of;st hese nodi fying
agents may b¢g #degree of nodification
I%Gef i n polymer which
is for use in prably at nost 10 nol %
The graft-nodif gfliTn pol ymer may be
produced t hr oy A =Y i J e$s ce80f a

~

of the graft-n

{0083]

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

[{Chemical 16}
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nodi fyi ng agent, or by previously preparing a nodification product having
a high degree of nodification and then mxing the nodification product
with a non-nodified cyclic olefin polyner so as to have a desired degree
of nodification. [0092] For obtaining the graft-nodification product (a4)
of a cyclic olefin polynmer froma cyclic olef in polynmer and a nodifying
agent, any conventional known nethod of polyner nodification nmay be w dely
enpl oyed herein. For exanple, herein enployable for obtaining the
graft-nodification product (a4) is a nethod oRléddigl§ a nodifying agent to
a nelt of a cyclic olefin polyner for graft pqglyner|zation (reaction) of
the polyner; or a method of adding a nodifying to a solution of a
cyclic olefin polyner in a solvent for

[0093] The grafting reaction may be att to 38 3500
The gr af g reaction may also be attai 170f a radi cal
initiator sjuch as oy anlc erOX|des and azo 94] The
nodi ficati hapi a degree of nDdlfl ation as abgve may be
directly ob graftlng reac™han_of f in polymer
and a nodi fyi nmgy al so be obtai ngd r V|ou§1y preparing a
nodi fi cation X (CH, .
—R10 AN
4 8 Rg R13 O RM
R R
N /P AN /
R11 R12
* * L] * [IV-HI]
[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 iavention is
preferably a hydrogenation polymer of the ring-opening polymer
or ring-opening copolymer of the above-mentioned norbornene and
its derivative substituted with a hydrocarbon group.
[0087]
(a4): Graft-modification product:

The graft-modification product (a4) is a
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a high degree of nodification through grafting reaction of a cyclic olef
in polymer with a nodifying agent and then diluting the nodification
product with a non-nodified cyclic olef in polymer so as to have a desired
degree of nodification. [0095] In the invention, any of the
above-nentioned (al), (a2), (a3) and (a4) may be used for the cyclic ol ef
in polymer (A) either singly or as conbined [0096] O those, preferred is
t he ethylene/cycllc ol efin random ), or that is, a random

copol yner9%At et Ehkcakion Q%‘(}BPF@%&%‘F ieﬁhd’fleﬂ’@r/ﬁmcé-lﬂ qlefiiy Fapdomhe
ethylene/cyclic olefin random copol ymer (al) is favorably used since it
gives a $RIWRIApISl)i-onthayitdgagependmcasPohynes| frantengnePeBiBgsi ng
few volatile substances. [0097] Preferred exanples of the cyclic olefin of
fornul a [¢Qpolagnes of| ajcddaic pdefidad ad) + e thehyiduygemadriion preduche
et hyl ene/cyclic ol efin random copol yner (al) are the above-nentioned
t et racyclef 42 4rong2openingOpoldyueteoana anihgtcpentng vaepokymeubadd ut ed
wi th a hydrocarbon group, fromthe viewpoint of the heat resistance and
t he avai Ingiidned rebseod, and tetracyclo[4.4.0.12.5.1710]-3-dodecene is an
especially preferred exanple of the conpound.

- [0088]

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

10089]

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

[00901]

Of those modifying agents, preferred for use herein are

o,B-unsaturated dicarboxylic acids and o,f-unsaturated
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[0098] Preferably, the ethylene content of the ethylene/cyclic olefin
random copol yner (al) is from40 to 85 nolt in view of the heat resistance
and the rigidity thereof. Mre preferably, the ethylene content is at

| east 50 nol % Also nore preferably, the ethylene content is at nost 75
nmol % The cyclic olefin content is preferably from15 to 60 nol % More
preferably, the cyclic olefin content is at least 25 nolt. Al so nore
preferabI%, the cyclic olefin content is at nost 50 nolt. [0099] The

flexible b%?%}é?i/{t%)aq%d debydrdees . TRECh axittleic asdidymBrdin) a¢dt use in
the invention has a glass transition tenperature not higher than 0C. For
suf fi ci erRg thepragihanhndridesasi Fvg esimprgre thpsemodifapay ageptse for
clean roons obtained herein, the glass transition tenperature nust be 0C
or | ower M3y heresed haosins aoveombime@. preferably -20C or lower. In
general, the glass transition tenperature is not |ower than -100C. The
degree of [@@9klallinity of the copolyner, as 40 neasured through X-ray
diffractionetry, is preferably fromO to 30 % nore preferably fromO to
25 % [0100] PrEierddvdyee MR frodlifithddonatef tdse ngosfit adodif 288Ciamd
under a load of 2.16 kg according to ASTM D1238) of the flexible copolyner
(B) is froprodadH (lad)266 g/cyelicnoléfivhpblinmeeohich is for use in the
invention is, in general, preferably at most 10 mol%¥. The
graft-modification product (a4) of a cyclic olefin polymer may
be 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 modification.
[0092]

For obtaining the graft-modification 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 of 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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| ower than 0.01 g/10 mn, then the nelt viscosity of the copolynmer nmay be
too high and the nelt noldability of the resulting resin conposition may
worsen. More preferably, MFRis at least 0.05 ¢g/10 mn, even nore
preferably at least 0.1 g/I0 min. On the other hand, if MFRis over 200
g/ 10 mn, then the nechanical strength of the resulting shaped article may
| ower. More preferably, MFR is at nost 150 g/10 m n, even nore preferably
at nost 100 g/10 min. Also preferably, the intrinsic viscosity [T1], as
measur ed 330 fecalfha erafting refgctiien vopalaahe fttaised indihe pregepeef er abl y
from0.01 to 10 dl/g, nore preferably from 0.08 to 7 dl/g. [0101] The
fl exi bl e ¥opd| yaddcald) initrator eqush @8 yapganiagpezpxidgst and asdoners
selected froma group consisting of olefins , dienes and aromatic
vi nyl - hydrampewshs. |t is inportant to use the flexible copolynmer (B)
formed of such nononers fromthe viewpoint of the affinity thereof to the
cyclic olls¥fd bol yner (A). Wthout detracting fromthe effect of the
i nvention, a snall anmount of any ot her nononer than the above-nentioned
41 nmononer s mayrheemodpfiigatl bagerodtidit theericapal dempree of k631 £ Pecatkoned
exanpl es of the flexible copolynmer (B) are the following (bl), (b2), (b3)
and (b4) ag hbpveanapme gigestol bbvathydt thioteh idrevtilry eepetidmr 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 meodifying agent and then diluting
the modification product with a non-modified cyclic olefin
polymer so as to have a desired degree of modification.
[0095]
In the invention, any of the above-mentioned (al), (a2),
(a3) and (a4) may be used for the ¢yclic olefin polymer (A) either
singly or as combined.
[0096]
Of those, preferred is the ethylene/cyclic olefin random
copolymer (al), or that is, a random copolymer of ethylene and
-a cyclic olefin of formula [I] or [II]. 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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prepared by polynerizing at | east two nononers selected from a group
consisting of ethylene and an a-olefin having from3 to 20 carbon atons,
(b2): a flexible copolyner prepared by polynerizing ethylene, an a-olefin
having from3 to 20 carbon atons, and a cyclic olef in, (b3): a flexible
copol ynmer prepared by polynerizing a non-conjugated diene, and at | east
two nononers selected from ethylene and an a-olefin having from3 to 20
carbon at ons, éb4 . a flexible copolymer of a random or bl ock coEoI ynmer or
i ts hydr ®fenddildn PRaBucks of’sgf adondiiec §taytiRgdrertehinl af@r agthe
conj ugat ed diene. [0103] The flexible copolyner (bl) is an anorphous or
| ow cr ystHiMyirne[eEGbi@ cobefifer rpndplr efoPpLyolepner(ad hg axe | East two
nononers sel ected froma group consisting of5 et7h1 | ene and an a-olefin
havi ng f raeve teemtolengd satancyslold . ¥h@.480vd’ bt 3-dodébane andeitsexi bl e
copolynmer (bl) is especially favorably wused herein in view of the affinity
t her eof tdeniwatings cswbstitutegowybbr a( AydHoddEdbom idup f | £xeml the
copolymer (bl) is anorphous or lowcrystalline and has a glass transition
t enper at wriewgfoindt ofhtadredtharsGCStaaced dhdrteo neaiillabd 19aft thedebf exi bl e.
Preferably, its density is fromO0.85 to 0.91 g/cnB, nore

and tetracyclo[4.4.0.1%°,172°]-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

cyclicolefincontent is at least 25mol%. Alsomore preferably,

the cyclic 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 suffidiently 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

40



preferably from0.85 to 0.90 g/cnB. [0105] The flexible copolyner (bl) is
prepared by polynerizing at least two olefins, and is generally a random
copolymer. Concretely, ethylene/a-olefin copolynmers and
propyl ene/ a-ol efin copolyners and so on are usable for it. Wthout
detracting fromthe object of the invention, it may contain, if desired,
any. ot her copol yneri zabl e unsaturated nononer conponent. [0106] The
starting material, a-olefin for the éthylene/a-olefin copolynmers may be an
a- ol ef i n megsngedriomraigly 20raardidifranimmetand  iltss peediepladbd yaEgopr ®pyl ene,
1- butene, 1-pentene, 1-hexene, 4-nethyl-1-pentene, 1l-octene, 1-decene and
their m xtar28. ¥ Omoténgseefespbtyafrympoeter2®dtare a-olef ins having from
3 to 10 carbon atons. Above all, ethylene /propyl ene copolyner is

favorabl ef0no®few of the affinity thereof to the cyclic olefin polyner
(A). The nolar ratio of ethylene to a-olefin (ethylene/a-olefin) in the

et hyl ene / a- ol efi&le &)y "RIFRY ¢k £1APRAREL NGs Rl ddi-d/Be Pdodhen@- ol efin
therein, but is preferably from 30/70 to 95/5. The nolar ratio

(et hyl enefpaét &f 18adicE 1018 kdAddoHamPLY AXatM besssl hah t2 Bexdpble NOr e
preferably not nore than 90/10. [0107]

' copolymer (B) is from 0.01 to 200 g/10 min. If MFR thereof is
Jower than0.01 g/10min, then themelt viscosity of the copolymer
may be too high and the melt moldability of the resulting resin
composition may worsen. More preferably, MFR is 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
[v]1, 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
6.08 to 7 dl/g.
fo101]

The flexible copolymer (B) is prepared by polymerizing
at least twomonomers selected fromagroup consistingof olefins,
dienes and aromatic vinyl-hydrocarbons. It is important to use
the flexible copolymer (B) formed of such monomers from the
vieﬁpoint of the affinity thereof to the cyclic olefin polymer
(A). Without detracting from the effect of the invention, a

small amount of any other monomer than the above-mentioned
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The starting material, a-olefin for the propylene/a-olefin copolyners may
be an a-olefin having from 4 to 20 carbon atons, and its exanples are

1- butene, 1-pentene, 1-hexene, 4-nethyl-I|-pentene, 1l-octene, 1-decene and
their mxtures. O those, especially preferred are a-olefins having from
4 to 10 carbon atons. The nolar ratio of propylene to a-olefin

(propyl ene/a-olefin) in the propylene/a-olefin copolyner varies, depending
on the type of the a-olefin therein, but is preferably from30/70 to 95/5.
The nol armpaeiners (pavyphéecoepalphelingdi wihbr ther ebpodphmgrnot | ess than
50/50, and nore preferably not nore than 90/10. [0108] The flexible

copol yner{Q0b@2]lis a flexible copolyner prepared by pol ynerizing ethyl ene,
an a-olefin having from3 to 20 carbon atons, and a cyclic olef in. The

f1 exi bl e copol ypeefetb2d dxamplepabEdtiy AlMxiAd ¢bbglinelrceB) dde eRe
olefins, and is generally a random copolymer. Wthout detracting fromthe

obj ect of fbhBowingn{bOYN, (H2VRY(BINtahd, (bh)desired, any ot her
copol yneri zabl e unsat urat ed nononer conponent. [0109] Concretely, exanples

of the stepl)ngamt GrbBphods Olodf | Dowbawy88ali oA 3 A10:Abh1GAr BePodyAEE for
the flexible copolyner (b2) 44 are propyl ene, 1-butene,

4- met hyl -prosat-€deny btz ing M ARBstl t4eCRBRomer80468E8R%ed From

1-tetradecene, 1-hexadecene,
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 a-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 oa-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 vinyl-hydrocarbon and
a conjugated diene.
[0103]

The flexible copolymer (bl) is an amorphous or
low-crystalline flexible copolymer 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. OFf the above
(bl) to (b4), the flexible copolymer (bl) is especially favorably
used herein in view of the affinity thereof to the cyclic olefin
polymer (A). |

