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1 SPECI FI CATI ON RESI N COVPCSI TI ON AND MOLDED PRODUCT OBTAI NED FROM THE
COWOSI TION 5 TECHNI CAL FI ELD [0001] Thepresent invention relates to a
resin composition containing a predeterm ned antistatic agent and a nol ded
product obtained from the sanme. 10 BACKGROUND ART [0002] A silicon wafer
in a sem conductor production process, alglass substrate in a |iquid-crystal
panel production process, a netal 15 disc in a hard disc production
process, and the like are handled in a clean roomfor preventing themfrom
contam nation. In these producti oAPpFEEESBESEON| n order to efficiently
handl e such substrates, various resin nolded products such as a contai ner,
a tray, tweezers, and the |like have been used. For exanple, a container for
containing 20 plural nunbers of the substrates at the sane tinme therein and
for tranueIN AQMPOSI BLON thNat BeLDEDmMREPEL] PBEAPNBOESRON G HEN@OMRMSEYL@ht
process in the clean room a container for carrying out various treatnents
therein; and a tool such as tweezers for carrying a sheet wafer have been
used. 25 [0003] These resin nolded products used in the clean roomare

requi red qtredw@varhirglioont am nation resistance in order to prevent the

nol ded 2 products from being a contam nation source by thensel ves. For
exanple, it is ijgpertant that an anpunt of a conponent to be

Thepresent inventionrelatestoaresincompositioncontaining
a predetermined antistatic agent and a molded product obtained from
the same.
10
BACKGROUND ART
[0002]
Asiliconwafer in a semiconductor production process, a glass
substrate in a ligquid-crystal panel production process, a metal
15 disc in a hard disc production process, and the like are handled
in a clean room for preventing them from contamination. In these
productionprocesses, inorder toefficientlyhandle such substrates,
various resin molded products such as a container, a tray, tweezers,
and the like have been used. For example, a container for containing
20 plural numbers of the substrates at the same time therein and for
'transportingthesubstratesfromaspecificprocesstothesubsequent
process in the clean room; a container for carrying out various
treatments therein; and a tool such as tweezers for carrying a sheet
wafer have been used.
25 [0003]
These resinmolded products used in the clean roomare required

to have high contamination resistance in order to prevent the molded



volatilized into the air fromthe resin nolded products is small or an
anount of a conponent to be eluted in water or chemcals is 5 small. In
addition, it is also inportant that the nol ded products do not produce dust
when they are in contact with other nmenbers. [0004] To take a wafer carrier
for exanple, the wafer carrier can not ke avoided contact with a hard
menber, for exanple, when a silicon 10 wafer is put into or taken out of
the wafer carrier or when the carrier is transported by a robot. Therefore,
in order tprddihith tfram dgenerqatd oendhmpastiiohesocever by sbehsalwase, EBoresin
nol ded product is strongly required excellent abrasion resistance. In
addi ti on, exdmpls,ofitten & hatpcar aant itdbat aa pmopertt pfi 8 copaphedtt boabeesi n
nol ded 15 product for preventing electrical destruction of electronic

appar at usesoland IficfePpriementihegapar £ r 6h et ke hesd ion mdInide peplduyear $s sinAll
accordance wth a mniaturization of apparatuses, the size of the particles

to be contdoldredmbsingebti Adsimddait thheeetoneedt he waamard toerpaYent kng
the generation of the particles is getting 20 nuch severe. [0005] The

cyclicsol efin jpol xqegédb@y@n e&%ehlse@is&%@o%l %hﬁ%ameemoﬂa%%t pk8aLstance,

weat her resistance, and the |ike and thelr ed products have

sati sfact ofy dogrganr%d%%%' dRseuiAcy Andorigldid dcucrféa Therief oLey LheoLrelLe

ol efin polyners ave been use For Various applications.
For exanple, in P t Docunent 1 a resin conposition prepared by m Xing
specific carbon s 3 with a cycllc pol yolefin is described. Since the

resin conp05|t|on s the antistatic propert nd en elutes few
inpurities, it i$ & cfi Bé eésc?ﬁﬁieYhé f éiﬁn) q G StafiabE 16Led38s a

material not be avoided contact with a hard member, for example, whena silicon
10 wafer is put into or taken out of the wafer carrier or when the
carrier is transported by a robot. Therefore, in order to inhibit
a generation of particles even in such a case, a resin molded product
is strongly required excellent abrasion resistance. In addition,
it is often that an antistatic property is imparted to a resin molded
15 product for preventing electrical destruction of electronic
apparatuses and for preventing particle adhesion. In recent years,
in accordance with a miniaturization of apparatuses, the size of
the particles to be controlled is getting smaller. Therefore, the
demand for preventing the generation of the particles is getting
20 much severe.
[0005]
Thecyclicolefinpolymershaveexcellent chemical resistance,
heat resistance, weather resistance, and the like and their molded
products have satisfactory dimensional accuracy and rigidity.
25 Therefore, the cyclic olefin polymers have been used as molded
products for various applications. For example, in Patent Document

1, a resin composition prepared by mixing specific carbon fibers



for carriers for electronic conponents such as IC carriers, wafer 5
carriers. However, inpact resistance and abrasion resistance of the product
obtained fromthe resin conposition are insufficient. [0006] On the other
hand, in Patent Docunent 2, a resin conposition prepared by mxing rubber
and conductive carbon fibers with a cyclixx 10 olefin polyner is described.
It is described as that the resin conposition can be used as a transporting
tool or a wapping nmaterial for the electronic apparatuses, IC, and the

| i ke. The wdtKHedcps Ditegb]l yorpr hsed dekctrhibedesi i rcanpasi td O icdmpBBLOYEH ON
i npact resistance by mxing a rubber. However, the abrasion resistance

thereof ishadSisd idhnktiishaufiti ghepért | 0 JevehnePat ept r&pCUmM i Sies TR ded
product for a clean room which is conprised of a resin conposition

cont ai ni ngyCak PO d i PEES N nar deg; £ ¢-drgdice v ahhepafydesWd aCRaterial,
resistivity, is described. 20 However, when the carbon fibers are added into

the resin it n e | d r i ned t he
resin conp%gggggkgfﬁgégﬁgngggﬁﬁgéﬁ?gr%éH9§%%E§% %gggs?grgﬁf%g%gfgﬁht%é?%%lded
produc% into an% huﬁfm:for exanglg, red or blue. . ln additian, .the nnldgd
product contaf hF Ty t AWEXFEon T FPBEFsT fiasSs B> Ar g Hartess Ahd EXESAP& T O35
abrasi on resi stance. However, g silicon wafer and the like placed, in a

mol ded pr et tP VT taBPadeBent 5Yhe g8 I FoP ™ PF 5 + ¥asthf, 1 gartticiest -
derived frommaterials to be placed were sonetines 4 produced. [0008] In
Pat ent Docunment 4WOGflcross-linked cyclic olefin resin conposition having

i npact resistance, which is conprised of a product
On the other hand, in Patent Document 2, a resin composition

prepared by mixing rubber and conductive carbon fibers with a cyclic
10 olefin polymer is described. It is described as that the resin

composition can be used as a transporting tool or a wrappingmaterial

fortheelectronic apparatuses, IC, and the like. The moldedproduct

comprised of the resin composition is improved on impact resistance

by mixing a rubber. However, the abrasion resistance thereof is
15 still insufficient.

[0007]

In Patent Document 3, a molded product for a clean room, which
is comprised of a resin composition containing carbon fibers in
order to reduce a value of a surface resistivity, 1s described.

20 However, when the carbon fibers are added into the resin composition,
an appearance of amolded product obtained fromthe resin composition
blackens. Therefore, it is impossible to color the molded product
into any hues, for example, red or blue. In addition, the molded
product containing thecarbon fibershasahighhardness andexcellent

25 abrasion resistance. However, a silicon wafer and the like placed
in a molded product were abraded in some cases. For this reason,

particles derived from materials to be placed were sometimes



B ——

5 obtained by reacting a cyclic olefin random copol yner containing an

et hyl ene conponent and a cyclic olefin conponent and having a softening
tenperature of 70C or higher, a soft copolyner having a glass transition
tenperature of 0 C or |ower and an organic peroxide, is described. In

Pat ent Docunent 4, it is described that 4he resin 10 conposition has
excel l ent inpact strength, and especially excellent |owtenperature inpact
property. However, there is no description related to the abrasion

resi stanceraddctlHe contami nation resistance. [Patent Docunent 1] Japanese
Unexam ned Patent Application Publication No. H7-126434 (d ains, paragraph
[0016]) 15 [Pat ¢no0®bcunent 2] Japanese Unexam ned Patent Application
Publ i cati on No. H7-109396 (d ai ns, paragraphs [0001] to [0003]) [Patent

Docunment 3] | ntennaitenal DEubhégat 4 oM Noxos 200641025 294 IRaphleati ff Ratsamt
Docunent 4] Japanese Unexam ned Patent Application 20 Publication No.

H2- 167318c()9b%'s%106‘q1\é%rltr%gﬁn}%cﬂ hesi ovents onh i chQQ09 AN abj set fodilie

present invention is to provide a resin conposition, fromwhich there can

be pfogucsgta hdsgmn@'ggﬁ?gg talc%&@'f ant.a Bhs@%éfmﬁ gg@ﬁtyalal ct

resi stance, abr nce; furt ere ¢ be

produced a nnbg g groducéngx e%é | n Qala c% .bet ween_ aby asi q}re5|stance
of a nol déf Spf'édul PARcer 1 e ShicbPtrhd "abPEEPBR" bf 2T CEHI i het

ol ded ’ pPEGGEL a8t SPRBRRFOHF 176 & fé%dr[ BOTRF T Spesr T oyl e T e
invention is provided with the belom/ S 1] to [17].
aglasstransitiontemperatureof 0 Cor lower andanorganicperoxide,
is described. 1In Patent Document 4, it is described that the resin
10 composition has excellent impact strength, and especially excellent
low-temperature impact property. However, there is no description
related to the abrasionresistance and the contamination resistance.

[Patent Document 1} Japanese Unexamined Patent Application
Publication No. H7-126434 (Claims, paragraph [0016])

15 [Patent Document 2] Japanese Unexamined Patent Application
Publication No. H7-109396 (Claims, paragraphs [0001] to [0003])

[Patent Document 3] International Publication No.
2006/025294 Pamphlet

[Patent Document 4] Japanese Unexamined Patent Application

20 Publication No. H2-167318 (Claims, Advantage of the invention)

[0009]

An object of the present invention is to provide a resin
composition, from which there can be produced a molded product having
excellent antistatic property, impact resistance, and abrasion

25 resistance; and further from which there can be produced a molded

product excellent in balance between abrasion resistance of amolded

product and an effect of inhibiting abrasion of a contained product,



[0011] [1] A resin conposition, which conprises 99 to 30 parts by wei ght of
a cyclic olefin polyner (A); 1 to 70 parts by weight of a soft copol yner
(B) obtained by polynerizing 10 at |east two kinds of nonomers sel ected
fromthe group consisting of olefins, dienes, and aromatic vinyl

hydr ocar bons, and having a glass transition tenperature of 0C or |ower; and
relative to 100 parts by weight of the total anount of the <cyclic olefin
polymer (A) and the soft copolyner (B), 15 0.001 to 1 part by weight of a
radi cal inéndat opldeyd product gediorelsy 1ned gty bilea, porgftonprpvade «owgdend
(D) having two or nore radically polynerizable functional groups in a

nol ecul e, panduQt 5obboai@egparten byhevesagie. of a nonionic or anionic antistatic
20 agent (E). [0012] [2] The resin conposition according to [1], in which
the cyclic olefimopml ymer (A) is a cyclic olefin copolynmer having one or
two or nore kinds of structure represented by the follow ng general 25

fornula (1): [00ddcHridd11GH the B2esBntlinverdtilon { @14l ivhereith tKedd oW
represent a copolynerization ratio and are a real nunber satisfying 0/100
<- yIx & 9%?,“3( @pgi]y are on a nol ar

[0011]

[1] A resin composition, which comprises

99 to 30 parts by weight of a cyclic olefin polymer (A);
lto70partsbyweight of asoft copolymer (B) obtainedbypolymerizing

10 at least two kinds of monomers selected from the group consisting
of olefins, dienes, and aromatic vinyl hydrocarbons, and having
a glass transition temperature of 0°C or lower; and

relative to 100 parts by weight of the total amount of the
cyclic olefin polymer (A) and the soft copolymer (B),

15 0.001 to 1 part by weight of a radical initiator (C),

0 to 1 part by weight of a polyfunctional compound (D) having
two or more radically polymerizable functional groups in amolecule,
and

0.5 to 10 parts by weight of a nonionic or anionic antistatic

20 agent (E).

[0012]

[2] Theresincompositionaccordingto[1], inwhichthecyclic
olefin polymer (A) is a cyclic olefin copolymer having one or two
or more kinds of structure represented by the following general

25 formula (1):

[0013]



5 basis; n represents a substitutional nunber of a substituent group Q and
an integer satisfying 0O < n <- 2; RLis a group having a valency of 2 + n,

which is selected fromthe group consisting of hydrocarbon groups having 2
to 20 carbon 10 atons, where R existing in plural nunbers may be the sane
with or different fromeach other; R2 ig a hydrogen atom or a nonoval ent

group selected fromthe group consisting of hydrocarbon groups having 1 to
10 carbon atons which are conposed of carbon atom and hydrogen atom where

R2 existing 15 in, plural Qunb rs e the sane with or different from each
other; R3 is a¥efRayalre e ted fromthe group consisting of
hydrocarbon grou s(h:XEng b n atoms, where R3 existing in plura
nunbers may be t|he r dlfferent from each other; Qis represented

by - COCR4, where QeX{ |n plural nunbers 20 may be the same with or
different from eqch Lﬁ, R4 is a hydrogen atom or a nonoval ent group

sel ected fromthe\ group €ofisisting of hydrocé&hbon groups having 1 to 10
carbon atons mhich are conposed of carbon atom and hydrogen atom and a
circular arc mhw ihnks R3 with RL represents a bond between 7 R3 and R-.
[0015] [3] The FESIA conp05|t|on according to [1] or [2], in mhlch the

gogklc ol efin p %f n(A;{ @ Iass tranS|t|o gééaéjea g L
[ 0016] ﬁé resi ?’tl Rtadcsy hﬁn?o any oh t?ITff 9 fS]
In which tahel*e@icrllll.llgbgi*esfa{tnl 1ng O/(IA% y/ax <y8£/g o efl rl n npeanrlng?ar
5 basis;

n represents a substitutional number of a substituent group
Q and an integer satisfying 0 £ n < 2;

R' is a group having a valency of 2 + n, which is selected
from the group consisting of hydrocarbon groups having 2 to 20 carbon

10 atoms, where R* existing in plural numbers may be the same with or
different from each other;

R’ is a hydrogen atom or a monovalent group selected from the
group consisting of hydrocarbon groups having 1 to 10 carbon atoms
which are composed of carbon atom and hydrogen atom, where R? existing

15 in plural numbers may be the same with or different from each other;

R’ is a tetravalent group selected from the group consisting
of hydrocarbon groups having 2 to 10 carbon atoms, where R? existing
in plural numbers may be the same with or different from each other;

Q is represented by -COOR*, where Q existing in plural numbers

20 may be the same with or different from each other;

R' is a hydrogen atom or a monovalent group selected from the
group consisting of hydrocarbon groups having 1 to 10 carbon atoms
which are composed of carbon atom and hydrogen atom; and

a circular arc which links R’ with R! represents a bond between



pol ymer or a hydrogenati on product thereof. 10 [0017] [5] The resin
conposition according to any one of [1] to [3] , in which the cyclic olefin
polymer (A) is a cyclic olefin copolynmer having one or two or nore kinds of
structure represented by the follow ng general formula (2): 15 [0018] H CH
1C112-CH~ HOH-CH Kz R s (2) [0019] wherein, Rl is a divalent group

sel ected fromthe group consisting of hydrocarbon groups having 2 to 20
carbon atons, where 20 Rl existing in plural nunbers nay be the sane with
or differeit afigort. each other; R2 is a hydrogen atom or a nonoval ent group
selected fromthe group consisting of hydrocarbon groups having 1 to 5
carbon atons, wheng]R2 existing in plural nunbers may be the same with or
different 25 fromeach other; 8 x and y represent a copolynerization ratio

and are a real gg”befh§%te|s§fn)/b89péé9_§lon ¥ o i riph 8 [Wp%e an@nyw&r&q on a
nol ar basis. [0020] [6] The resin conposition according to whi ch

th | fi

Lot avyel oFE ST6 et ”O“fﬁ?%yﬁi%ﬁy R T %%E%i%%a‘iﬁemﬁawee
resin n Qrd ng to any one of [1] to [6 in which the soft
cozglyﬁenp%s6%l% %§§ Logolyneryobtalned[b£ [ . | >

[0016]

[4] The resin composition according to any one of [1] to [3],
inwhich thecyclicolefinpolymer (A) isacyclicolefinring-opening
polymer or a hydrogenation product thereof.

10 [0017]

[5] The resin composition according to any one of [1] to [3],
in which the cyclic olefin polymer (A) is a cyclic olefin copolymer
having one or two or more kinds of structure represented by the
following general formula (2):

15 (0018]

HC

?::SH

[0019]

(2

wherein, R' is a divalent group selected from the group

consisting of hydrocarbon groups having 2 to 20 carbon atoms, where

20 R!existing in plural numbers may be the same with or different from
each other;

R? is a hydrogen atom or a monovalent group selected from the

group consisting of hydrocarbon groups having 1 to 5 carbon atoms,

where R® existing in plural numbers may be the same with or different

25 from each other;



10 polynerizing at |east two kinds of nononers selected fromthe group
consisting of ethylene and a-olefins having 3 to 20 carbon atons. [0022]
[8] The resin conposition according to any one of [1] to [71, in which the
nonionic antistatic agent (E) is at |east one or nore 15 kinds sel ected
fromthe group consisting of pol yoxyethykgene al kyl ethers, polyoxyethylene
al kyl phenyl ethers, polyoxyethylene al kyl am nes, polyoxyethyl ene al kyl

am des, pol yoxyethylene sorbitan alkyl esters, glycerin fatty acid ester,
and sorbitan fattan@girdpresieert. a 20pp002311 8t i dheartesiandcanpasidd Ohumber
according to [8], in which the nonionic antistatic agent (E) is

pol yoxyet hyd teiner ailiky 15 /ami Heg/x € 0024], WhRlreTheah@sy na €OMPOSI hboAracsei di ng
to [8], in which the 25 nonionic antistatic agent (E) is glycerin fatty

acid ester. [0Q2%bo[j11] The resin conposition according to [9], in which
the 9 nonionic antistatic agent (E) isN, N-bis(2-hydroxy ethylene) stearyl

am ne. [0026] - [43] Fhe Lesin spmmasiithon aceand ng b9, anvuang dle L3litg. S

[7], in which the anionic antistatic agent Is a ast one or

Sl Tonat e, o kI CRaphiRer ane aut Fangr e SepRlt sRaayce st ms B £

nggpggtgﬁfiigqﬁd_Ikgdéggﬁgﬂyg%ﬁbt%&ﬁékghosphon|c acid, and al kyl phosphoni c

[0021]
[7] The resin composition according to any one of [1] to [6],
in which the soft copolymer (B) is a soft copolymer obtained by
10 polymerizing at least two kinds of monomers selected from the group
consisting of ethylene and a-olefins having 3 to 20 carbon atoms.
[0022]
[8] The resin composition according to any one of [1] to [7],
in which the nonionic antistatic agent (E) is at least one or more
15 kinds selected from the group consisting of polyoxyethylene alkyl
ethers, polyoxyethylene alkylphenyl ethers, polyoxyethylene alkyl
amines, polyoxyethylene alkyl amides, polyoxyethylene sorbitan
alkyl esters, glycerin fatty acid ester, and sorbitan fatty acid
ester.
20 (0023]
[9] The resin composition according to [8], in which the
nonionic antistatic agent (E) is polyoxyethylene alkyl amines.
[0024]
[10] The resin composition according to [8], in which the
25 nonionic antistatic agent (E) is glycerin fatty acid ester.
[0025]

[11] The resin composition according to [9], in which the



[13] The resin conposition according to any one of [1] to [12], which is
prepared by nelting and kneading the cyclic olefin polynmer (A), the soft
copolymer (B), the radical initiator (C, the polyfunctional conmpound (D)
and the nonionic or anionic 15 antistatic agent (E). [0028] [14] A nvol ded
product, which is obtained fromthe resing conposition according to any one
of [1] to [13]. [0029] 20 [15] The nol ded product according to [ 14 ] ,

whi ch has a surface resistivity of 108 to 1011 Q cnR2. [0030] [16] A nol ded
product f afora caliesant bota t Whaghnt S Eb hies Kol deds ( priogiicixaechytleng) soehid] or
[15] for use in the clean room 25 [0031] [ 17 ] A container for a clean
room in wWiigle t he nol ded product for the clean roomaccording to [16] is
the container for storing 10 a plate-like product selected froma

sem conduct or sybgbrsate, a display substrate, and a recordi ng medi um
substrate. [0032] [18] The container for the clean roomaccording to [17],

0 5 i oh sal ¢ 1phal gt kee Dk il LN AF ARG Yot Lhe 6OnLa e

for the clean room [0033 cont al ner the ¢l ean room

cccor 0500, 48 L by ey P E LA L ArES oab BOTER e d 9 Lle ey,
more kinds selected from the group consisting of alkyl sulfonate,
alkyl benzenesulfonate, alkyl naphthalene sulfonate, alkyl diphenyl
sulfonate, alkyl phosphate ester, alkyl phosphite, alkylphosphonic
acid, and alkylphosphonic acid ester.
10 [0027])
[13] The resin composition according to any one of [1] to
[12], which is prepared by melting and kneading the cyclic olefin
polymer (A), the soft copolymer (B), the radical initiator (C),
the polyfunctional compound (D), and the nonionic or anionic
15 antistatic agent (E).
[0028]
[14] A molded product, which is obtained from the resin
composition according to any one of [1] to [13].
[0029]
20 [15] Themoldedproduct according to [14], which has a surface
resistivity of 10% to 10' Q/cm?.
[0030]
[16] A molded product for a clean room, which is the molded
product according to [14] or [15] for use in the clean room.
25 [(0031]
[17] Acontainer for aclean room, inwhich the molded product

for the clean room according to [16] is the container for storing



for the clean roomaccording to [16] is the tool for handling raw
materials, internediate products or end products, which are used in the

cl ean room 15 [0035] According to the present invention, it is possible to
obtain a resin conposition, fromwhich there can be produced a nol ded
product having excellent antistatic property, inpact resistance, and
abrasi on resistance; and further fromwhich there can be produced 20 a

nol ded product excellent in bal ance between abrasion resistance of a nol ded
product ard @retef-flddte @frodulitbiskilegtabr #sponaotemicontiached spbsduete, amd a
nol ded product colored into any hues, and to obtain a nolded product
obt ai ned fdiypltdie ssrr.radz, BehE MORECEORI GARRYENGMOSlib s HEa t AVENTI ON [ 0036]
The present invention will be described belowin detail. 11 [0037] <(A
Cyclic Aefin Pqlppnen> As for a cyclic olefin polyner (A), it is not

particularly limted as long as it has the glass transition tenperature
described 5 belqw) Spreiddfidliter 306YLhd & I1UH] FBROLYEBEGIAYING (97§ Of,t WO
or nore Kkinds o# ?@ructuf% reﬁ?ggén?ed by ghéﬁiolPom%%gggggﬁyéﬁg#orﬁﬂlgp (D)

ry be used:, L003R) . R O o OB, 00, (e H0:LORE, U4 RS QG oo o

y reprgsen a copol ymerizdation'ra

for the clean room.

[0033]

[19] Thecontainer for theclean roomaccordingto [17], which
further stores said container for the clean room.

10 [0034]

[20] A tool for a clean room, in which the molded product
for the clean room according to [16] is the tool for handling raw
materials, intermediate products or end products, which are used
in the clean room.

15 [0035]

According to the present invention, it is possible to obtain
aresincomposition, fromwhich there can be produced a molded product
having excellent antistatic property, impact resistance, and
abrasion resistance; and further from which there can be produced

20 a molded product excellent in balance between abrasion resistance
of amoldedproduct andaneffect of inhibitingabrasionof acontained
product, and a molded product colored into any hues, and to obtain

a molded product obtained from the same.

25 BEST MODE FOR CARRYING OUT THE INVENTION
[0036]

The present invention will be described below in detail.



and are a real nunber satisfying 0/100 <- y/x <- 95/5, X and y are on a

nol ar basis; n represents a substitutional nunber of a substituent group 15
Q and an integer satisfying 0 < n <_ 2; RLis a group having a valency of 2
+ n, which is selected fromthe group consisting of hydrocarbon groups
having 2 to 20 carbon atons, where Rl existing in plural nunbers may be the
sane with or different fromeach other; 20 R2 is a hydrogen atomor a
nonoval ent group selected fromthe group consisting of hydrocarbon groups
having 1 to 10 cd@Ux0on atonms which are conposed of carbon and hydrogen

where R2 existing in plural nunbers nay be the sanme with or different from
each other; R3 i<s(rg t®Widladvaleertigr eopysekected fromthe group consisting 12
of hydrocarbon groups having 2 to 10 carbon atons, where R3 existing in

plural nunbers nmy e theysame ¥ &hierpdifhéer ent) frlqml%aelbtog)e@hcuaa@llg? is
represented by -COORS (R4 is a hydrogen atom or a nonoval ent 5 group

sel ected fyomtde.group, gensi ghl &%eoafj1@%rt%@lrstmoarwﬁﬁemdf@de%&%ée

carbon atons which are conposed of carbon and hydrogen) where Q existing
in pIuraI rs t f fir o Q0401
10 In regé? ng eg h%§3§€%H§Vn thé”%é%é?%?g?grﬁéfiﬁ?r rid gaSHe 5Pq%K) 2

Conbi nat | O HCEOPAP R €5 RESHRe r?%?e%‘%%@sgingt%ﬁ?@ﬁ%&%%@% TP,

in at |east_one te |n the structure. 15 [2] R3 is selected from
exerrplifieb”stf?%t ., (b) and
[0038]
R CH,-CH
(o) ke
Rl Y
To). /.
‘ (1)
10 [0039]

In the formula, x and y represent a copolymerization ratio
and are a real number satisfying 0/100 £ y/x £ 95/5, X and y are
on a molar basis;

n represents a substitutional number of a substituent group

15 @ and an integer satisfying 0 < n £ 2;

R! is a group having a valency of 2 + n, which is selected
from the group consisting of hydrocarbon groups having 2 to 20 carbon
atoms, where Rlexisting in plural numbers may be the same with or
different from each other;

20 R? is a hydrogen atom or a monovalent group selected from the
group consisting of hydrocarbon groups having 1 to 10 carbon atoms
whicharecomposedofcarbonandhydrogen,whereRZexistinginplural
numbers may be the same with or different from each other;

R® is a tetravalent group selected from the group consisting



(c) as an exanmple (when n = 0) of a structural unit containing the RI.
[0041] j".HC-I\ G~CZ-1 ( a) (?) (c) 1 20 [0042] Inthe fornmula, Rl is a
group having a valency of 2 + n, which 1is selected fromthe group

consi sting of hydrocarbon groups having 2 to 20 carbon atonms. [3] n is O.
13 [4] y/x is a real nunber satisfyingi% 95 - y/x < 95/5, and nore
preferably 20/80:- y/x < 65/35, respectively on a nolar basis. [5] R2is a
hydrogen atom or -CH3, where R2 existing in plural nunbers may be the sane
with or didff eyenbchrioon eactupst hering 4 6p 1Q tsrhonQ0Ghgr @uprerk aex COOGHS
group. [0043] As for a cyclic olefin polymer (A , it is preferably
conposed iQf p0Aea DMumMie & mADPNE: khadsantf wsthust di € feephesense@daby dhiger;
following general forrmula (2) and the desirable conditions as nentioned
above 10 Jyry be enployed in conbination depending on the needs. [0044]
crr-cx C112"' HC~-H~CH R (2) [0045] In regard to each synbol in the general

;O”T“' a (2), therg rl;gr@?&m@@d By 4t§£9r!'uséﬁ'1 dR3e rdeshh 8kl LnsadiiLeps as
ol lows and such conditions may be enpl oyed in corbinati on dependi ng on the
5 groupselectedfromthe groupconsistingof hydrocarbongroups having
1 to 10 carbon atoms which are composed of carbon and hydrogen),
where Q existing in plural numbers may be the same with or different
from each other.
[0040]
10 In regard to each symbol in the general formula (1), there
may be desirable conditions as follows and such conditions may be
employed in combination according to needs.
[1] R'is a group having a cyclic structure in at least one
site in the structure.