[0104]
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1- oct adecene, 1-eicosene. One ornore of these maybe used herein. The
starting material, cyclic olef in for the flexible copolynmer (b2) nmay be
the sane as that used as the starting material for the cyclic olefin
polymer (A). [0110] The flexible copolynmer (b2) is prepared by
copolynerizing the nmononers preferably in a ratio of from40 to 98 nol d,
nore preferably from50 to 90 nold of ethylene, from?2 to 50 nold, nore
preferably from5 to 40 nold of the other a-olefin, from 2 to 20 nold,
mor e pref er abl yTie omfdaxibl®: nokgdpoflymerycl (kldl efig n. amPhrpholus a or
substantially |inear random copol yner in which the constitutional units
derived flowciestahbinesnd ae aagbtiasd ytraost €on dempErmataresoéinmbotl |y

| i near structure of the flexible copolyner (b2) not having a gel-Ilike
crossl i nkieflglsér uthane 0%, candi rRGdRoridhestacts t bartt i opoéyiBle.
conpletely dissolves in decalin at 135C. The fl exi ble copolynmer (b2) may
be producketefdwaisly | ality sidrecitygisheroanddi8®ntboroidl aggenti ngote t he
same nethod as that for the cyclic olefin polyner (A). [0111] The flexible

copol ynerptdfdraisly freni bl &5 cepod yoerg/@mepared by pol ynerizing a
non- conj ugated di ene, and at | east two nononers selected from ethyl ene and
an a-ol efgygndwying from 3 to 20 carbon atons. The flexible copolymer (b3)
is prepared 45 by polynerizing at | east one non-conjugated di ene and at

| east The flexible copolymer {bl) is prepared by polymerizing
at least two olefins, and is generally a random copolymer.
Concretely, ethylene/c-olefin copolymers and
propylene/oa-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, o-olefin for the ethylene/a-olefin
copolymers may be an a-olefin having from 3 to 20 carbon atoms,
and its examples are propylene, l-butene, l-pentene, 1-hexene,
‘4-methyl-l-pentene, 1-octene, 1-decene and their mixtures. OFf
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 a«a-olefin
(etﬁyleﬁe/a—olefin) in the ethylene/a-olefin copolymer varies,
depending on the type of the a-olefin therein, but is preferably

from 30/70 to 95/5 . Themolarratio (ethylene/a-olefin) is more
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two olefins, and is generally a random copol yner. Concretely,

et hyl ene/ a- ol ef i n/ di ene copol yner

rubber and propyl ene/ a-ol efin/diene

copol ymer rubber and so on are usable for it. Wthout. detracting fromthe
obj ect of the invention, the copolyner may contain, if desired, any other

copol yneri zabl e unsaturated nononmer conponent. [0112] Al pha-olefin to

constitute the ethylene/a-olefin/diene copolyner rubber may be an a-olefin

1 but anc, BIeRsheare, 105 fiha murdh 5i¥h e i, oF o FegaBIEhoF BeERne and

their

3to 10 c

nigﬁures those, especially preferred are a-olef ins having
3¢ s,

$dn

The nolar ratio of ethylene to a-olefin

(ethylenefa-olefin) in the ethyl ene/a-ol efin/diene copolynmer rubber
7

varies, d %%91'6

from30/70 to 95/5. [0113] Alpha-olef in to constitute the
propyl ene/ a- ol €¥h&/ di ert@rgiopn| ymmateydsdr, may obelafia ol eferm havthg from 4
to 20 carbon atons, and its exanples are 1-butene, 1-pentene, 1-hexene,

4- et hyl -pPrepntene/ oo bef bmegoro Hpuerne mayl Heheir arotediasha@ingt fives,
especi al l‘i/ preferred are a-olefins having from4 to 10 carbon atons.
rat

nol ar

& 0020 mranthdreatoms , aandl dftisnexappbpy| arelabultehien) 1+ penhene,

propyl ene/ a- ol efi n/ di ene 46

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/c-olefin) in the propylene/a-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 flexible copolymer
(b2) is prepared by polymerizing at least three olefins, and
is generally a random copolymer. Without detracting from the
object of the invention, it may contain, if desired, any other
copolymerizable unsaturated monomer component.

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

having from 3 to 20 carbon atoms for the flexible copolymer (b2)
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copol ynmer rubber varies, depending on the type of the a-olefin therein,

but is preferably from30/70 to 95/5. [0114] Exanples of the diene
conponent in the ethyl ene/a-olefin/diene copolyner rubber and the

propyl ene/ a- ol efi n/ di ene copol yner rubber are linear non-conjugated dienes
such as 1, 4- hexadi ene, 1, 6-octadi ene, 2-nethyl-1,5-hexadi ene,

6- et hyl - 1, 5- hept adi ene, 7-nethyl -1, 6-octadi ene; cycl ohexadi ene,

di cycl opentadi ene: _.cyclic _non-conjugated di enes such as
met hyl t ot Py dPEORIASEE 5 TPHFERS-bor heRetheL ol AT it 2- hohBBPRENe,

5- met hyl epe- 2-nor boy nene, 5-i sapropyl i dene-2-norbornene
6- chl o?onﬂf%’%‘?%@f s%b‘f%‘beé?ﬁl-l 1 30gessrfend - tetTadecene, 1-hexadecene,
2,3-diiso rqgééidene-S-nonbornene; ]
2- et hyl i deTRe -ﬁ%ﬁﬁ?%p}rpaﬁﬁéegenor% pEmere of phepensy b2 yuse@dhpEehRdi ene.
Preferably, the content of the diene conmponent in the copolymer is froml
to 20 nolthe sFeatingmateriagl  cymlia elefindlar the fisxitde ¢pprilpmer
copolymer (b4) is a random or bl ock copolymer or its hydrogenation product
of an ar otRd) @ay ®e thedswradsothaindysedcas| thatsdardiiagematerigll for the
fl exi bl e copolyner (b4), concretely used are styrene-butadi ene bl ock
copol ynertheibtigelic 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 a-olefin, from
2 to 20mol%¥, 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
- indecalin 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).
fol1i1]
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 o-olefin having from

3 to 20 carbon atoms. The flexible copolymer {(b3) is prepared
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47 styrene-but adi ene-styrene bl ock copol yner rubber, styrene-isoprene

bl ock copol yner rubber, styrene-isoprene-styrene bl ock copol yner rubber,
hydr ogenat ed styrene-but adi ene-styrene bl ock copol ynmer rubber,

hydr ogenated styrene-isoprene-styrene bl ock copol yner rubber,
styrene-but adi ene random copol ynmer rubber. [0117] In the flexible copolyner
(b4), in general, the nolar ratio of the aromatic vinyl-hydrocarbon to the

conj ugat ed di ene aronmat i c. vinyl - hydrocarbagn/ conj .ugated diene)_is
pref er abﬁ}y Hé&?ﬂ%‘i’é‘d‘q 8t7b?%%’¥ nQParegdngetgd diene and at' least

styrene-but adi_ene- styrene, bl ock copol yner rubber is a copolynmer rubber
prepar ed BYC RIFtodsratPAgl s 95ReTraglYaf | Ta3rdqm £0RGIBMET - hoReRCFeReI%ing in a
styrene-but adj ene-styrene bl ock copol ymer rubber. The hydrogenat ed
st yr ene- i Sty bere 54 ye bebim/ dtene copol yeepolviber i s arebbefyner ramber
prepared by hydrogenating a part or all of the double bonds remaining in a
st yr ene- i BeppEienef gr ehef bh Hdkene poipphymerubbbber [0l 8p @narerusabke of t he
above-nmentioned fl exi bl e copolyners (bl), (b2), (b3) and (b4) may be used
herei n eif®Rriti n§iiyhout detraabingdfr¢iils} obijeatadifcihei haveéntbon( C) may
be any one capabl e of
the copolymer may contain, if desired, any other copolymerizable
unsaturated monomer component.
[0112]
| Alpha-olefin to constitute the ethylene/a-olefin/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. Themolarratioofethylene toa-olefin
(ethylene/oa-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 1l-butene, l-pentene, l-hexene,
4-methyl-1l-pentene, 1-octene, 1-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) in the propylene/a-olefin/diene
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generating a radical through thermal deconposition under heat 48 during
nmelt kneading, and its type is not specifically defined. It includes

per oxi des, azo conpounds and redox initiators. However, those containing a
nmetal are not always favorable for shaped articles for clean roons since
the netal residue may contam nate the shaped articles. N trogen

el enent - cont ai ni ng conpounds such as azo conpounds may be often

unf avor ab i ' 0 ; vV, ri ro aped
't ol o, COBOLEREr Ayitidd v <20 TROHRHTRY SRR E7RB/Y srisr T bueRTHE

Pr ef er abl r agh QL C e suitable speed
during nEF?eiﬁg%a?ﬂg?a%%dﬂ#%gé%%ﬁ% E%f%@eggF9§h?%ﬁ§?ﬁ%' hal f - val ue peri od
beconmes o 1f1pute is preferably from30 to 250C. Mre preferably, the
tenperature at which the half-value period becones one mnute is from50C

to 200C. [0120] 1 peroxides usable for the radical initiato O
i ncl ude ketone'%é%%gp%%s SS%ﬁ aséﬁ%thyﬁﬁé?ﬁvl k%?%ﬂ%n%%Loxidﬂf tné
cycl ohexangne, peroxi de; _peroxyketal s such as

1, 1- bi s(tgﬁﬁﬁ’iﬁ,’?%&%%@ﬁ?éﬁk fle, FRPIENRT put FURDESKy) 0&P8ne; the

hydr oper oxi des  such as_ t-butyl hydroperoxi de, cunmenmehydroper oxide,
2, 5-di met¥h? %-alef INNi8YPer SQRRLYmer rubber are  linear

1,1,3,3-tetranetf Ibug¥lh¥droperoxide; di al kyl peroxides such as
di - t - but Y1t Yk ted dfenes such as 1,4-héxadiene, 1,6-octadiene,

2-methyl-1,5-hexadiene, 6-methyl-1,5-heptadiene,

.7—methyl-1,6-octadiene; cyclohexadiene, dicyclopentadiene;
cyclic non-conjugated dienes such as methyltetrahydroindene,
5-vinylnorbornene, 5-ethylidene-2-norbornene,
5-methylene-2-norbornene, 5-isopropyiidene-2—norbornene,
6-chloromethyl-5-isopropenyl-2-norbornene;
2,3-diisopropylidene-5-norbornene;
2—ethylidene—3—isopropylidenew5-norbornene;
2-propenyl-2,2-norbornadiene. Preferably, the coritent of the
diene component in the copolymer is from 1 to 20 mol%, more
preferably from 2 to 15 mol%g.
[0115]
The £lexible copolymer (b4) is a random or block copolymer
or its hydrogenation product of an aromatic vinyi—hydrocarbon
“and a éonjugated diene.
[0116]
For the flexible copolymer (b4}, concretely used are

styrene-butadiene block copolymer rubber,
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2, 5-di met hyl - 2, 5-bi s(t-butyl peroxy) 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

o SRS i PIABRL BLo, AT, SIS o

a radical Tnitrator S case, a conp
having atgleast.t g' al - pol yneri zabl e functional groups in he
nol ecul e ﬁag %%ea£%8é9 ggthese ngﬁéFﬁ | s and %%??fwﬁ%gded torHP%QFn nor e
ef ficient I hking. Accordingly, the agrasion resi stance of the shaped
article rr%y{”g%ﬂf= n%?%gape_ngﬁTg Fﬁé’%f’??ﬁ PSRRI BYATOgBR kS ng at
| east two r@dica%-€0é¥nerizing funitional %foups I n the nol ecul e includes,
for exanptEYTERETRUFBENSBRSTYIRYE Plockcanolxperrubker sbydragenated; o) |y
isocyanura%e, diﬁ£;¥| ghthalate, et hyl ene di net hacryl at e,
tri met hyl OF P PHaAmSOPFeReyFhYEeNe 01231 K r esi #PORYFER | on GYEBEFer the
shaped article for clean roons of the invention is prepared by
nel t - kneadF HEADPBEREEeng  rapdgRt coPobymeE | rubbesti n pol ymer (A), from 1
to 150 parts

[0117]