15 [2] R® is selected from exemplified structures (a), (b) and

(c) as an example (when n = 0) of a structural unit containing the

R.
[0041]
CH—CH . . / CH \
/ N (’HZ Hz(, ‘I
> CH / N\ CH
HLIQTHZ7 (a) HC ~— CHZ/CH () HZC/ \ )
: AN ) L CH,
R R! HC/
Rl
20 [0042]

In the formula, R' is a group having a valency of 2 + n, which
is selected from the group consisting of hydrocarbon groups having
2 to 20 carbon atoms.

[3] n is O.



needs. [0046) [1] R group is a divalent group represented by the general
20 formula (3) CINCH CCH2NCH 1 i CH2 CH2 (3) 14 In the formula, p is an
integer of 0 to 2. In addition, in regard to the general fornmula (3), it is
preferably a divalent group in which pis 1. [2] R2is a hydrogen atom 5
[0047] Among these, as for an enbodi nent 18n which these are conbined, it is
preferable that a cyclic olefin polynmer (A) is a polyner obtained by random
additionally polynerizing ethylene and tetracyclo[4.4.0.12'1""' 10] - 3-dodecene
(hereinafter, abbtkvivateds a0r¢adl TOmbd0G48]Ls \Wiew bHE5cycyic ol /in poldyner
(A) is acyclic olefin ring-opening polyner, in regard to each synbol in

t he gener ahoterpmd fer{dl)y 20VRO<fpl* cwWohg3dest« e @ toridt binoasnateyb®asets .and
such conditions 15 may be enpl oyed in conbi nati on thereof depending on the
needs. [1] Rl ip5Rp ®*OuUpalamdNghen aYehi &r STHUCtWNG d R? @k ikeasly DN 1usiatie of
the structure. [2] R3 contains at |east the exenplified structure (b)
mentioned A3s5mB8r&XAFP! Be (MRENsdh&E P r10fod St tctdials WA te LINAIHINY

5 [6] O is a -COOH group or a -COOCH; group.
[0043]
As for a cyclic olefin polymer (A), it is preferably composed
of one or two or more kinds of structure represented by the following
general formula (2) and the desirable conditions as mentioned above

10 may be employed in combination depending on the needs.

[0044]
CH—CH CH,—CH
T/\7 BN
\\\\Rl X @
{0045]
In regard to each symbol in the general formula (2), there

15 may be, in addition, the most desirable conditions as follows and
such conditions may be employed in combination depending on the

needs.
[0046]

[1] R! group is a divalent group represented by the general

20 formula (3):

CH—CH

AN

CH—CH, P 3)




20 the R1. [3] nis 0. [4] y/x is a real nunber satisfying 0/100 - y/x <

80/ 20, and nore preferably 0/100 < y/x < 50/50, respectively on a nol ar
basis. [5] R2 is a hydrogen atomor -CH3, where R2 existing in plural 25
nunbers may be the sane with or different fromeach other. [6] Qis
represented by -COORS (R4 is a hydrogeniatom or a nonoval ent group sel ected
fromthe group consisting of hydrocarbon 15 groups having ] to 10 carbon
atons which are conposed of carbon and hydrogen) , where Q existing in

pl ural nunbers mmythee fidrendare p wist Anornttkddrerentd ftoofh. eatin addugriorf,0049] 5
The cyclic olefin ring-opening polynmer, which is the cyclic olefin polyner
(A), is preferablythenpownd havirnglef (Dneiorid ppeforabbdye Kindsent gougct ure
represented by the follow ng general formula (4) and the desirable

condi ti ongsnaghent hbonedi above nmay be enpl oyed in conbination thereof
depending on the needs. 10 [0050] C-3Z CH, CHZ dIl [/ CHC2 LZ R-x (4)

[0051] In additLpp pAhen gnhygrgﬁéhvggoﬁfonlnnnoners repeated x tines are
bonded with each other, such unifs are bonded with each other 15 by a

doubl e bond. [09@@47 In regard to each synbol in the general fornula (4) ,
t he nost

Among these, as for an embodiment in which these are combined,
it ispreferablethatacyclicolefinpolymer (A) isapolymer obtained
by random additionally polymerizing ethylene and
tetracyclo[4.4.0.12’ >.17 %1-3-dodecene (hereinafter, abbreviated

10 to TD).

[0048]

When the cyclic olefin polymer (A) is a cyclic olefin
ring-opening polymer, in regard to each symbol in the general formula
(1), thefollowingdesirableconditionsmaybe set and such conditions

15 may be employed in combination thereof depending on the needs.

[1] R'is a group having a cyclic structure in at least one
site of the structure.

[2] R® contains at least the exemplified structure (b)
mentioned as an example (whenn = 0) of a structural unit containing

20 the R'.

{3] n is O.

(4] y/x is a real number satisfying 0/100 £ y/x < 80/20, and
more preferably 0/100 £ y/x £ 50/50, respectively on a molar basis.

{5] R?is a hydrogen atom or -CHj3, where R? existing in plural

25 numbers may be the same with or different from each other.
[6] Q is represented by -COOR?! (R! is a hydrogen atom or a

monovalent group selected from the group consisting of hydrocarbon



preferable conditions as bel ow nmay be additionally cited and such

condi tions may be enpl oyed in conbination thereof according to needs. 20 [1]
R1 group is one of the follow ng exanples given. [2] R2 group is a hydrogen
atom [0053] 16 211j 21~ 2 (DU3 11 2 2 [0054] In addition, in the
above exanples, the carbon atomwi th a nuinber | or 2 represents a carbon

at om whi ch bonds to a carbon atom 5 inthe general forrmula (4). In addition,
suchexenplifiedstructures may have an al kylidene group in apart thereof. The
al kyl i deneymgrupmp hdwigenerta |y ax rdloky leitdese wiriobp almevicngr2sed 20 carbon
atons. Specific exanples of the al kylidene group include an ethylidene
group, a propyvidderergr,ouperand e s tSiopy dpy bildené guobiprs Itk 0@55heArang
these, as for an enbodinent in which they are used in conbination, it is

pr ef er abl evidratos hei Cieddra: drefd Radhngtepeni ng pol yner is a pol yner
obt ai ned by a ring-opening pol ynerization of

tricycle[4.3.0. 120|oeca- 3, 7-di ene (dicycl opentadi ene: DCPD). 15 [0056]
When the cyclic olefin polymer (A) is a hydrogenation product of a cyclic

ol ef i nsring- openig ce/ellmeaslefm IHY-GRIAHLPBoRLALUCyn PBY € @R i ped by

saturating a part of "or the whole of" a doubl'e” bond in the ring-opening

pol yner. %QULPQ§%L31ymer (A), 1s preferably compound having of one or two
or more kinds of structure represented by the following general
formula (4) and the desirable conditions as mentioned above may
be employed in combination thereof depending on the needs.
10 [0050]

4)

[0051]

In addition, whenunits derived frommonomers repeated x times
are bonded with each other, such units are bonded with each other

15 by a double bond.

[0052]

In regard to each symbol in the general formula (4), the most
preferable conditions as below may be additionally cited and such
conditionsmaybe employedincombinationthereof according toneeds.

20 [1] R' group is one of the following examples given.

[2] R? group 1s a hydrogen atom.

[0053]



(Type of Polymerization) In the present invention, there is conpletely no
limtation on types of the polynerization of the cyclic olefin polyner, and
17 the known various polynerization types such as random copol yneri zation,
bl ock copol ynmerization, alternating copolynerization, ring-opening

pol ynmeri zation, and the like may be appléed. 5 [0058] (OQther Structures
Enpl oyabl e as Part of Main Chain) In addition, if necessary, the cyclic

ol efin polymer used in the present invention may have a repeating
structural unit derived fromthe other copo yreri zabl e ngpGer within the

range of not 10 ifrpairing[good phyfsi cal] b obt ai ned
froma resin co 03|t|on of t Presen
on the copol yner?

[imtation
. and nore
preferably 10 nol % or Iomer V%en the ratlo is | ower than t he
above- nenti oned nuneri c_xa i : 5 substrate which
has excel | ent he~‘ ance. In
vation, but a
-f Polyner) 20

addition, there i
randontcopolyner- ‘ :

There is no limtation on a nDIecuIar MEIght of the cyclic olefin polyner.
Wien a nelt flowg 18 (hereinafter, referred to as MR ) is enployed as
an alternative indicator for the nolecular weight and is neasured at the

f d rd M D1238, i
D5 1o 100 g/0 N it0s. wBr 5er Ererarry i e 60l 10 e < oAl hdet

preferablyhghberqpog gfrepresents a carbon atom which bonds to a carbon atom

5 inthegeneral formula (4). Inaddition, suchexemplifiedstructures
may have an alkylidene group in a part thereof. The alkylidene group
is generally an alkylidene group having 2 to 20 carbon atoms.
Specific examples of the alkylidene group include an ethylidene
group, a propylidene group, and an isopropylidene group.

10 [0055]

Among these, as for an embodiment in which they are used in
combination, it is preferable that the cyclic olefin ring-opening
polymer is a polymer obtained by a ring-opening polymerization of
tricycle[4.3.0.1% °]deca-3,7-diene (dicyclopentadiene: DCPD) .

15 [0056]

When the cyclic olefin polymer (A) is a hydrogenation product
of a cyclic olefin ring-opening polymer, the hydrogenation product
may be obtained by saturating a part of or the whole of a double
bond in the ring-opening polymer.

20 [0057]
(Type of Polymerization)
In the present invention, there is completely no limitation

on types of the polymerization of the cyclic olefin polymer, and



mn. [0060] 18 When the MFR is |lower than the range, noldability
deteriorates. In addition, when the MFR is hi gher than the range, a nvol ded
product becones brittle. That is, when the MFR is in the above-nentioned
range, a bal ance of noldability and hardness is excellent. 5 [0061] (d ass
Transition Tenperature) The cyclicol efin7pol ynmer having a glass transition
tenperature in the range of 60C to 200C is used. Anobng these, the cyclic
olefin polyner having a glass transition tenperature in the range of 100C
10 t o 180€Chks kpreherabliens\Whehynhel ghhsent t apss t $ovh teanpaaraiame is equal to
or higher than the lower |imt, it is possible to provide a nolded product
havi ng execebbéghereékralbhi tplevkncobehyhdei zenvon pnanerdrdaoringi ng t he nol ded
product is under the high tenperature condition. Wen the glass transition
t enper at ucepbs ye@uakatoof; tSnhoweenih@npdhemeppest1omi tandretie noi iabidy ty
is excellent. That 1is, when the cyclic olefin polyner having the gl ass
transitiope hLeppeeature in the above-nmentioned range is used, a bal ance of
properties of heat resistance and noldability is excellent. [0062] 20

(Met hogl for Progggggg Cyclic Aefin Polynmer (A)) A nethod for producing the
cyclic olefin polymer (A) is described by a nethod for producing a random

I , f ' [ [ . - t hod f
oroduting a hydPoashat BRC bl batci ol Y ReLs IR Bhehi 1 ol e M5 [ 0063

(Process for Pr?%%&hygtﬁgﬂggglggggé%ﬁ@@? the cyclic olefin polymer used in

the present invention may have a repeating structural unit derived
from the other copolymerizable monomer within the range of not

10 impairing good physical property of a substrate obtained from a
resin composition of the present invention. There isno limitation
on the copolymerization ratio. It is preferably 20 mol% or lower
and more preferably 10 mol% or lower. When the ratio is lower than
the above-mentioned numeric Value,'it is possible to obtain a

15 substrate which has excellent heat resistance without impairing
heat resistance. In addition, there is no limitation on the type
of copolymerization, but a random copolymer is preferable.

[0059]
(Molecular Weight of Polymer)

20 There is no limitation on a molecular weight of the cyclic
olefin polymer. When a melt flow rate (hereinafter, referred to
as ‘MFR’) is employed as an alternative indicator for the molecular
weight and is measured at the temperature of 260°C and under a load
of 2.16 kg according to ASTM D1238, it is 0.5 to 100 g/10 min.,

25 more preferably 1 to 60 g/10 min., and most preferably 5 to 40 g/10
min.

[0060]



|

When the cyclic olef in polyner is a random copol yner of ethylene 19 and
cyclic olefin, the copolyner can be produced by using ethylene and the
cyclic olefin represented by the following forrmula [I] or [I1I] according to
t he production nethods disclosed in Japanese Unexam ned Patent Application
Publ i cati on No. H7-145213. Anong 5 thosesgit is preferable to produce the
random copol yner of ethylene and the cyclic olefin by carrying out the
copolynmerization in a hydrocarbon solvent and using a catal yst, which is
formed froma Vaead mEdrpdundg: ranitk mhhe rgageal o dshinh idonpeuadi andt ¢ s.
soluble in the hydrocarbon solvent, as a catalyst. 10 [0064] In addition,
in the copol yaedkzahj ovhareahtiMAR ia Isiojliel phasechdGrauge4 arefodldedceneduct
catal yst may be used. Herein, the solid-phase Goup 4 netall ocene catal yst

i s a catalpsdonepriisedeof Bhdt ansi When tREtEER CPeURHeWAD6He CREH 8l Hise @
cycl opent adi enyl skel eton-having 15 |igand, an organoal um ni unoxy conpound,

and an organppal und Haumnceorpowad i ¢htSar@MRhPeAckE NecegsalYent 0065] The
Goup 4 transitionnetal iszirconiumtitaniumor hafnium and such

transi i on netaHO@%§]at | east one cycl opent adi enyl 20 skel et on-cont ai ni ng

| i gand. Exanpl es of the cycl opentadi enyl skeleton-containing |igand include

a cycl opent adi enyl, _gr.o r.an_ i r whi ch may be substituted with
an al kyl group,qﬁlaggtgg ga%ggﬁaeﬁgﬁgé%%g%?ggnd a fluorenyl group. These

groups may bond, to each her via any, ot her _gr.oups_such. as an al kyl ene
or o 3E 1 n A ST Her b OLHaSY BRLARY e Syt Gbaht s Rgpe2e Eife
skel eton-containing |i %nq are_an,al kyl group, a cycloalkxl group, .an aryl
gr oup, anjd}gpﬁ¢p_ Fﬁﬁ%,oaﬁd11%§0|?gé{used. Among these, the cyclicolefin

polymer having a glass transition temperature in the range of 100°C
10 to 180°C is preferable. When the glass transition temperature is
equal to or higher than the lower limit, it is possible to provide
a molded product having excellent reliability even when the
environment for using themoldedproduct isunder the high temperature
condition. When the glass transition temperature is equal to or
15 lower than the upper limit, melt moldability is excellent. That
is, when the cyclic olefin polymer having the glass transition
temperature in the above-mentioned range is used, a balance of
properties of heat resistance and moldability is excellent.
[0062]
20 (Method for Producing Cyclic Olefin Polymer (A))

A method for producing the cyclic olefin polymer (A) is
described by a method for prbducing a random copolymer, a method
for producing a ring-opening polymer, and a method for producing
a hydrogenation product of the ring-opening polymer.

25 [0063]
(Process for Producing Random Copolymer)

Whenthecyclicolefinpolymer is a randomcopolymer of ethylene



20 [0066] Moreover, as for the organoal um ni unoxy conpound and the

or ganoal um ni um conpound, the conpounds generally used in producing olefin
resins may be enployed. In regard to the solid-phase Goup 5 4 netal |l ocene
catalyst, it is described, for exanple, in Japanese Unexan ned Patent
Application Publication No. S61-221206, 1dapanese Unexam ned Pat ent
Application Publication No. S64-106, Japanese Unexam ned Patent Application
Publication No. H2-173112, and the 1like. 10 [0067] Exanples of other
mononer s empl oyabie aig¢thira thel ¢epol wid¢n camheneroducddity @sbugerig)ylene

1- pentene, 1-hexene, 1-octene, 1-butene, 2-pentene, 1, 4-hexadi ene,

cycl opent anel, taadcydikei ¢ ikef \Wherpsaehntetihey tonddrlowdme éophayed{I]tor s
possible to regul ate the nol ecular 15 weight or physical property of the
cyclic ol gffiin pekymenngl 8868he phedaycion wéehods n@NOOBSsd@pieseapackdy the
following formula [I] or [Il] will be described below. [0069] Rl Ra Rb RY

[R(l)(lng]ﬁ B cttalRInRYS PREENRAABE01 Bdt ROn[ Phb]l i c&i oGS IR6- Res RIZ. N afond0

5 those, it is preferable to produce the random copolymer of ethylene
and the cyclic olefin by carrying out the copolymerization in a
hydrocarbon solvent and using a catalyst, which is formed from a
vanadium compound and an organoaluminium compound and is socluble
in the hydrocarbon solvent, as a catalyst.

10 [0064]

In addition, in the copolymerization reaction, a solid-phase
Group 4 metallocene catalyst may be used. Herein, the solid-phase
Group 4 metallocene catalyst is a catalyst comprised of a transition
metal compound which contains a cyclopentadienyl skeleton-having

15 1ligand, an organcaluminiumoxy compound, and an organocaluminium
compound which is combined if necessary.

[0065]
The Group 4 transitionmetal iszirconium, titanium, or hafnium,
and such transition metal has at least one cyclopentadienyl
20 skeleton-containing ligand. Examples of the cyclopentadienyl
skeleton-containing ligand include a cyclopentadienyl group or an
indenyl group which may be substituted with an alkyl group, a
tetrahydroindenyl group, and a fluorenyl group. These groups may
bond to each other via any other groups such as an alkylene group.
25 In addition, other ligands except the cyclopentadienyl
skeleton-containing ligand are an alkyl group, a cycloalkyl group,

an aryl group, an aralkyl group, and the like.



21 RIBR A RIGR n fR (Oq .~ RI5[ Il ] Rro Rs RI3 ( - ~Rl4 R* Ra
-.. m PRn R) [0071] In the formula [I], nis O or 1; mis O or a positive
integer; and qis O or 1. In addition, when q is 1, Ra and Rb each

i ndependently 5 are the followi ng atomor a hydrocarbon group. Wen q is 0,
a b5-nmenbered ring is fornmed. [0072] RRZGo R18, Ra and R each independently
are a hydrogen atom a hal ogen atom or a hydrocarbon group. The hal ogen
atomis a fluorine 10 atom a chlorine atom a brom ne atom or an iodine
atom [0073] 110&&&Ition, the hydrocarbon group is independently an alkyl
group having 1 to 20 carbon atonms, a cycl oal kyl group having 3 to 15 carbon
atons, or an ardowetbrehydrocaprbohhgroupanSpeaninoahdyy dénexanplasd afhd he

al kyl group include a nmethyl group, an ethyl group, a propyl group, an

i sopropyl de@umalamiaipyh grmgupind, hexydongoouwpls gare ot W ugedup, peodeciihg

group, a dodecyl group, and an octadecyl group; an exanple of the
cycl oal kylolgrfaupreBehydesy deCyabobexyl T @epardnto examebes dephtBe @remmt i C
hydr ocarbon group include a 20 phenyl group and a naphthyl group. The
hydrocgr banngr@upobBYebfatalyst, it is described, for example, in Japanese
Unexamined Patent Application Publication No. S61-221206, Japanese
Unexamined Patent Application Publication No. S64-106, Japanese
Unexamined Patent Application Publication No. H2-173112, and the
like.
10 [0067]

Examples of other monomers employable with a cyclic olefin
monomer include 1-butene, l-pentene, 1-hexene, 1-octene, l-butene,
2-pentene, 1,4-hexadiene, cyclopentene, and the like. When such
other monomers are employed, it ispossible to regulate themolecular

15 weight or physical property of the cyclic olefin polymer.

[0068]

The cyclicolefinmonomer represented by the following formula

[I] or [II] will be described below.

[0069]
7 e
R R2 R® R? R
R15
RS9 R13[NR16
R10 R4 R [
R18
R2 R> RS R8 R12
N Zn N S om

20

[0070]



substituted with a halogen atom [0074] 22 |In addition, in the fornula [1],
R15 to R18 may bond to each other (or together) to forma nonocyclic ring or
polycyclic ring, and the nmonocyclic ring or polycyclic ring thus formed may
have adoubl ebond. Specific exanpl es oft henonocyclicringorpolycyclic 5 ring
to be fornmed herein are represented bel ow. [0075] 2' O22201U3 [0076] In
addition, in the above exanples, the carbon atomwith a 10 nunber 1 or 2
represents the carbon atomin the fornmula [I] to which R15 (R16) or R17
(R18) bonds respectively. R15 and R16, r 17 and R18 may form an

al kyl i dene group. The al kyli dene gr ally an alkylidene group
having 2 to 20 carbon @atons. SpeCIfh@{é a of the al kylidene group

i nclude an ethylid a propylidg 15 group, and an isopropylidene
group. [0077] In | a [II] p nd"q are™0 or a positive integer; m
and n are 0, 1, @ ndef epdently[mﬂ a hydrogen atom a
hal ogen atom alh droc n group 6r ¥vaykoxy group. 20 [0078] The

hal ogen at om has|rthe s L Ng, as—%ﬁézﬁakeg&n atomin the formula [ | ]
As for the hydr 6r>each&Kndegep@@ntly, an al kyl group having 1

to 20 carbon atons, ,a halo enaﬁed akaL::gKQup/haV|ng 1 to 20 carbon atons,

a cycl oal kyl group'%aV|ng tig. 23 15 dé?ﬁon at8ns, or an aronmatic

hydr ocar bon group nmay be exengﬁlfled R™

[0071]

In the formula [I], nis 0 or 1; mis 0 or a positive integer;
andgisOor1l. Inaddition, whengis 1, R* and R” each independently
5 are the following atom or a hydrocarbon group. When g is 0, a
5-membered ring is formed.
[0072]
R' to R*®, R® and R® each independently are a hydrogen atom,
ahalogenatom, orahydrocarbongroup. Thehalogenatomisafluorine
10 atom, a chlorine atom, a bromine atom, or an iodine atom.
[0073]
In addition, the hydrocarbon group is independently an alkyl
group having 1 to 20 carbon atoms, a cycloalkyl group having 3 to
15 carbon atoms, or an aromatic hydrocarbon group. Specifically,
15 examples of the alkyl group include 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; an example of the cycloalkyl group includes a cyclohexyl
group; and examples of the aromatic hydrocarbon group include a
20 phenyl group and a naphthyl group. The hydrocarbon group may be
substituted with a halogen atom.

[(0074]



More specifically, exanples of the alkyl group include a nethyl group, an
et hyl group, a propyl group, an isopropyl group, an anyl group, a hexyl
group, an octyl group, a decyl group, a dodecyl group, 5 and an oct adecyl
group; an exanple of the cycloal kyl group includes a cyclohexyl group; and
exanpl es of the aromati c hydrocarbon gratd include an aryl group and an
aral kyl group, specifically a phenyl group, a tolyl group, a naphthyl

group, a benzyl group, a phenyl et hyl group, and the like. As for the al koxy
group, a met hoxyrgeddptian, 100 etwxEo group, [ TdndRa’ ropoxynagr dopdmay dech
exenplified. Such hydrocarbon group and the al koxy group nay be substituted
with a fladréme cat brgedheh) ot Meorat enmonobyohiaer mi@mr o lyayicddicneiagpm
[0079] Herein, the carbon atomto which R9 and R10 bond, and the carbon 15
atomto wirch RS ryoras/adri d he ngaohompodtyanctlacwhaial Rhtuisbéndsenaypaybbadet o
each other directly or via an al kyl ene group having 1 to 3 carbon atons.
Speci fi cald youmhebBohbie alipus e catiPDss af eie roord yd1d ceaaty 6t Bel y¥ial as

al kyl ene group, then the groups represented by R9 and R13, or the groups
represent ed by R1Gand Rl Hegetihern for@p2@stheeal kyhene group, which is one
of a nmethylene group (-CH2-), an ethylene group (-CH2CH2-), or a propyl ene
group (-CH2CH2CHZyph 57 In addition, when n = m= 0, RS and R12, or R15 and
R19 nmay bond to each” other to forma nonocycllc or polycyclic aromatic

ring. Exanples of the nonocyclic or po ring in such case

include 25 the f Ilomnng gro pg In i g her form an
aromatic ring wien n ,[L008

[0076]

In addition, in the above examples, the carbon atom with a
10 number 1 or 2 represents the carbon atom in the formula [I] to which
R® (RM) or RY (R'®) bonds respectively. R'® and R*®, or R' and R*'®
may form an alkylidene group. The alkylidene group is generally
an alkylidene group having 2 to 20 carbon atoms. Specific examples
of the alkylidene group include an ethylidene group, a propylidene
15 group, and an isopropylidene group.

[0077]

In the formula [II], p and g are 0 or a positive integer; m
and n are 0, 1, or 2. R' to R' each independently is a hydrogen
atom, a halogen atom, a hydrocarbon group, or an alkoxy group.

20 [0078]

The halogen atom has the same meaning as the halogen atom in
the formula [I]. As for the hydrocarbon group, each independently,
an alkyl group having 1 to 20 carbon atoms, a halogenated alkyl

group having 1 to 20 carbon atoms, a cycloalkyl group having 3 to
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(CHp ¢ OO O [0081] Wherein, g has the sanme neaning as q in the formula

[I1]. [0082] 5 More specific exanples of thecyclicol efinnononerrepresented

by the formula [I] or [Il] are shown bel ow. [0083] For exanple,

bi cycl o[ 2. 2.1]-2-heptene (al so known as norbornene, and in the forml a,
nunbers of 1 to 7 each indicate 10 the <& bon position nunber therein)

t he

represented as below, and [0084] 1 2 6 7 3 5 4 +the derivatives thereof
substituted with a hydrocarbon group nay be exenplified. 15 [0085] As for

t he hydr oddr borbejt stipnst oir aixamphetis neparbon Greipaelyle edempt hijjed.
5-ethyl, 5-n-butyl, 5-isobutyl, 7-nethyl, 5-phenyl, 5-nethyl-5-phenyl,
5- benzyl , MerteolspeciS-iCetlAyl, pheayb)les of the alkyl group include a methyl

5- (i sopropyl phenyl ), 5- (bi phenyl ), 5- ([ 3- napht hyl ), 5- (a- napht hyl ),

5- (ant hr aegrydp),, ab, 6tldy phanyly, andrépwel lgdoapraynbes exeopy 1 fgrecp, €B086)1

20

Moreover, as for the other derivatives, 25 cycl opentadi ene-acenapht hyl ene

adduct ; a@@oup,eahexylgroup,enloctylgroup,eadecylgroup,eadodecylgroup,
S and an octadecyl group; an example of the cycloalkyl group includes

a cyclohexyl group; and examples of the aromatic hydrocarbon group

include an aryl group and an aralkyl group, specifically a phenyl

group, a tolyl group, a naphthyl group, a benzyl group, a phenylethyl

group, and the like. As for the alkoxy group, a methoxy group, an

10 ethoxy group, and a propoxy group may be exemplified.

hydrocarbon group and the alkoxy group may be substituted with a

fluorine atom, a chlorine atom, a bromine atom, or an iodine atom.

[0079]

Herein, the carbon.aton1tc>which_R9anc1R“)bond, and the carbon

15 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 1 to

3 carbon atoms. Specifically, when the above two carbon atoms bond

to each other via an alkylene group, then the groups represented

by R® and R'?, or the groups represented by R and R!' together form

20 the alkylene group, which is one of a methylene group (~CH,-), an
ethylene group (-CH;CH,-), or a propylene group {(-CH,CH,CH,-).

addition, when n = m = 0, R and R, or R!® and R* may bond to each

other to form a monocyclic or polycyclic aromatic ring.

of the monocyclic or polycyclic aromatic ring in such case include

25 the following groups in which R and R*? further form an aromatic

ring when n = m = 0.

[0080]

Such

Examples



bi cycl o[ 2. 2. 1] - 2- hept ene derivatives such as

1, 4- net hano- 1, 4, 4a, 9a-t et rahydr of | uorenone, 1, 4-net hano-1, 4, 4a, 5, 10,

10a- hexahydr oant hracene, and the 5 like may be exenplified. [0087] In
addition, also exenplified are tricyclo[4.3.0.12, 5]-3-decene derivatives
such as tricyclo[4.3.0.12 ']-3-decene, 24
2-methyltricyclo[4.3.0.12' 5] -3-decene, 5-nethyltricyclo[4.3.0.12" 10

5] -3-decene, and the |ike—tricycle[4.3.0.12 deca- 3, 7- di ene;
tricyclo[4.4.0.12 3]y 3- @--- der Lvatdpy a9
tricyclo[4.4.0.12'5]-3-u u-o@ 10- net hyl'tri
and the |ike; 15 tetracyclo[¥-4/0.12" 5.17" '0]- ocu‘\ene (simply referred
to tetracycl ododecene, and in the formula, the nunperg of 1 to 12 each

i ndi cate the carbon positAag oek therein) represented as below, [0088] 2
10 39 4 8 (3G &M% oﬂuv ‘ d the derivatives thereof substituted
with a hydrocarbon group: (djaz As for the hydrocarbon group, for

exanpl e, 8-methyl, 8-ethyl, 8-propyl, 8-butyl, 8-isobutyl, 8-hexyl,
8-cycl ohexyl, 8-sfoganyl. 26

Wherein, g has the same meaning as q in the formula [II].
[0082]
5 More specificexamplesofthecyclicolefinmonomer represented
by the formula [I] or [II] are shown below.
[0083]
For example, bicyclo[2.2.1]-2-heptene (also known as
norbornene, and in the formula, the numbers of 1 to 7 each indicate

10  the carbon position number therein) represented as below; and

[0084]
1
2 6
3 S
4

the derivatives thereof substituted with a hydrocarbon group
may be exemplified.
15 [0085]
As for the hydrocarbon group, for example, 5-methyl,
5, 6-dimethyl, l1-methyl, 5-ethyl, 5-n-butyl, 5-isobutyl, 7-methyl,
5-phenyl, 5-methyl-5-phenyl, 5-benzyl, 5-tolyl, 5-(ethylphenyl),
5-(isopropylphenyl), 5~ (biphenyl), 5- (B~naphthyl), 5= (a-naphthyl),
20 5-(anthracenyl), 5,6-diphenyl, and the like may be exemplified.
[0086]

Moreover, as for the other derivatives,
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5, 10-di et hyl, 2, 10-di methyl, 8, 9-dimethyl, 8-ethyl-9-nmethyl,

11, 12-dinethyl, 2,7,9-trinmethyl, 2,7-dinethyl-9-ethyl,
9-isobutyl-2,7-dinmethyl, 9,11,12-trinmethyl, 9-ethyl-11,]2-dinethyl,
9-isobutyl-11,12-dinethyl, 5 5,8,9,10-tetranethyl, 8-ethylidene,
8-ethylidene-9-nethyl, 8-ethylidene-9-ebhyl, 8-ethylidene-9-isopropyl,

8-et hyl i dene-9-butyl, 8-n-propylidene, 8-n-propylidene-9-nethyl,

8- n-propylidene-9-ethyl, 8-n-propylidene-9-isopropyl,

8- n- propy! i denecgchap§ntagierem opyrritenel e Bldwdpr oA | dene- 9- et hyl
8-isopropylidene-9-ethyl, 8-isopropylidene-9-isopropyl,

8-i sopropyl i deneigyple ¥ ; 2 8l thi therters: teomipratgvduarush &9- di chl or o,

8- phenyl, 8-nethyl-8-phenyl, 8-benzyl, 8-tolyl, 8-(ethyl phenyl),

8- (1 sopr opyKUphenybhp-18494di phehyt raBydbd phemydnond, ( Q napht hyl ),

8- (a-naphthyl), 15 8-(anthracenyl), 5, 6-diphenyl, and the |ike may be
exemplified. [009ihedbacovers, &s, 3,010t -aiderh werdatati neessnagdduet tofe
acenapht hyl ene and cycl opent adi ene, and the like nmay be exenplified. [0092]
20 In additikenmapeptaeyehpl §£bed. 13' 6. 02" 7. 09' 13] - 4- pent adecene and the
derivatives thereof; pentacyclo [ 7.4.0.12, s 19, 1208, 13] - 3-pentadecene
and the derivaxbg§$ t hereof; pentacycl opent adecadi ene conpounds such as 25
pentacyclo[6.5.1.13,6 02,7 0 9, 13 ] -4, 10-pentadecadi ene and the |ike;
pentacyclo [ 8 In4?c_id9tior]r,zl a s&gexéréal@ifié@]afe’g'{ﬁ‘%ﬂ@ﬁ?qﬁ 32%?1 1t2he

derivatives thereo pentacyclo [6. 13" 6. 02"7.09" 14 exadecene 27
and the deflygéég§§et£§¥f¥gﬁives such as tricyclo[4.3.0.12'5]—3~decene,

2—methyltricyclo[4.3.0.IL5]—3—decene,5—methyltricyclo[4.3.0.1L

10 °]-3-decene, and the like;
tricycle[4.3.0.12'5]deca—3,7—diene;
tricyclo[4.4.0.12’5]—3—undecene derivatives such as
tricyclo[4.4.0.1% °]-3-undecene, 10-methyltricyclo[4.4.0.1%
°]1-3-undecene, and the like;
15 tetracyclo[4.4.0.12’5.1% 10]—B—dodecene (simply referred to
tetracyclododecene, and in the formula, the numbers of 1 to 12 each

indicate the carbon position number therein) represented as below;

[0088]
2 10
3 9
4 A 8
5 7
20 [0089]

and the derivatives thereof substituted with a hydrocarbon
group.

[0090]

As for the hydrocarbon group, for example, 8-methyl, 8-ethyl,

25 8-propyl, 8-butyl, 8-isobutyl, 8-hexyl, 8-cyclohexyl, 8-stearyl,
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hexacycl o[ 6. 6.1.13,6 110' 13 02' 7. 09' 14] - 4- hept adecene and the derivatives

t hereof; heptacyclo[8.7.0.12"9.19"'.111'17 03,8 012, 16]-5-ei cosene and 5

t he derivatives thereof; heptacyclo[8.8.0.12,9.14,7.111,18 03'8

012' 17] - 5- henei coseneand the derivatives thereof;
octacyclo0[8.8.0.12'9.14'7.111' 10 113' 16 DB, 8 012' 17] - 5-docosene and the
derivatives thereof; 10 nonacycl o[ 10.9.1.14,7.113,20 115,183 02,10 03,6
012,21 014, 19]-5-pen tacosene and the derivatives thereof; nonacycl o[ 10.

10. 1. i 5, ¥-dimerhvilye 219 folirethyle §13-22metby20] 86chbyXalosenbyand t he
derivatives thereof; and the |ike maybe exenplified. [0093] 15 The specific
exanpl es ofl the-diyedtiiy lol &f,i’n Imbomert hydpr @séntiedetbyltReegbréral fornul a
[1] or [II] are represented above. As for nore specific structure exanples
of these conmpmndsyl-the -stimecthiyrle Sexdnplesrafnethgleyclic ol efin nononer
represented in paragraphs [0032] to [0054] in the specification of Japanese
Unexam ned-Ratreft- 120 1Applimeatiyan Bulsiopatiyor 1Mo 1b7d1452031may be
exenplified. A cyclic olefin resin used in the present invention my

contai B twp, ®ro nMy-& etkiands hefl , Uni-ettheniivedef,r et hg1abewe-oentiaged cyclic
ol efin monomer. [0094] The cyclic olefin nonomer represeneted by the

general f oy, 1 2Rdddo-QtHyhl ] 8&%&qua%@n_%89a@e»s§;%¥we produced by the
Di el s-Alder reaction of cyclopentadiene with olefin having a correspondi ng

N R R X T
of purity éEhfg¥5%yffaéﬁéJ§J¥%ﬁylah%qng%%%pylidene—9—isopropyl,
8-n-propylidene-9-butyl, 8-isopropylidene,

10 8-isopropylidene-9-methyl, 8-isopropylidene-9-ethyl,
8—isopropylidene—9—isobropyl,8—isopr0pylidene—9—butyl,8—chloro,
8-bromo, 8-fluoro, 8,9-dichloro, 8-phenyl, 8-methyl-8-phenyl,
8-benzyl, 8-tolyl, 8-(ethylphenyl), 8-(isopropylphenyl),

8, 9-diphenyl, 8- (biphenyl), 8- (B-naphthyl), 8- (a-naphthyl),
15 8-(anthracenyl), 5,6-diphenyl, and the like may be exemplified.
[0091]
Moreover, as for the other derivatives, adduct of
acenaphthylene and cyclopentadiene, and the likemay be exemplified.
[0092]
20 In addition, pentacyclo[6.5.1.1%°.0%7.0% 3] ~4-pentadecene
and the derivatives thereof;
pentacyclo[7.4.0.1L5.1%12Jf'n]—3—pentadecene and the
derivatives thereof;
pentacyclopentadecadiene compounds such as

25 pentacyclo[6.5.1.1°%,0%7.0%1-4,10-pentadecadiene and the like;

pentacyclo[8.4.0.12’5.1% 12 0% B¥1-3-hexadecene and the

derivatives thereof; pentacyclo[6.6.1.1°°.0%7.0° '] ~4-hexadecene
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preferably equal to or higher than 99. 6% and nore preferably equal to or
hi gher than 99.9% 5 [0095] (Method for Producing R ng-Opening Polyner) Wen
the cyclic olefin polynmer is a ring-opening polyner, for exanple, it can be
produced by pol ynerizing or copolynerizing the cyclic olefin nononer
represented by the above nentioned fornyha 10 [I] in the presence of a

ri ng-openi ng pol ynerization catalyst. [0096] As for the cyclic olefin
nononer represented by the formula [1], it is preferable to enpl oy

tricycl o[ 4nd. Ohd24&) tegtai Geg-theneof; [ 0097] 15 Exanpl es of the other nononer
enpl oyable wwth the cyclic olefin nononer include 1-butene, 1-pentene,

1- hexene, 1-octiefieacyicbutene, 1. 2 peanfenep? 1, @ Hgxadinepe adeyehepantenees and
the |like. When such other nononers are enployed, it is possible to regul ate

the nmol ecylalvatei8htt&rOPysi cal property of the cyclic olefin polynmer. 20
[0098] As for the ring-opening polynerization catalyst, a catal yst

conprised of a l{l%ﬂéj@y@]fo fs el @l 28€lect gd Hfrogerupem;um_ hadium ang

pal | adi um osm indiumor platinum a nitrate or an acetyl acetone

conpoqyd,tggg%g¥{ggyf%€g agent;,gor a catalyst conprised of a halide 25 of a

met al sel ec rom anium pal | adi um zirconiumand nol ybdenum or an
[0098] The 11 ng SReHT g BT vt “hecorditig To- Lhe br eabnt T RVRREPSRTC RIS be
pr oduced gﬁéhgggiygéggeg Egéggg%; but in general, it is
octacyclo[8.8.0.1%°% 1%7 11118 113.16 3.8 12171 _5_docosene
and the derivatives thereof;

10 nonacyclo[10.9.1.1%7,113:20 115/18 2,10 3,8 l2.21 (14,19

-5-pen
tacosene and the derivatives thereof;
nonacyclo{10.10.1.1°8 121 11619 @211 49 13.22 1520y _g_he
xacosene and thederivatives thereof; andthelikemaybeexemplified.
[0093]

15 The specific examples of thecyclicolefinmonomer represented
by the general formula [I] or [II] are represented above. As for
more specific structure examples of these compounds, the structure
examples of the cyclic olefin monomer represented in paragraphs
[0032] to [0054] in the specification of Japanese Unexamined Patent

20 Application Publication No.H7-145213 may be exemplified. A cyclic
olefin resin used in the present invention may contain two or more
kinds of unit derived fromthe above-mentionedcyclicolefinmonomer.

[0094]
The cyclic olefin monomer represeneted by the general formula

25 [I] or [II] mentioned as above may be produced by the Diels-Alder

reaction of cyclopentadiene with olefin having a corresponding

structure. In addition, it is preferable to have a high degree of



preferable to produce the polyner in an inactive organic solvent. 5

Speci fic exanples of the organic solvent include aromatic hydrocarbons such
as benzene, toluene, xylene; aliphatic hydrocarbons such as n-pentane,
hexane, heptane; alicyclic hydrocarbons such as cycl ohexane; hal ogenat ed
hydr ocar bons such as nethyl ene dichl oricde, dichl oroet hane,

di chl oroet hyl ene, 10 tetrachrol oet hane, chl orobenzene, dichl orobenzene,
trichl orobenzene. [0100] (Hydrogenation Product of Ri ng-Opening Polymner)
Product i opuofita hydibgeaution ptetiuctneforndie udary-ioparmIngnelsi 30i yarer iIs
carried out by hydrogenating at |east a part of the carbon-carbon double
bonds of theerkihg- bpendagreel yirepuaccyrds neggudlo tdhe genertadr netdrod9%The

nmet hod for subjecting the ring-opening polyner to a hydrogenation treatnent
i's not papte¢ulrablly ¢qudl ed,or andheant hen ©3r. vk davdindly pubfeebbng ddigl

ri ng-openi ng polymer to 20 the hydrogenation treatnent in an organi c sol vent
in the presepgeenighed byEroOgenation catalyst. [0101] The hydrogenation
reaction can be carried out according to a conmon nethod by contacting a
resin gonpositieppogontai ning the 25 ring-opening polyner in a solution state
wi th hydrogen in the presence of a hydrogenation catalyst. As for the

hydr ogenat i on C§M$E%§%,fog.Q9§§g§ﬂ§£§?gﬁ$gﬁi équﬁk)ﬁmgkgrogeneous cat al yst

can be used. 30 et er ogeneous s ‘excel'l ent’ production
efficiency in %E h aEtivit ined under high.te ature and

hi gh pressure, |$£itg%%¥%| Jb?éﬂt%f‘ln;@(rg%t@%ﬁtles TTRSIE §H51rg[nBei D ttaori S
easy to rgggxglg?eig%&gl%%tprgggcéQ%Qﬂgg%ymerizing(n:copolymerizing the
cyclic olefin monomer represented by the above mentioned formula

10 [I] in the presence of a ring-opening polymerization catalyst.

[0096]

As for the cyclic olefin monomer represented by the formula
[I],ji:ispreferable11)employtricyclo[4.3.0.1a5]deca—3,7—diene.

[0097]

15 Examples of the other mocnomer employablewith thecyclicolefin
monomer include 1-butene, 1-pentene, l1-hexene, l-octene, l-butene,
2-pentene, 1,4-hexadiene, cyclopentene, and the like. When such
other monomers are employed, it is possible to regqulate themolecular
weight or physical property of the cyclic oclefin polymer.

20 [0098]

As for the ring-opening polymerization catalyst, a catalyst
comprised of a halide of a metal selected from ruthenium, rhodium,
palladium, osmium, indiumor platinum, anitrate or an acetylacetone
compound, and a reducing agent; or a catalyst comprised of a halide

25 of a metal selected from titanium, palladium, zirconium and

molybdenum or an acetylacetone compound, and an organoaluminium

compound may be employed.



5 [0102] An exanple of the heterogeneous catal yst includes a catal yst
prepared by supporting a netal selected fromthe group consisting of

ni ckel, ruthenium rhenium platinum palladium and rhodium on a support.
There is no particular limtation on the support. 10 An adsorption agent
such as alum na, diatomaceous earth, whpoh has been so far enployed in
supporting hydrogenation catalyst netals, nay be enployed. [0103] The
anount of nickel to be supported is 20 to 80% by weight 15 and preferably
30 to 60% by wei@gh®2] The anmount of palladiumor platinumto be supported is
0.1 to 10% by wei ght and preferably 2 to 7% by weight. The formis not
particul arly |imh&ed,ngparaiyhg belpovdesccsodiny tor thbeptékent linvention
desirable to use any formin accordance with the apparutus to be used. 20

[0104] Thpabygeogepatiben weasbionuaLEdr4i s@ldént heowr eserderddnant iian i can be
carried out using any reaction containers. Fromthe viewoint of continuous

operabi | i byefblab$ePf&frahl & tt@leu§8l?méi”xﬁd ableqnb}é@@vergﬁgémc s&ent .
fi xed-bed type reactor nay be exenplitfied by (a) a 25 packed tower or a

shel f -l aEEeE?W?E éngnpis@%@rthébar@aﬁiéegop%t Cﬁ’i@ilcﬁé 531 r; (c) a

nmet al ayer catal yst reactor or the | 0105] In the

packed touer oL thenshellpplatehouer typR.Leactor () A rgain composition

conta|n|ng ring- openlng pol'y |h a so E%yd?ogen gas
are subjegtgd to cross fl gm1contact cohnter cqgrent conyect Jpr
co- currentYEOREAEPCI'R 2T Owar Ba@%%ﬁane exane, heptane; alicyclic

hydrocarbons such as cyclohexane; halogenated hydrocarbons such
as methylene dichloride, dichlorcethane, dichloroethylene,
10 tetrachroloethane, chlorobenzene, dichlorobenzene,
trichlorobenzene.
[0100]
(Hydrogenation Product of Ring-Opening Polymer)
Production of a hydrogenation product of the ring-opening
15 polymer is carried out by hydrogenating at least a part of the
carbon-carbon double bonds of the ring-opening polymer according
to the general method. The method for subjecting the ring-opening
polymer to a hydrogenation treatment is not particularly limited,
and can be carried out by subjecting the ring-opening polymer to
20 the hydrogenation treatment in an organic solvent in the presence
of a hydrogenation catalyst.
[0101]
The hydrogenation reaction can be carried out according to
a common method by contacting a resin composition containing the
25 ring-openingpolymer inasolutionstatewithhydrogeninthepresence
of a hydrogenation catalyst. As for the hydrogenation catalyst,

a homogeneous catalyst or a heterogeneous catalyst can be used.
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with catal yst particles. [0106] The fixed-bed catal yst reactor (b) can be
classified to isothernmal bed type, adiabatic bed type, nultistage adi abatic
bed 10 type, self-heat exchanging type, external heat exchanging type, and
the Iike. Any type may be used for the hydrogenation reaction of the
present invention. A representative exadple of the fixed-bed catalyst
reactor (b) is a reactor of the type such as that described in p. 74 in

Pet r ol eum Refi ni ng Technol ogy and Economics by J. H 15 Gary and G E
Handwer k Th97B)tendugndadls gateadrsorighicsivald gpdcRedduat i din cf faid erbel 1ig on
the bottomand is packed with catalyst particles in the central part of the
react or abbye hhghceranvtt pald sstammlined wuolest itighed egpedr atthate and xtighe of a
resin conmposition containing a ring-opening polyner in a solution state and
a gas is pedsfuom 20t the pops i lat e ofhtde geratteon i tanch teheshrogacttiare, priaduct
is discharged fromthe bottomplate of the reactor. [0107] The netal nesh
or the thig tayertcatahysd teactaralwdt, sarad dreadtidde.i n whi ch several sheets
to several tens of sheets of thin 25 |layers of the nmetal mesh or a
particul ate catpdyst) are nounted as a catalyst. The reactor is classified
into a radial flowtype and a parallel flow type according to the nethod of

running a resi oSkt W) | - o y i
ol Ut on st ate, " U Ny Cyne s beedand f STua Ty Saard ts e Hethod

sol ut i o _ typ 010] _ Th F _
S G SR A e RS T e R A

through tQ? éigfgip%gnhenium, rhenium, platinum, palladium, and rhodium,

on a support. There is no particular limitation on the support.

10 An adsorption agent such as alumina, diatomaceous earth, which has
been so far employed in supporting hydrogenation catalyst metals,
may be employed.

[(0103]

The amount of nickel to be supported is 20 to 80% by weight

15 and preferably 30 to 60% by weight. The amount of palladium or
platinum to be supported is 0.1 to 10% by weight and preferably
2 to 7% by weight. The form is not particularly limited, and may
be powder, solid, or the like. It is desirable to use any form in
accordance with the apparutus to be used.

20 [0104]

The hydrogenation reaction according to the present invention
can be carried out using any reaction containers. From the viewpoint
of continuous operability, it is preferable to use a fixed-bed type
reactor. The fixed-bed type reactor may be exemplified by (a) a

25 packed tower or a shelf-plate tower type reactor; (b) a fixed-bed
catalyst reactor; (c) a metal mesh or a thin layer catalyst reactor;

or the like.
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it is preferable to allow the resin conposition to flow over the surface of
the catal yst particles in the formof film The flow direction of the resin
conposition containing a ring-opening polymer 10 in a solution state and the
hydrogen gas nmay be co-current or counter-current, but fromthe viewpoint
of easy nodification of operating conditions, the co-current node is
preferred. [0109] The reactor used for the nethod for hydrogenation
according 15 to the present invention is a reactor nounted with a fixed- bed
packed with a hi@kdgyknati on catalyst. This reactor is constituted such that
a resin conposition containing a ring-opening polyner in a solution state
is filled in thentdacrarkedndwairtdr the detldl-ysta tpatkedr thipeedebetobelang
imrersed with the resin conposition, hydrogen is 20 bl own thereinto. The
reacti on asegeéneratdqsidaran ednoatinimg ahbatich-opAnt egreslemicat i ve sexaiplos of
the reactor includes a reactor such as that described in p. 310 in Journal
of Chenmi cataEpgineenyagogén Japanre olbj@hedNto F(ck394)1,04 haintast ,a react or
in which a cylindrical mesh basket nmade of stainless steel packed with

catal yst panhtekesuzbeht GohfadE, MRled @Reatl 0bathRY aXis iswvar tached as a
fi xed-bed, and which is further equipped with a stirrer. This reactor is

filled wthha LesiPscoppesiLion. containing a ring-opening polynmer in a 33
solution state, and the catal yst packed basket is allowed to rotate around
the rotating axL§16@]a state of the catal yst packed basket being i mersed
with the resin conposition. Wiile stirring the resin conposition, hydrogen

gas i s pressurized Lo e, | over, part ol 8.t hereact or, As Lot an anot her
exanple, it is also used a'reactor' " in Whi ch a 8ager#orne&aby packKi 8 a

catal yst Inside the douple  cylinders qf adoubl g cylipdrical, fiesh, basket as
10 type, self-heat exchanging type, external heat‘exchanging type,
and the like. Any type may be used for the hydrogenation reaction
of the present invention. Arepresentativeexample of the fixed-bed
catalyst reactor (b) is a reactor of the type such as that described
in p. 74 in Petroleum Refining Technology and Economics by J. H.
15 Gary and G. E. Handwerk (1975), that 1s, a reactor which is packed
with ceramicballs onthe bottomand is packedwithcatalystparticles
in the central part of the reactor above the ceramic balls and is
constituted such that a mixture of a resin composition containing
a ring-opening polymer in a solution state and a gas is fed from
20 the top plate of the reactor, and the reaction product is discharged
from the bottom plate of the reactor.
[0107]
The metal mesh or the thin layer catalyst reactor (c) is a
reactor in which several sheets to several tens of sheets of thin
25 layers of the metal mesh or a particulate catalyst are mounted as

a catalyst. The reactor is classified into a radial flow type and

a parallel flow type according to the method of running a resin
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spaced at a slight gap fromthe inner wall of the reactor, and a stirring
bl ade is attached to a rotating axis at the center of the 10 double
cylinder. [0110] 1In regard to the nmethod for hydrogenation according to the
present invention, the resin conposition containing a ring-opening polyner,
which is provided for the nethod for hyd2ogenation, is 15 a sol ution having
a ring-opening polyner and the |ike dissolved in an organic solvent. This
resin conmposition is supplied to the reactor in a solution state, and the
ri ng- openicegresiyien eemtahelng pkel ageoreib} R Ped Yineraihypdsodehaphoitate,
treatnment. The resin conposition containing a ring-opening polyner is
obt ai ned adsitaa2¥ rteapet men beol usgdn after producing the ring-openi ng pol yner,
and thus it is not particularly necessary to add the organic sol vent.
However, the follDdvBMhg organi c sol vents may be added. Such organic sol vent
is not particularly limted as long as it is inert to the catalyst, but
fromthe viewpoirnt refagxced e nealhda Ifictrty hiyakobga2dohyssegeqat 4 ofo prraguct
to be generated, hydrocarbon solvents are generally used. Exanples of the

hydrocar bencsehventvenghBde wBEAMRL k&5 dEORBE HONSo S UShh BSi Pegene, tol uene;
al i phatic 34 hydrocarbons such as n-pentane, hexane; alicyclic hydrocarbons

ke, Ao o AT ATy e R OF Geat BoR S e b S arane: - hdee’
E{gggi fhzglé‘c’)gfgt %@@&Sb??e@oiiﬂ&% dyal s 591 cio?. %8’1**8&8?1%8”{}?10»9“0%&‘9 e MOr €
. general , t he ‘sol vent may oDe e Ssane as e sol vent Uused
for the polyTerizabi onereaetiohe ol adledNe: ML 998ARYECR; fR2CUERD £, D
directionof theresincomposition containinga ring-opening polymer
10 in a solution state and the hydrogen gas may be co-current or
counter~current, but from the viewpoint of easy modification of
operating conditions, the co-current mode is preferred.
[0109]
The reactor used for the method for hydrogenation according
15 tothepresent invention is a reactor mounted with a fixed-bed packed
with a hydrogenation catalyst. This reactor is constituted such
that a resin composition containing a ring-opening polymer in a
solution state is filled in the reactor, andwith the catalyst packed
fixed-bed being immersed with the resin composition, hydrogen is
20 blown thereinto. The reaction is generally carried out in a batch.
A representative example of the reactor includes a reactor such
as that described in p. 310 in Journal of Chemical Engineering of
Japan, Vol. 27, No. 3 (1994), that is, areactor inwhichacylindrical
mesh basket made of stainless steel packed with catalyst particles
25 in a frame mounted on a rotating axis is attached as a fixed-bed,

andwhich is further equippedwith a stirrer. This reactor is filled

with a resin composition containing a ring-opening polymer in a
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a common mnet hod. However, depending on the type of the hydrogenation 10
catalyst or the reaction tenperature, the rate of hydrogenation varies, and
the residual ratio of the aromatic ring can also be altered. In the case of
usi ng the hydrogenation catal yst described above, in order to retain the
unsaturated bonds in the aromatic ring38o sone extent or higher, it may be
controlled such as lowering 15 the reaction tenperature, decreasing the
hydrogen pressure, shortening the reaction tinme, or the like. [0112] The
oper at i ngs®bwpkpatsied ewhend ifdr 6geAdY S APatred Pagkeperi AdlopePyirirotste to
150C, preferably 60 to 130C, and nore preferably 20 80 to 120C. [0113] The
pressure &sound o180 roglading préferabd yplatteoo30t kg/ em 2l ystanh almde bpséter abl y
1 to 20 kg/cnez. In addition, the reaction tine, although it depends on the
hydr ogenabé¢ dng catalrygst wic thehesed,ini cor@o sl thiour. oWhgherdteirr riandt ipe ekerabl y
30 mnutes or shorter. [0114] The LHSV for the hydrogenation reaction is
gener al | ycdmp®s10i0135 hpincbgsref@rably @rds i dder dinto thhe LHS¥r paat of

reci procal of the residence tine, and can be cal cul ated by dividing the

feed fd own&atedy@fort.hengyebi carplaglotheresk g PAPOSH tiisOR168) usedMt Raksor
obtained by polynerizing a cyclic olefin nononer in a hydrocarbon solvent 5

and contaj ns, tnkeact 8y Ve bike 1) 1 0k IBNRTRY MG elunR ¢hea qoRRaked
catalyst. [0115] The Tesin conposition containing a hydrogenated
{ !sng_ Ope”wﬂincﬁ’é’ié”@f 'a V@é&@lg'acsylblermlcgaslc harged fup the fisgdbedrgactor,
spaced at a slight gap from the inner wall of the reactor, and a
stirring blade is attached to a rotating axis at the center of the
10 double cylinder.

[0110]

In regard to the method for hydrogenation according to the
present invention, the resin composition containing a ring-opening
polymer, which is provided for the method for hydrogenation, is

15 a solution having a ring-opening polymer and the like dissolved
in an organic solvent. This resin composition is supplied to the
reactor in a solution state, and the ring-opening polymer and the
like are subjected to a hydrogenation treatment. The resin
composition containing a ring-opening polymer is obtained as a

20 reaction solution after producing the ring-opening polymer, and
thus it is not particularly necessary to add the organic solvent.
However, the following organic solvents may be added. Such organic
solvent is not particularly limited as long as it is inert to the
catalyst, but from the viewpoint of excellent solubility for the

25 hydrogenation product to be generated, hydrocarbon solvents are
generally used. Examples of the hydrocarbon solvent include

aromatic hydrocarbons such as benzene, toluene; aliphatic
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10 introduced into a separator, such as a flash separator, to separate the
resin conposition and unreacted hydrogen. The separated hydrogen can be
circlated to the hydrogenation reactor. [0116] <Soft Copolyner (B)> 15 A
soft copolynmer (B) will be described below The soft copolyner (B) used in
the present invention is obtained by pd4nerizing at |east two or nore

ki nds of nononers selected from the group consisting of olefin conpounds,
di ene conpounds, and aronmatic vinyl hydrocarbon conpounds, and has a gl ass
transiti omy2¥acanpenst sweh of r0@ant aAnewdre xaMfenat heyobi aivyed avsirded sps wchuct
is wused for a nolded product for a clean room it is necessary that the
gl ass trarsi tiyohoherpee atmgrtéyilsyeCobexhowerdeqalafimeriabtycldlchane; laometrhe and
nore preferably -20C or lower in order to sufficiently inprove the abrasion
resi stance iard i ahbhit tlee geneyatliianabi cpar i ¢ Hyeso2rHoansganerpteféhebgeass
transition tenperature is -100C or higher. The degree of crystallinity of

the copol yifRise a$gABASUEETvERE QghbeXakay thdfvaatonelrvr i psebenabiyn0 to
30% and nore preferably 36 0 to 25% [0117] The MFR (nelt flow rate:

msasurﬁd e 2308Coandopadernds ioadeaf. 2146 Jslge@&pprtdiéw%otlgfeﬁ%TMaglgé%@f
the soft copolynmer (B) is 5 preferably O.d% to 200 g/10 mn. If the MFR

thercof | Shuel than o0-0h:0LL0aTeR, LRENoENEnTRl Lok sgosLiye ofnthe

copolymer may be too high and the nelt no t he obtained resin
conposition naﬁpqgﬁ riorate. More preferably, the MFR is equal to or higher
than 0.05 g/ 10 mn, "and even nore preferably equal to or higher 10 than 0.1

/10 mn. Cn th%h%t %&rggggét¥ggnré£§%fggaégh9£§%%%&i%gagut according to

a commonmethod. However, dependingon the type of the hydrogenation

10 catalyst or the reaction temperature, the rate of hydrogenation
varies, and the residual ratio of the aromatic ring can also be
altered. 1In the case of using the hydrogenation catalyst described
above, in order to retain the unsaturated bonds in the arcmatic
ring to some extent or higher, it may be controlled such as lowering

15 the reaction temperature, decreasing the hydrogen pressure,
shortening the reaction time, or the like.