In the flexible copolymer (b4), in general, themolar ratio

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 copoelymer

rubber prepared by h}}drogenating a part or all of the double

bonds remaining in a styrene-butadiene-styrene block copolymer

rubber. The hydrogenated styrene-isoprene-styrene block

copolymer rubber is a copolymer rubber prepared by hydrogenating

a part or all of the double bonds remaining in 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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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 copolynmer (B) is froml
to 150 parts by weight relative to 100 parts by weight of the cyclic

ol efin polynmer (A). Wen the anmount of the flexible copolymer (B) is

smal ler than 1 part by weight, then the abrasion resistance of the resin

o) Gaer BUEEnHe DIRAGNGE 2t 1k f’ﬂ%“haﬁﬁg spen ATy heePASGE 201 Y
ILﬁéLEéES‘fEP Lol Cherbat el add Honid ’ﬁ@@t%‘é‘w#a% Pﬁﬁ%fﬂtf%ree may
255 par t SSRUCYER Ao %eofé’%t%?‘%eﬁ‘%ﬁamdﬁt%fBﬁkgg?ﬁa%fc‘g%? TRrabte et om
i of Eopof‘yﬁ‘%‘&t?ﬁ 18Fe8 hob STt hpOns o Bar cEnSi H\A?thh%?gf%@;‘ge‘?‘é Sl r

t han 0. 001 rts %/ \rﬁl h Een t he crosslinking reaction could not
suffici en‘f‘?’g YBLUAL G fd G RBRERAT b esi sfqé-r'?é-“é’geé’f elpBeBhapeBtatRivge coul d

not be ma%q\ved sufficiently. Preferably, the anount is at |least 0.01
parts by RAndHFuGh, 8S R AR CHMRRENAS MaK D RALRN SREEVOTARAECSINGR t i at or

(Q is .
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
speed 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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| 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 anpbunt is at nost 0.5 parts by
wei ght. 51 [0126] The anmount of the pol yfunctional conmpound (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 PEx Dl fBY, be. ad t Sit§ r ichently
attaini @? he cr%ssl?%nggsreg%ﬁ%g;l Pﬁ%rggfrrggtmdb%gz%;gf eﬁ%%?%iggded to

the conpagif t case, +t ferred ampunt of the conpound to be
in the g%rrp%s t?%%f‘? sgg{chl Zéa{ttoggﬁgiﬁg?:?§ybf% aalrﬁ ﬁva‘étﬁgggﬁ?ﬁgl y at
I t O. b ' . t t hand, . h if th t of

the pol yrieErr st 2orsiir ) § o o S Lr S RarLP ¥ RE [he%angr gt * then the
gas rel eaédel%{{fmthe resin conposition may increase and the contam nation
‘resistance © he conposition my worsen. Preferably, the anmount is at

nost 0.5 parts weight. [0127] Preferably, the resin _conposition used
for the shaped %’E?ﬂ’gcf’g'l’["@ll@&ﬁnr'ﬁﬁ%fei’ %’ﬁeﬂ%‘%??&ﬁrcﬂ-ﬁrﬁ%ﬂ%%t ai ns

car bon fibers(ﬁ%E). Cont ai ni ng carbon fibers (E), the surface resistivity
of the sHERRF &% it IRYENtdRE: Lsapgerared by Belt-kneading a cyclic

olefin polymer (A), a flexible copolymer (B) and a radical

initiator (C). 1In this case, a polyfunctional 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. Accordingly, 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,
for example, divinylbenzene, vinyl acrylate, vinyl methacrylate,

triallyl isocyanurate, diallyl phthalate, ethylene
dimethacrylate, trimethylolpropane triacrylate.
[0123]

The resin compositionused for the shapedarticle 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 'l 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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particles to the shaped article may be thereby prevented. In addition,
containing carbon fibers (E), the hardness of the shaped article increases
and the surface friction resistance thereof |lowers, and therefore the
abrasion resistance of the container body increases and dust fornmation
owng to friction 52 may be thereby prevented. Further, containing carbon
fibers (E), the nodulus of elasticity of the shaped article increases.
Thereforepoybgyp the size of the shaped article is enlarged or even when a
heavy substance is put therein, the dinmensional stability of the shaped

I b fib . '
f?_[)%l;?f Ceally  dT %%%F?o%%g ?ffar :olﬁb”f %%%e il f@éfpl%%aéﬁ\,f"tﬁ? P (A
nerei . |REEBRIEY era gt oty e 8, ABQIPRRES Y fratab ey theo SF6hAsi i on

‘containrn f ers_are referred Car ban nanotubes may al so be
used for ?%éP%%rpoo lSé?s (‘E)‘en[ ® gornt, of dhe §legipds: cSP°tlﬁéeEar bon
frbers(E Li Tall tol arts by weight relative to 100 parts by

wei ght of ft’ S §mg ht“h Pé""tﬂ‘éﬂ’hq-nt%%‘WH@rat{%SJd?mrﬁﬁésFPBk‘Pble

copol ymer dﬁ% | f the content of the carbon fibers (E) is smaller than 1
part by v&Ff 1516 semlid notoper LppspveAesyfifpedently: and

the amount is preferably 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
at 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
reactioncouldnot sufficiently goon and the abrasion resistance
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 from the resin
compesition may increase and the contamination resistance of
the composition may worsen. Preferably, the amount is a.t most

0.5 parts by weight.
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article my be insufficient. If so, in addition, the carbon fibers may be
I neffective for inproving the abrasion resistance and the nodul us of

el asticity of the shaped article. More preferably, the content of the
carbon fibers (E) is at least 2 parts byweight, even nore preferably at

| east 6 parts byweight. On the other hand, if the content of the carbon
fibers (E) is 53 larger than 100 parts by weight, then the nelt
nDIdabiIiFylgg the resin conposition may | ower and, in addition, the
mechani ca properties of the container body may also | ower. Mbre

Réiefgjﬁi 2! Z’v?nt "Eng Al Ys LHE ﬁgig?ﬂa%f%gﬁél(@m%éuﬁﬁ%ff?f i %ff’%gb >
, E).
Fthis cead brEEERbRBfs R (B9 00 TR By S atd of IRCEREAIR ng
b b h h b
fibers (Eé‘fgf%ﬁﬁﬁ?ﬁil‘ﬂe%o?’? caﬁsﬁ%aﬂg%wm ot ol eSBoRRt of
t he nDIdabl of the.co %3 However, as conpared w th carbon
0

fibers ‘X%Hd}%ﬁf%% o Mg Bet P B Nqt Beo 208G EROLRET dness

of the shqﬁgd q{ cle, for redu0|ng the surface friction resistance
t her eof aff 190 ovi FP% hEEARFASREAY: RTLIINERT (e eBFOSBAINKRRS of Or €,

in general, carbon fibers (E) are favorable. In addition, carbon black
forms part§aFeon aitle; compRERArls Prefezabdit addedstq fhengempesitiensy to

cause dust
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 0.0l 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 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 hardness of the
shaped article increases and the surface friction resistance

thereof lowers, and therefore the abrasion resistance of the

containe:_body increases and dust formation owing to friction
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formation with scratches. [0131] In addition to the antistatic agent as
above, the resin conposition may further contain heat-resistant

stabilizer, weather-resistant stabilizer, slipping agent, anti bl ocking
agent, antifogging 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

| ngr edi erjusy g BELIDbE LANEHEN! S pithell SUUES, 980 BuiBRyCL, BALL ol €S,

it is deS|rabIe anmount  of e I VEs i Mored i

I t iti t hat
o Tor e u(EFY e molliah & KRR081 iR OF MACLARRLA S it ERTRRRRERTS "
d b h b bt di
ciifftt oITRELGKY %y%lﬁeer?&w”p“k%bfﬁe”%% A%ﬂiqri‘%%f gr%eg?zplag. 5| e
initiator c an Xi

(B hreref ol hdtica Ueakd SuBttanle S obubnbaiine. | EhPcainehsiPRRL (G)
d be_th i nked t

conposi ti TH #Jg%sdo%“ﬁys%w%@s@&i o L onoPAfs stage” 1t I's desirable
that a p 4 upctional conpound (D) is added to the systemalong wwth the
radi cal ﬁ { %f (O, and the crosslinking reaction may be attained nore

effectively.

The type of the carbon fibers (E) is not specifically
defined. Various carbon fibers such as polyacrylonitrile (PAN)
fibers, pitch fibers, cellulose fibers and lignin fibers may
be used herein. In consideration of the easiness in
melt-kneading the_ composition containing them, short fibers are
preferred. Carbon nanotubes may also be used for the carbon
fibers (E).

[0129]

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
1 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
am'l the modulus of elasticity of the shaped article. More
preferably, the content of the carbon fibers (E) is at least
2partsbyweight, evenmore preferably at least 6 parts by weight.

- On the other hand, if the content of the carbon fibers (E) is
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[0133] In blending them all these starting ingredients may be mxed at a
time, but preferred is a nmethod of previously nelt-kneading a cyclic
olefin polymer (A) and a flexible copolyner (B), then adding a radical
initiator (C) thereto and further nelt-kneading them This is because the
crosslinking reaction is preferably started at the stage when the cyclic
olef in polymer (A) and the flexible copolyner (B) have been fully bl ended

55 di Wh
Sycic of SFEHER ?héé?“{% ALY B ghe ot yrerefr RS TR LY, g apga ity b "
t1at ded, t th { It f ot ! [ti
b1 hacgﬁpfs%?rtea%ﬁ* %ﬁyﬁ ni‘fé‘ 8 ey 4 Gyer eﬁdf”%en agvaRitd. sheuethgpigal’ ' "

t wh | di th d th t
Fequi r e R ORCFELeF of e o PR airy PogT rEsHT o Y BEC For ORSHPREERRCH - o
resin copposition.is %géectlon ppl ded at a high speed, or when a

| ar ge- si z& G FRREE L5 qaérbﬁ’ﬁb%%}&%’ast(ﬁr)du'ﬁﬁtln}ﬂ%@ BErFEIQ}TY‘iﬁlghBr when a

shaped article that re U|res severe dinensional accuracy is produced

through i 7Y Rt BT et AE2LENeAt gBRRIL sHapRar tar by cVesglbul d not be obt ai ned
as the case may be. [0135] In these cases, it is desirable that the cyclic
olefin pb@&%@ (A) is added to the systen1separate|y two tines.

. As a conductive filler, carbon black may be used in place
of carbon fibers (E). In this case, the melt flowability of
the resin composition containing carbon black does not lower
somuch, not like that containing carbon fibers (E), and therefore
carbon 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 hardhess
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 filler. However, in
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Specif ically, pref erred is a nethod of previously nelt-kneading a part
of a cyclic olef in polyner (A) and a flexible copolyner (B), then adding
a radical initiator (C) thereto and nelt-kneading them and subsequently
adding the remaining cyclic olefin polynmer (A) thereto and nelt-kneadi ng
them In this, the mxture of the crosslinked structure-having cyclic ol ef
in polynmer (A and the flexible copolyner (B) may be diluted with the

cyclic ol 8bnkNa8PLY B oF AN Phcia N tRe erh%%?di é}_k@ijcf% !efﬁgcg%&}l} Sgnglqst he

melt viscosity of the resin conposition nmay be préven

I ncreasi ngjo7- [ rggqﬁri ' . rding t he t hod may
have suf P? Jéis%a%??%%ié%%?%ge a %%Q?]é%&gggtégfq gﬁg%%n%%'%@e%i&flgﬁgﬁwng%fi ned,
the rati 8 A e cyelic . olefin, pol r (A)., 1o be added

previ ous%;/x()?(lf:1 oélir%lei am)%{lg%ﬁ‘e:?ggf ggtpoalb%l dllp'a:f%ﬁe(sp]r’"e%ﬁ%%§%at £he

addi ti on/ Ition) is..preferably from1/99 to_70/30. If_the_ ratio
(previ ouséﬁ%lg‘éF ?‘?%n 4 %rad?d‘a:i%tvie@n)lﬁ é‘ig'rjré:lelrgei’wt %Bﬁ 1pwermpRtnle¥el abr asi on
resistancgqi)%%ghe resin conposition may |ower. More preferably, the ratio
is at |lea 5. On the other hand, if the ratio (previous addition/later

addition) is I@&g@r tgg%\OJ_ZO/ 30, then the effect of preventing the increase
in the nelt vi thy BReusing e EesinrrmRgs I biRR thal dspfeFer abl y,
the ratio is at |east 50/50. [0136] In addition to the above-nentioned
starting Uis %rolrap e shaped article for clean rooms of the invention is
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 crossliﬁ]_cing

reactionispreferably startedat the stage when the cyclicolefin

polymer (A) and the flexible copolymer (B) have been fullyblended
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carbon fibers (E) are also preferably nelt-kneaded with them |In this case
-carbon fibers (E) maybe added to the system anytine, not specifically
defined. Wien a cyclic olefin polyner (A, a flexible copolyner (B) and a
radi cal polynerization initiator (C are m xed, carbon fibers (E) may be
si mul t aneously added thereto. However, it is desirable that carbon fibers
(E) are added thereto after the three conponents of cyclic olef in polyner
(A, flexihhkes;€0 n olynerization initiator (C) are
previousl%gﬁe ? ggt%%ﬁ% £%%%§uggﬁ§§gggkgge?3|go?ﬁtélﬁPerfﬁéi?ﬁ§¥ViduaI
conponentf be better and the physical 57 properties such as

nol dabi lity, a rasi on resrstance and nmechani cal strength of the resin

conposi ti on may,be better se mq the i ol ef in polyner
(A is added to A s sctle]rﬁ selpe @'Wt 3 fi \P/ nﬁ@P"mgFoned
above, bon g%) ¥‘£ added thereto alon with the_latter
part of tﬁg atea ieq‘ar 18 &ﬁg?) ﬁ)tatf%@eaddgﬂef"ﬁéﬂet 1en the@glbe added

thereto stjll after The sane shaII apply to any other filler than
carbon fipE7FSP ’E'ﬁYPS ‘b‘ée&&&e&tﬂegtﬁeswﬁoemosi[temasrﬁe%ﬁeboms in
polymer (A), the flexible copolymer (B) and the radical initiator (C) may

be nelt- Kridathe agvapged tféﬁ%?h%ﬂkénat raarthonhe Byerefone ef thipomger (A)
and the flexible copolynmer (B) can nelt and the radical initiator (C) can
deconpos A& Bt?ebiem twhen enpeldingane thod dhatabeguirem high-level