[0112]

The operating temperature when hydrogenating the ring-opening
polymer is 0 to 150°C, preferably 60 to 130°C, and more preferably

20 80 to 120°cC.

[0113]

The pressure is 1 to 50 kg/cm?, preferably 1 to 30 kg/cm?,
and more preferably 1 to 20 kg/cm?. In addition, the reaction time,
although it depends on the hydrogenation catalyst to be used, is

25 1 hour or shorter, and preferably 30 minutes or shorter.

[0114]

The LHSV for the hydrogenation reaction is generally 1 to 10,



200 g/ 10 mn, then the nechanical strength of the obtained nolded product
may deteriorate. More preferably, the MFR is equal to or |ower than 150

g/ 10 mn, and even nore preferably equal to or lower than 100 g/10 min. In
addition, it is preferable to use the copolyner 15 having the intrinsic
viscosity [rj] , as measured in decalin3at 135C, of 0.01 to 10 dl/g, and
nore preferably 0.08 to 7 dl/g. [0118] The soft copolyner (B) is prepared
by polynerizing at least two or nore kinds of nononers selected fromthe
group consi§t PRGTSE3B1YoPefOi fis, Eﬁ?eﬁée G afienatisc avitRPLPRPEPcREDERS. It
is important to use the soft copolymer (B) conprised of such monomers from

the vi ewgeisadesret hemaf f pAft §an hle@eeqilfflblqw ckymeevaéiq ol §afst (1MW .

At this tinme, within the range of not inpairing the effect of the present

i nvent i on,raaesorélﬂheaﬁwaﬂatlco@leﬁi/n otelsem pompaett i ban(ahe wbg chbby eslitenitriashed
nmononers may be copol ynerized with the copolynmer. [0119] Preferred exanples
of the sobly popehygnerifid)a iaetlude dlke 137 mohohkowinga (bydro¢d2)on (daB)veard
(b4): (bl) :an anorphous or a lowcrystalline soft copolyner prepared by
pol ynesi zbhg abnteast tmbesctedreyKiindsleff imonomems rsebgcted voiane tde gr oup
consisting of ethylene and a-olefins having 3 to 5 20 carbon atons, (b2): a
soft copobyeRedpegpalgdeby pol ynerizing ethylene, a-olefins having 3 to 20
carbon atons and a cyclic olefin, (b3): a soft copol yner prepared by

pol ynerizing a pgp:&pnj ugat ed dlene and at |east two or nore kinds of
nononmers 10 selected fromthe group consisting of ethylene and a-ol efins

having 3 to ZOTHQGQQH_ &8ﬂ§051tloncontalnlngeahydrogenatedrlng—openlng
polymer, which has been discharged from the fixed-bed reactor, is
10 introduced into a separator, such as a flash separator, to separate
the resin composition and unreacted hydrogen. The separated
hydrogen can be circlated to the hydrogenation reactor.
[0116]
<Soft Copolymer (B)>
15 A soft copolymer (B) will be described below. The soft
copolymer (B) used in the present invention is obtained by
polymerizing at least two or more kinds of monomers selected from
the group consisting of olefin compounds, diene compounds, and
aromatic vinyl hydrocarbon compounds, and has a glass transition
20 temperature of 0°C or lower. When the obtained molded product is
used for a molded product for a clean room, it 1is necessary that
the glass transition temperature is 0°C or lower, preferably -10°C
or lower, and more preferably -20°C or lower in order to sufficiently
improve the abrasionresistance and inhibit a generationof particles.
25 In general, the glass transition temperature is -100°C or higher.
The degree of crystallinity of the copolymer, as measured through

X-ray diffractometry, is preferably 0 to 30% and more preferably
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(b4): a soft copolyner of a randomor a block copolynmer of an aromatic
vi nyl hydrocarbon and a conjugated diene, or the hydrogenation product
thereof. 15 [0120] The soft copolyner (bl) is an anorphous or a
| ow-crystalline soft copolynmer prepared by polynerizing at |east two or
nore kinds of nononmers selected fromtBe group consisting of ethylene and
a-olefins having 3 to 20 carbon atons. Anong the above nentioned 20 (bl) to
(b4) , the soft copolyner (bl) is particularly suitably used fromthe
vi ewpoi ntOofothezaffinity thereof to the cyclic olefin polymer (A). [0121]
The soft copolyner (bl) is anorphous or lowcrystalline and 25 has a gl ass
transition tenped&tiure of OC or |ower. Therefore, the copol ynmer can have
flexibility. The density of the copolynmer is preferably 0.85 to 0.91 g/cn8
and nore prefergd Wk §metl® 0180 €8 me3BudR22] 2Tbecsoid wopot yWrekba@b! )
is prepared by polynerizing at least two kinds of olefins, and is generally
a random gppp!l ¥erBly aRRaMfiLall KsTat bybeneac el efd nsCOPAPEEer (B) is
propylenea-olefln(% copolynmers, and the like are used. Wthin the range of
not i ngai £ g r 1HEy APJECE 0P ey 1Y G3GNT |k AV iRk +hBSBO! YEBIL B L §QRL ai N,
if necessary, any other copol ynerizabl e unsaturated nonomer conponents.
[0123] 10 68 4900 11e, arALATL IChiLBoLO, FaW JHRL ehLBY yhaL Ale nehly] ene
l'ifre %// a-olefin K to

a-ol efin copolymers, I't can be exenpli avi ng
car bon atﬁfgh 5&6 g%%”%%f% %gfﬁégf¥¥%y:%gngﬁg“%btained resin composition

may deteriorate. More preferably, the MFR is equal to or higher
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than 0.05 g/10 min, and even more preferably equal to or higher
10 than 0.1 g/10 min. On the other hand, when the MFR is greater than
200 g/10 min, then the mechanical strength of the obtained molded
product may deteriorate. More preferably, the MEFR is equal to or
lower than 150 g/10 min, and even more preferably equal to or lower
than 100g/10min. Inaddition, it ispreferable touse the copolymer
15 having the intrinsic viscosity {n], as measured in decalin at 135°C,
of 0.01 to 10 dl/g, and more preferably 0.08 to 7 dl/g.
[0118]
The soft copolymer (B) is prepared by polymerizing at least
two or more kinds of monomers selected from the group consisting
20 ofolefins, dienesandaromaticvinyl-hydrocarbons. It is important
to use the soft copolymer (B) comprised of such monomers from the
viewpoint of the affinity thereof to the cyclic olefin polymer (A).
At this time, within the range of not impairing the effect of the
present invention, a small amount of any other monomer than the
25 above-mentioned monomers may be copolymerized with the copolymer.
[0119]

Preferred examples of the soft copolymer (B) include the
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1- pentene, 1-hexene, 4-nethyl-I|-pentene, 1l-octene, 1-decene, and the

m xtures thereof. Anong those, a-olefins having 3 to 10 carbon 15 atons are
particularly preferable. Above all, ethylene propylene copolyner is

favorable fromthe viewpoint of the affinity thereof to the cyclic olefin
polymer (A). The nolar ratio of ethylengjyto a-olefin (ethylene/a-olefin) in
the et hyl enea-ol efin copolyner varies, depending on the type of the
a-olefin therein, but is 20 preferably 30/70 to 95/5. The nolar ratio

(et hyl enefa:obefng) (b3) , nose) pref®er ay 0ot) :l ess than 50/ 50 and not nore
than 90/10. [0124] In addition, as for the a-olefin, which is the raw

material for thelpropyherphe(seref i swcoOpPd yAEriShe 66 €aBpbeyRXemkiphired by
25 a-olefins having 4 to 20 carbon atons, for exanple, 1-butene, 1-pentene,

1- hexene, bﬁ'ﬁ@lW&rizPﬁ%ta@@elea{]s@Cﬂ»%‘%r hndlecenedat rdemird ueagcther eof .
Anong those, a-olefins having 4 to 10 carbon 39 atons are particularly

pr ef er abl ?rozi(hw_ehegncﬁ up arlﬁcgr?spgtﬂ{@pcﬂ %yﬂé?léi'aQJoef&Jbl(e[}{i lh%%/n%' al gfj n)
in the propylenea-olefin copolyner varies, depending on the type "of the
a-ol efdn er.ej is preferably 30/70 to 95/5. The nolar ratio 5
(propf%en%?aé%*%#?n %g%éhnre preferably not |less than 50/50 and not nore
than 90/ 10. [0125], . The soft copo

| ymer (b2) is,a sofit copol.yner prepared by
pol yneri zi ng et KA ehe® K a-Biks ﬁﬁxﬂéJF%ga%e€obfopgéﬁﬁﬁﬁl£ﬁ§93théﬁgﬁa'a
cyclic olefin. _The soft copol b i s prepared by ol ri zing at | east
three ki ndsoofibrefi®ginan ’?%r%@n‘(e‘?é%‘?%/ %Poﬁﬁd&n%ﬁéﬁfrﬁ%ﬁelfﬁnaddi tion,
within the range of not inpairing the object of the present invention, the
copol ymer may cﬂ%ﬁkﬁrﬁ soft copolymer prepared by polymerizing a

non-conjugated diene and at least two or more kinds of monomers
10 selected from the group consisting of ethylene and a~-olefins having
3 to 20 carbon atoms,

(bd): a soft copolymer of a random or a block copolymer of
an aromatic vinyl hydrocarbon and a conjugated diene, or the
hydrogenation product thereof.

15 [0120]

The soft copolymer (bl) is an amorphous or a low-crystalline
soft copolymer prepared by polymerizing at least two or more kinds
of monomers selected from the group consisting of ethylene and
a~olefins having 3 to 20 carbon atoms. Among the above mentioned

20 (bl) to (b4d), the soft copolymer (bl) is particularly suitably used
from the viewpoint of the affinity thereof to the cyclic olefin
polymer (A).

[0121]

The soft copolymer (bl) is amorphous or low-crystalline and

25 has a glass transition temperature of 0°C or lower. Therefore, the
copolymer can have flexibility. The density of the copolymer is

preferably 0.85 to 0.91 g/cm’® and more preferably 0.85 to 0.90 g/cm’.



i f necessary, any other copol ynerizabl e unsaturated nononer 15 conponents.
[0126] As for the a-olefin having 3 to 20 carbon atons, which is the raw
material of the soft copolynmer (b2), specifically it can be exenplified by
propyl ene, 1-butene, 4-nethyl-I|-pentene, 1-hexene, 20 1-octene, 1-decene,
1- dodecene, 1-tetradecene, 1-hexadecenej38l-octadecene, |-eicosene, and the
like. One kind or two or nore Kkinds thereof nay be used. As for the cyclic
olefin, which is the raw material of the soft copolyner (b2), the sane
olefin as that [(%5édl as the raw material of the cyclic olefin polyner (A
may be 25 used. [0127] It is preferable that the soft copolynmer (b2) is
prepared by 40 Tkepslfimepp2ilrget hed orenkresPahed aPicd yoRr4ging a8 Lesis% and
preferably 50 to 90 nol % of ethylene, 2 to 50 nol % and preferably 5 to 40
mol % of the bthds afobééfhnsanen@ i @ewd Dbl mredar abipo dntay .15 nol %
of a cyclic olefin. The structural units derived fromthese nononers 5 are
random y apeangédal doyf oetthalsubdstante filh ycdpabare sd atper a@ndorma - ccoa fyirer .
The fact that the soft copolymer (b2) is in a substantially linear-state
and dogs pepohamers, geld shatekerosshioked wisiHiUCt HE @ agaR deneenfrigdmd iy the
fact that the copolynmer conpletely dissolves in decalin at 135C. The soft
copol ymer (B2}, eyt ber 1hdraduced byveuktabl ytael ?_élyrﬂgrtrﬁ&y cdyeh 41,0Ns; £

according to the sane nethod as that for the cyclic olefin polynmer (A).

[0128]  ThecSOLLGOPGhYNBE néb3)obSL SOl o ioaP AERNu M ERANRSh i -

pol yneri zing a non-conjugate iene, and at |east two or nore Kkinds
components.
[0123]
10 As for the o-olefin, which is the raw material for the

ethylene-a-olefin copolymers, it can be exemplified by a-olefins
having 3 to 20 carbon atoms, for example, propylene, 1-butene,
l-pentene, l-hexene, 4-methyl-l-pentene, l-octene, l-decene, and
the mixtures thereof. Among those, a-olefins having 3 to 10 carbon
15 atoms are particularly preferable. Above all, ethylene:propylene
copolymer is favorable from the viewpoint of the affinity thereof
to the cyclic olefin polymer (A). The molar ratio of ethylene to
a-olefin (ethylene/a-olefin) in the ethylene-a-olefin copolymer
varies, depending on the type of the o-olefin therein, but is
20 preferably 30/70 to 95/5. The molar ratio (ethylene/oa-olefin) is
more preferably not less than 50/50 and not more than 90/10.
[0124]
In addition, as for the a-olefin, which is the raw material
for the propylene-oa-olefin copolymers, it can be exemplified by
25 «-olefins having 4 to 20 carbon atoms, for example, l-butene,
l-pentene, l-hexene, 4-methyl-l-pentene, l-octene, l-decene, and

the mixtures thereof. Among those, a-olefins having 4 to 10 carbon



15 of nmononers selected fromthe group consisting of ethylene and a-olefins
having 3 to 20 carbon atons. The soft copolyner (b3) is prepared by

pol ymeri zing at | east one kind of non-conjugated dienes and at |east two
kinds of olefins, and is generally a random copol yner. Specifically,

et hyl enea- ol efi ndi ene copol ynmer rubber, 380 propyl enea-ol efi ndi ene copol yner
rubber, and the like are used. Wthin the range of not inpairing the object
of the invention, the copolymer may contain, if necessary, any other

copol yner axahkeareansat ur@t ledr Ino poreere regmponeihs . m 042 at H AS drop vlleame
a-olefin constituting the ethylene a-ol efindiene copolyner rubber, it may
be exenpl tbi edobyfanokptopgl dawisagoBefin) 2th cardq@r @ivdree footo lexfanpl e,

propyl ene, 1-butene, 1-pentene, 41 1-hexene, 4-nethyl-I|-pentene, 1-octene,
1- decene, copot hperi xdvies, ddipmding Amrget Bope, of heha-o!efd fisn ey nd to
10 carbon atons are particularly preferable. The nolar ratio of ethylene

toa-ol efi But(@%%ﬁk@ﬂ@f@b%emmo'E‘ot@ﬁ/ﬁt hﬁ‘hq%nﬁl@l(a'refrla@qloene copol yner 5
rubber varies, depending on the type of the a-olefin, but in general, it is

pref erabl y %9%?9«3 8/856§ef£9]1394 m efé&%kﬁf'rﬁiﬂ r!Lé»‘soé‘Sé ds'd‘/%ot% d

propylenea ol I ene copol yner rd%ber It may be exenp | efins
haV|ng 4 1 ns, for exanple, 1-butene, pentene 1- hexene,
met h I-%gﬁe% g%egﬂ§9 Z%g 1-decene, or the m xtures thereof. Anobng
those t he a- O|F6 %gf haV|ng 4 to 10 carbon atons are particularly
preferable. The ﬁb ratio of propylene to a-olefin (propylene/a-olefin) in
t he propyl enec(-ol efi dlene co O|y§§£ 15 rubber varies, dependin %9 t he
r

type of the a- OT%?I% Tnﬁ 9 e is a soft copolynier prepare

polymerizing ethylene, an o-olefin having 3 to 20 carbon atoms,
10 and a cyclic olefin. The soft copolymer (b2) is prepared by
polymerizing at least three kinds of olefins, and is generally a
random copolymer. 1In addition, within the range of not impairing
the object of the present invention, the copolymer may contain,
if necessary, any other copolymerizable unsaturated monomer
15 components.

[0126]

As for the a-olefin having 3 to 20 carbon atoms, which is the
raw material of the soft copolymer (b2), specifically it can be
exemplified by propylene, l-butene, 4-methyl-l-pentene, l-hexene,

20 1l-octene, l-decene, l-dodecene, l-tetradecene, l-hexadecene,
l-octadecene, l-eicosene, and the like. One kind or two or more
kinds thereof may be used. As for the cyclic olefin, which is the
raw material of the soft copolymer (b2), the same olefin as that
used as the raw material of the cyclic olefin polymer (A) may be

25 used.

[0127]

It is preferable that the soft copolymer (b2) is prepared by



it is preferably 30/70 to 95/5. [0131] |In addition, exanples of the diene
conponent in the ethylenea-olefindi ene copol yner rubber or the 20

propyl enea- ol ef i ndi ene copol yner rubber include chain-state non-conjugated
di enes such as 1, 4-hexadi ene, 1, 6-octadi ene, 2-nethyl-1,5-hexadiene,

6- met hyl - 1, 5- hept adi ene, 7-nethyl -1, 6- @ot adi ene; cycl ohexadi ene and

di cycl opent adi ene; cyclic non-conjugated di enes such as

nmet hyl t et rahydr oi ndene, 25 5-vi nyl norbornene, 5-ethylidene-2-norbornene,

5- met hyl enep@l yioe bor hes ¢ heSrorsaprapyh ikderier@o Aidrbior A8mey 1 s and preferably

6- chl or onet hyl - 5-i sopr openyl - 2- nor bor nene; 42

2, 3-di i sopoopyldodendsSe hicrtorlrereg; 2 to 50 mol% and preferably 5 to 40 mol%

2- et hyl i dene- 3-i sopropyl i dene-5-norbornene; 2-propenyl -2, 2-nor bor nadi ene;
and the | bkeshd btherpaebeeabhe dhmt o eonteahdrdherabilgne eonporeILs i n
the copolyner is 1 to 20 mol o 5 and preferably 2 to 15 nol % [0132] The

sof t copobyresydod) ol &f an! andeNy Ff udt PHCkn¢ORAMTRIe Of rordBnak 8 Middker s
vi nyl - hydrocarbon and a conjugated diene, or the hydrogenation product

thererof. 5 10 [HRH1 A% @St SOf d vt QPQLKEBENERA) 1 ySPECASH Cl d Ve raSiddENe

but adi ene bl ock copol yner rubber, styrene-butadi ene-styrene bl ock copol yner

b LRSI oPrle Al anoburer bt AhY A08) L30Eege Ly one

Copolynersﬁgg §£ti§¥9§%%%%%E€%t2EXEEP aéé&RE%@EﬁQJXQS €state crosslinked
structure can be confirmed by the fact that the copolymer completely
dissolves in decalin at 135°C. The soft copolymer (b2) may be

10 produced by suitably selecting the conditions according to the same
method as that for the cyclic clefin polymer (A).

[0128]
The soft copolymer (b3) is a soft copolymer prepared by
polymerizing a non-conjugated diene, and at least two or more kinds

15 of monomers selected from the group consisting of ethylene and
a-olefins having 3 to 20 carbon atoms. The soft copolymer (b3) is
prepared by polymerizing at least one kind of non-conjugated dienes
and at least twokindsofolefins, andisgenerallya randomcopolymer.
Specifically, ethylene-a-olefin-diene copolymer rubber,

20 propylene-a-olefin-diene copolymer rubber, and the like are used.
Within the range of not impairing the object of the invention, the
copolymer may contain, 1if necessary, any other copolymerizable
unsaturated monomer components.

[0129]

25 As for the a-olefin constituting the ethylene-a-olefin-diene

copolymer rubber, it may be exemplified by a-olefins having 3 to

20 carbon atoms, for example, propylene, 1l-butene, l-pentene,



bl ock copol yner rubber, styrene butadi ene random copol yner rubber, and the
| i ke may be used. [0134] 20 In regard to the soft copolyner (b4), in
general, the nolar ratio of the aromatic vinyl hydrocarbon to the
conjugated diene (aromatic vinyl hydrocarbon/conjugated diene) is
preferably 10/90 to 70/30. The hydrogemnat ed styrene-butadi ene-styrene bl ock
copol ynmer rubber is a copol yner rubber prepared by hydrogenating 25 a part
or the whole part of the double bonds remaining in the styrene 'butadiene
-styrene bldekxavpolymeEnybbbepent Anddi tisit enchel ~AgErBgenl édie mixtures
styrene-i soprene-styrene bl ock copol ynmer rubber is 43 a copol yner rubber
prepared byhdweiogerarnagthoparttioe ahelehidle hayamg of tohd Odeabbenbahass
remai ning in the styrene isoprene styrene block copol yner rubber. [0135] 5
The above-ammpaonedusafiy popdeyakls. (BlHg md b)) rat b8p farithylstle t ormyobefused
al one or in conbination of two or nore kinds thereof. [0136] <Radi cal

I nitiator (&YrylAsndar-Adfadi)cadln ithiet ieahgrl en€) o-bleifsnpaetacrabbgothatrit is
10 capabl e of generating a radical through thermal deconposition under heat

duri ng smel tneadh Pde s AR dehl i hyes thBergaf o f $ heak- PBs £ igubak! i gkherhed.
The initiator may be exenplified by peroxides, azo conpounds, and redox

initiators; 5gg%éggg%¥ Homener.o tdxgse  containing a metal are not al ways
favorabl e #or nol ded products 15 for a clean roomsince the netal residue

may be m xed in ﬁd¥%o | ded products. In addition, nitrogen
el ement - cont ai ni ng conpounds such as azo conpounds maybe often unfavorable

since a nltrogeQ&§ g%%hgum%lefinconstitutingthepropylene-a—olefin-diene

copolymer rubber, it may be exemplified by a-olefins having 4 to
10 20 carbon atoms, for example, l-butene, l-pentene, 1-hexene,
4-methyl-1l-pentene, l-octene, l-decene, or the mixtures thereof.
Among those, thea-olefinshaving4tol0Ocarbonatomsareparticularly
preferable. The molar ratio of propylene to a-olefin
(propylene/a-olefin) in the propylene-a-olefin-diene copolymer
15 rubber varies, depending on the type of the a-olefin, but in general,
it is preferably 30/70 to 95/5.
[0131]
In addition, examples of the diene component in the
ethylene-a-olefin-diene copolymer rubber or the
20 propylene-a-olefin-diene copolymer rubber include chain-state
non-conjugated dienes such as 1,4-hexadiene, 1,6-octadiene,
2-methyl-1, 5-hexadiene, 6-methyl-1,5-heptadiene,
7-methyl-1, 6-octadiene; cyclohexadiene and dicyclopentadiene;
cyclic non-conjugated dienes such as methyltetrahydroindene,
25 5-vinylnorbornene, 5-ethylidene-2-norbornene,
5-methylene-2-norbornene, 5-isopropylidene-2-norbornene,

6-chloromethyl-5-isopropenyl-2-norbornene;



conpound may vaporize away fromthe nol ded products. Accordingly, organic
peroxi des are favorably enployed. It is preferable that 20 the radical
initiator (C) deconposes at a suitable speed during nelt kneading, and the
tenperature at which the one mnute half-life period tenperature is
preferably 30 to 250C. More preferably, 4bhe tenperature at which the

hal f-1ife period becones one mnute is not |ess than 50C and not nore than
200C. 25 [0137] As for the organic peroxides usable for the radical
initiator2, BEYiisppranylbdeexenphdfhethdne ket one peroxi des such as net hyl
ethyl 44 Kketone peroxi de, cycl ohexanone peroxi de, and the |iKke;

per oxyket alsthyuthdasei131ibogfopplulgdper oxy) Gyt rahrexane,

2,2-bis(t-butyl peroxy)octane, and the |ike; hydroperoxi des such as

t - butyl hydrppepexiytle?, 5-aunpoehydi @per axddehe 1ike. It is preferable that
2, 5-di et hyl hexane- 2, 5- di hydr oxyper oxi de,

1, 1, 3, 3-t ehearmt i bty b Ay di opesr eshngencandit had ckpo1gnakkyd 1penoxd ges esuch
as di-t-butyl peroxide, 2,5-dinethyl-2,5-his(t-butylperoxy)hexane,

215-di§9tQMb-ﬁréf9k§&§ybyty5p§5omai@exyne-3, and the like; 10 diacyl

per oxi des such as | auroyl peroxide, benzoyl peroxide, and the |ike; peroxy
esters such as Ogyé | per oxy acetate, t-butyl peroxy benzoate,

2, 5-di met hyl - 2, 5-bi s{ benzoyl peroxy) hexane, and the like; and the like. 15

[0138] <Pol yfu ional Co und Exa S, of a polyfupctional co und
(D) having at I{;}gésts?t\?\to qucr)gri%ﬁngrre((gwr%1%“%ﬂ%ydognoloyrrrg‘r?%/%%Fec?%ér@fr?eorna

roups in the nolecul e, . .
9 P an aromatlic vinyl-hydrocarbon and a conjugated diene, or the

hydrogenation product thererof.

10 [0133]

As for the soft copolymer (bd), specifically,
styrene-butadiene block copolymer rubber,
styrene-butadiene-styrene block copolymer rubber,
styrene-isoprene block copolymer rubber, styrene-isoprene-styrene

15 Dblock copolymer rubber, hydrogenated styrene-butadiene-styrene
block copolymer rubber, hydrogenated styrene:isoprene-styrene
block copolymer rubber, styrene-:butadiene random copolymer rubber,
and the like may be used.