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 cyclic olefin
polymer (A) is added to the system separately two times.
Specifically, preferred is amethod of previously melt-kneading
a part of a cyclic olefin polymer (A) and a flexible copolymer
(B), then adding a radical initiator (C) thereto and
melt-kneadingthem,andsubsequentlyaddingtheremainindcyclic
olefin polymer (A) thereto and melt-kneading theﬁ. In this,
the mixture of the crosslinked structure-having cyclic olefin
polymer (A) and the flexible copolymer (B) may be diluted with
t:he cyclicolefinpolymer (A) not ltaving acrosslinked structure,

and the melt viscosity of the resin composition may be prevented
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150 to 350C. For nore efficiently pronoting the crosslinking reaction, the
kneadi ng tenperature is preferably not |ower than 200C For preventing any
excess thermal deconposition of the resin, the kneading tenperature is
preferably not higher than 300C. It is desirable to use a radical

initiator (C) having a half-value period of not |onger than 1 m nute at
the kneading tenperature. [0138] The apparatus for melt-kneading is not

speci fi cakbym fiedids %1 yarSI ngFgEllh 5&*?@9% agﬂ%&%&éemc%% here| n,

i ncluding, for exanple e- Screw W N- SCTEW extruder
CarCh o R TS o OB T oS SRR E o P e AR

Chat not e PSR EENY e R, B s A RE LG Maee of % BVELLE sor ew
ol 1 noagba L e iy (ATCEA Y 2afd M wie f:é’eeh SRR EREePE o

may be o ce ellﬁé éeg]ﬁ and then nelt- kneaded [0139] When the cycl ic ol ef
in pol yne RS) e BreviREs  a@fibhen{ haterdiadditiany aisr (O

are react ed t hen eneratlon of deconposition products derived fromthe

radi cal iPREFSERLY afdFWhel/88i Q9 s 704800t abl&. e Tsftiche§RTEEEBHBOSI ti on

addition/later addition) is smaller than 1/99, then the abrasion
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) ie larger than 70/30, then
the effect of preventing the increase in the melt viscosity of
the resin composition may lower. More preferably, the ratio
~is at least 50/50.

[0136]

In 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 ollefin polymer (A),
a flexible copolymer (B) and a radical polymeriZation initiator
(C) are mixed, carbon fibers (E) may be simultaneously 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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products are volatile, and in consideration of the contam nation

resi stance of the shaped articles, it is desirable to effectively renove
them Accordingly, when the cyclic olef in polymer (A), the flexible
copolymer (B) and the radical initiator (C) are nelt-kneaded, then it is
desirable to use an extruder having a vent. In that manner, the volatile
conponents may be renmobved through the vent. The type of the vent is not

specifica |ned |t be the.air a

pressur e-*’%éﬁ%?ﬁ%asven‘fch %e?giéﬁg lﬂlggd f%‘?r%?'%nefl?efsﬁ SHRASP r 8RBvi ng
the volatile_co nent s his case, when a lti-sc t rude such
as tw n-s ?8@?3&?33&?%%9‘3&8% the,ZRE LN %W%?%%Jg“ Lop Fi3 BROSBeFadi 18 and

| mproves e effici er}%%? renoving volatile E)ngonent S, 0140 'L.

Pr ef er abl ¥ HE$F ng” e oyedie ﬂéﬁflﬁngiy‘&ﬁﬁl Apnts Gded 4@ th
initiatorﬁé %I thereto stays in the extruder is from 30 to 1800 seconds.

The tinme =l %maﬁf—m%#y t¥retipesin; he mgadian pansiosed ANV - tRAPR| at or
(O to the systemand before the production of a shaped article, for which
aresinc e Fbherst 6Bk may thfe added ddhenet wdong wath beolath§Ey, when
two - extruders are used, then the tine is a total of the residence tine of
the two. PRCEHRE dhecyeld® oMeSinopelmerutd) te headdeshdharese car
initiator (C) is added thereto during the kneading process therein, then
the time Mearhe @ddaddihenede sitidlt afber it. The same shall apply to

any other filler than carbon fibers (E) to be added to the system.
[0137]

The cyclic olefin polymer (A), the flexible copolymer (B)
and fhe 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. It 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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to pass through the downstream zone after the addition. The residence tine
may be cal cul ated by dividing the inner capacity of the extruder used by
the injection speed. If the residence tine is too short, then the renoval
of volatile conponents nmay be unsatisfactory; the tine is nore preferably
60 seconds or |onger, even nore preferably 120 seconds or longer. If the
residence tine is too long, then the production efficiency may |ower; the

time i s peetehaddt lyon ]hﬁér ec |y not
| onger than 1200 Zéggﬁég Qg%ﬁ% ﬁﬁgggﬁlygﬂg§e #%ggﬁggﬁﬁéfﬁéggc and

under a | 98danOfed-rifadid a&&ﬁét%io%ﬂ'l.gyt 6A§E%Ql%%%léﬁ St egeerlslsé\l%gn?QSi tion

thus obtained is fromO0.01 to ower

than 0. 01 g4 10: 818y t:{i:eirhdf)erlgtﬁgﬁ'é}x rg)soﬁh%ggglgﬁﬁb}?@e%&é%rab o ge, . at

mel t - nol ded, espeC|a € I njection-im

I t 0.0 f t.0. 05 0 On th

| eact 0. O2Bkabe sl pEUAD 1PN, gt g’f%fﬁa/%aaﬁnﬁ?eca?ﬁéx ? RedAngRetng e
b t f h haped articl Mo ly

o PotER N iRl S AR Srbene Sl Eh o Rkt ShERER 0o

The resin CQ Qsiti t-nmol ded to produce a shaped. article for cl ean
roons of thé pﬁ"\?gﬁ’t }gﬁﬁ k"l‘??eélrﬂﬂ RPW&rn’é}E‘ﬁgﬁOf -“rnus melt-kneaded, th

‘resin composition may be directly molded as it is, or may be
once pelletized and then melt-kneaded.
[Q139]
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 tpe vent. The type of the vent is not specifically
defined. Itmaybeaventopentotheair, but apressure-reducing
vent is preferably used for more efficiently i‘emoving the
volatile components. 1In this case, whena multi-sdrew extruder
such as twin-screw extruder is used, then it enables sufficient

kneading and improves the efficiency of removing volatile
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Is not specifically defined, for which, however, preferred is

I njection-nolding. The injection-nolding condition is not specifically
defined. For exanple, the following condition is preferred. [0143]

Cylinder Set Tenperature: 180 to 340C, nore preferably 200 to 320C

Maxi mum | nj ecti on Speed: 100 to 240 m/sec, nore preferably 120 to 180
m/sec. Injection set Pressure: 100 to 250 MPa, nore preferably 150 to 220
MPa. Nblgoﬁﬁgpgﬁggure: 30 to 140C, nore preferably 30 to 80C. [0144] 61
The injection speéd (m/sec) is a value obtained by nmnultiplying the
injection[éfiogpeed of a screwby the cross section of the screw. The

I njection speed may be often varied during injection operations, and in

the invention, the. maxihumyal ye of_the_ injection speed in one.injection
operation is r eé]é‘?#eélfﬁ)%f%’ J\s{’ea ffh |%1é4$‘t ithf E‘ﬁégdaFFPFséag?tSh’éped
articles f ﬁr ﬁ%ﬁan roons have a conplicated three-di nensignal, profile and

require of G ADAAREPT SR therelristrys ihkhe extrudar ismfEcn

rel ati velng/ g argg} si ze. Accordi nglé‘& shaped articles are preferablgl
i nj ecti ot HoiUSP 0N SgeRBLSUNTRA] BEe JFeApe R GVerall time after the

addition of a radical initiator (C) to the system and before
the production of a shaped article, for which a resin composition
stays in the extruder having a vent. Accordingly, when two
extruders ;re 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 volatile 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 efficiency 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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a certain level. On the other hand, when the maxi muminjection speed is
too high, then the resin may deconpose owng to the shear heat thereof and
enough care nust be taken for it. [0145] Preferably, the overall gas

rel ease fromthe shaped article of the invention when heated at 150C for
30 mnutes is at nost 20[ag/g in ternms of hexadecane. The small gas

rel ease ensures the contam nation resistance of the shaped article when

used in glean rooms, The overall gas release is nore preferabl t  nost
151 o " oLeRER R Y S Y R0 et e “Fotin crome &9 EHERR Y ke s ace
resistivi f the shaped.article_ is from102 to 1012 squar he
Gurtace s Eleulf sRd BE1 R iup 1088, Sepd et b haate ot L58HIp Sieds
particle adhesion_to the shaped article. Mire preferably, it is at nost
101052/ sk, Preberahly) MFBoisr dlerigast Ph2 RICRReMiThardfRis SUFe t he
surface of the shaped article is from90 to 125 (unit, R scale). Having
such a hiRfeiefahkeat dresthQpld 9riPcrdneo iy the gthsa hendr 165MERof good
abrasion resistance. More preferably, it is at [|east 100. In order to make

t he shapetf &dgherethand o118 migh then dhesstrengbamnd shesabrgshey be

added to it. On the other hand, however, if the hardness thereof is too
hi gh, théreadtangeoddthet skapeddrieteie aapwdoyerak Mavenpreterabhy ai ned

t herein.
MFR is at least 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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The Rockwel | hardness as referred to in this invention is a value (R
scal e) neasured at 23C according to ASTM D785. [0148] Not specifically
defined, the shaped article for clean roons of the invention nay be any
and every one used in clean roons. It includes, for exanple, containers,
trays and tools for handling materials, internediate products and final
products in clean roons. [0149] One preferred enbodi nent is a container

for a plate-Ii b . ect fro ] congduct or, st . L.Spl ay
substrate and s oLfilaBEabh, $ekl B ARES " e b vl [ dinde b7
referred erein includes nat only large-size ones but also i

bt af ned DorE50 Fr b PRedr SR don ey sp@EfPed 4ErFubY e Rhiteatrles,

sem conduct qr, substrates, that .reguire handli nﬂ u% r severely-controlled
managenen?® [ H1S, SRSy | CHECIBIBT IR SESEQMARES ArERt SATLTACIEBIRG ner
may be in direct contact with the_glate-]ike body therein, or nay contain
anot her coSFHeen AREHATLONS, gnfoih thmddrtentd 1@%1115%&!“9{"@&%5‘@

t her ein. éOlSO] Anot her preferred enbodinent is a toal for handling a
mat eri al ,© rFQQH¥§ﬂﬁE§P§PeSBPSGu%¥ e dnjaqisiany opesatden $Rerefebredf the
type is often in direct contact wwth a material, an internediate product
‘or a finihé# grr@ﬂﬁ[:ﬂlqm dpdetdosr speed (ml/sec). Shaped articles for

clean rooms have a complicated three-dimensional profile and
require dimensional accuracy, and, in addition, many of them
have a relatively 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 td the
shear heat thereof and enough care must be taken for it
[0145]

Preferably, theoverall gasrelease fromthe shapedarticle
of the invention when heated at 150°C for 30 minutes is lat most
20 pg/g in terms of hexadecane. The small gas release ensures

" the contamination resistance of the shaped article when used
in clean rooms. The overall gas release is more ﬁreferably at
most 15 ug/g, even more preferably at most 10 pg/g.