[0134]

20 In regard to the soft copolymer (bd), in general, the molar
ratio of the aromatic vinyl hydrocarbon to the conjugated diene
(aromatic vinyl hydrocarbon/conjugated diene) is preferably 10/90
to 70/30. The hydrogenated styrene-butadiene-styrene block
copolymer rubber is a copolymer rubber prepared by hydrogenating

25 a part or the whole part of the double bonds remaining in the
styrene-butadiene-styreneblockcopolymer rubber. Inaddition, the

hydrogenated styrene-+isoprene-styrene block copolymer rubber is
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i ncl ude divinyl benzene, vinyl acrylate, vinyl nethacrylate, 20 triallyl

i socyanurate, diallyl phthal ate, ethylene dinethacryl ate,

trimethyl ol propane trinmethacrylate, and the like. [0139] A resin
conposition used for the nolded product of the present invention is
prepared by nelt-kneading the cyclic ol efin polymer 25 (A), the soft
copolyner (B), the radical initiator (C), and an antistatic agent (E) . At
this time, when the pol yfunctional conpound (D) having at |east two or nore
of radi cald Fopellymer faéb@rfnﬁ%pamlbmm%qm@tiim RePablceell ehgswhole
additionally added to these raw materials and nelt-kneaded, it is possible
to attai npmrtecéftficidenbledrasdd irnkiengingctortdiengt yreabr asponenesssy egee of
the nol ded product may be inproved. 5 [0140] <Antistatic Agent (E)> As for
an anti st atlicclagepolyEerusettbiem .t he present invention, a nonionic
antistatic agent or an anionic antistatic agent may be wused. 10 [0141] The
noni oni ¢ anti st gpiigsagent has excell ent heat resistance and conpatibility
with the resin. [0142] As for the nonionic antistatic agent, it may be

exenpl kfied 157hy HodyoxattndanesakkdoiRiess PoLyoxyehhylst e adlkyba)
phenol ethers, polyoxyethyl ene al kyl am nes, pol yoxyethyl ene al kyl am des,

pol yoxyet @ééﬁ%% 39l 4 Afh&ldey i eebRbS na8k ¥A86 F Nt Al midGled k€8HET Bher SQF DI tan
fatty aci sters, and the |like. These nonionic antistatic agents may be

used al one or iqoqg%@ination of two or nore kinds

<Radical Initiator (C)>
As for a radical initiator (C), it is preferable that it is
10 capable of generating a radical through thermal decomposition under
heat during melt kneading, and the types thereof is not particularly
limited. The initiator may be exemplified by peroxides, azo
compounds, and redox initiators, and the like. However, those
containing a metal are not always favorable for molded products
15 for a clean room since the metal residue may be mixed in the molded
products. Inaddition, nitrogen element-containing compounds such
as azo compounds may be oftenunfavorable since anitrogen-containing
compound may vaporize away from the molded products. Accordingly,
organic peroxides are favorably employed. It is preferable that
20 the radical initiator (C) decomposes at a suitable speed during
melt kneading, and the temperature at which the one minute half-1life
period temperature is preferably 30 to 250°C. More preferably, the
temperature at which the half-life period becomes one minute is
not less than 50°C and not more than 200°C.
25 [0137]
As for the organic peroxides usable for the radical initiator

(C), it may be exemplified by ketone peroxides such as methyl ethyl



20 thereof. In the present invention, it is preferable to use

pol yoxyet hyl ene al kyl am nes and glycerin fatty acid esters. As for the

pol yoxyet hyl ene al kyl am nes, N, N-bi s(2-hydroxyethyl)al kyl am ne may be
exenplified and nore specifically, N, Nbis(2-hydroxyethyl)stearyl am ne may
be 25 exenplified. The conpound is oftengscall ed as

N, N- bi s(2- hydr oxyet hyl ene) stearyl am ne. Specific exanples of the glycerin
fatty acid esters include 46 glycerin nonostearate, glycerin nonobehenate,
gl ycerin keopapapsirbat de, andciibyeranoneromet aurgd atend |rthaddike on, as for
exanpl es of another nonionic antistatic agent, polyoxyethylene al kyl ether

and pol yoxyet hybenexakkyhpbeayth &s et hersimyt -herexergld:fi)edic [dhk4dhe ,As for
the anionic antistatic agent, it may be exenplified by sulfonate type

antistati Q,@g%mgstsggbyage@bky_boéﬂéﬁ@pa&@d ahkylikdenzene sul fonate, alkyl
napht hal ene sul fonate, al kyl di phenyl 10 sul fonate, and the |ike;

phosphor us- cont a}.gk50c LYREBRTLSLAIAE  AURNIS FHAA%AldY| phosphate ester,
al kyl phosphite,” alkyl phosphoni ¢ acid, al Kyl phosphonic acid ester, and the

iker sand higehlkeoplbBReqanl onk ol 3t Al g, A0CN 8- JRY, B, Uasd- gl ane  of

i n conbi nation o or nore nds t e presen inventi‘on, it
is preferable_ tq use alKk | fonate. The al kyl sul fonate. having generally 8
to 24 carth’gtgngeggamﬁ¥hV253EV$gﬁ§5%Pef%ﬁﬁé%’ %ﬂ%'gg iﬁl%%hpositiop of the
DL otin polyoor GASL Ry B350k 00es R0l 5P PR DY A e e evelie

2,5-dimethyl-2,5-bis (t-butylperoxy) hexane,
2,5-dimethyl-2, 5-bis(t-butylperoxy)hexyne-3, and the like;
10 diacyl peroxides such as lauroyl peroxide, benzoyl peroxide,
and the like;
peroxy esters such as t-butylperoxy acetate, t-butylperoxy
benzoate, 2,5-dimethyl-2,5-bis(benzoylperoxy)hexane, and the
like; and the 1like.
15 (01381
<Polyfunctional Compound (D)>
Examples of a polyfunctional compound (D) having at least two
ormore of radically polymerizable functional groups in the molecule
include divinylbenzene, vinyl acrylate, vinyl methacrylate,
20 triallyl isocyanurate, diallyl phthalate, ethylene dimethacrylate,
trimethylolpropane trimethacrylate, and the like.
(0139]
A resin composition used for the molded product of the present
invention is prepared by melt-kneading the cyclic olefin polymer
25 (A), the soft copolymer (B), the radical initiator (C), and an
antistaticagent (E). Atthistime, whenthepolyfunctional compound

(D) having at least two ormore of radicallypolymerizable functional



parts by weight of the soft copolynmer (B); and relative to 100 parts by

wei ght of the total anount of the «cyclic olefin polynmer (A and the soft
copolymer (B), 0.001 to 1 part by weight of the radical initiator (C , O
to 1 part by weight 25 of the polyfunctional conmpound (D), and 0.5 to 10
parts by weight of the nonionic or thedanionic antistatic agent (E). [0145]
47 The anmount of the soft copol yner (B) to be nixed is 1to 70 parts by

wei ght. Wien the amount of the soft copoly to be mxed is snaller
than 1 parSt By swep ghte mab?%%%r%%@%%aﬁ%l%blﬂ ednb@ Hesaproverfterials
sufficiently. The amount is preferably not less 5 than 3 parts by weight. On
t he ot her anghaelhh&neededandtnt soposhebleofe zopaiymeerg Byffochbentri xed is
greater than 70 parts by weight, rigidity of the obtained nol ded product
may be demw$édmnq.h%cm@hmmomam bee didftfarcd toft d Hee mede@df or a
clean room The amount is preferably not nore than 60 parts by weight. That
is, 10 theradunt mafy bekeisptbvedpol yner (B) to be mixed is 1 to 70 parts by
wei ght, preferably 3 to 60 parts by weight, and nore preferably 5 to 50
parts by wei ght [oWWen the anount of the soft copolyner (B) to be mxed is in
t he above-nentioned range, abrasion resistance of the nolded product 15 is
i nproved and fuchhersehgidi iyeff {hHe>nolded product is retained. Therefore,

t he nol ded product can be suitably used for a clean room [0146] The anopunt

of ‘the radical hoitiatarafQ)oterbe gored ke Be0In iR 183Eh DYnVEL O,

relative to 100 parts by wei ght the total 20 anoun the cyclic olefin

pol ymer (A) ? OEES gl%fst%) Pé %r t( %)r anvg]r?PorE a%@%nc thf 5 %n'i:arq};lc%e

initiator ( m xed

used.
10 [0141]
The nonionic antistatic agent has excellent heat resistance
and compatibility with the resin.
[0142]
As for the nonionic antistatic agent, it may be exemplified
15 bypolyoxyethylenealkylethers, polyoxyethylelealkylphenol ethers,
polyoxyethylene alkyl amines, polyoxyethylene alkyl amides,
polyoxyethylene sorbitan alkyl esters, glycerin fatty acid esters,
sorbitan fattyacid esters, and the like. These nonionic antistatic
agents may be used alone or in combination of two or more kinds
20 thereof. In the present invention, it is preferable to use
polyoxyethylene alkyl amines and glycerin fatty acid esters.
As for the polyoxyethylene alkyl amines,
N,N-bis (2-hydroxyethyl)alkyl amine may be exemplified and more
specifically, N,N-bis(2~hydroxyethyl)stearyl amine may be
25 exemplified. The compound is often called as
N, N-bis (2-hydroxyethylene)stearyl amine.

Specific examples of the glycerin fatty acid esters include



}

than 0.001 parts by weight, the crosslinking reaction does not sufficiently
proceed, with the result that abrasion resistance does not be inproved
sufficiently. The anount is preferably not |ess 25 than 0.01 parts by

wei ght. On the other hand, when the anount of the radical initiator (C to
be mxed is greater than 1 part by weight, the anpbunt of the gas rel ease
may increase and the 48 contam nation resistance may deteriorate. The
anount is Ereferably not nore than 0. 5 parts by weight. That is, the
ampunt of ILHESF 4l BAROSEAR F2EE or I{ XY T BOTABAIETI A Sr gley@tﬂlyl 0.01 to 0.5
parts by wei ght and nore preferably 0.05 to 0.2 parts by weight, relative
to 100 5 pareBabyipeightand ¢heceotmlngmlairfatthe cyclic ol efin pol ymer
(A) and the soft copolynmer (B). When the anopunt of the radical initiator (O
to be mxed is Inmadig igiovesneat i@ reangd, antthsrpossidilic tao tolsttaitd o he
nol ded product of which abrasion resistance is inproved and which has 10
excel | ent agent apaigtoxyr thgdiesicantley ] p@h4¥]andrhel anryat hof ehda 1poilyhiemctli onal
conmpound (D) to be mxed is 0 to 1 part by weight relative to 100 parts by
wei ghts of et hert@ial be agpumpl of idéde cyclic olefin polymer (A) and the soft
copol ymer (B) . 15 M xing the polyfunctional conpound (D) is optional, and

it may not e fyxesh to the corrp05|t|on However, for efficiently carrying
out the crossl I nki ng reaction, is preferable to m x the conpound. In

that case, the amoynt rgrﬁecd ;‘3 preterab npot; Less, than, 0,100% parts
by wei ght and nore pref er%g)lly not eés than O 5%1 a%ts t%a VP\(& h Srw&at he

oS By SN RORUL o @Q@yg%'g%mcgueﬂ%ﬁ GTR %ﬂ;c@téf’aﬁ%ﬂ xed

is greater art k ( e "anoun as rel ease
| ncrease gggzégg %8?%895983'ka§fsﬁ§%ﬁ¥h‘ﬁene sulfonate, alkyl diphenyl

10 sulfonate, and the like; phosphorus-containing type antistatic
agents such as alkyl phosphate ester, alkyl phosphite,
alkylphosphonic acid, alkylphosphonic acid ester, and the like;
and the like. These anionic antistatic agents may be used alone
or in combination of two or more kinds thereof. In the present

15 invention, it is preferable to use alkyl sulfonate.

The alkyl sulfonate having generally 8 to 24 carbon atoms is
preferably used.

[0144]

The resin composition of the present invention comprises 99

20 to 30 parts by weight of the cyclic olefin polymer (A); 1 to 70
parts by weight of the soft copolymer (B); and

relative to 100 parts by weight of the total amount of the
cyclic olefin polymer (A) and the soft copolymer (B), 0.001 to 1
part by weight of the radical initiator (C), 0 to 1 part by weight

25 of the polyfunctional compound (D), and 0.5 to 10 parts by weight
of the nonionic or the anionic antistatic agent (E).

[0145]



may deteriorate. The anount is preferably not nore than 0.5 parts by

wei ght. That is, the anmount of the pol yfunctional conmpound (D) 25 to be

m xed is preferably 0.01 to 0.5 parts by weight and nore preferably 0.05 to
0.2 parts by weight, relative to 100 parts by weight of the total amount of
the cyclic olefin polynmer (A) and 49 tHé& soft copolyner (B). Wen the
anount of the polyfunctional conpound (D) to be mxed is in the
above-nmentioned range, it is possible to obtain the nolded product of which
i mpact resi st anébeaadcaby oxf dier e9ifst aapelyses (Bipricvée addemhiehl hes 70
excel l ent contam nation resistance. [0148] The anount of the antistatic
agent (E) photbebm wedghs. 0.Wheno théOapants b&f the ghtf tr ebabilyaetro (RDOtpard s by
wei ght of the total anount of the cyclic olefin polymer (A) and the soft
copol yner m Bed. i30si¥ienet hehammaupbr of b hes iapit, shatrhe iagents { E) atoe beouiicked
is smaller than 0.5 parts by weight, the antistatic effect becones

i nsuffici gak. beThRpagbeat sisrpsder Pl y ™het ahesstt hanpde paribby met ghdss On
the other hand, mﬁen t he amount of the antistatic agent (E) to be mxed is

greates thannl9 parés Wy wweigght, dMe RMBNALOhatAL s eleanBub® HBYihe
i ncrease and the contam nation resistance of the nol ded product may

deteri oraLge TRELAMDHOL {15 RLCHLENABlYq NAL gHREEok N 8 @abta%tsbbfg%ﬂﬁytl, That

is, the anount o e antistatic agent (E) to be mxed is pref to 8

arts b 2] .. an I 7 t ' atiye.to 100

arts by Sergne or Ofnel fora - B bued R PR, BeP o E e e Rt € ana
th ft I B) .. . . f th i stati t (E).to b

mixed | TOICEHOCEBOUEE BRI Gnél TARGR. 1P P DORGI e 4 6 660ar HoThe M ded

product which has excell ent antistaticiﬁgrf%{nance agd exceLIent
amount 1s preferably not more an 60 parts by weilght.

That 1is,
10 the amount of the soft copolymer (B) to be mixed is 1 to 70 parts
by weight, preferably 3 to 60 parts by weight, and more preferably
5 to 50 parts by weight.
When the amount of the soft copolymer (B) to be mixed is in
the above-mentioned range, abrasion resistance of the molded product
15 is improved and further rigidity of the molded product is retained.
Therefore, the molded product can be suitably used for a clean room.
[0146]
The amount of the radical initiator (C) to be mixed is 0.001
to 1 part by weight relative to 100 parts by weight of the total
20 amount of the cyclic olefin polymer (A) and the soft copolymer (B).
When the amount of the radical initiator (C) to be mixed is smaller
than 0.001 parts by weight, the crosslinking reaction does not
sufficiently proceed, with the result that abrasion resistance does
not be improved sufficiently. The amount is preferably not less
25 than 0.01 parts by weight. On the other hand, when the amount of

the radical initiator (C) to be mixed is greater than 1 part by

weight, the amount of the gas release may increase and the
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contam nation resistance. 25 [0149] The resin conposition of the present

i nvention contains 99 to 30 parts by weight of the cyclic olefin polyner
(A); 1to 70 50 parts by weight, preferably 3 to 60 parts by wei ght, and
nore preferably 5 to 50 parts by weight of the soft copolyner (B) ; and
relative to 100 parts by weight of the #8tal anount of the cyclic olefin
pol ymer (A) and the soft copolyner (B) , the radical initiator 5 (C , the
pol yfuncti onal ound (D) , and the nonionic or the anionic antistatic
agent (E) CPﬁtﬁ’ﬁiénF FPB\Heﬁdséﬁﬁ&ﬁtr%aY ?%H‘?Eh‘Prt“h‘?tl dihsyapeynt 1§ PIFOE o0 1 part
by weight, preferably 0.01 to 0.5 parts bg ght, and nore preferably 0.05
to 0.2 pahps maxne Werght > H@rtp%byfwmc&htonaﬂ’ éérﬁﬁou‘h@e(aDPU@ttd?%éht? rbagﬂﬂm'lght
preferably 0.01 to 0.5 parts by weight, and nore preferably 0.05 to O.

parts byinetghtoratd renbemicast ignpomferamty $t &t todyentatEp byov_eaqm: 10
parts by weight, preferably 1 to 8 parts by weight, and nore preferably 2
15 to 7 pantismbyewerght¢ralbhy addii itwn,0.Queohrtange eéiyht uesehatyibe wptidnal |y
conbined. [0150] Fromthe resin conposition of the present invention having

the abpvepaeaki bHewke LoMpast tilang otdenaocan bé predogetia omnd et p20maroduct
whi ch has excellent properties such as heat resistance, chem cal resistance,

strong-acil)rgaistRACEo 6t £6PYL Gh&kal (Me. resistance, inpact resistance,
di rensional stability and antistatic property, and abrasion resistance

whi ch makes posm@teuté) drthidd br the sgnecat 1N ofa R ticg! es KduRtsdq Whi ch
is problematic in a clean

in the above-mentioned range, it is possible to obtain the molded
product of which abrasion resistance 1s improved and which has
10 excellent contamination resistance.
[0147]
The amount of the polyfunctional compound (D) to be mixed is
0 to 1 part by weight relative to 100 parts by weight of the total
amount of the cyclic olefin polymer (A) and the soft copolymer (B).
15 Mixing the polyfunctional compound (D) is optional, and it may not
be mixed to the composition. However, for efficiently carrying out
the crosslinking reaction, it is preferable to mix the compound.
In that case, the amount to be mixed is preferably not less than
0.001 parts by weight and more preferably not less than 0.01 parts
20 by weight. On the other hand, when the amount of the polyfunctional
compound (D) to be mixed is greater than 1 part by weight, the amount
of the gas release may increase and the contamination resistance
may deteriorate. The amount is preferably not more than 0.5 parts
by weight. That is, the amount of the polyfunctional compound (D)
25 to be mixed is preferably 0.01 to 0.5 parts by weight and more
preferably 0.05 to 0.2 parts by weight, relative to 100 parts by

weight of the total amount of the cyclic olefin polymer (A) and
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25 room and which can be colored into any hues. In addition, from the
resin conposition of the present invention, there can be produced a nvol ded
product which is excellent in balance between abrasion 51 resistance and an
effect of inhibiting abrasion of a contained product. Therefore, the
generation of particles (dusts) can be eéf%ectively inhibited. Since the
nol ded product of the present invention has such excellent properties, it
can be suitably used for various nolded 5 products, especially for a
cont ai ner thrdsgftosrpolgapre (Ph-the clean room [0151] In addition to
these antistatic agents (E) , as for the other conponents, heat-resistant
stabilizer, weaWhen-ttesageant ofotke @isilvifzerct ioniagps erap @igretht(D) atre blsl oické g
agent, antifogging agent, |lubricant, dye, pignment, natural oil, synthetic
oi |, wax, ierganhe albwveéefroemgammed rbhge, andstiwsdilklee trayolbea im xéd. mddodwever ,
in consideration of the fact that a rel ease of volatile conponents and
sol ubl e ceprpanent sfartiganenpbhtonresipashicel esdasilerhat off ute $ Dstldnddei srol ded
product for the clean room it is desirable that the amount of these
addi tiyes iimprkeRH badt heifhnhaymexfO152ht Aonphdedaprotuess pbtaheed from the
resin conposition of the present invention having such conpositions can be
suitabl e used 2Qpaggga nol ded product for a clean room That is, the resin
conposition of the present invention can be suitably used as a resin
conposition fo o | .GOKOEI a
%Pg Ipb ded cﬁ';!,ﬂg émﬁ%t?%g!és%adgjtoﬁ@ Egltgép&llég{ ll% boEi NG,

nol ded product, e genera nown mne n col ori ng,
a dye or %Opb%Q%gtb&swg§88£akg¥a%§$g’to 100 parts by weight of the total

amount of the cyclic olefin polymer (A) and the soft copolymer (B).
10 When the amount of the antistatic agent (E) to be mixed is smaller
than 0.5partsbyweight, theantistaticeffect becomes insufficient.
The amount is preferably not less than 1 part by weight. On the
other hand, when the amount of the antistatic agent (E) to be mixed
is greater than 10 parts by weight, the amount of the gas release
15 may increase and the contamination resistance of the molded product
may deteriorate. The amount is preferably not more than 8 parts
by weight. That is, the amount of the antistatic agent (E) to be
mixed is preferably 1 to 8 parts by weight and more preferably 2
to 7 parts by weight, relative to 100 parts by weight of the total
20  amount of the cyclic olefin polymer (A) and the soft copolymer (B).
When the amount of the antistatic agent (E) to be mixed is
in the above-mentioned range, it is possible to obtain the molded
product which has excellent antistatic performance and excellent
contamination resistance.
25 [0149]
The resin composition of the present invention contains 99

to 30 parts by weight of the cyclic olefin polymer (A); 1 to 70
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and a pignment is preferably used. A dye is generally called as oil color and
nelted in a solvent. 52 Therefore, it is possible to have excell ent

di spersibility and high transparent color. However, the dye has col or
transitivity which causes bleeding or bloonming so that it is required to
regul ate the anount of the dye to be us€d to a m ni mrum anmount. 5 A pignment
is an insoluble fine particle in water or a solvent, and is provided for
coloring in a state where the pignent is dispersed in plastics. The pignent
can be brpadkty Byvidédhint prafcorgani ¢ toi ghemrahdoarive Fdrigardnd piagtent .
[0154] 10 So far, for coloring plastics, heavy netals such as

cadm um bagsedgerehigne-tbasdd paarid bgade balsed i nbreganifc pogoepner (W) charat e

| ow- cost and have excel |l ent heat resistance, weather resistance, permanent
chromati cretnansiettonl ¢ @giattanty andghdi oengiconaltadt abicuintyo £ hiatve degni aised.
However, problemin 15 production of such pignents, problemin usage

t hereof , bntkuanes yridenaefarant hbedrnespbbgye f r(em, ac o h-dad can odiict i a tadd
problemin waste product has been closed up. Therefore, the inorganic

pi gmenss  (eont b Hgy heavyi 8L BkempesREGin! | ¥n& aHRIHA E AYPicdetn Racent 1y,
the organic pignent 1s greatly used. 20 [0155] The organic pignents such as

qui nacr | dafes seAtha QGYARI N, 10! KL ORYIT AL ARY Iy gl 0xazl ne.

i soi ndol i none, peryle e properties such as lig resi stance, heat

eslsience: LLDRLILED LISSLEATGe) A, ey LA 0L L00, neveler 2R,
0.01 to 0.5 parts by weight, and more preferably 0.05 to 0.2 parts
by weight;

10 polyfunctional compound (D): 0 to 1 part by weight, preferably
0.01 to 0.5 parts by weight, and more preferably 0.05 to 0.2 parts
by weilght; and

nonionic or anionic antistatic agent (E): 0.5 to 10 parts by
weight, preferably 1 to 8 parts by weight, and more preferably 2

15 to 7 parts by weight;

In addition, such range of values may be optionally combined.

[0150]

From the resin composition of the present invention having
the above-mentioned compositions, there can be produced a molded

20 product which has excellent properties such as heat resistance,
chemical resistance, strong-acid resistance, strong-alkaline
resistance, impact resistance, dimensional stabilityandantistatic
property, and abrasion resistance which makes possible to inhibit
the generation of particles (dusts) which is problematic in a clean

25 room; and which can be colored into any hues. 1In addition, from
the resin composition of the present invention, there canbe produced

a molded product which is excellent in balance between abrasion



A

a resin, there has been known a nethod for surface nodification 53 as
so-cal l ed pignent derivatives in which a substituent group is introduced to
the pignment structure. For exanple, it can be exenplified by

pht hal i m denet hyl derivatives described in Japanese Exam ned Patent
Appl i cation Publication No. S53-7185 andithe like. 5 In addition, as for the
nmet hod for surface nodification of the pignment except that the pignment
derivatives, a surface treatnment by organic silane or organic titanium and
a surfacereeasingchyra ant @&f eopbasnihg bridging adrme scanr ¢ ed comt a iFed mxehpite, in
Japanese Unexam ned Patent Application Publication No.H05-194873, there is
10 a descrhprednrthatha gurdratd oof od P gentes s(dwadish)i ednblye e fpicd yinere 1 oy
coexi sting a sulfonic acid having an organic pignment residue and a polyner
conprisedighivaten.sodidde thel yorbea pradnctn Sahk. preéddh?] idvart hod Har
produci ng the resin conposition of the present 15 invention wll be

descri bedsheh @4 celihe desi s £oMos) tE nBY shetapblaistedr by vaelibukneadiag the
cyclic olefin polymer (A), the soft copolyner (B) , the radical initiator

|
(Q , sandPEBeue ti stald & A98NEor (Rrontbiher cOpSLdesad Lhabiwhenihhe Gyl ic

olefin pofymer (Af and the soft copolyner (B) are nelt-kneaded at a
tenperature at which 20 the radical initiator (C) deconposes, the both may
be crosslinked with each other to obtain a nol ded product havi ng excel | ent
abr asi on resisiﬁ 5§j Atthistine, it is preferable to add the pol yfunctiona
conmpound (D) al 3 th the radical initiator (C) . Accordingly, it is
possible to proceed the crosslinking reaction nore effectively. 25 [0158]

Wien such conpoRBrdHr®mitRetnNess 1At el b2 RaNERi AP s Ay ToBet hf xAd &t t he

sane tinme. However, it is preferable to enploy a ‘
components, heat-resistant stabilizer, weather-resistant

10  stabilizer, slipping agent, antiblocking agent, antifogging agent,
lubricant, dye, pigment, natural oil, synthetic oil, wax, organic
or inorganic filler, and the like may be mixed. However, in
consideration of the fact that a release of volatile components
and soluble components and generation of particles are harmful to

15 the molded product for the clean room, it is desirable that the
amount of these additives is kept to the minimum.

[0152]
A molded product obtained from the resin composition of the
present invention having such compositions can be suitable used

20 as amolded product for a clean room. That is, the resin composition
of the present invention can be suitably used as a resin composition
for a molded product for a clean room.

[0153]
For coloring a molded product, the generally known methods

25 may be applied. 1In coloring, a dye or a pigment is generally used,
and a pigment is preferably used.

A dye is generally called as 0il color and melted in a solvent.



54 nmethod of nelt-kneading the cyclic olefin polynmer (A) and the soft
copolynmer (B) in advance, and then adding the radical initiator (C thereto
and further nelt-kneading the m xture. Because, since the crosslinking
reaction is started at the state where the cyclic 5 olefin polynmer (A and

t he soft copolyner (B) have been fully bkended according to above
mentioned, a resin conposition having excellent dispersibility is obtained.
[0159] Wien the cyclic olefin polyner (A , the soft copolynmer (B) 10 and
t he radi c@herrniforat ort (€)pagsind tokrsadedcel hen el itspd rridsl iy o nd e gtesi n
conposition to be obtained may increase according to the crosslinking
reacti on pragespasenfTheskdor e Howeveay thesdya hasr obllem whens at ivol dy ngh indt hod
that requires high-level nmelt flowability is enployed. For exanple, when a
resin conmpaskbison ésd il icl BebbRNngDSslathaat ia hs ghefpeed tor radienage res n
conposition is injection-nolded to obtain a | arge-size nol ded product, or

when a rgsb0n€0BPOShti @hei 8ol BEEGEEQN: HTY deth ipupbi@bin@ nol ded product
that requires severe di nensional accuracy, desired nolded products nmay not

be obtained. 205 [N s HiFDnEB8ER1 o1 deSpdeel L8l ie LOAL, Ldea Gufildn ol efi n

polymer (A) is to the mxture separately two tines. That 1s, It is

pref erabl ¢ E:lcise #I\?ydg? %&@%%ﬁ%ﬁ%%‘a@% Qgegepc"%‘l;%%?%raég‘g i%%ogilé-rpga Isgela fin

pol yrer (3 and e soft cop ) 1N advance,

initiator .(C) . thereto and nelt-kneading the mxture, . and. further adding the
resi dual &%)c%?iléng‘é?r naIB}ﬁ fﬁgme(n% Ctaﬁleggt gro ﬂ)éyn%w}ﬂ% atfit vy ‘?rheoﬁﬁ‘%ﬁldge.
AccordinQEXQmégﬁ g%étggeiggrgggi§5pigment.

[0154]

10 So far, for coloring plastics, heavy metals such as
cadmium-~based, chrome-based, and lead-based inorganic pigment,
which are low-cost and have excellent heat resistance, weather
resistance, permanent chromatic, transition resistance and
dimensional stability, have been used. However, problem in

15 production of such pigments, problem in usage thereof, influence
thereof on the human body from a molded product, and problem in
waste product has been closedup. Therefore, the inorganic pigments
containing heavymetals, especially cadmiumare avoided. Recently,
the organic pigment is greatly used.

20 [0155]

The organic pigments such as quinacridone, phthalocyanine,
diketopyrrolopyrrole, dioxazine, isoindolinone, perylene have
properties such as light resistance, heat resistance, transition
resistance, vivid hue, high coloring power.

25 [0156]

For the improvement of compatibility between the pigment and

a resin, there has been known a method for surface modification
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cyclic olefin polymer (A) and the soft copolyner (B), which has a cross

| i nked structure, can be diluted with the cyclic clef in polymer (A not
having a crosslinked structure, and nelt viscosity of the conposition may
be prevented fromincreasing. According to the 5 nethod, it is possible to
sufficiently inprove abrasion resistanceé&3 The ratio of the anmount of the
cyclic olefin polyner (A) to be added in advance to the anpbunt thereof to
be added subsequently (advance/subsequence) is not particularly limted. It
is prefeesbbyp-tA9defop7oONs0t dfervathevgatiro whadhancenkabseyaehcayors 19
smal l er than 1/99, abrasion resistance of the resin conposition nmay

det eri or atiet rohleceat ito itheppefimenbl ythocthess tHran €@ leon 1t lmanotiser hand,
when the ratio (advance/ subsequence) is greater than 70/30, the effect of
prevent i ngxkeh@ liifdeedse phnhaelihideneokil yle niaw tdeteer dos @t Eoedhe Fapame$s
nore preferably not nore than 50/50. 15 [0161] In the present invention, in

addi tion rgathecabpyeefeMdranedt icanwenBt echal sn Nessvny 08s Girl thBel ajpd oni ¢
antistatic agent (E) is nelt-kneaded with them At this tinme, the

antistatic agentn(EldifeynPesfdded drhergtdcanybirmBurYRes hhgi £Y&At £oRl&fin
polymer (A), 20 the soft copolynmer (B) , and the radical initiator (C) are

m xed, ant.i i .Sl t - - d ret r,
" FS pr ofLEbr B T LR Pk Hha T O S A AL S 2L Cre S e

conponent § oforgggi%ygl.l?%?gl g;ign%§$%%%idé@iu %g]dzg‘f gur%QE%%L%gSEng)by and

t he radi cal rnrtiator are in vance. ause

di spersibility of each conponent may_be i oV t her eby the physi cal

o oper 1 ol el Rl S RS BRI e abREET ER O ber ot et St Arechia i APAT S engt h
may be inproved. At this tinme, 56 when the cgclic ol efin polynmer (A is
added to ﬁ@Xﬁp&pﬁ@eng%%Féﬂgﬂfcatlon Publication No.H05-194873, there 1s

10 a description that a surface of a pigment is modified by a polymer
by coexisting a sulfonic acid having an organic pigment residue
and a polymer comprised of water soluble polymeric ammonium salt.