[0146]

Preferably, the surface resistivity of the shaped article

is f£rom 102 to 102 Q/square. The surface resistivity of at most
10*? Q/square ensures prevention of particle adhesion to the

shaped article. More preferably, it is at most 10'° Q/square.
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the application of the shaped product of the invention to it 1is greatly
advant ageous. The tool includes, for exanple, tweezers. The natter to be
handl ed by the tool is not specifically defined. The tool naybe used for
handling articles of various shapes, such as plate- |ike bodies, blocks,
containers. Above all, the shaped article of the invention is favorable to
a tool for handling plate-like bodies selected fromsem conduct or

substrate %ﬁfplay substrates and recordi ng nedi um substrates. Most
preferablﬁq1 is favorable to a tool for sem conductor substrates that

requi re handling under severely-contraolled nanagenent.1¥01%é] The
sem conduct or Phied enedlYge the firgkis bk Megdnessoaticiio Fust ack: 8Fr at ed

circuits, and substrates f or production of solar cells. Its material is
typi cal | ytRg |shaged prticlends fxpEcPPitall3s damed R pealefaptianinge
circular like that of silicon wafers, but may be square |like that of solar
cel | s. | rfusiy aahdighy bardpesgaythesthaped mpcicie auldbesp| ¢entaiReer s.
[ 0152] Above all, one typical enbodinment is a container for silicon
waf ers. Ty @ft dowt gyrasiwuresictangte .t hMorey prefemabifat 1teleages
little gas and generates few particles is favorable for casing silicon
waf ers. Tieasli 1600f Inlomier wefmale ithe shapediagt idies basteysyclaadhigle size
of the container for such

hardness, carbon fibers (E) may be added to it. On the other

hand, however, if the hardness thereof is too high, then the

shaped article may 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.

[0148]

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 £inal products
in clean rooms.

[0149]

One preferred embodiment is a container for a plate-like
bodyselectedfroma semiconducto:b substrate, adisplaysubstrate
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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silicon wafers is also enlarging. Accordingly, with upsizing thereof, the
shaped articles shall require higher-level dinensional accuracy as a
whol e, and the containers for clean roons of the invention that may be
shaped with good di nensional accuracy are favorable to them [0153] 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

carrier, SOMMIIARELAon.S PREGUAI Y RRLPERILE adR AddbLiQRy bheke My

occur cross-contamnation via a processing sSolution use ccordrngly,

t he shape rti.6le f. | ean of the inventi.on_ _is,favorapl r the
carrier o&?r%l%qyep-el.ﬁ{en%gggi 'E: f‘%%gi?nemé ﬁ%%g onglﬂﬁncf%o?g?%c %lgﬁajr?%%ﬁs of
the inventjon is also. favorable to container, or.that s, a case or a
box viner cpe 15, Fi &P Eautactorfinh the Rfrre aluke ey efer ity

cont ai ner serves both as a carrier and as a case. [0154] 65 Exanpl es
of the di@%ﬁ%@lsubstrate are a substrate for production of |iquid-crystal
di spl ays, a substrate for _production of plasma displays, and_a substrate
for production ARAthET ATSTeRRSR Rdiment dsm 4ol R4 ERE Fateri al
is typically glass, but may be any others, for exanple, a _transparent
resin. CAMREEH Rt & ABSPImgAdatepsPrafuet #% & §inished product. The

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 tool is not
specificallydefined. The tooclmaybeusedforhandlingarticles
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 recordingmediumsubstrates.
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
- productionof integratedcircuits, and substrates for production
of solar cells. Its material is typically silicpn, but is not
specifically defined. Its shape may be circular like that of

silicon wafers, but may be square like that of solar cells. In
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t hese di splay substrates, and using the shaped article for clean roons of
the invention for themis favorable. There are many | arge-size display
substrates, and using the shaped article for clean roons of the invention
t hat has good di mensional accuracy for themis favorable. [0155] Exanples
of the recording nmedium substrate are hard disc substrates and opti cal

di sc substrates. The material of hard disc substrates is typically netal

or gl ass, | s.nof, | imt thereto. The _material of optical disc

oubst rac 2fLeiSnrohe (ndY Sho BE) S [8E PE o s SL188h! Earefs'
polycarbogﬁig but is not limted thereto. In these recording nedia, the
conposi ti %} the recording filmvaries depending on the recording form
thereof. Wth '\t}gﬁorece striking, inprovenent in the recording density in
these nedia, eVeP¥ nfhbr Bt 5¥PASAL sEPaLFent 1§ ghi¢PRUALLER{ FOBnce on
the propertjes of the recording nedia, and the shaped article for clean
roons of THeLFIRHAERES i sTRe S §0F sran FeonsRE theednveXBAVPRES 66
[0156] The invention is described in nore detail with reference to the

f ol | owi ngtBlaRpleases ditid egampndgennnafiasteepartindegidsifandrabie uat ed

according to the nethods nentioned bel ow. [0157]
for casing silicon wafers. The size of silicon wafers is

-enlarging these days, and the size of the container for such
silicon wafers is also enlarging. Accordingly, with upsizing
thereof, the shaped articles shall reguire 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.
- [0153]

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 c'arrier, 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 foi: clean rooms of the invention is also favorable to
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 arcarrier and as a case.

[o0154]
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(1) Gass Transition Tenperature: A sanple is heated at a heating speed of
10C/ min and its DSC curve is drawn. At around the glass transition
tenperature on the curve, an inflection point appears to give a step-like
tenperature profile. In this, the point at which the straight I|ine that is
at the same distance in the vertical direction from the extended line from
each base |ine. crosses the DSC curve is referred to as an internedi ate

| ass transiti erat & 0i nt ch the str |

Oxtonded 17 om ( RETREES (b efiie ALTRERY FpBHEEALS pS cpanePatrRse Bor

hi gh-te re. s de sses the tangential. line drawmn_to the mum

i Ingl i naﬁﬁﬁg%'g?ﬁ{'oéf quuelrﬁi'l"’f’?@@gtiﬁpéjﬁe?[ﬁwlspr offti | SUBFtFREecy éjlé i s

referred to ) tran3|t|on starting tenperature. The point at which
aferiod g

the strai®h? Rd&§™E, ASPREYFasanf| ;S5 tade ﬁpghpreﬁﬁera?are si de
to the lowte erature side crosses the tangential line drawn to the

maxi mum i M1 § %nﬁseﬁn# HEL k1 E=RLa¥%s + eFper GUBFETaLef mpkegialhe
curve is referred to as gl ass transition-ending tenperature. In this,

the gl assist FERiFALLN- Etlaﬁﬁlrn@'-‘tterw aPer anys ofbedsas foQy| examptensiti on
tenperature. 67 [0158] (2) Overall Gas Rel ease: An injection-nolded disc
sanpl e h&&3FRAXRMINESiGf GoDtaminag ipnevesist ynomsiedmpdnéandsfivng

operation is as foll ows:
these display substrates, and using the shaped article for clean

rooms of the invention for them is favorable. There 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. In these recordingmedia, the composition
of the recording fiilm varies depending on the recording form
thereof. With the receﬁt striking improvement in the recording
density in these media, even a minor contaminant may have a
significant influence on the propertles of the recording media,
and the shaped article for clean rcooms of the invention is

':Eavorably used for the substrates.

EXAMPLES
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The sanple is brush-washed with a solution prepared by dissolving a surf
actant in pure water, then dipped three tinmes in ultra-pure water, and
dewatered and dried. The dried sanple is cut into strips. About 0.1 g of
the strips are put into a test tube and heated at 150C for 30 m nutes,

wher eupon the released gas is collected at -40C and introduced on line
into a gas chromatography device to determ ne the overall gas release from
t he sanplg01%9? overall gas release is conputed, as converted in terns of
hexadecane. t he rel eased gas collection used is a Curry point

urge-and-tra a Ier "NModel, JHS-10 nufac ur ed. by, Ni n Bunseki
Eoggo KK. Forptf]lé KGO A ?‘?‘65’(7“8?1'8 %%%%ﬂa.’%l gggerence

chr omdt ogy aph pect romatr anal yzers (GO M5 anal yzers) "Model
&C 14A" akd tﬁﬁcﬁ 3@91’ act bR edih By ERATRNEAY hBeTR

hexadecane spl ution haV|n a_known concentratlon I s anal yzed_under the
sane cond"f“ﬁl?we‘aﬁ@gtef‘fﬂgl%ﬁtei%eéicf’ﬁ@lagttﬁ?ﬁ%@@th@élsll@@ﬂ ed belo¥. and
GC/ M5 analysis), and based on the peak area thereof, the

hexadecan%i hlerted amount of the gas rel eased from the sanple is
obtained. [0159] (3) Taber's Abrasion Arount: 68 The abrasi on anmount of a
sanmpl e i s{ Hbt@kas s BransbetvmgTempeya’8ikg204 . The abrasion tester is
manuf actured by Toyo Tester Kogyo; the abrasion ring is CS17; the load is
1000 g (each arAxnsample 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 1ine 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 fhe maximum inclination point of the
step-like temperature profile of the curve is referred to as
a glass transition-ending temperature. In this, the glass
'transition—starting temperature is used as a glass transition

temperature.
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500 g); the nunber of rotation is 1000. Wien the resin conposition
contains carbon fibers or a hydrophilic polyner, an injection-nolded disc
sanpl e having a dianeter of 150 nmis prepared and tested. Wen the resin
conposition contains neither carbon fibers nor a hydrophilic polymer, a
rectangul ar injection-nolded sanple having a length of 130 mm a w dth of
120 mm and a thickness of 2 mmis prepared and tested. In the Conparative
Exanpl es n¢f§§{connercialIy-available wafer carriers are analyzed, a flat
ou

part is c of the "U-curved part"” of each sanple and tested. The
"U curved rt"_ as err Lo, hereln Is the wall part formed vertically
on this sﬂfg é‘ﬁe Efflieé FF “(4) Silicon Wafer Scratch Abrasion

Resi st ance: nj,ect i on-nol c sa i ng a_dj aneter nmis
left at room télfﬂ)é‘f'&fa &opofnégia%loaﬁc %’&Pﬁ%gﬁl EOA Lamgteno éfc%g(grrpl eis
kept in contact w e outer _periphery a silicon wafer vin
di anet er '8¢ 150BT °‘&ﬁ Yawq"f}?;\%dof ']a&)waﬁhflgga%‘??%ﬁl?ﬂeﬁfelaﬁ f%ﬁﬁo‘i” *t hat
condition, the sample is slid _ back and forth against the silicon wafer for
a di st anc"‘eh%?a@eleHsﬁ.%lfusahswﬂ?%v@ﬁa@oﬁ%uwwwe@mdrw Fheselvyingg

direction is vertical to the wafer face, and the wafer face and the test
69 face cﬁSPﬁéaaFéetmtpﬁeaflaétek-"ep‘@h%ﬂftp@ari GhyemEAmesHdy Ul bBa-PR¥L t hat

condition, the sanple is kept slid for 2 hours. The
water, and dewatered and dried. The dried sample is cut into

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
guantification, used are gas chromatography/mass spectrometry
analyzers {GC/MS analyzers) "Model GC-14A" and "Model QP1100EX"
manufactured by Shimadzu Seisakusho. A hexadecane solution
- having aknown concentration is analyzed under the same condition
(heating at 150°C for 30 minutes, collecting at -40°C, and GC/MS
analysis), and based on the peak area ‘thereof, the
hexadec_ane-converted amount of the gas released from the sample
is obtained.
[0159]

(3) Taber's Abrasion Amount:
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silicon wafer is an 8-inches wafer manufactured by Wacker NSCE (thickness,
725 25 m. The test apparatus is an abrasion tester