[0157]
A method for producing the resin composition of the present

15 invention will be described below. The resin composition may be
obtained by melt-kneading the cyclic olefin polymer (A), the soft
copolymer (B), the radical initiator (C), and the antistatic agent
(E). It is considered that when the cyclic olefin polymer (A) and
the soft copolymer (B) are melt-kneaded at a temperature at which

20 the radical initiator (C) decomposes, the both may be crosslinked
with each other to obtain a molded product having excellent abrasion
resistance. Atthistime, itispreferable toaddthepolyfunctional
compound (D) along with the radical initiator (C). Accordingly,
it ispossible toproceedthe crosslinking reactionmoreeffectively.

25 [0158]

When such components are mixed, all these raw materials may

be mixed at the same time. However, it is preferable to employ a



two tines in the manner nentioned above, the antistatic agent may be added
thereto along with the latter part of the cyclic olefin polynmer (A to be
added thereto, or may be added thereto still after 5 the addition. In the
sanme manner, any other filler than antistatic agent (E) may be added to the
m xture. [0162] The cyclic olefin polymar (A), the soft copolyner (B), the
radical initiator (C) and the antistatic agent (E) nay be nelt-kneaded 10 at
any tenperature at which the cyclic olefin polyner (A and the soft

copol ynmer meBhoclanf bes Inel trechdamdy the ¢wdicalo liediihi gdbymé €) (Klamndbehe soft
deconposed. Specifically, the tenperature is preferably 150 to 350C For
nore ef fi copatllyyhepr aggednngdtrhrcer ossti tkémgad@ted | oine rddeckheaditightor
tenperature is preferably not |ower than 200C. In 15 addition, for

preventi ngcanyhexXe€s siridhen ibthe AeGamogicdaamqof hé he xthasd n, pebaukBeagh Mg
tenperature is preferably not higher than 300C. It is preferable to use a

radical i %&! at8Ls{ Qichaying & il sl if e deticodhofsnote LoRGL thbagnydy fd nute
at the kneading tenperature. [0163] 20 The apparatus for using In

nmel t - kpeadi\ng.i_s S i fl Il m ted.. Vari eadi [ es,
For extmpldetd S e Y Gaar W P b an P 1A b ags
Banbury m xer, and the. |ike be used for nelt-kneadi ng. .Anmong the it
o or el or 265 TRGS® SRR VTP AT TS de poer ATy R 1 U Pk BB et Shich as
a 25 twi n-screw extruder that enables sufficient kneading. When an extruder
is used, CSPSISLefterall &5t 8PFAPPETPe t he kneadi ng performance thereof by
arrangi ng not only a regular screw but also a kneading 57 disc, a reverse
screw, or the IﬂQi59Thus mel t - kneaded resin conposition may be directly
supplied to nolding as it is, or may

When the cyclic olefin polymer (A), the soft copolymer (B),

10 and the radical initiator (C) are melt-kneaded, the melt viscosity
of the resin composition to be obtained may increase according to
the crosslinking reaction progress. Therefore, it may cause a
problem when a molding method that requires high-level melt
flowébility is employed. For example, when a resin composition is

15 injection-molded at a high speed, or when a resin composition is
injection—molded to obtain a large-size molded product, or when
a resin composition is injection-molded to obtain a molded product
that requires severe dimensional accuracy, desired molded products
may not be obtained.

20 (0160]

In such cases, it is desirable that the cyclic olefin polymer

(A) is added to the mixture separately two times. That is, it is
preferable to employ a method of melt~kneading a part of the cyclic
olefin polymer (A) and the soft copolymer (B) in advance, adding

25 the radical initiator (C) thereto and melt-kneading the mixture,
and further adding the residual cyclic olefin polymer (A) thereto

and melt-kneading the mixture. Accordingly, the mixture of the
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be once pelletized and then supplied to nelt-nolding. [0164] 5 Wen the
cyclic olefin polynmer (A, the soft copolyner (B), and the radical
initiator (C) are reacted, generation of deconposition products derived
fromthe radical initiator or the resin is not avoided. Sone of these
deconposition products are volatile, ahAd in consideration of the

contam nation resistance of 10 the nolded products, it is preferable to
effectively renove the products. Accordingly, when the cycllc olefin

pol ymer (#y¢lihecdefin popwhgmefA( Bnd i s remdicdaimami tHat othi(@) harse

mel t-kneaded, it is desirable to use an extruder equipped with a vent. In

t hat nannetxothén&@b&ﬂhheﬁnnﬁpanﬁnbedd&ytbdwﬁeﬂUMeﬂcyhlbugheﬁhe;uénmmnThe
type 15 of the vent is not specifically limted, and it nmaybe an atnospheric
vent. Howexgrno® heagcingnavenbsksipked establyt wsed drer maoteveséoei entdy the
removing the volatile conmponents. At this tinme, when a nulti-screw extruder

such as ac&MbBS%EE@H/ﬁé&rHQeﬁréﬁeﬁﬁéﬂiff&mﬁﬁﬁﬁ¥é§%ﬁh§flQb%@&dlKﬁeﬁélBﬁeand
i nproves the eff|C|ency of renoving the volatile 20 conmponents. [0165] At

this tymey thoks lpJ oasgl%ﬂeh@é st it @?tﬁ?rlm&h& hB®asTBh &L RQdHG!.

after additiron of cal |n|t|ator thereto stays in the extruder

is 30 to So%nﬁﬁgg%df ?%y%%mgf Vgﬁ%ﬁ > QVES ubg%%h@? Eﬂt%r %g%mﬁggitlon

of the radi'al®initia and e pro n of product
f which th t t rud :
Aggord:ﬁgFQ g%ﬁ@ﬁcgag gﬁ ?T?ﬁ%% ghéﬁééﬂs%% Ak #%#L? q%%ﬁ%%ycﬁ t hese

resi dence tines. \Wen one extruder is used and the radlcal initiator (C) is

added thé?@Y%naﬁf?Hes?ﬁéeﬁﬁ%éd}%gpo¥kﬁ???%ﬁ#%ﬁ%&% e tessi ddhcdStine t aken

preferably 1/99 to 70/30. When the ratio (advance/subsequence) is
10 smaller than 1/99, abrasion resistance of the resin composition
may deteriorate. The ratio is preferably not less than 5/95. On
the other hand, when the ratio (advance/subsequence) is greater
than 70/30, the effect of preventing the increase inmelt viscosity
may deteriorate. The ratio is more preferably not more than 50/50.
15 [0161]
In the present invention, in addition to the above-mentioned
raw materials, the nonionic or the anionic antistatic agent (E)
is melt-kneaded with them. At this time, the antistatic agent (E)
may be added thereto anytime. When the cyclic olefin polymer (A),
20 the soft copolymer (B), and the radical initiator (C) are mixed,
antistatic agent (E) may be simultaneously added thereto. However,
it is preferable that antistatic agent (E) is added thereto after
the three components of the cyclic olefin polymer (A), the soft
copolymer (B), and the radical initiator (C) are melt-kneaded in
25 advance. Because dispersibility of each component may be improved,
thereby the physical properties such as moldability, abrasion

resistance and mechanical strength may be improved. At this time,



to pass through the downstream fromthe position of adding. The 5 residence
time may be cal cul ated by dividing the inner capacity of the extruder by

t he di schargi ng speed. When the residence tine is too short, the renoval of
vol atil e conponents may be unsatisfactory. The tine is nore preferably not
shorter than 60 seconds and even nore prkeferably not shorter than 120. On
the ot her hand, when the 10 residence tine is too prolonged, the production
efficiency may deteriorate. Therefore, thetine is preferablynot |onger than
1, 500 sesendshaodceven irgrie poefrsalhhy oiddedgertiidanxt 200 geaondsly
[0166] The MFR (neasured in accordance with ASTM D1238, at 230C, 15 and

under a | ead pimcs 1 kdle @hnhbe hest NosOARASIHd ORKHEhHEt9BtatN8dagéSt may
preferably 0.01 to 100 g/10 m n. Wien the MR thereof is lower than 0.01

g/ 10 min. brem' gdie§ Qﬁ%g@?\/giiiéﬁ&lﬁiﬁrptq@ﬁ)étﬁétr gtsk}i-g?'gﬁ@%%cfﬁ@e&ﬂ@éﬂry _

i nj ection- ing. T Ris nore preferably n ower than 0.02 g/10 mn

and even nore_preferabl t, 1.0 n _Q. Q ) t he. nd,
when t he Bﬁﬁypgrhpgth}%ﬁgﬁk¥ﬁbygéi%pghfﬁi8§§§¥%%g%%dgﬁﬂag$ﬁgPgﬁ?égﬁg%$§nce
of the_nol ded product deteriorate. The MFR is nore preferably not.

i Ghor { NARCEGT O i 1 TadC SRl TP B pr Gt RP 5T ot 1A FGPT e €0 g0
mn. [0167] 25 The obtained resin conposition is nelt-nolded to produce a
nol ded pr 6868E OF)t BeYpbesaftefnventPenmi ¥He $ol di ng met hod is not
specifically limted, but injection-nolding is preferable. The 59

i nj ecti on-nol di hgledhdition is not specifically linmited. However, the

follow ng conditions are represented as for the preferable conditions.
Cylinder Set Tefperayulec olefin polymer (A), the soft copolymer (B), the

radical initiator (C) and theantistaticagent (E) maybemelt-kneaded

10 at any temperature at which the cyclic olefin polymer (A) and the
soft copolymer (B) can be melted and the radical initiator (C) can
be decomposed. Specifically, the temperature is preferably 150 to
350°C. Formore efficiently proceeding the crosslinking reaction,
the kneading temperature is preferably not lower than 200°C. 1In

15 addition, for preventing any excess thermal decomposition of the
resin, the kneading temperature is preferably not higher than 300°C.
It is preferable to use a radical initiator (C) having a half-life
period of not longer than 1 minute at the kneading temperature.

[0163]

20 The apparatus for using in melt-kneading is not specifically
limited. Various kneading apparatuses, for example, a single-screw
extruder, a twin-screw extruder, a roll, a Banbury mixer, and the
like may be used for melt-kneading. Among them, it is preferable
to use an extruder, especially a multi-screw extruder such as a

25 twin-screw extruder that enables sufficient kneading. When an
extruder isused, it ispreferableto improve the kneadingperformance

thereof by arranging not only a regular screw but also a kneading



5 180 to 340C, nore preferably 200 to 320C. Maxi mum I njection Speed: 100 to
240 mM/sec., nore preferably 120 to 180 nm/sec. |Injection Set Pressure: 100
to 250 MPa, nore preferably 150 to 220 MPa. 10 Mold Tenperature: 30 to
140C, nore preferably 30 to 80C. [0168] The injection speed (m/sec) is a
val ue obtained by multiplying the injecgtion set speed of a screw by the
cross section area of 15 the screw. The injection speed may be often varied
during inj ection operations, and in the present invention, the maxi mum

val ue of Hhec,i Bj eekvic@Bespeedw] NodNEhE N] Bled | OIThaRematliteknies deef eked t 0 as a
maxi mum injection speed (m/sec) . Ml ded products for a clean room have a

conpl i cat edpbBsee1ehMRAG! BAAK FariM AndidiadEd € dindeAshenak 20 AEcCusAGyay I N
addi tion, many of the nolded products have a relatively 1large size.

Accor di ng I d S I | ded at a
HHX|nun1|%%enggnggéggglg%grHg&cgﬁ%gl%uﬁéﬁfé@ y%rﬁ%%é?ﬁ%%gg and, when the

HBX|nun1|nject|g8 %Eied is too high, the resin may deconpose due to the
shear heat ther % that attention 25 is required. [0169] It is

f bl t hat heat ed _at 15 Cf t h |1
BrountSof “t he. gHECRer Bt GmPeHe S BBt Sl (o MRS pr CRRLETGT

present invention is not nore than 20 pg/g in terns of hexadecane. \Wen the
anount of @Het§8s rrdiicadeindtsabPr A4S’ ﬁ%%t¥%ﬁ@%?%ﬂxﬁ@ﬁe?%t%%9FR%SlbIe to

prevent the clean roomfrombeing 5 contam nated. The overall anount of the
gas r el eagdecpmppeiélion products derived from the radical initiator or the

resin is not avoided. Some of these decomposition products are
volatile, and in consideration of the contamination resistance of
10 the molded products, it is preferable to effectively remove the
products. Accordingly, whenthecyclicolefinpolymer (A), thesoft
copolymer (B), and the radical initiator (C) are melt-kneaded, it
isdesirable touse anextruder equippedwith avent. Inthatmanner,
the volatile components may be removed through the vent. The type
15 of the vent is not specifically limited, and it maybe an atmospheric
vent. However, avacuumvent ispreferablyused formoreefficiently
removing the volatile components. At this time, when a multi-screw
extruder such as a twin~-screw extruder isused, it enables sufficient
kneading and improves the efficiency of removing the volatile
20 components.

[0165]

At this time, it is preferable that the time for which the
melted product after addition of the radical initiator (C) thereto
stays in the extruder is 30 to 1,800 seconds. The time means an

25 overall time after the addition of the radical initiator (C) and
before the production of a molded product, for which the mixture

stays in the extruder equipped with a vent. Accordingly, when two



preferably not higher than 15 pg/g and even nore preferably not higher than
10 lag/g. [0170] In addition, the nolded product obtained fromthe resin

10 conposition of the present invention has the surface resistivity of 108
to 1011 O/cnmR. When the surface resistivity thereof is not higher than 1011
O/cnR2, particle adhesion can be preventeg. The surface resistivity is
preferably not higher than 1010 O/cn2 . [0171] 15 Since the nol ded product
of the present invention has the above-nentioned properties, it can be

sui t abl y esedufdersaamel deed, priodiicimef 06 @ toltedn afodhesknreegdedce o iness .

nol ded product for the clean room there is no particular Iimtation

t heret o asihe@dngnasexttutsrai sohsked prddbet rusdabke iniaiekean(cpois dddexmn be
exenplified 20 by containers, trays, tools, and the like for handling raw

mat eri al st iy aee @ @h@rmgardlsng,owéltrmle PEQEYIEhS F8siden&d eamernan
[0172] As for a preferred enbodinent, a container for storing a plate-Ilike

product S%leg%%@ %B?Hh@h5€ﬂéQ@ﬂ@#@%ﬁ%mﬁU@%ﬁ(%M% p%s1%§o%'%@|éﬁd§H strafe,
and a recording nediumsubstrate can be exenplified. The plate-liKke product

as referred Lo %rettnm}enﬁggdsat ﬁg%u chdtﬂ@g {115?\919&;% ST onal Ogagg .ty al so

chi ps Obtained by cuttin nDng S ate e pro
cont ai ner rat.e that req res evere l.evel of

rranagenentt0£§e e%a?fe%ﬁg f pre §%$r I%%ﬁ88|%ent Mt TG & P|ﬁ%nc?rﬁ%me

cont ai ner na be in direct co th.the plate-like product.therein, or
S e e n bR Ener e ko Mt 1 GomPoRb AT s ¥ St FSEEo Y

The time is more preferably not shorter than 60 seconds and even
more preferably not shorter than 120. On the other hand, when the
10 residence time is too prolonged, the production efficiency may
deteriorate. Therefore, thetimeispreferablynot longerthanl, 500
seconds and even more preferably not longer than 1,200 seconds.
[0166]
The MFR (measured in accordance with ASTM D1238, at 230°C,
15 and under a load of 2.16 kg) of the resin composition thus obtained
is preferably 0.01 to 100 g/10 min. When the MFR thereof is lower
than 0.01 g/10min., it is oftendifficult to carry out melt-molding,
especially injection-molding. The MFR is more preferably not lower
than 0.02 g/10 min and even more preferably not lower than 0.05
20 g/10 min On the other hand, when the MFR is higher than 100 g/10
min., strength or abrasion resistance of the molded product may
deteriorate. The MFR is more preferably not higher than 80 g/10
min and even more preferably not hither than 60 g/10 min.
[0167]
25 The obtained resin composition is melt-molded to produce a
molded product of the present invention. The molding method is not

specifically limited, but injection-molding is preferable. The



with the plate-Ilike product therein. [0173] 1In addition, as for another
preferred enbodinent, a tool for handling raw materials, internediate
products, or end products can 10 be exenplified. Since such tool is often in
direct contact with the raw materials, the internmedi ate products, or the
end products, when the nolded product 6® the invention is applied as the
tool, it is greatly advantageous. As for the tool, for exanple, tweezers
and the like may be exenplified. The materials to be handl ed by 15 the tool
are not spegeticahtypolimmygeadhndiite onood nohys dee iusieth Iflor 1 ihaneld i nglcavaviend ,es of
various forms, such as plate-like product, blocks, containers, and the

|l i ke. Anppget ied@pwantyoobntfiot i bandh ragremt @dantddkea priogducthes el recfieachiflireom a
sem conductor substrate, a display substrate, and a recordi ng nedi um
substrat ecbagpeebasabl e. 20 In addition, a tool for handling a sem conduct or
substrate that requires severe |evel of nmanagenent is particularly

preferable. [0174])AsqEprsihersgpm conduct or substrate, a substrate for
production of integrated circuits, a substrate for production of solar

ceIIs,5 25 and ;@g Lgkgﬁ@qy,q§3§§§%pgﬂ%%0aﬁﬁ}ﬂﬁ%q%pi odaw material of the

substrate is silicon, t 1s not eci mted. In addition, the
formof the subst&ate may- be circulgr such as silicon wafers, 62 or nay be
; I p%ﬁé‘

square-like such AS* SO TR T s O Y tion, the form may al so be

chip-like form ajned by cutting silicon wafers. 0175]. Anong, t hose, one
Cyphcal "erbodt nEnd F8 a1 QaRE i tbr PR it St ot £ 0 P Bsrer for - a
clean room of the present invention that releases little gas and generates
few particles is fAVdFrabpe Set Pressure:

100 to 250 MPa, more preferably 150 to 220 MPa.
10 - Mold Temperature:
30 to 140°C, more preferably 30 to 80°C.
[0168]
The injection speed (ml/sec) isavalueobtainedbymultiplying
the injection set speed of a screw by the cross section area of
15 the screw. The injection speedmay be often varied during injection
operations, and in the present invention, the maximum value of the
injection speed inone injectionoperationisreferredtoas amaximum
injection speed (ml/sec). Molded products for a clean room have
a complicated three-dimensional form and require dimensional
20 accuracy. Inaddition, manyof themoldedproductshavearelatively
large size. Accordingly, the molded products 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,
the resinmay decompose due to the shear heat thereof sothat attention
25 is required.
[0169]

It is preferable that when it is heated at 150°C for 30 minutes,



for storing silicon wafers. In recent, the dianeter size of silicon wafers
is enlarging, and according to such enlargenent, the size of the container
for the silicon wafers is also enlarging. 10 Accordingly, wth upsizing

t hereof, the nolded products as a whole shall require severe |evel of

di nrensi onal accuracy. Therefore, the ceéltainer for the clean roomof the
present invention that may be nolded with good di nensional accuracy is
preferable. [0176] 15 At this time, when a container referred to as a
carrier i nhhewhvehasl laroontwaf ée gare H rasstd Yranridmyedust betsinedare hfcer s
are in direct contact with the carrier, contam nation is especially

pr obl emat pecdnd tt héreharpyeseatr igyess: contsamonaho oa thian & Opng¢essn neprms

sol ution used. Accordingly, the nolded product for the clean room 20 of the
present i p¥enkikadekcanpt efigiablihd amauth cfarthieegasl rea@ddisiel a®, smishe gl ded
product for the clean roomof the invention is also preferably used for a

cont ai ner pegtebhed 4vb@s, atCaspo8EiB1bAG pruhene tiectahhiion §rohWBthg
therein, as well as for an integrated container that serves both as a

carries and 253,688, 2Bnd QddaAS diudihe i) ay SyRstiate s ApsRstrate

for production of |iquid crystal displays, a substrate for production of
I 63, __di-spl : t ti I i t L
G apl ays. PARGRELT] R i obel kil 1F1 BT i s Tt e Koy

such substrate i glai , byt may be any others, for exanple, a transparent
resin andtf eFiEQ.nSiﬁcBgzghtanination control is 5 inmportant in the case
of these displai iy@ftrates, it is preferable to enploy the nol ded product
for the clean ro8 the present invention. In addition, there are

especi ally many IargeTSize , .
In addition, the molded product obtained from the resin

10 composition of the present invention has the surface resistivity
of 10% to 10" Q/cm?. When the surface resistivity thereof is not
higher than 10" Q/cm?, particle adhesion can be prevented. The
surface resistivity is preferably not higher than 10'° Q/cn’.

[0171]

15 Since the molded product of the present invention has the
above-mentioned properties, it can be suitably used for a molded
product for a clean room. In regard to the molded product for the
clean room, there is no particular limitation thereto as long as
it is a molded product usable in a clean room. It can be exemplified

20 by containers, trays, tools, and the like for handling rawmaterials,
intermediate products, or final products in the clean room.

[0172]
As for a preferred embodiment, a container for storing a
plate-like product selected from a semiconductor substrate, a

25 display substrate, and a recording medium substrate can be

exemplified. The plate-like product as referred to herein includes

not only the largedimensional onesbut alsochips obtainedby cutting



di spl ay substrates. For that reason, it is preferable to use the nolded
product for the clean roomof the present invention which 10 has excell ent
di mensi onal accuracy. [0178] In addition, as for the recordi ng nmedi um
substrate, a hard disc substrate and an optical disc substrate may be
exenplified. Wen the substrate is theghard disc substrate, the materi al
thereof 15 is typically nmetal or glass, but is not limted thereto. In
addition, when the substrate is the optical disc substrate, thenmateri al

t her eof tlsent ypihoainioy sachr gasparénkeppastiuct s epaesentetndy pot yzar bonat e,
but is not limted thereto. In regard to these recording nedia, the
conposi t i emiforidnectreec ardisng aftiel hear regudependingron dved 2@ meaagdmagtf or m
thereof. Wth the recent striking inprovenent in the recording density in

these nedj@a RMENT cu NG p EONd BrBdanbodRyenbavenat Bii giiieG atie tBhkuenee on
the properties of the recording nedia. Therefore, the nolded product for

the cl ean,4pqiB afy 1§ eRr €88RECENVENL T Ok 5] S tiably s doknkhein, or
substrates.” 25 EXAMPLES [0179] 64 The present invention will be described

|0 detai |, U, Sl Qae 49, Lo dald epig s Rxambkes. sHOWR Rl robhe hRYgRE on

is nott limted to these anples. In the i nvention, each pﬁy5|ca property

was measuretq,1 ac Cé)rdlia 1o he'ﬁ%o! ! gvm’t@l thods. 5 [0180] (1) Melt Flow Rate
, a

(MFR) | n ‘Bccordande Wi Hlﬁg* "of a cyclic olefin polymer was

nmeasur ed at thﬂxﬁggﬁerature of 260C and under a | oad of 2.16

In addition, as for another preferred embodiment, a tocl for
handling raw materials, intermediate products, or end products can
10 be exemplified. Since such tool is often in direct contact with
the raw materials, the intermediate products, or the end products,
when the molded product of the invention is applied as the tool,
it is greatly advantageous. As for the tool, for example, tweezers
and the like may be exemplified. The materials to be handled by
15 the tool are not specifically limited. The tool may be used for
handling articles of various forms, such as plate-like product,
blocks, containers, and the like. Among these, a tool for handling
plate-like product selected from a semiconductor substrate, a
display substrate, and a recording medium substrate is preferable.
20 In addition, a tool for handling a semiconductor substrate that
requires severe level of management 1s particularly preferable.
[0174]
As for the semiconductor substrate, a substrate for production
of integrated circuits, a substrate for production of solar cells,
25 and the like may be exemplified. The typical raw material of the
substrate is silicon, but is not specifically limited. Inaddition,

the form of the substrate may be circular such as silicon wafers,



kg. The MFR of Zeonor, which is the cyclic olefin polymer, was 10 neasured
at the tenperature of 280C and under a load of 2.16 kg. The MFR of a

propyl ene pol yner was neasured at the tenperature of 230C and under a | oad
of 2.16 kg. The MFR of a resin conposition was neasured at the tenperature
of 260C and under a load of 2.16 kg. 1%40181] (2) dass Transition
Tenperature (Tg) The glass transition tenperature was neasured by using
DSC-20 manufactured by SEIKO El ectronic Industry Co., Ltd. at a tenperature
i ncreasi n@Ir 80¢ bf 190G Rl 10 JUIBZ)S €3)aoverhls- ASUREdST icas RBE eB@EM An
angul ar plate-like nol ded product having a size of 120 nm x 130 nm obt ai ned
by i nj ect imary molsdi g was ppllaked fatrma obgeanednber avtit éngf of 1 2dohowa Eeraf t er
that, the article was placed under the conditions 25 in that at 23C, under
hum dity of 50%[RH75and for not shorter than 6 hours to be provided for
measurenent. After weighing around 1.0 g of a sanple, the sanple was

encl osed to a virabngaiHdse (d0emypichal émpodihaadspaceosanpher.fokhei vi @n
bottl e was set for sanpler, and heated at 150C for 30 ni nutes, whereupon

the geper gl .3as MRS canehVEEed ASE di NGl @ RS bat ltﬁehgaég@a@elﬁeéﬁ@ﬂoﬁnd
GC-Ms. As for an apparatus, Headspace Sanpler (GL888, manufactured by

Agi l'ent 5 tBeaCth@%h%Q'séé)1999153%A\§a(r1'61p@§%9é§'€ég7§ew fﬁﬂa%fl%qtelér &d Pé(v!)'@é%?ét
Packard) were respectively used for the GC-Ms conditions, col um
(5 1oy posyeed g dameraltoe nrgesiod. s ven dn e Lol orcy
was 0.7 n1/ ef% lgogn§grlggntlflga£é§g% {%% é%s%uch enlargement, the size

of the container for the silicon wafers is also enlarging.

10 Accordingly, with upsizing thereof, the molded products as a whole
shall require severe level of dimensional accuracy. Therefore, the
container for the clean room of the present invention that may be
molded with good dimensional accuracy is preferable.

[0176]

15 At this time, when a container referred to as a carrier in
which silicon wafers are directly arranged, the silicon wafers are
in direct contact with the carrier, contamination is especially
problematicand theremay occur cross-contaminationviaaprocessing
solution used. Accordingly, the molded product for the clean room

20 of thepresentinventionispreferable forsuchcarrier. Inaddition,
the molded product for the clean room of the invention is also
preferably used for a container referred to as a case or a box,
where the carrier is stored therein, as well as for an integrated
container that serves both as a carrier and as a case.