"NUS- 1 S03" manuf act uredby Suga Shi kenki. After the test, the degree of
abrasion is visually evaluated according to the criteria nentioned bel ow.
In the Conparative Exanpl es where commercially-available wafer carriers
are analyzed, a flat part is cut out of the "U curved part" of each sanple

d d. i, Nty ' d ; . h . _ed d
L e e R

t he disc sanple. al'uate erne ween poi nt
d 6 . Ot ' ' lcate bett ' ISt . 6
oi nt s: b aneAET Sk B e B3I for RS RRHR S e ERBESARY VO RbRERC .
| e. f Resistivify, An injection- ded di I
avi ng a Sare: i ARG FERKCHE ¥ o dha dnper 18400 & 1sReRoaTE i hen
diti 23 d hym di ¢ f 50 % RH f{ I t 6 h : d
concle oneth, 8,258 bt AP b s Lhander TAL oG BhebSiletrtols,, ™
Megohmret er SM 8&@0" manuf act ured by Toa Denpa Kogyo. _A_copper plate
havi ng a THIRRFESEORICPEA1IRS FRATRAL I Res A& aohYEgoRmL1¢0PAMYTMET put

between the positive electrode termnal 70 and the disc surface and
bet ween tHe iRdGAEIAN Ml dgdhdéscesamphe having a diameter of 150 mm is

pPrepared 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 injection-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 contact with the outer periphery of
a silicon wafer having a diameter of 200 mm, and a load 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 cyéles/min. The sliding direction

is vertical to the wafer face, and the wafer face and the test
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and the disc surface, and the distance between the two copper plates is 10
mm The resistance of the copper plate used herein is nmuch smaller than
that of the disc sanple, and the former is negligible. Wen the surface
resistivity value of the sanple thus tested is snaller than the detection
limt (5 x 105 Q square) , then a high-resistance neter "R8340"

manuf actured by Advantest 1is used and the surface resistivity of the

sanple is i eL . ne an_ application vol e of .1 V. theret

accor di ngfgg% Q\ET?F%QQ%%QI %a’falﬁlee (%r%g\(reéﬁ Ve ':Fﬁ)# g’g’ WsHe otnetS' &
commerci al ] y: I lL.ablke wafer _carriers are analyzed fl art s _cut out
of the " Lﬁ'léu}:@é ‘5§‘3f‘“6‘f’nea‘é’iﬂe s%?filﬁ’ie ahtl ¥eRt e .ld[%i%ﬁatb(cg’)rﬁ)i i onal
Accuracy: wafer _carrier s ] e produced by injection-nolding is |eft at
room t enpEr BEAPE TAPeh A% 8, KL IrHIRR e coRMPEESEI T80 DEHECHRF NECE

hum dity of 50 % RH for at |east 6 hours. Thus conditioned, the size (mm
of the paftPIFKREESafBPet a0 i) ct &fre itesti @ppayadugndisy 2ad abyaisignan

| mage analgzer.“The i nage analyzer is an automatic wafer carrier

appear ancECFBEF e NUSIFOS " eanufispt vredhusngasetkegkivgdfitercthedesdy. Five
waf er carrier_ sanples of the same conposition were anal yzed. The absol ute

val ue bettRRfiegkee ik abrasienahd vheuabdly v leasd ancdnding tkesth@ata i s

obt ai ned, and t he maxi mum val ue indicates the dinensional fluctuation (mm
of the s&pliearigmentioned 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 1larger points indicate better 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 héving 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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[0163] Exanple 1: Materials (A) to (E) used in this Exanple are as
follows: Cyclic AQefin Polynmer (A): Random copol yner of ethyl ene and
tetracyclo[4.4.0.125.17,10] - 3-dodecene (hereinafter it may be abbreviated
to "TCD-3"). As neasured through 13C-NWR, its ethylene content is 62 nol %
as neasured in decalin at 135C, its intrinsic viscosity Li ] is 0.60 dl/g;
and its glass transition tenperature (Tg) is 105C. As rreasured at 230C,

its MFR (u r Ioad accordi ng to AST |s 82 10 mn
The st r AP oiiel a7 E8 BPESER bt Glaas i Mt 7

0165] Flexjble E ene/ rop r and co ITer "P 0880"
Eranuf !act &néld%'ﬁ %gg gu’r'(%@é‘fzu a ‘isﬁlﬁ E:ﬁél%oﬁfa%f?ef‘sgg% OPRYS gl ass
transition tenperature (Tg) is -54C |ts I\/FRé measur ed at 2300 and
under a PIAFSSt 18 bRy HRQ FESHG TS CRITS193BPeF P IR te BFed BRTE1R ts [i]
Is 2.5 dl/g; its density is 0.867 g/cnB; and its degree_of crtystalllnlty
as neasuféd Mugho R bkerafhan, thats chﬂlﬁnﬁ%?? sampheytan® the former

is negligible. When the surface resistivity value of the sample
thus tested is smaller thanthe detection limit (5x 10°Q/square),
then a high-resistance meter "R8340" manufactured by Advantest
is used and the surface resistivity of the sample is again
determined at an 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
conditioned, the size (mm) of the part of the sample as indicted
in Fig. 4 1is analyzed, using an image analyzer. The image
analyzer is an automatic wafer carrier appearance tester "Model
Cv-9800 " manufactured by August Technology. 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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Radial Initiator (C): "Perhexyne 25B" manufactured by N ppon Yushi. Its
main ingredient (at least 90 % is

2, 5-di met 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 dt E of 7 mand a length of 6 nm and having a vol une
intrinsic resistivity of 10-3 m [0166] 2 kg of ethylene/ TCD-3 random

copol yrrerE%nhl%Es and 2 kg of ethylene/propylene random copol yner pellets
were wel | t hen rrelt -bI ended in a tw n- screw extruder ("PCM 45 "

manuf act ur ed | ke t a cyl i nder te ture of 22 and t hen
pel l etized thr 3‘!@1}?%&’3@ é )nflaeée}rl‘ é:thé-s(ﬁﬁ‘ g%aﬁe ’Fﬁeg?g)fﬂ‘fgtr ew
extruder used herein has L/D of 42, and has a vent at two sites, at around

the cent rYGHC tMekin Rplyner B inder. The two vents are both open to the

air. The screw_constitution is mainly a re%ul ar screw but before and
after 73 Random copolymer thylene and

tetracyclo[4.4.0.12:5,17-%]1-3-dodecene (hereinafter it may be
- abbreviated to "TCD-3"). As measured through '°C-NMR, its
ethylene content is 62 mol%; as measured in decalin at 135°C,
itsintrinsicviscosity[n]is0.60dl/g; andits glass 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/10 min; its [n] is 2.5 dl1/g; its density is 0.867

g/ cm®; and its degree of crystallinity as measured through X-ray
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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 wel |

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

t hen peIIﬁ%%ég%g%&éﬁggg%a%ge%%gé%ﬁgp pLnto pellets (b). [0169] 4 kg of the

above pel ené/ TCD-3 random copol yner pellets

were wel | jm.xed, .th |t-hlended in the above-nentioned tw n-screw
ext ruder RﬁEﬁFQSIn fgﬁg§§I¥agér tenperature 220C, and pelletized through a

elletizer into,_pellets (c)_ , Thus ohtained, the pellets (c). had MR as
Pasur o at | posREEheRiRe Fany maiEaciytad B AopSE YRSV RLn of 4

g/ 10 mn. ; The deflection {enperature under |oad thereof, as neasured under
a | oad of 1#988d{#AL accor d{"i’f@ to ASTRR$H48, wat® 94C ¥170] The abdie
pellets (c) _and PAN-type carbon f ibers "Besf ight HIA-C6-UAL1" were fed
into a tm?n5s€?@ﬂF%¥%TEd@rb%ﬁhﬁfbﬁFEiEGroﬁy)h$§$@¢c3Kogaku Kenkyufl®s in a
ratio by weight (pellets (c)/carbon fibers) of 90/10, and nelt-kneaded
t herei n. TeBPexatare @tewhdely Gherhatfdvadneperiod heqomas oNedmEBUESL at i ng
is 194.3°C.
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 length 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
.of ethylene/propylene random copolymer pellets_were well mixed,
thenmelt-blended inatwin-screwextruder ("PCM 45" manufactured
by Ikegail 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 two 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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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 from
the notor side, and the tenperature of each part is controlled by
i ndependent heaters. The C 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
conp05|t|on pellets and the supply port for carhon flbers a%ahogﬁg to the
air. The therentort arounshhBetMbaR hakneRdiRg f4AF, 13 ALSR0Rthi ch™®he
extruder is forcedly degassed by pressure reduction. [0172] The screwis a
pr ef abr i CBRRR resdpsnce e foramichy ghefked sepdf TioHet LR (MR FEUGRT
fol lows: Aregul arscrewhavingalength of 127.5 nmmis positioned in the part
a. In thenpektitols extrgdedrogtrbiy akonhg3 aniewes- of 120 nm a kneadi ng
disc having a length of 85 nmand a regular screw having a length of 72.5
mm are pob?tédhed in that order. In the part C3, a regular screw having a
| engt h of 205 mm and a kneadi ng disc having a length of 42.5 mmare
posi tioned in tPat kgra@thelaboviecpebietsCla) a addedrware 4 grefV' Ravheyyael engt h
of 85 mmand a regular screw having a length of 180 mmare positioned in
t hat or de25B'l mndet gardf @ viayldgulzene sarglvweddi mj.xed.enfh nixale5 nmi s
positioned. In the part

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 (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 (¢). Thus obtained, 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.

[0170]

The above pellets (¢} and PAN-type ca_rbon fibers "Besfight
HTA-C6-UALLl" 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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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

nel t-kneaded at a screw revol ution of about _200 rggh?ln this stﬁg t he

ext ruder YR TIFERWISE HHARSe ARG 2aSFERNCALARPE % o and t he
‘at nospheric géessure by 0.06 MPa, via the vent hole positioned at the
boundary Petwen t he part C4 and the part C5, using a vacuum punp. The
residence tinme of the resin in the extruder was about 3 minutes. The resin
thus extrb@etlbut from the extruder is cooled with water, and the
resulting strand was cut with a pelletizer into pellets (d). [0174] Thus
obt ai ned, the e @xtyylenis composedt afcpprepatd Chy i + Odne&8ind 100
parts by weight of the cyclic olef in polyner (A), 11 parts by weight of
the flexiand Dcfpoinyhbe rtofor GGigk2, apdr thebyempeyhtuve eheacidpbext isiti ator
(©, 0.022 parts by weight of the polyfunctional conpound (D) and 12 parts
by wei ghtcomdfralied drpamdepmnder(ttheaiferi0 ghet Slbpamti hht af supelyyclic
ol efin polymer (A), 11 parts by wei ght thereof was previously

port for resin composition 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 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.

[0172]

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

screwconstitutionisasfollows: Aregular screwhavingalength

of 127.5 mm is positioned in the part Cl. 1In 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 length of 72.5

mm are positioned in that order. In the part C3, a regular screw

having a length of 205 mm and a kneading disc having a length

of 42.5 mm are positioned in that order. 1InthepartC4, areverse

screw having a length of 85 mm and a regular screw having a length

of 180 mm are positioned in that order. In the part C5, a regular

screw having a length of 212.5 mm is positicned. In the part

H, a reverse screw having a length of 10 mm and a regular screw
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nmel t - kneaded, and 89 parts by wei ght thereof was added and kneaded |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 machine "Nestal P204/100" manufactured by
Sum tono 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 nmand a thickngss of 3 nm
and i nto PR¥TRAGI HFPIEROhi 42e2 FRVARG BOPERYPROr 1R2EDAT °5deEidth of 13
mm and a fhickness of 3 nm Five of these circular test pieces were tested
for theirl@hffhce resistivity, and they all had from 103 to 105 @ square.
The circular test pieces were tested for their Rockwell hardness according
to ASTM D785, ahte Reetethalthawere degt dndoihel gxtrpdes shrekghy EBeangul ar
test pieces were tested for their flexural nodulus according to ASTM
D790, andcefitycpRRResbtdonmelde taapply PPRéda tenprs Cdricard PANSKERA i n
Table 1. [0176] The pellets (d) were fed into an injection-nolding nachi ne
" J450E- Corapker £ibeysaersyadfiep shesSeitiod:-Iutayghabble wairthon §ibers 30DPAth waf er
carriers showm in Figs. 1 to 3. In addition, disc sanples having a
di anet er Rri150 the padt £3t, hisknpadads -3th-weighdr feafien. nduedyilandhe sane
manner as above. The screw di aneter

temperature was set at 250°C, at which these were melt-kneaded

at a screw revolution of about 200 rpm. In this stage, 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 (d).

[0174]

Thus obtained, the pellets (d) are of a mixture prepared
by melt-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 (d) (as measured at 230°C and under
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of the injection-noldi ngmachine is 76mm The nolding condition is as
follows: Cylinder Set Tenperature: 260C, 77 Ml d Set Tenperature: 30C,
Screw Maxi mum I nj ection Set Speed: 31 nm sec, (resin conposition maximm

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

waf er scratfh brasi on resistance and the dinensional accur . The

resul ts aRelaRf Shopmi§ KoraGeTALng gy AETMERIAIRA YasThe 7p8Y 10 B1pc)
produced in Exanple 1 were inj ection-nolded in the same nmanner as in
Exanpl e 1l0%5Aalt ested for the overall gas rel ease, the Taber's abrasion
amount, the silicon wafer scratch abrasion resistance and the surface
resistivity. ThEhepeddets eware fexbimte gy ection-godg}ingwaspiges: | n
Example 1, only the pellets (c) not along with carbon fibers were fed into
t he tw n- SHeebab 830 Hamanafagitagasy by Sumitomo Jukikai Kogyo, and

molded at a resin temperature of 240°C, at a mold temperature
- of 70°C and under a mold 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 pieces 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]

The pellets (d) were fed intoan in jection-molding machine
"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 screw diameter
of theinjection-moldingmachine is 76 mm. Themoldingcondition
is as follows:

Cylinder Set Temperature: 260°C,
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Pl asti c Kogaku Kenkyujo and nelt-kneaded therein with forcedly degassing
the extruder, in place of feeding both the pellets (c) and the carbon
fibers thereinto and nelt-kneading them and pellets (e) were thus
obtai ned. 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 nolded articles were tested for
the overal | _gas release and the surface resistivity. The results are shown
in Tabl e Mo1f0%8b) TerRakprera: 38 &g of et hyl ene/ TCD-3 random copol yner
pellets and 2 kgof ethilene [progylene random copol yner pellets were well
mi xed, tREREYEXbreRqbRIeAtLAR S8FeSPRPA: sBleWméRBFuder (" PCM 45"
manuf actured by |kegai Tekko) as in Exanple 1, at a cilinder t enperature
of 220C, SFesihecpopersitiondnanivughinieetieni sppedinidlpBly/sesi¢f). MR
(as nmeasured at 230C under a load of 2.16 kg according to ASTM D1238) of
t he pel | elBig¢etigmsSat cPyegeure: n20p00MBa} To 20 kg of the above pellets
(f), added were 4 g of "Perhexyne 25B" and 4 g of divinyl benzene, and well
m xed. ThEOlHTkture was put into the above-nenti oned tw n-screw extruder
"PCM 45" (cylinder tenperature, 230C), and nelt-kneaded and
According to the methods mentioned above, the molded
articles were tested for the overéll gas release, the Taber's
abrasion amount, the silicon wafer scratch abrasion resistance
and the dimensional accuracy. The results are all shown in Table
1.
[oi78]
Example 2:
Thepellets (c) produced inExample 1wereinjection-molded
in the same manner as in Example 1, and tested for the overall
gas release, the Taber's abrasion amount, the silicon wafer
scratch abrasion resistance and the surface resistivity. The
results are all shown in Table 1.
[0179]
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 ratio of thematerials
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react ed,
(as neasured at 230C under a load of 2.16 kg according

and then pelletized through a pelletizer into pellets (9).