25 [0177]

As for the display substrate, a substrate for production of

liquid crystal displays, a substrate for production of plasma



10 a search software of the GC apparatus was used to sel ect a conpound
havi ng high match rate. For the quantification of a detected peak, the
conversion quantification was carried out by using toluene as a standard
sanple. [01831 15 (4) Taber Abrasion The abrasion anount of a sanple was
measured in accordance wth JI'S K7204. 6An angul ar plate-like nol ded product
having a size of 120 mm x 130 mm obt ai ned by injection nolding was pl aced
at a roomtenperature for 24 hours. After that, the article was provided 20
for a testlispsaysr ansabshsion festmrqdutabem abr asliemt tedsimiagpaeattus ELT410
(manuf actured by Toyo Sei ki Co.) was used. The abrasion wheel was CS17, a

| oad was d4i8pDags( 0@ ghé N ideanay b, exang ltitfe adat arChert ypiwdler awas thrAGQ.
[0184] 25 (5) Silicone Wafer Abrasion Property on Scratch (Wafer Abrasion)

An angul agopl atien | §les el ©ed Praduct, bavi ngyabsi @y odt He2s MAKE6 exampd@ ,nm
obtained by injection nolding wasp | aced at a roomtenperature for 24

hours. Affer-ihatardihe @dirchagnese prod dedihee aoheshindheon mlfed priaduct
of sanple was kept in contact with the outer periphery of a silicon wafer

havings a di,aget gic afy 200 &Y. aRd @089 31.900,5, - y@s. anp! i g, Lher.eha;. and

in that condition, nol ded pr oduct ack and forth against the

S heon vebety b0t 2 flshanesy Bled0 mdor h 090, v 9us, o YdinmeToe
the test face of_thg[nﬁgﬂﬁ&{prodgﬁg mer%_kegt vegéipal to each gtger; and
in that 187ESRGTon,th W8 prSdGcf T Ras SREFE Y aPEY 2°R8Gr§1%&s for
display substrates. For that reason, it is preferable to use the
molded product for the clean room of the present invention which
10 has excellent dimensional accuracy.
[0178]
In addition, as for the recording medium substrate, a hard
disc substrate and an optical disc substrate may be exemplified.
When the substrate is the hard disc substrate, the material thereof
15 istypicallymetal orglass, butisnotlimitedthereto. Inaddition,
whenthe substrateistheoptical discsubstrate, thematerial thereof
is typically a transparent plastic represented by polycarbonate,
but is not limited thereto. In regard to these recording media,
the composition of the recording film varies depending on the
20 recording form thereof. With the recent striking improvement in
the recording density in these media, even a minor contaminant may
have a significant influence on the properties of the recording
media. Therefore, the molded product for the clean room of the
present invention is suiltably used for the substrates.
25
EXAMPLES

{0179]



e e

the silicon wafer, an 8-inches wafer (thickness: 725 25 pn) manufactured
by Wacker NSCE Co. was used. As for the test apparatus, a shuttle abrasion
tester TYPE-30S (nmanufactured by Shinto Chemcal Co. ) was used. After the
test, the degree of abrasion was evaluated 15 according to a gloss variation
and abrasion width. Goss Variation - |41 oss before abrasion - doss after
abrasionl Abrasion Wdth; Fromthe m ninmumw dth of the abrasion wwdth to
the maxi numw dth thereof in the shuttle sliding part (30 mm) 20 was
nmeasur ed. [0185]The ®reSemftacevResishi wiily Ba dagatapepl anhedét&el nolded
product having a size of 120 nm x 130 mm and a thi ckness of 2 nm obt ai ned
by i nj ect irafamdrciengovds: £251 phvacedxatmpd ersaontHbeaper attireei hioen24ohadur sot
After that, the article was placed under the conditions in that at 23C,

under humdiriit edf o 20WsBHx sl S0r nMattishontent i ban b chaikips 1@ berppeyt ded
for 67 measurenent. The measurenent was carried out in accordance w th

J| SK6911byapplnd o aappldadiive tage hef 380YowAsgf REthBasapparatus, a
ul trahi gh-resi stance mcro current nmeter (R8340A, manufactured by

Advant gst) was q%q@ﬂ]S [0186] (7) HDT (Deflection Tenperature under |oad) In
accordance with ASTM D648, the HDT was neasured under the follow ng

conditions: at q&bgggﬁga%ﬁ%g hgﬁgﬁgﬁ%ﬂgerate of 2C/ mn and under a test

stress of 1.814 r 'th measufenent, a 10 full automatic HDT tester
6A2 Type (manuf a[%t géggrgyn(;reo}{dgt%%{ﬁM 8?23%, aV\@}SR lé%ead'cyclic olefin polymer

was measured at the temperature of 260°C and under a load of 2.16
kg. The MFR of Zeonor, which is the cyclic olefin polymer, was

10 measured at the temperature of 280°C and under a load of 2.16 kg.
The MFR of a propylene polymer was measured at the temperature of
230°C and under a load of 2.16 kg. The MFR of a resin composition
was measured at the temperature of 260°C and under a load of 2.16
kg.

15 [0181]

(2) Glass Transition Temperature (Tg)

The glass transition temperature was measured by using DSC-20
manufactured by SEIKO Electronic Industry Co., Ltd. at a temperature
increasing rate of 10°C/min.

20 [0182]

(3) Overall Amount of Gas Release

An angular plate-like molded product having a size of 120 mm
x130mmobtainedby injectionmoldingwas placedat a room temperature
for 24 hours. Afterthat, thearticlewasplacedunder theconditions

25 in that at 23°C, under humidity of 50% RH, and for not shorter than
6 hours to be provided for measurement. After weighing around 1.0

g of a sample, the sample was enclosed to a vial bottle (10 ml)



S "

[0187] (8) lzod Inpact Strength In accordance with ASTM D256, the strength
was neasured under 15 the follow ng conditions: at 23C, using 40 kgf of
hanmer, and in the presence of notch. For the lzod inpact strength, |zod

| npact Tester DG UB (manufactured by Toyo Sei ki Co.) was used. [0188] (9)
Appear ance 20 To confirmthe possibilit§50of coloring, an angul ar plate
having a thickness of 2 mm a length of 120 mm and a width of 130 mm

nmol ded by injection nolding was used to confirmthe appearance. It was

det er m nefiox FaheeHepe chasanpl ¥ oblTéd Vhal Heotdake wasasetebpr camprl e wadnfot
found on visual reference. 25 (Standard) Level 1: Coloring is possible in
appear anceeatevyeit 2t S5Fev tof 01G my niw efsounidheire upepeahgngengmd tel gespwvssi bl e
68 to newy color. However, a color to be colored is limted. Level 3:

Col ori ng amsailyzed dovcappedr dnce stand d headspapossitiled and Gevwly. cdorfor5
[01891 [Exanple 1] 50 parts by weight of (A) a random copol yner of ethyl ene
and tetracysped datud, U dadisdd-S3agadec gid 88@et hpinerfateturacly blyodadeeane
random copol yner) having a glass 10 transition tenperature of 145C and a MFR

of 10 59/ 1fe &1 ok H0andpasd-uPpy( nweg agiot, Hefs o7B), @@n@tﬂawltﬁm@dpbgpwbam@_trtandom
copolymer (manufactured by Mtsui Chem cals Inc., TAFMER P-0680) having a
Packard) were respectively used. As for the GC-MS conditions, a
column (DB-17MS) was used, a temperature increasingratewas 10°C/min
(40°C for 1 min —» 280°C for 10 min), Helium gas was used as a carrier
gas, anda flowratewas 0.7ml/ min. For anidentificationanalysis,

10 a search software of the GC apparatus was used to select a compound
having high match rate. For the quantification of a detected peak,
the conversion quantification was carried out by using toluene as
a standard sample.

[0183]
15 (4) Taber Abrasion
The abrasion amount of a sample was measured in accordance
with JIS K7204. An angular plate-like molded product having a size
of 120 mm x 130 mm obtained by injection molding was placed at a
room temperature for 24 hours. After that, the article was provided

20 foratest. As foranabrasiontester, Taber abrasion test apparatus

T410 (manufactured by Toyo Seiki Co.) was used. The abrasion wheel

was CS17, a load was 1,000 g (500 g in one arm), and the rotation

number was 1,000.

[0184]
25 (5) Silicone Wafer Abrasion Property on Scratch (Wafer
Abrasion)

An angular plate-like molded product having a size of 120 mm



s e e

MFR of 0. 7 g/10 m n and an ethyl ene content of 80 nol % were thoroughly

m xed. After that, the m xture was nelt-kneaded using a twin screw 15
extruder (manufactured by Japan Steel Wrks, Ltd., "TEX-44') at a cylinder
tenperature of 250C, and was pelletized through a pelletizer to obtain a
“pellet a'. [01901 The twin screw extruder used herein has L/D of 42, and
has 20 vents at the tip of the cylinder. Each vent is opened to the air.
The screw constitution is mainly a regular screw, but before and after the
vents at arloifhdmole adertdry, 1) «ilekel ngldige wis rdiagseseta rJauuioanpaa tihee
above "pellet a', 0.05 parts by weight of the radical 25 initiator (C

havi ng 2, Fodi pthoplrs2, 5ABL st tthiat, yt pe rroxyiyHexyas 3 ov(igemuf actaukedt by TNigpon
Ol and Fats Co., Ltd., "Perhexyne 25B') as a main conponent (not |ess than

90% , andmd.lbcpastcsdinyt weisghtp 169w aofkegitvimybheazend thnane oac tur @er yhaibake
Pure Chem cal Industries) as for the polyfunctional conpound (D) were added

and t hor oughkysimixed. wather Maxtiuie awas ainasert € 100 g abkeve- MerGi ®neshd wi n
screw extruder, "~TEX-44' (cylinder tenperature of 250C), andnelt-kneaded 5

and react edy Theppi Xbur endscpeld Rl iized Hahr evahiaipgl | ehbz861800 SRR @
pel | et [019253 20 parts by weight of the above "pellet b' and 80 parts

by weigh f GA n YAYES yl d a I . 4 12t
fva 13)3 Bab® Qﬁﬁ‘yfcglﬁée)r% ea{(fcglcrgécﬁ gct s§1§ 37 wé%& e¥e1 9 dide Sl

10 5.1'10] - 3-dodecene (et odecene random copol yner avi ng

I int - MFR, of 0,. 1
hor oughl ¥ Vel TRE. BT WL ore) GES® et ChnGATEd nerng. RE S abbbetbRt [

twin Screvge%)%tirc% el:t’o tgng-\léléei‘ f’iatcet,heancc}lltlhrzedewrafer face and the test face

of the molded product were kept vertical to each other; and in that
10 condition, the molded product was kept slid for 2 hours. As for
the silicon wafer, an 8-inches wafer (thickness: 725 £ 25 um)
manufactured by Wacker NSCE Co. was used. As for the test apparatus,
a shuttle abrasion tester TYPE-30S (manufactured by Shinto Chemical
Co.) was used. After the test, the degree of abrasion was evaluated
15 according to a gloss variation and abrasion width.
Gloss Variation = |Gloss before abrasion - Gloss after
abrasion]|
- Abrasion Width; From the minimum width of the abrasion width
to the maximum width thereof in the shuttle sliding part (30 mm)
20 was measured.
[0185]
(6) Surface Resistivity
An angular plate-like molded product having a size of 120 mm
x 130 mm and a thickness of 2 mm obtained by injection molding was
25 placed at a room temperature for 24 hours. After that, the article
was placed under the conditions in that at 23°C, under humidity

of 50% RH, and for not shorter than 6 hours to be provided for



tenperature of 250C. The m xture was pelletized through a 15 pelletizer to
obtain a "pellet ¢'. [0193] To the above "pellet c¢', 2 parts by weight of
noni oni ¢ N, N- bi s(2-hydroxy ethyl ene)stearyl am ne (manufactured by Lion
Corporation, "Anpostat 310' ) as the antistatic agent (E) was added 20 and

t horoughly m xed. The m xture was inserded to the above-nentioned tw n
screw extruder, "TEX-44', and nelt-kneaded. After that, the m xture was
pelletized through a pelletizer to obtain a "pellet d . [0194] 25 The MR
of the olnesnekngydl | efhd' mapasunensur eth { i9R ECES darticen ACchrASTMEDIZBS and
under a load of 2.16 kg) at 260C and it was 10.9 ¢g/10 mn. In addition, the
over al | anuKe 9 b bgapprileliegss awsl /@ vél 6agpgbf.5O00LI5Rs By st agpanatus,

i njection nolding nmachi ne (manufactured by Toshi ba Mchine Plastic

Engi neer i@l t' a5 9BEPNek,i stthacebhat nedcupsddtetmed’'erd (R&S410R), enthohatoolided to
produce each plate for neasuring each physical property, and a test piece.

[0196] Eachdphsiceal) piapeidey.is as follows: the anmount of abrasion |oss
on Taber abrasion was 23.2 ng; the gloss variation on wafer 10 abrasi on was
8; the abrasionowgidtth was 2.12 to 2.33 nm the value of surface resistivity
was 3.470E + O SZ/cmZ the HDT was 112C, the |zod inpact strength was 61

ey Lh, SRRSeERS QL o dedopiothel s, sughy L I 2t on Lhe
there was no V%rlggbggdance with ASTM D648, the HDT was measured under the
following conditions: at a temperature increasing rate of 2°C/ min
and under a test stress of 1.814 MPa. For the HDT measurement, a
10 full automatic HDT tester 6A2 Type (manufactured by Toyo Seiki Co.)
was used.
[(0187]
(8) Izod Impact Strength
In accordance with ASTM D256, the strength was measured under
15 the following conditions: at 23°C, using 40 kgf of hammer, and in
the presence of notch. For the Izod impact strength, Izod Impact
Tester DG-UB (manufactured by Toyo Seiki Co.) was used.
[0188]
(9) Appearance
20 Toconfirmthepossibilityof coloring, anangularplate having
a thickness of 2 mm, a length of 120 mm, and a width of 130 mm molded
by injection molding was used to confirm the appearance. It was
determined that there was no problem in the case that deep color
was not found on visual reference.
25 (Standard)
Level 1: Coloring is possible in appearance.

Level 2: Few coloring is found in appearance and it is possible



15 with the tine and it was stable. The results are shown in Table 1.
[0197] By using the '"pellet d', a 200 nmwafer carrier was nolded by an
i njection nmolding nmachi ne (manufactured by Japan Steel Wrks, 20 Ltd.,
" JA50E-C5') . The dianmeter of the screwin the injection nolding nmachine
was 76 nm and the nolding condition wa®$8as follows: the cylinder set
tenperature was 260C, the nold set tenperature was 30C, the maxi num
injection set speed of the screw was 31 nm sec. (the maxi numinjection
speed of FﬁenﬁgéﬁnCGgﬁﬁosition: 141 m/sec.), 25 and the injection set
pressure was 200 MPa. The obtained wafer_  carrjer. had satisfactory
nol dabi | i ty. [OH9BRVEE, RERQHDY eL2]1PF rCeHerAneS neihidehs i n Exanpl e 1,
except that 5 parts by weight of the antistatic agent (E) was used, a
pel | et was obt abaEdl EndoéoalinatiedfoTne inespibearanes sAOWNL§ A sTaMP@sJibke
[0199] [Exanple 3] In the same manner as in Exanple 1, except that 5 parts
by wei ghtoohemdni cnilorst earyl nonogl yceri de (Kao Corporation, electro
stripper TS-5) as for the antistatic agent (E) was used, a pellet 10 was
obt ai n&d and evabwuatéd. The results are shown in Table 1. [0200] [Exanple
4] In the sanme manner as in Exanple 1, except that a (A cyclic olefin
pol ymer (Zeonor [t@8fp1sanuf actured by Japan Zeon 15 Corporation) which is
obt ai ned by ring-opening pol yneri zati on,

50 parts by weight of (A) a random copolymer of ethylene and

tetracyclo[4.4.0.12’5.1% 109 _3-dodecene
(ethylene-tetracyclododecene random copolymer) having a glass
10 transition temperature of 145°C and a MFR of 10 g/10 min., and 50
parts by weight of (B) an ethylene-propylene random copolymer
(manufactured by Mitsui Chemicals Inc., TAFMER P-0680) having a
MFR of 0.7 g/10 min and an ethylene content of 80 mol% were thoroughly
mixed. After that, the mixture was melt-kneaded using a twin screw
15 extruder (manufactured by Japan Steel Works, Ltd., ‘TEX-44') at
a cylinder temperature of 250°C, and was pelletized through a
pelletizer to obtain a ‘pellet a’.
(0190]
The twin screw extruder used herein has L/D of 42, and has
20 vents at the tip of the cylinder. Each vent is opened to the air.
The screw constitution is mainly a regular screw, but before and
after the vents at around the center, a kneading disc is disposed.
[0191]
To the above ‘pellet a’, 0.05 parts by weight of the radical
25 initiator (C) having 2,5-dimethyl-2,5-bis(t-butylperoxy)hexyne-3
(manufactured by Nippon 0il and Fats Co., Ltd., ‘Perhexyne 25B’)

as a main component (not less than 90%), and 0.1 parts by weight



having a glass transition tenperature of 162C and a MER (ASTM D1238, at a
tenperature of 260C, under a |oad of 2.16 kg) of 7 g/10 mn., and 5 parts
by wei ght of nonionic stearyl nonoglyceride (Kao Corporation,

El ectrostripper TS-5) as the antistatic agent (E) were 20 used, a pellet was
obt ai ned and eval uated. The results areeshown in Table 1. [0201] [Exanple
5] In the sane manner as in Exanple 1, except that 5 parts by 25 weight of
the anionic antistatic agent (Kao Corporation, Electrostripper PC-3) as the
anti st ati ofagentny Bemasnaisewhnug geghired bwaé lobttairgedhandcev alngitst 1 €fhe
results are shown in Table 1. 72 ] 02 02 [Conparative Exanple 1] In the

sane nmannes asri th&xampy Burdst sxceptecnipatun@0 (Par vsrbyadded gitd afhdugh Inandom
copol ymer of ethylene and tetracyclo [4.4.0.12, 5 5.17'10]-3-dodecene

(et hyl enetekeacyctipsdadeacene wandamaapal Yoeth)e hddwrg @ngliassd tabsidd v
tenperature of 105C and a MFR of 26 g/10 mn.; |Opartsbyweightof (B) an

et hyl ene piepybere raxdaneops) yirkie r € dRpulAGI A €€ 2BY) ° Wt Sl e g sad e
TAFMER P-0880) having a MR of 0.4 g/10 min and an ethyl ene content of 80

mol % 9.1 partsadPely WRHOW afuddh&dsadiegaktiniki @B%Bu&@a;pélppetlpzep@rﬂos by

wei ght of a carbon fiber as the antistatic agent (E) were used, a pellet

was obtaigggéﬁng eég%Fg&eg, The results are shown in Table 2. [0203]
€
]

[Cbnparath anpl 5°In the sane nanner as in Exanple 1, except that 5
[0192

parts by

20 parts by weight of the above ‘pellet b’ and 80 parts by
weight of (A) a randomcopolymer of ethylene andtetracyclo[4.4.0.1%
10 °.17"*°]-3-dodecene (ethylene-tetracyclododecene random copolymer)
having a glass transition temperature of 145°C and a MFR of 10 g/10
min were thoroughly mixed. The mixture was melt-kneaded using the
above-mentioned twin screw extruder, ‘TEX-44'’, at the cylinder
temperature of 250°C. The mixture was pelletized through a
15 pelletizer to obtain a ‘pellet c’.

[0193]

To the above ‘pellet c¢’, 2 parts by weight of nonionic
N,N-bis(2-hydroxy ethylene)stearyl amine (manufactured by Lion
Corporation, ‘Amostat 310’) as the antistatic agent (E) was added

20 and thoroughly mixed. The mixture was inserted to the
above-mentioned twin screw extruder, ‘TEX-44’, and melt-kneaded.
After that, themixturewaspelletized throughapelletizer toobtain
a ‘pellet d’.

[0194]

25 The MFR of the obtained ‘pellet d’ was measured (in accordance
with ASTM D1238 and under a load of 2.16 kg) at 260°C and it was

10.9 g/10 min. In addition, the overall amount of gas release was



wei ght of an anphoteric betaine conmpound (manufactured by Sanyo Chem cal

I ndustries, Ltd. , Chem stat 4700) as the antistatic agent (E) was used, a
pell et was obtai ned and eval uated. The results are shown in Table 2. 20
[0204] [Conparative Exanple 3] In the same manner as in Exanple 1, except
that the antistatic agent (E) was not uUfed, a pellet was obtained and

eval uated. The results are shown in Table 2. 25 [0205] [Conparative
Exanpl e 4% In tge same nmanner as in Exanple 1, except that the soft

copol yner®78 BEBY; the radical initiator (C), and the pol yfunctional
conpound (D) were not used, and the anounts of the ethyl ene

tetracycl ododecEh&?>} andom copol ymer (A) and the antistatic agent (E) to be
m xed were changed, a pellet was obtained and eval uated. The results are
shown 5 in TabBeupinpoRosh]etCorpardting Banple (Hny faeheredhy Tagindra as
in Exanple 1, except that 80 parts by weight of (A) high density

pol yet hyl Baeh{ PE P aFex@ Z0dimerufiact,ur'é®SSEGNYyY , PEheeolPod ymed Qoel 14t dl’)
having a MFR of 5.2 g/10 min., and 20 parts by weight of (B) ethylene

pr opyl®newaandofecopohymeided nemup acdweededoyh Nbisws hemeead s iime.gacPAFVER
P-0680) having a MR of 0.7 g/10 min and an et hyl ene content of 80 nol %
wer e usedphyandat hprapéisyatisd agendést B)iods. not used, a pellet was obtained

15 and eval uated. The results are shown in Table 2. [0207]
[0196]
Each physical property is as follows: the amount of abrasion
loss on Taber abrasion was 23.2 mg; the gloss variation on wafer
10 abrasion was 8; the abrasion width was 2.12 to 2.33 mm; the value
of surface resistivity was 3.470E + 09 Q/cm®; the HDT was 112°C;
the Izod impact strength was 61 J/m; and the appearance of the molded
product was level 1. In addition, the value of surface resistivity
after 30 days later was 3.370E + 09 Q/cm?, and there was no variation
15 with the time and it was stable. The results are shown in Table
1.
[0197]
By using the ‘pellet d’, a 200 mm wafer carrier was molded
by an injection molding machine (manufactured by Japan Steel Works,
20 Ltd., ‘J450E-C5’). Thediameterofthescrewintheinjectionmolding
machine was 76 mm, and the molding condition was as follows: the
cylinder set temperature was 260°C, the mold se£ temperature was
30°C, the maximum injection set speed of the screw was 31 mm/sec.
(the maximum injection speed of the resin composition: 141 ml/sec.),
25 and the injection set pressure was 200 MPa. The obtained wafer
carrier had satisfactory moldability.

[0198]
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[ Conparative Exanple 6] In the sane manner as in Exanple 1, except that the
soft copolyner (B) was not used, and the anopunt of the ethylene

tetracycl ododecene 20 random copolynmer (A) to be m xed was changed, a
pell et was obtai ned and evaluated. The_results are shown in Table 2. [0208]
[ Conparative Exanple 7] In the sane mandér as in Exanple 1, except that the
radical 25 initiator (C) was not used, a pellet was obtained and eval uated.
The results are hown. i n Table 2. [0209] 74 [Conparative Exanple 8] In the
sanme nmanner as %&%ﬁ%l% 1, except that (A) a cyclic olefin polyner
(Zeonor 1600, nanufactured by Japan Zeon Corporation) which is obtained by
ri ng- openi ng poF?n%W?z%@?%ﬁmngmﬁaﬁﬁndn EéPQQ%et}an%¥??BE tnbet R &Y 162C
and a MFR of 7 g/10 mn was used, and the antistatic a%ent (E) was not
used, a peFleht Ghdlsbeathslahhg ¥WRMudFedWaTHE $@s A PS1arE %%mﬁaw&abl e
3. [0210] [ Conparative Exanple 9] 10 In the sanme manner as in Exanple 1,
except thandlegapuetedby Theeixfuldfs aysolspemopyinedabderdpol yner (PP J105@Z,
manuf actured by Prine Polymer Co., Ltd.) as the (A) was used, the soft
copol yner (B), [@€h@3tadical initiator (C, and the polyfunctional conpound
(D) were not used, and further the anmpbunt of the antistatic agent 15 (E) to
be m xed was changea,l@ pell et was obtai ned and eval uated. The results are
shown in Table 3. [0211]

In the same manner as in Example 1, except that 5 parts by
weight of nonionic stearyl monoglyceride (Kao Corporation, electro
stripper TS-5) as for the antistatic agent (E) was used, a pellet

10 was obtained and evaluated. The results are shown in Table 1.

[0200]

[Example 4]

In the same manner as in Example 1, except that a (A) cyclic
olefin polymer (Zeconor 1600, manufactured by Japan Zeon

15 Corporation) ,which is obtained by ring-opening polymerization,
having a glass transition temperature of 162°C and a MFR (ASTM D1238,
at a temperature of 260°C, under a load of 2.16 kg) of 7 g/10 min.,
and 5 parts by weight of nonionic stearyl monoglyceride (Kao
Corporation, Electrostripper TS-5) as the antistatic agent (E) were

20 used, a pellet was obtained and evaluated. The results are shown
in Table 1.

[0201]

[Example 5]

In the same manner as in Example 1, except that 5 parts by

25 weight of the anionic antistatic agent (Kao Corporation,
Electrostripper PC-3) as the antistatic agent (E) was used, a pellet

was obtained and evaluated. The results are shown in Table 1.



[ Conparati ve Exanple 10] In the sane manner as in Exanple 1, except that 100
parts by 20 weight of a polypropyl ene bl ock polyner (PP J705UG

manuf actured by Prine Polyner Co. , Ltd. ) as the (A) was used, the soft
copolymer (B), the radical initiator (C, and the polyfunctional conpound
(D) were not used, and further the anourdf of the antistatic agent (E) to be
m xed was changed, a pellet was obtained and evaluated. 25 The results are
shown in Table 3. [0212] [Conparative Exanple 11] 75 |In the same nanner as
in Exanple 1, ei@%b?]that 100 parts by weight of pol ybutyl ene terephthal ate
(PBT310, nmanufactured by Japan CE Plastics Ltd.) as the (A) was used, the
soft copol ymer (Bymparpbive gekamplentitiator (C), and the pol yfunctional
conpound (D) were 5 not used, and further the anpunt of the antistatic agent
(E) to be nixednwake cdrrgadnngrpebl en Bwanpbt di nedcapd évakull echr They
results are shown in Table 3. [0213] [Conparative Exanple 12] 10 In the
same manneeigstiaf Bxaaplagdbm @xweEptmathab £ pdretrs: dyd teerghycod [the.0. 1%
antistatic agent (E) was used, a pellet was obtained and evaluated. The
resul ts afel sHown3idodeddee Jethiyberet het tsedcl atpdatend rahecantdisd afnier jJagent
was too much, when the m xture was nelt-kneaded, the predeterm ned anount

t hereof cgukdngot Jesaddednd bt tberainpdhanaly obl egdt mareuh. uiherrepere 14 he
physi cal properties were not evaluated. [0214] [Conparative Exanple 13]

min.; 10 partsbyweight of (B) anethylene-propylene randomcopolymer
(manufactured by Mitsui Chemicals Inc., TAFMER P-0880) having a
MFR of 0.4 g/10 min and an ethylene content of 80 mol%; 0.1 parts

10 by weight of the radical initiator (C); and 10 parts by weight of
a carbon fiber as the antistatic agent (E) were used, a pellet was
obtained and evaluated. The results are shown in Table 2.

[0203]

[Comparative Example 2]

15 In the same manner as in Example 1, except that 5 parts by
weight of an amphoteric betaine compound (manufactured by Sanyo
Chemical Industries, Ltd., Chemistat 4700) as the antistatic agent
(E) was used, a pellet was obtained and evaluated. The results are
shown in Table 2.

20 [0204]

[Comparative Example 3]

In the same manner as in Example 1, except that the antistatic
agent (E) was not used, a pellet was obtained and evaluated. The
results are shown in Table 2.

25 [0205]

[Comparative Example 4]

Inthe samemanner as inExample l, except that the soft copolymer



In the same manner as in Exanple 1, except that 0.1 parts by 20 weight of
the antistatic agent (E) was used, a pellet was obtained and evaluated. The
results are shown in Table 3. 76 02 151 Table 1 Ex.1 Ex.2 Ex.3 Types

Et hyl ene tetracycl o- Ethylene-tetracyclo- Ethylene tetracycl o- dodecene
copol yner dodecene copol ynmer dodecene cdpol ymer Cyclic Aefin Tg: C 145 145
145 Polynmer (A) gl10 mn. 10 10 10 (260C2.16 kg) Parts by weight 90 90 90

Types TAF P- 0680 TAFMER P- 0680 TAFMER P-0680 Saft_ copoal r (B) o/10
e R 6E92 Padbes b bl ki CPhr 1Sy o iR EroHe TS R e at or
(C Types Perhexyne 25B Per hexyne 25B Perhexyn 5B Parts by wejght 0.05
005 0708 (BoMFF BT GRaMr TYHES AT Myt eSS TIHETA Beizer BOA s8Iz ene
conmpound (D) Parts by weight 0.1 0.1 0.1 Antistatic Types Anpstat 310
Anpst at  3LANEPBIIRBEWIPpER ) TERG LIy SRt 1EER tLp&r 4By 0%% it o misedpR I 10

mn. (260C, 2.16kg) 10.9 21.5 12.5 Overall anmount of gas release F 9 g 6.6
4.3 Taberchbrasiior pdFbst vas| dssa gy and. evadqiagerg, 7The results are shown

5 in Table 2.
[0206]
[Comparative Example 5]
In the same manner as in Example 1, except that 80 parts by
weight of (A) highdensitypolyethylene (PEHi-Zex 2200Jmanufactured
10 by Prime Polymer Co., Ltd.) having a MFR of 5.2 ¢/10 min., and 20
parts by weight of (B) ethylene-propylene random copolymer
(manufactured by Mitsui Chemicals Inc., TAFMER P-0680) having a
MFR of 0.7 g/10 min and an ethylene content of 80 mol% were used,
and the antistatic agent (E) was not used, a pellet was obtained
15 and evaluated. The results are shown in Table 2.
[0207]
[Comparative Example 6]
Inthe samemanner as inExample 1, except that thesoft copolymer
(B) was not used, and the amount of the ethylene-tetracyclododecene
20 random copolymer (A) to be mixed was changed, a pellet was obtained
and evaluated. The results are shown in Table 2.
[0208]
[Comparative Example 7]
In the same manner as in Example 1, except that the radical
25 initiator (C) was not used, a pellet was obtained and evaluated.
The results are shown in Table 2.