MR

to ASTM D1238) of

the pellets (g) was 0.1 g/10 nmin. The pellets (g) were injection-nolded in

t he same manner as in Example 1,

and the nolded articles were tested for

the Taber's abrasion 79 anount and the surface resistivity. The results
are shown in Table 1. [0182] Conparative Exanple 1: The pellets (f)

pr epar ed |n Exanpl e 4 were jnjection-nolded _in the sane manner as_in

Exanpl e 1% °5nEIh°P Rekp R el t1e1tde wame asedbad £or the Psdets 460 asion

anount and the surface resistivit The results are shown in Table 1.

(0183]

Exanpl e
Exanpl e

rel ease,

g Rekiais ErdnprEeriniee bivn fnetded donthensage JreaInRes achtver e
obtained in the sane manner as in Exanple 1, for which, however,
et hyl ene/ FcpmBle rlanaosd Ebpdnghded ik ides wergl bested fomr the p¥esatt) in

1. The pellets (h) were injection-nolded in the same manner
19aar¢egsenphddtheastuirfpee Mg s tivaieyl. f Ghe hesudverard shawn
t he Rockwel | hardness, the Taber' s abrasion anount, the si

waf er scrigchalabe aki on resi stance, the surface resistivity and the
di mensi onal accuracy. The results are all shown in Table 1.

[0180]
Example 4:

18 kg of ethylene/TCD-3 random copolymer pellets and 2
kgofethylene/propylenerandomcopolymerpelletswerewellmixed,
then melt-blended in the same twin-screw extruder ("PCM 45"
manufactured by Ikegali Tekko) as in Example 1, at a cylinder
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. The
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/lo min. The pellets

- (g) were injection-molded in the same manner as in Example 1,

and the molded articles were tested for the Taber's abrasion
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[0184] Conparative Exanple 3: Ethylene/ TCD-3 random copol yner was

I njection-nolded in the sane nmanner as in Exanple 1, and the nol ded
articles were tested for the Taber's abrasion anbunt and the surface
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 Exanple 1, for which, however, polybutylene terephthalate (PBT)

pellets (" Cé72 ONX. %nuf act ured bﬁgw_nt_ec Pol yner) havi ng persi st ent

anti st ati 2"BF8perby ‘?e“(fétéfeaﬁﬁ tiyditari aFPPrefRkts #re D@ i3t s (d)
I n Exarrpl,gé Tttfe pellets are of a mxture prepared by bl ending an
antistatic?® b%n *of a hydrophilic polymer with pol ybutyl ene terephthal ate.

The nol dtﬁ? cindition is as follows: Cylinder Set Tenperature: 240C, Ml d
Set Tenpe 8fé: 50C, Screw Maxi mum | njection Set Speed: 31 mmisec, (resin
conposition maxi mum i njection speed: 141 m/sec), Injection Set Pressure:

200 MPa. ForiBBTahdév¥er Bxa®prie lhe met hods mentioned above, the nol ded

articles were tested for the Rockwell hardness, the Taber's
: Thepellets (f) prepared in Example 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 Ro‘ckwell hardness, the Taber's abrasion
amount, the silicon wafer scratch abrasion resistance, the
surface resistivity and the dimensional accuracy. The results
égre 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 amount and the surface

resistivity. The results are all shown in Table 1.
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abrasi on amount, the silicon wafer scratch abrasion resistance, the
surface resistivity and the di nensional accuracy. The results are all
shown in Table 1. [0187] Conparative Exanple 5: Wafer carriers and disc
sanples were nolded in the sane nmanner as in Exanmple 1, for which,
however, pol ypropylene (PP) 81 pellets

(" ECXT- 396NA" manuf act ur edbyM t subi shi byM t subi shi K persi stent antistatic
property were used as the material in place of the pellets (d) in Exanple
1. The pel9Pt83lare of a mixture prepared by blending an antistatic agent
of a hydrophilic polyner wth polypropyl ene. The nol ding condition is as
fol | ows: CeYPavabivecExaBpper4ture: 210C, Mol d Set Tenperature: 50C, Screw
Maxi mum | nj ection Set Speed: 31 mmisec, (resin conposition maxinmm
i nj ection speedfafiegny garwirys andddsc sampdespress unetdedoinvihe FENES]
According to the nethods nmentioned above, the nolded articles were tested
for the Rogkmer| asarimeBExamphe Tabefor whibchsi drowenrini , pohybutiiless waf er
scratch abrasion resistance, the surface resistivity and the di nensi onal
accur acy.tdhephtieaslate (BT )apeliabs CATHHINX "Lmah0f88Fured 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

moldir_lg 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
abrasion amount, the silicon wafer scratch abrasion resistance,
the surface resistivity and the dimensional accuracy. The
results are all shown in Table 1.

10187]
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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Conparative Exanples 6 to 8: Various comercially-avail abl e 200- nm waf er
carriers nentioned bel ow were obtained, and their "U- curved part" was cut
out. According to the methods nentioned above, the sanples were tested for
t he Rockwel | hardness, the Taber's abrasion anmount, the silicon wafer
scratch abrasion resistance, the surface resistivity and the di nensional
accuracy. The results are aII shown in Table 1. 82 -------- T
"KM 839K- Al" manufactured by Mrai al Co arative Exanple 6): M xture of
PEEK ( pol B@thets &t ek Tes fﬂﬁﬂflﬁf%‘é? pBNd s uRdaid K%%%’F‘é} Baving

"KM 854NE- A" manufactured by Mraial (Conparative Exanple 7): M xture of
PBT (pol yBRESIEHent apEpRLRALSIRDCRARTY E%F%b‘ﬁeﬁcﬂﬁj@ﬁ-e “matlhjé? Blace

"KM 823S- A" manufactured by Mraial (Conparative Exanple 8 M xture of PP
(pol ypr op9f dift® peildethi dketr Bxrenile Hor cThe p@Blets axe fef-agmixkurey O O O

OOO0OA OOOOOOS 8.29
prepared by blending an antistatic agent 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,
[0188]

According to the methods mentioned above, the molded
articles 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.

[0189]
Comparative Examples 6 to 8:

Various commercially-available 200-mm wafer carriers
mentioned below 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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"KM-839K-Al" manufactured by Miraial (Comparative Example 6):
Mixture of PEEK (polyether etherketone) with carbon powder added
thereto.

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

Mixture of PBT (polybutylene terephthalate) with carbon powder

"added thereto.

"KM-8235-A" manufactured by Miraial (Comparative Example 8):

Mixture of PP (polypropylene) with whiskers added thereto.
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[0191]

As in Table 1, the shaped articles of the invention have
good abrasion resistance. For example, as compared with that
of Comparative Example 2 where only carbon fibers (E) were added
to a cyclic olefin polymer (A), the sample of Example 1 where
a flexible copolymer (B), a radical initiator (C) and a
pelyfunctional compound (D) were further added thereto to
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. Ascomparedwith the sample of 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 significantly 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 composition reduces the Taber's abrasion
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CONt ZMJE OO O dd---- m nC asnmE ox o ox X 0 ox 0 opE g pE
WWWOWOWANUWWY [ 0191] As in Table 1, the shaped articles of the invention
have good abrasion resistance. For exanple, as conpared with that of
Conpar ati ve Exanple 2 where only carbon fibers (E) were added to a cyclic
olef in polynmer (A), the sanple of Exanple 1 where a flexible copolyner
(B), aradical initiator (C) and a polyfunctional conpound (D) were
further added thereto to,  thereby introduce a crosslinked structure into
t he shaped@OuRt; efethgdshappgnpritdsde-y Regarddngabbe §iddcol FRiSfount
and had an inproved silicon wafer scratch abrasion resistance, and, in
addi ti on, SGEALSEEHEEANGE pRcthe shanadaryiala; 11m effeedi of RS ti ons
and the commercial | y-avai |l abl e shaped articles of Conparative Exanples 4
to 8, thefihepse (8) BAARS eto1ikasionremariablevel Themefewpar &8 iigt h t he
sanpl e of Conparative Exanple 1 where only a cyclic olef in polymer (A
and a fl| 5@%eEsteod Shakwising) thereshnamiudsittionsthet contakramsnbon where a
radical initiator (C and a polyfunctional conpound (D) were further added
t heret o tHibéems eb{E) ntadihd e thegredys| ik e spetiaiedilyr e fiavioaratie sifaped
article had a significantly reduced Taber's abrasion anobunt. This confirns
t hat not applicattioms thdt axapllee cexposedt tbostdle saesasibnt al so
i ntroducing a crosslinked structure thereinto is inportant for inproving
t he - [0192]
On the other hand, it is understood that the sample of

Comparative Example 2 where only carbon fibers (E)} were added

to a cyclic olefin pqumer (A) released a certain amount of

gas, but it is understood that the gas release from the sample

of Example 1 where a flexible copolymer (B), a radical initiator

(C) and a 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-molecular-weight

compound was added to the resin for chemical reaction. This

will be because themelt-kneadingoperationwithdegassingunder

pressurereductionmaybeeffective for the gas release reduction.

Obviously, as compared with that from the sample of Example

2 where 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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abrasion resistance of the shaped article of the resin. Conparing Exanpl es
1 and 2 confirnms that the addition of carbon fibers (E) to the resin
conposition reduces the Taber's abrasion 85 anobunt of the shaped article.
Regarding the silicon wafer scratch resistance of the shaped article, the
effect of carbon fibers (E) added to it is remarkable. Therefore, it is
under st ood that using the resin conposition that contains carbon fibers

(E) added thereto is_especial favorabl e for _applicatians that y be
exposed to sucﬁ*%ﬁr%%‘]‘% > T%l%%‘]m&e t'ﬂé"'}iﬁ’?f’era ﬁé‘%&caﬁt ji”slr{dﬁiz&rst(g’ﬂd t hat
t he sanpl e of parati.ve Exanple 2 re only carbon fiher E). were
added toalégajgggg 8re ilﬁnﬁélf/%o‘f‘ﬁ% | ¥gte fddeb ez H‘%’Fﬁjﬁ# d gas,
but it is understood that the gas rel ease fromthe sanple of Exanple 1
where a fPEFRFE Ao AR PEFILnPoLiies (A} ARd g Hlexile sopolymer
pol yfunctional conpound (D) were further added thereto to pronote the
cr ossl i nkiBY teREPMeke| the kEossddading repetins thargin hadm mepdus@beed.
Surprisiq&%g, the gas rel ease fromthe shaped article reduced though such
a | ow nol | @Anduihehresdenpompesidd ondney be dhEfieelh torbe medided '
reaction. This will be because the nelt -kneading operation w th degassing
under prEssome appldaEtdensay b8 seffmssad o fthuist, Htheynesinlcomposiddwat i on.
Obvi ously, as conpared with that fromthe sanple of Exanple 2 where the
m xt ur e vl Exaimpliendadhelre tlen iogmedden tisaveng previously blended to
promote the crosslinking reaction thereof and then diluted with
a cyclic olefin polymer (A) had a significantly increased M?R.
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 could still 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 commercialiy-available products of

Comparative Examples 4 to 7.
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vent open to the air, the overall gas release fromthe sanple of Exanple 3
where the m xture was re-kneaded with degassing in vacuumgreatly reduced.
[0193] 86 The sanple of Exanple 4 where a radical ‘initiator (C) and a

pol yfunctional conpound (D) were added to a nmelt-kneaded m xture of a
cyclic olef in polymer (A) and a flexible copolyner (B) to pronote the
cr.osslinking reaction therein had a reduced MR, and the resin conposition
may be difficult to be nolded in sone applications. As opposed to this,
the resin composition of Exanple ZChﬁéMg the ingredients were previously
bl ended to pronote the crosslinking reaction thereof and then diluted with
a cyclic olef ih pdl §hepedrdrhiale %wgmlﬁa@aﬁ@pw PRNBELBINYERTESHA| ch
confirms that the flowability of the resin conposition was significantly

i mpr oved. CHRRO$ EE10R sPEPERGAPPE melbrkmerdirgnfirm that even when car bon
fibers (E) were added to it, the resin conposition could still have its
good f | olR®ivaxts W& nssightheyf aayalich ojeddof [podaids tiA)addvdiingce t he
cyclic olefin polyner (A) therein is anorphous, the resin conpositions of
t he i nvenglass givensiteped tehper&subavongfbehte€o dbneoefonal accuracy than
that of the commercially-avail able products of Conparative Exanples 4 to
7. 87 CLANMBn1 to 150 parts by weight of a flexible copolymer (B) prepared

by polymerizing at least two monomers selected from a group
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 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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1. A shaped article for clean roons conprising a resin conposition prepared
by nelt-kneading: 100 parts by weight of a cyclic olefin polymer (A) having
a glass transition tenperature of from60 to 200C, from1 to 150 parts by
wei ght of a flexible copolynmer (B) prepared by polynerizing at |east two
nononers selected froma group consisting of olef ins, dienes and aromatic
vi nyl - hydrocarbons, and having a glass transition tenperature of 0OC or

| ower, fro y weight pof a radical initiator (C, and
fromO to 1 yf \:orrpound (D) having at

| east two r ps in the nolecule. 2. The
shaped arti him .1, wherein the cyclic
ol ef i n pol yr Y, zing a cyclic olef in
of the fdffl 1k;§8 R15 X2R a Rb R7 R
9 13 R16. )

Rl 7

R18

coe e o 1]

wherein n indicates 0 or 1; m indicates 0 or a positrive integer;
g indicates 0 or 1; R! to R'® and R® and R® each independehtly
represent ahydrogen at_om , ahalogen 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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.. . . [ 1] wherein nindicates O or 1; mindicates O or a positive
integer; q 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 a double bond; and R15
and R16, or R17 and R18 may form an al kylidene group, [Chem cal 2] 89 R18
RI9 RBRRI RS CH2 RZRRIO 4RO RO R4 R8 m R11 R12 [I1] wherein p
and g each indicate 0 ror an integer of 1 or MFe; Rmiand n each indicate
0O, 1 or 2; RL to R19 each independently repre hydrogen atom a

hal ogen atom an aliphatic hydrocarbon group, I cyclic hydrocarbon
group, an aromatic hydrocarbon group, @ an AT'KoxXy §roup,\l he carbon atom
to which R9 (or R10) bonds, and the cargon At i ch 523 or Rl bonds

R! R

R3 / R7\ \ / n/
tCHo- RIS
—O)-

- e [T

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”andR”nmybondtoeachothertofqrmamonocyclicorpolycyclic
aromatic ring.

3. The shaped article for clean rooms as claimed in claim

2, wherein the cyclic olefin polymer (A) is a random copolymer

20



may bond to each other directly or via an al kylene group having from1l to
3 carbon atons; and when n = m= 0, R15 and R12, or R15 and R19 nay bond
to each other to form anonocyclic or polycyclic aromatic ring. 3. The
shaped article for clean roonms as clainmed in claim 2, wherein the cyclic
olef in polyner (A) is a random copolymer 90 of ethylene and a cyclic
olefin of formula [I] or [Il]. 4. The shaped article for clean roons as
clained i as_neasured at _230C and

ne-any Qf cl ai lto i, m&erein VFR %
under a PBa8“BY QPTGaRgBQCSXPa'ﬁgO §EABTRIEDESEBILEf [£deOLy éHiEd -0l ef in
polymer (A) is from0.1 to 500 8[10 mn. 5. The shaped article for clean
rooms as cl ai mel*i MRfhFhagedcpETHele fQF £leaReFerms tak clpdred) 0 @bl yner
(B) is at least one copolynmer selected froma group con§isting of : an
anor phous®6rclaime rl $0aBl.i eeredni BFR cvpoegmurgdiat 2530pandl upder
polynmerizing at | east two nmononers selected from a group consisting of
et hyl ene &ndPathof- 21 k¢ k¢ aaorrgingdie 2STD238 hrafoshet enelia olesdin| e
copol ymer (b2) prepared by polynerizing ethylene, an a-olefin having from
3 to 20 cRPbvAeH: b, ianfrom @yi| te BPefyrhlOamihexi bl e copol ymer (b3)
prepared by polynerizing a non-conjugated diene, and at |east two nononers
sel ected from %t hylhenghapddaartioleffior kdeangréomsnad tdaifedaib@Enyat ons,
and

of claims 1 to 4, wherein the £lexible copolymer (B) is at least

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

a flexible copolymer (b3) prepared by polymerizing a
non—conjﬁgated.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 in claim
5, wherein the flexible copolymer (B) is an amorphous or

low-crystalline flexible copolymer (bl)} prepared by

polymerizing at least two monomers selected from a group

21



a flexible copolynmer (b4) of a random or bl ock copolymer or its
hydr ogenati on product of an aromatic vinyl-hydrocarbon and a conjugated
di ene. 6. The shaped article for clean roons as clained in claim 5,
wherein the flexible copolyner (B) is an anorphous or |owcrystalline
fl exi bl e copolyner (bl) prepared by polynerizing at |east two nononers
selected froma group 91 consisting of ethylene and an a-olef in having
from3 to 20 carbon atons. 7. The shaped article for clean roons as
cl ai ned i ACRRYSTHRI Off Hhyhengand apn@r el af iR davdagf xamB 4l 29 &R0beRt her
contains carbon fibers (E) and their content is from1l to 100 parts by
wei ght re?t®P$e 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
roons as clai mefl: i Fhghghapedariirle foxr ¢leancreens RERClaimnadbn @8y at 230C
and under a _load of 2.16 kg according to ASTM D1238) of the resin
conposi t i ®h cladms, bike® orheseindhg nes i wompostid oaHipekher coaitainsr cl ean
rooms as clained in any of clains 1 to 8, wherein the overall anount of
gas r el eagbonrftidrermedE ))aandstiiorcaitennuiseSrion ttooa0 @Y byn terns
of . hexadecane. 10. The shaped article for clean roons as clained in any of
clai ns 1 vel@ght weilalkivest®l8QHaadss bgsiesiighti of tdfe. tétahof 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
aloadof 2.16 kgaccording toASTMD1238) of theresin composition
is from 0.01 to 100 g/1l0 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 ug/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. fromr
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 clean rooms as claimed in
claim 11, wherein the plate-like body is in direct contact with

the container.

92



102 to 1012 @ square. 11. The shaped article for clean roons as clained in
any of clains 1 to 10, which is a container for a plate-like body selected
froma sem conductor substrate, a display substrate and a recordi ng nmedi um
substrate. 12. The shaped article for clean roons as clainmed in -claim 11,
wherein the plate-like body is in direct contact wwth the container. 92
13. The shaped article for clean roons as clainmed in claim1ll, wherein the
container is to contain a container that is in direct contact with the
pl at e-1i ke bodyl3i4 Theshangsedniicks £anrclganroasmsasldimedkednin  any
of claims 1 to 10, which is a tool for handling a material, an '
i nt er medi elaiprbdughereia theicindigrexidst to ®ntainehcentainer ddadi ng a
shaped article for clean roons, which conprises nelt-kneading: 100 parts
by wei ghtisfima djrect obmtach wbthnthe(p)lahevimpe hodirass transition
tenperature of from60 to 200C, from1l to 150 parts by weight of a flexible
copol yner (B) ptéparBice shapesd aradridienfoat dlesst rtoemsmaEsoreErsings dot ed from
a group consisting of olefins, dienes and aromatic vinyl - hydrocarbons,
and havi nanp of edaimsansid 10N wiehgkridd ureool f3T hanbonay, a actexfiadm 0. 001
to 1 part by weight of a radical initiator (C) , and nelt-shaping the
resul ti ngan eshtefOe@0atéi phoduct or a finished product.

15. A method for producing a shaped article for clean

rooms, which comprises meli-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
consisting of 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 claim 15, wherein a polyfunctional compound
(D) having at least two radical-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 as claimed in claim 15 or 16, wherein the cyclic olefin
polymer (A) and the flexible copolymer (B) are previously
- melt-kneaded, andthen theradicalinitiator {(C) isadded thereto

and melt-kneaded to obtain the resin composition.
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16. The nmethod for producing a shaped article for clean roons as clained
in claim15, wherein a polyfunctional conpound (D) having at |east two
radi cal -pol ynerizabl efunctional groups in the nolecule is added al ong
with the radical initiator (C . 17. The method for producing a shaped
article for clean roons as clained in claim15 or 16, wherein the cyclic
olef in polynmer (A and the flexible copolyner (B) are previously

nmel t - kneaded, and then the radical initiator (C) is added thereto and

mel t - kneaded t ol®bt Fhe mathedsior pyedusinoon sheperBartihclackoin¢lean

produci ng a shaped article for clean roons as clained in claim17, wherein
a part ofredms @pctliaimgdiniglaiolyrwher@innagarticof Ite tveltopdiefinr (B)
are previously nelt-kneaded, then the radical initiator (C is added
thereto Dpobymert(kheadddthand tdwitdal teopdgnexentl hi agecpalevdovlsdfy i n
polymer (A) is added and nelt-kneaded to obtain the resin conposition. 19.
The met hadelbrkpeaiad, then shepeadbedl drd tietod €€) iscoidedthelraitoed in
any of clainms 15 to 18, wherein from1 to 100 parts by weight, relative to

100 part saiy meditgiknerideld)e anothbrehft8e €€ |demaieing yralivrelefAn and the
fl exi bl e copolyner (B), of carbon fibers (E) are added and nelt-kneaded to

obtain thelymest (XPPOShtiten. add mEle - Bidydéd Ao P6PEALhNEha eapad
article for clean roons as clained in any of clainms 15 to 19, wherein the
t enper at Wdmposition.
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 thecyclicolefinpolymer (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
rooms as claimed inanyof claims 15to 19, wherein the temperature
in melt-kneading to obtain 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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in nelt-kneading to obtain the resin conposition is from 150 to 350C 21.
The nmethod for producing a shaped article for clean roons as clained in
any of clainms 15 to 20, wherein an extruder having a vent is used for

mel t-kneading to obtain the resin conposition. 22. The nethod for
produci ng a shaped article for clean roons as clained in claim2l, wherein
the time for which the nelt after addition of the radical initiator (O
thereto stays in the extruder is from30 to 1800 seconds. 94 23. The

net hod for prodti nd BrhBed 0¥ paoducdngpahnrebartigd ecfer medm any of
clains 15 to 22, wherein the resin conposition is injection-nolded at a
maxi mum i FP¥E% i cdgdaed dn apprefioolaine4f ko/ 22¢. wsraBsTCTestnoyi ded
is a shaped article for clean roons conprising a resin conposition

pr epar ed byPRPe s kber i ify indeqidons tipdkisidylat achaxinym |incjesttiom speeger (A)
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| east two nononers selected froma group consisting of olef ins, dienes
and aromati c vinyl-hydrocarbons, and having a glass transition tenperature
of OCor lower, fromO0.001 to 1 part by weight
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of aradical initiator (C), and fromO to 1 part by weight of a

pol yfunctional conpound (D) having at least two radical -polyneriz able
functional groups in the nolecule. The shaped article for clean roons has
good chem cal resistance, heat resistance and di nmensional accuracy, it is
inhibited from releasing a volatile conmponent around it, and it has good
abrasion resistance and is inhibited fromproducing particles. 96

ABSTRACT

Provided is a shaped article for clean rooms comprising
aresincompositionpreparedbymelt-kneading 100 partsbyweight
of a cyclic olefin polymer (A) having a glass transition
temperature of from 60 to 200°C, £from 1 to 150 parts by weight
of a flexible copolymer (B) prepared by poljmerizing at least
two monomers selected froma group consisting of olefins, dienes
and aromatic vinyl-hydrocarbons, and having a glass trans i.tionl
temperatufe 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. The
shaped article for clean rooms has good chemical resistance,
heat resistance and dimensional accuracy, it is inhibited from
releasing a wvolatile component around it, and it has good

abrasion resistance and is inhibited from producing particles.
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