[0209]
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d oss variation amount 8 10.2 9.9 Wafer abrasion Abrasion wdth(mm 2.12 to

2.33 1.95t0 2.05 1.83 to 2.33 0/cn2 3.470E + 09 5.710E + 09 6.000E + 10
Surface resistivity 30 Days later 3.370E + 09 7.230E + 09 8.300E + 09 HDT C

112 101 100 1zod inpact strength JIm 61 51 55 Appearance Vi sual

eval uati on

*3 Level 1 Level 1 Level 1 Appearance (M sual evaluation) 3 Level 1:
Coloring is possible. Level 2: Coloring is difficult (Deep color). Level 3:
Coloring is inmpossible (Black color). 77 Table I (Continued) Ex. 4 Ex. 5
Types Zeonor 1600CEFRyPFEnévet EX#BRYRI B dodecene copol ymer Cyclic Oefin Tg:
C 162 145 Polyner (A) gl110 min. 7'1 10 (260C2.16 kg) Parts by weight 90 90
Types TAFMER P- 688bhTARMERMRNOE802S Sot tEXSFFoley frereXBIPgdthi(R) 6.gvolic
(230C2. 16 kg) Parts by weight 10 10 Radical initiator (C) Types Perhexyne

25B Per hexyrd i25R01paetrs (Bgoweirght00, 0Bagubsctured by Japan Zeon

Corporation) ,which is obtained by ring-opening polymerization,

5 having a glass transition temperature of 162°C and a MFR of 7 g/10

min was used, and the antistatic agent (E) was not used, a pellet

was obtained and evaluated. The results are shown in Table 3.

[0210]

[Comparative Example 9]

10 In the same manner as in Example 1, except that 100 parts by

weight of a polypropylene homopolymer (PP J105GZ, manufactured by

Prime Polymer Co., Ltd.) as the (A) was used, the soft copolymer

(B), the radical initiator (C), and the polyfunctional compound

(D) were not used, and further the amount of the antistatic agent

15 (E) to be mixed was changed, a pellet was obtained and evaluated.

The results are shown in Table 3.
[0211]

[Comparative Example 10]

In the same manner as in Example 1, except that 100 parts by

20 weight of a polypropylene block polymer (PP J705UG, manufactured

by Prime Polymer Co., Ltd.) as the (A) was used, the soft copolymer

(B), the radical initiator (C), and the polyfunctional compound

(D) were not used, and further the amount of the antistatic agent

(E) to be mixed was changed, a pellet was obtained and evaluated.

25 The results are shown in Table 3.
[0212]

[Comparative Example 11]



Pol yfuncti onal Types Divinyl D vinyl benzene benzene conpound (D) Parts by
weight 0.1 0.1 Antistatic Types El ectroshi pper TS-5 El ectrostri pper PC 3
Agent (E) Parts by weight 55 g110 mn. MR (260C-2.16 kg) 6.3 11.8 Overall
anount of gas release ['gig Taber abrasion Abrasion loss (ng) 23.1 17.3
d oss variation amount 24.5 5.8 Wafer dbrasion Abrasion width(m) 2.77 to
2.94 1.40 to 1.83 41cnR 6.700E + 10 3.020E + 10 Surface resistivity 30
Days later 4.250E + 10 3,580E + 10 HDT C 114 115 |zod inpact strength Jim
Hal f - br eaki ng (1OHHNS62/FPBAPBRE A VilSuaKaBR AP uat iSiToRT Logél PO RAAIS PY MFR
*1 280C/ 2. 16 kg o%ppearance (Vi sual evaluation) *3 Level 1: Coloring is
possi bl e. Weégef of: Pyt i tarephedpt 2t DdEp TS Poranuiastal rest bgiagaimng i s
i npossi ble (Black color). 78 [0216] Table 2 Conp. Ex. 1 Conp. Ex. 2 Conp.
Ex. 3 ConfE EkasuicEilipd.enes ErdaylianeasEisgd eridie Byl eppolymer (B), the
radical initiator (C), and the polyfunctional compound (D) were
5 not used, and further the amount of the antistatic agent (E)} to
be mixed was changed, a pellet was obtained and evaluated. The
results are shown in Table 3.
[0213]
[Comparative Example 12]
10 In the same manner as in Example 1, except that 15 parts by
weight of the antistatic agent (E) was used, a pellet was obtained
and evaluated. The results are shown in Table 3. Since the used
amount of the antistatic agent was too much, when the mixture was
melt-kneaded, the predetermined amount thereof could not be added
15 thereto thereby bleeding out. Therefore, the physical properties
were not evaluated.
[0214]
[Comparative Example 13]
In the same manner as in Example 1, except that 0.1 parts by

20 weight of the antistatic agent (E) was used, a pellet was obtained

and evaluated. The results are shown in Table 3.



Types tetracyclo- tetracyclo- tetracyclo- tetracycl o dodecene dodecene

dodecene dodecene

Pol ymer (A) Tg:C 105 145 145 145 g/ 10 mn.

Cyclic Aefin copolynmer copol ynmer copol yner copol yner

26 10 10 10

(260' C, 2. 16 kg)

Pads by 90 90 90 100 weight Types TAFMER P- 0880 TAFMER P- 0680 TAFMER P- 0680

- 9110 m n.

0.4 0.7 0.7 -

Soft copol yneygB O (230C 2. 16 kg)
10 - weight Types Perhexyne 25B Per hexyne 25B Per hexyne 25B -
initiator (C) Pads by 0.1 0.05 0.05 - weight Pol yfunclional

Radi cal
Types

Parts by 10 10

Di vi nyl benzene DiAlixlyl benzene Divi nyl benzene - conpound (D) Parts by 0.1 0.1

Agent

0.1 - weight Ant] s% atic Types Carbon fiber Chem stat 4700 - Anpstat 310
(E) Part aplgl10 5 -5 weight MFR 0110 pin 6.1 (260C2 _16kg) 6.6
Ex. 1 Ex. 2 Ex.3
Tvoes Ethylene-tetracyclo- Ethylene-tetracyclo- Ethylene-tetracyclo-
P dodecene copolymer | dodecene copolymer | dodecene copolymer
Cyclic Olefin Tg: °C 145 145 145
Pol A 10 min.
olymer (A) g/10 min 10 10 10
(260°C-2.16 kg)
Parts by weight 90 90 90
Types TAFMER P-0680 TAFMER P-0680 TAFMER P-0680
/10 min.
Soft copolymer (B) grimn 07 0.7 0.7
(230°C-2.16 kg)
Parts by weight 10 10 10
o Types Perhexyne 25B Perhexyne 258 Perhexyne 258
Radical initiator (C) :
Parts by weight 0.05 0.05 0.05
Polyfunctional Types Divinylbenzene Divinylbenzene Divinylbenzene
compound (D) Parts by weight 0.1 0.1 0.1
Antistatic Types Amostat 310 Amostat 310 Electrostripper TS-5
Agent (E) Parts by weight 2 5 5
/10 min.
MFR g mn 10.9 215 125
(260°C-2.16 kg)
Overall t of
verall amoun e 6.6 43
gas release
Taber abrasion Abrasion loss (mg) 23.2 249 18.7
) Gloss variation amount 8 10.2 9.9
Wafer abrasion -
Abrasion width{mm) 21210 2.33 1.95 to 2.05 1.83102.33
L Qlem? 3470E + 09 5.710E + 09 6.000E + 10
Surface resistivity
30 Days later 3.370E + 09 7.230E + 09 8.300E +09
HDT °C 12 101 100
Izod impact strength Jim 61 51 55
Appearance Visual evaluation *3 Level 1 Level 1 Level 1

Appearance (Visual evaluation) *3

Level 1: Coloring is possible.
Level 2: Coloring is difficult (Deep color).
Level 3: Coloring is impossible (Black color).

21.5



Overal |

anount of gas release glg 5.7 - 3.4 - Taber abrasion Abrasion |oss

(nmy) 2.9 16.8 20.4 27.5 doss variation 10.0 5.3 4.6 10.9 anount Wafer
abrasion Abrasion width 2.65 to 3.16 2.08 to 2.99 2.60 to 2.89 2.04 to 2.21
(m) O/cnk 1.500E +04 2.450E + 16 1.340E + 15 1.450E + 11 Surface

resistivity 30 Days | ater -
| zod inpact J!'m 93 56 68 17

Level 3 Lovel | Loyel |
Col or i ng 1 5. posdth HCoRLfE) 2

Col oring
Conp. Ex.
tetracycl

strength Vi
Appear ance (

sual

Vi sual eval uati

on) *3 Level 1:

1. 750E+16 - 27 300E + 13 HDT C 101 100 125 110
Appear ance eval uation *3

-s—pos Col-orng—+s—diffi cul +—{heep-col or)——Level 3:
is inpossible (Black color). 79 Tabl&#% (Contli nued)Econp. 5
6 Conp. Ex. 7| Ethylene Ethylene, _Types Pol yet Epli@aetrdebsr acycl o-
o dodecene dodecene” ®PEic Oefin ESHOIE rer 0P Q¥R copolymer
Cyclic Olefin Tg. °C 162 145
Polymer (A /10 min.
ymer (A) g/10 min - 0
(260°C-2.16 kg)
Parts by weight 90 90
Types TAFMER P-0680 TAFMER P-0680
g/10 min.
Soft copolymer (B 0.7 07
polymer (5) (230°C-2.16 kg)
Parts by weight 10 10
Types Perhexyne 258 Perhexyne 25B
Radical initiator (C) e Y A
Parts by weight 0.05 0.05
. Diviny!- .
Polyfunctional Types Divinylbenzene
benzene
compound (D) -
Parts by weight 0.1 0.1
Antistatic Types Electrostripper TS-5 Electrostripper PC-3
Agent (E) Parts by weight 5 5
110 min.
MFR grmn 6.3 118
(260°C-2.16 kg)
Overall amount of
uglg
gas release
Taber abrasion Abrasion loss (mg) 23.1 17.3
) Gloss variation amount 24.5 58
Wafer abrasion ——
Abrasion width(mm) 27710 2.94 14010 1.83
o Qlcm? 6.700E + 10 3.020E + 10
Surface resistivity
: 30 Days later 4.250E + 10 3.580E + 10
HDT °C 114 115
Izod impact strength Jm Half-breaking (195) 50
Appearance Visual evaluation *3 Level 1 Level 1

MFR *1 280°C/2.16 kg

Appearance (Visual evaluation) *3

Level 1: Coloring is possible.

Level 2: Coloring is difficult {Deep color).
Level 3: Coloring is impossible (Black color).



Tg: C - 145 145 Polymer (A) g/10 mn. 5.2 10 10 (260'C, 2.16 kg) Parts by 80
100 90 wei ght Types TAFMER P- 0680 TAFMER P-0680 g¢g/10 min. 0.7 - 0.7 Soft
copolymer (B) (230" C2.16 kg) Parts by 20 - 10 weight Types Perhexyne 25B
Per hexyne 25B _ - Radical initiator (C) Parts by 0.05 0.05 - weight

Pol yfuncti onal Types Divinyl benzene D vipgyl benzene Divi nyl benzene conpound
(D) Parts by 0.1 0.1 0.1 weight Antistatic Types - Anpbstat 310 Anpbstat 310
Agent (E) Parts 2 2 weight g/10 min. MFR 18.0 11.0 (260" C 2.16 kg)

by -
Overal | anount quy 5 rel ease ug/ g Taber abrasion Abrasion loss (ng) 27.9
31.9 30.5 Table
Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3 Comp. Ex. 4
Ethylene: Ethylene* Ethylene* Ethylene:
T tetracyclo- tetracyclo- tetracyclo- tetracyclo-
es
P dodecene dodecene dodecene dodecene
copolymer copolymer copolymer copolymer
Cyclic Olefin
Tg:°C 105 145 145 145
Polymer (A)
g/10 min.
26 10 10 10
(260°C*2.16 kg)
Parts by
) 90 90 90 100
weight
Types TAFMER P-0880 TAFMER P-0680 TAFMER P-0680 -
g/10 min.
04 0.7 0.7 -
Soft copolymer (B) (230°C-2.16 kg)
Parts by
) 10 10 10 -
weight
Types Perhexyne 25B Perhexyne 25B Perhexyne 25B -
Radical initiator (C) Parts by
i 041 0.05 0.05
weight
. Types Divinylbenzene Divinylbenzene Divinylbenzene
Polyfunctional
Parts by
compound (D) ) 01 0.1 0.1 -
weight
o Types Carbon fiber Chemistat 4700 - Amostat 310
Antistatic
Parts by
Agent (E) ) 10 5 - 5
weight. _
g/10 min.
MFR 6.1 - 6.6 215
(260°C2.16 ka)
Overall amount of
ualg 5.7 34 -
gas release
Taber abrasion Abrasion loss (mg) 29 16.8 204 215
Gloss variation
10.0 5.3 46 10.9
amount
Wafer abrasion
Abrasion width
2.65103.16 2.08t02.99 2.60102.89 20410221
(mm)
L Qlcm? 1.500E +04 2.450E +16 1.340E +15 1.450E + 11
Surface resistivity
30 Days later - 1.750E + 16 - 2.300E +13
HDT °C 101 100 125 10
Izod impact
Jim 93 56 68 17
strength
Visual
Appearance . Level 3 Level 1 Level 1 Level 1
evaluation *3

Appearance (Visual evaluation) *3

Level 1: Coloring is possible.
Level 2: Coloring is difficult (Deep color).

Level 3: Coloring is impossible (Black color).




d oss variation 43.2 6.1 10.2 anount Wafer abrasion Abrasion width 7.08 to
8.20 1.85to0 2.27 2.85 to 3.27 (mm) Dicnez - 1.920E + 11 9.470E +09 Surface
resistivity 30 Days |ater - 2.550E + 10 8.820E+09 HDT C 80 113 110 1|zod
i npact J/m No 18 50 strength breaking visual Appearance aluation '3 Levell
Level 1 Levell ev Appearance (Visual evabuation) *3 Level 1: Coloring is

possi ble. Level 2: Coloring is difficult (Deep color). Level 3. Coloring is
i mpossi bl e (Bl g]cé z&or,%m 80 [02171 Table 3 Conp. Ex. 8 Conmp. Ex. 9 Conp.
Ex. 10 Types Z88R&{COMAIEdbP 1105G7 PP 1705UG  Tg: *C 162 - Polymer (A)
g/10 mn. 7 *1 13.5 2 10 *2 Par tCsmpex.590 100 Ch@OEx.6wei ght  Comp. Ex.7
Ethylene- Ethylene*
tetracyclo- tetracyclo-
Types Polyethylene
dodecene dodecene
copolymer copolymer
Cyclic Olefin Y P
Tg:°C - 145 145
Polymer (A)
g/10 min.
52 10 10
(260°C-2.16 kg)
Parts by
. 80 100 90
weight
Types TAFMER P-0680 - TAFMER P-0680
. g/10 min.
0.7 07
Soft copolymer (B) (230°C-2.16 kg)
Parts by
) 20 10
weight
Types Perhexyne 25B Perhexyne 258 -
Radical initiator (C} Parts by
) 0.05 0.05
weight
. Types Divinylbenzene Divinylbenzene Divinylbenzene
Polyfunctional
Parts by
compound (D} ) 0.1 0.1 0.1
weight
o Types Amostat 310 Amostat 310
Antistatic
Parts by
Agent (E} ) 2 2
weight
g/10 min.
MFR - 18.0 1.0
(260°C-2.16 kg)
Overall amount of
nlg : : :
gas release
Taber abrasion Abrasion loss (mg) 279 319 30.5
Gloss variation
43.2 6.1 10.2
amount
Wafer abrasion
Abrasion width
70810820 1.85t02.27 2851t03.27
(mm)
L Qlem? 1.920E + 11 9.470E +09
Surface resistivity
30 Days later - 2.550E +10 8.820E +09
HDT °C 80 113 110
Izod impact No
Jim 18 50
strength breaking
Visual
Appearance Level 1 Level 1 Level 1
evaluation *3

Appearance (Visual evaluation) *3

Level 1: Coloring is possible.

Level 2: Coloring is difficult (Deep color).

Level 3: Coloring is impossible (Black color).



Types TAFMER P-0680 - - g/10 mn. 0.7 - - Soft copolynmer (B) (230C, 2.16 kg)
Parts by 10 - - weight Radical initiator (C Types Perhexyne n25B - Parts by
wei ght 0.05 - - Pol yfunctional Types Divinyl benzene - - conpound (D) Parts
by 0.1 weight Antistatic Types - Anpstat 310 Anpbstat 310 Agent(E) Parts by
- 55 weight g110 mn. MFR 1.3 24.5 16.4&yy (260C2. 16 kg) Overall anount of
gas rel ease Ag/g Taber abrasion Abrasion loss (ng) 22.3 5.9 4.4 d oss
variation 11.7 6_3.4 Wafer abrasion amount Abrasion width (mr) 2.82 to
2.92 2.16 to 2. W§]04 to 3.41 O0O/cnz 1.340E+16 4.630E + 13 2.450E+15
Surface resistiVvabe3 30 Days | ater 1.870E + 11 1.980E + 10 HDT C 139 63

Comp. Ex. 8 Comp. Ex. 9 Comp. Ex. 10
Types Zeonor 1600 PP J105GZ PP J705UG
Tg: °C 162
Polymer (A) g/10 min. ™ 13.5*2 102
Parts by
90 100 100
weight
Types TAFMER P-0680
g/10 min. 07
Soft copolymer (B) (230°C-2.16 kg) '
Parts b
Y 10
weight
o Types Perhexyne n258
Radical initiator (C)
Parts by weight 0.05
Types Divinylbenzene
Polyfunctional P Y
Parts by
compound (D} 0.1
weight
L Types Amostat 310 Amostat 310
Antistatic
Parts by
Agent (E) ) 5 5
weight
g/10 min.
MFR 1.3 245 16.5
(260°C-2.16 kg)
Overall amount of
Hg/g
gas release
Taber abrasion Abrasion loss {mg) 223 59 44
Gloss variation
1.7 46 34
Wafer abrasion amount
Abrasion width (mm) 28210292 21610248 3.04t03.41
) Qlem? 1.340E + 16 4.630E +13 2450E +15
Surface resistivity
30 Days later 1.870E + 11 1.980E +10
HDT °C 139 65 63
Izod impact strength Jim 195 37 122
Visual
Appearance ) Level 1 Level 1 Level 1
evaluation *3

MFR *1 280°C/2.16 kg
MFR *2 230°C/2.16 kg
Appearance (Visual evaluation) *3  Level 1: Coloring is possible.
Level 2: Coloring is difficult (Deep color).

Level 3: Coloring is impossible (Black color).



| zod i npact strength J/m 195 37 122 Vi sual

-65 vel 1

eval uation) *3 Level
Level
(Conti nued) Conp. Ex.

(Deep col

Level

or).

11 Conp. EX.

Appear ance eval uation *3 Leve
1 MR *1 280C12.16 kg MFR *2 230C12. 16 kg Appearance (Vi sual
1: Coloring is possible.
3: Coloring is inpossible (Black color).
12 * gGonp. EX.

Level

Types PBT31 O etracyclo- tetracycl o dodecene dodecene

13 Ethyl ene,
Pol yrer

(A)

1

2: Coloring is difficult
81 Table 3
Et hyl ene,

copol yner

Soft—copql ynmer (8)

copolymer Tg: C.- &: 45 .g/10 min. - 10 10 Parts by 100 90 90 wei ght
Types - TAEMER POSsaGOHRERER p 0680 ¢110 win - 0.7 0.7
(230C2. 16 _kg) Parts| by - 10 10 | wephtx 'Radi calCorrrfxfl?‘at or (@pp-PyBes
Per hexyng¢ 258 Per hexyne 25B Ethylene- Ethylene*
tetracyclo- tetracyclo-
Types PBT310
dodecene dodecene
copolymer copolymer
Polymer (A)
Tg:°C - 145 145
g/10 min. - 10 10
Parts by
. 100 90 90
weight
Types TAFMER P-0680 TAFMER P-0680
g/10 min.
0.7 0.7
Soft copolymer (B) (230°C-2.16 kg)
Parts by
. 10 10
weight
o Types - Perhexyne 258 Perhexyne 258
Radical initiator (C)
Parts by weight 0.05 0.05
. Types Divinylbenzene Divinylbenzene
Polyfunctional
Parts by
compound (D) ) - 0.1 0.1
weight
o Types Amostat 310 Amostat 310 Amostat 310
Antistatic
Parts by
Agent (E) , 5 15 0.1
weight
g/10 min.
MFR (not less than 100}
(260°C-2.16 kg)
Overall amount of
uagig 6.4 -
gas release
Taber abrasion Abrasion loss (mg) 14.2 - 19.3
Gloss variation
6 4.1
Wafer abrasion amount
Abrasion width (mm) 1.93 10 2.08 230t02.7
) Qlcm? 7.420E +12 - 8.800E + 15
Surface resistivity
30 Days later 5.440E + 10 7.330E+15
HDT °C 97 123
lzod impact
Jim 19 60
strength
Visual
Appearance Level 1 Level 1

evaluation *3

* Since the antistatic agent was bleed out, predetermined amount thereof could not be added.
MFR *1 280°C/2.16 kg
MFR *2 230°C/2.16 kg

Appearance (Visual evaluation) *3

Level 1: Coloring is possible.

Level 2: Coloring is difficult {Deep color).
Level 3: Coloring is impossible (Black color).



Parts by weight - 0.05 0.05 Polyfunctional Types - D vinyl benzene

D vi nyl benzene conpound (D) Parts by - 0.1 0.1 weight Antistatic Types
Anpost at 310 Anpstat 310 Anpstat 310 Agent(E) Parts by 5 15 0.1 weight gl110
mn. MFR (not |less than 100) - - (260C 2,16 kg) Overall anpbunt of gas

rel ease Pg/g 6.4 - - Taber abrasion Abr&sion loss (ng) 14.2 - 19.3 doss
variation 6 - 4.1 WAfer abrasion anount Abrasion width (nm 1.93 to 2.08 -
2.30 to 2.71 4lcnP 7.420E + 12 - 8.800E + 15 Surface resistivity 30 Days

| ater 5.440E+10'92%1B30E+15 HDT C 97 - 123 1zod inpact Jim 19 - 60

strength Visual Appearance evaluation *3 Level 1 - Levels * Since the
antistatic agemMCopRidHIEe® SUED PrEHet®r Aitnéd Ruhimehdhesf TE8I A 186t Nbe

added. MR *1 280C/ 2.16 kg MFR *2 230C/ 2. 16 kg
composition of the present invention, there can be produced a molded

product which has excellent abrasion resistance, impact resistance,
5 and antistatic property, and further excellent balance between
abrasion resistance of a molded product and an effect of inhibiting
abrasion of a contained product, and which can be colored into any
hues. 1In addition, it is confirmed that the molded product of the
present invention is suitably used for a container for a clean room,

10 such as a wafer carrier or the like.



Appear ance (Visual evaluation) *3 Level 1: Coloring is possible. Level 2:
Coloring is difficult (Deep color). Level 3: Coloring is inpossible (Black
color). 82 [0218] According to such results, it is confirned that froma
resin conposition of the present invention, there can be produced a nol ded
product whi ch has excel |l ent abrasion resistance, inpact resistance, 5 and
antistatic property, and further excellent balance between abrasion

resi stance_of a nol ded product and an effect of inhibiting abrasion of a
cont ai ned%%%ct, and which can be colored into any hues. In addition, it
is confirmed that the nol ded product of the present invention is suitably
used for a container for a clean room 10 such as a wafer carrier or the
like. 83 CLAIMS 1. A resin conposition conprising: 99 to 30 parts by weight
of a cyclile ol efi ACPONYyRRFPPA) 105 qORRr 7PLINATt S by wei ght of a soft
copolynmer (B) obtained by polynerizing at |east two kinds of nononers

sel ected fromtBe grodp pevhsikyiwgliolfit obefd nsyclienelssfiandakormat i @)vi nyl
hydr ocarbons, and having a glass transition tenperature of OC or |ower; and
relatiye to 1001past®0 lpanted gyt wollghheof ot adofanmoopb lghetrhéB) 160btytheéd W) ef i n
polymer (A) and the soft copolymer (B), 0.001 to 1 part by weight of a

radi cal i pbliiyaten z(&Y,at lkast pas tkibyiswer ghindafera pol yEuagti aalk heompouynd
(D) having two or nore radically polynerizable functional groups in a

rmlt _eC;JI te_, cofRdsthn@- Brt 814@ipart gibiewei ghl 8f oda NN @M E1 Of y@Pb &R Sons,
antli statli C

and having a glass transition temperature of 0°C or lower; and
relative to 100 parts by weight of the total amount of the
10 cyclic olefin polymer (A) and the soft copolymer (B),
0.001 to 1 part by weight of a radical initiator (C),

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

two or more radically polymerizable functional groups in amolecule,

and

15 0.5 to 10 parts by weight of a nonionic or anionic antistatic
agent (E).
2. The resin composition according to Claim 1,

wherein the cyclic olefin polymer (A) is a cyclic olefin
20 copolymer having one or two or more kinds of structure represented

by the following general formula (1):

R3 \ (CHZ—CH

(o) 5
T) ), .
0

wherein, x and y represent a copolymerization ratio and are

a real number satisfying 0/100 £ y/x £ 95/5, X and y are on a molar



agent (E). 2. The resin conposition according to Claim1, wherein the cyclic
olefin polyner (A is a cyclic olefin 20 copolyner having one or two or
nore kinds of structure represented by the follow ng general forrmula (1):
R' CH2-CH Rz R<'Qn x (1) wherein, x and y represent a copol ynerization
ratio and are a real nunber satisfying88/100 <- y/x << 95/5, X and y are on
a nolar 84 basis; n represents a substitutional nunber of a substituent
group Qand an integer satisfying 0 < n <_2; RLis a group having a

val ency oPaglsin, which is selected 5 fromthe group consisting of

hydr ocar bon groups having 2 to 20 carbon atons, where Rl existing in plural
nunbers may be RheemzgReWit i srbsHifieiemtl frwheaact ot flepst Rugrt @inopdy ogen
atom or a nonoval ent group selected fromthe group consisting of

hydr ocar b@nagdoapsihaegag satosigicarboh mtoms: 10 which are conposed of
carbon atom and hydrogen atom where R2 existing in plural nunbers may be
the sane with oR' diff faereniuef hamiegch obhency &8 2 s+ant etlnavial ientsejreatied
selected fromthe group consisting of hydrocarbon groups having 2 to 10

car bors at erem tMeg eolB c@tisstsitigg ¢ MhpHubah rpunharsipEyabend e saoe-avddh or
different fromeach other; 15 Qis represented by -COOR4, where Q existing

in plural jpgpBershe PRYRDEE BEi§GME W1llhaQr ndihbEesenty fyomreaghndt hefh or
different from each other;

R® is a hydrogen atom or a monovalent group selected from the

group consisting of hydrocarbon groups having 1 to 10 carbon atoms

10 whichareComposedofcarbonatomandhydrogenatom,whereRZexisting

in plural numbers may be the same with or different from each other;

R’ is a tetravalent group selected from the group consisting

of hydrocarbon groups having 2 to 10 carbon atoms, where R’ existing

in plural numbers may be the same with or different from each other;

15 Q:Hsrepresentedkn/—COOR% where Q existing in plural numbers
may be the same with or different from each other;

R'is a hydrogen atom or a monovalent group selected from the

group consisting of hydrocarbon groups having 1 to 10 carbon atoms

which are composed of carbon atom and hydrogen atom; and

20 a circular arc which links R® with R! represents a bond between
R? and R'.
3. The resin composition according to Claim 1 or 2,

wherein the cyclic olefin polymer (A) has a glass transition

25 temperature of 60 to 200°C.

4. The resin composition according to any one of Claims 1 to 3,



R4 is a hydrogen atom or a nonoval ent group selected fromthe group
consi sting of hydrocarbon groups having 1 to 10 carbon atons which are
conposed of carbon atom and hydrogen atom and 20 a circular arc which Iinks
R3 with RL represents a bond between R3 and R. 3. The resin conposition
according to Claim1 or 2, wherein the &pclic olefin polyner (A has a gl ass
transition 25 tenperature of 60 to 200C. 4. The resin conposition according
to any one of Clainms. 1 to 3, 85 wherein the cyclic olefin palyner. (A is a
cyclic ol efin ripgropenthy pofiherodita Mainslen dddiits ve atericofolef inThe
resin conposition according to any one of Clains 1 to 3, 5 wherein the
cyclic ol eiha-pBEPAEE PA}YPSraoEye| hedpP@en radEbpol s idre s ng one or two or
nore ki nds of structure represented by the follow ng general forrmula (2):
CHCH CH2-CH HC,,CHCHR2 ~: R(2) wherein, R is a divalent group
selected fromthe group 10 consisting of hydrocarbon groups having 2 to 20
carbon at é6ns, whke erdRirexiosipiosg tiienphacaldingiier snyaynbeo f 8 asiarse 1wk ¢ 183 ,0r
different from each other; R2 is a hydrogen atom or a nonoval ent group

sel ect®d from thieergf ouUph€ otrgd 51 d ngl «of i iy bEsrbofR )gricups diaMiing ol dfd nS
carbon atons, 15 where R2 existing in plural nunbers nmay be the sane with

or differephbollnem Eacm@IRRY or X @G rymbeprieseld oF §0PaLYIRE | Zat fsb@dd 0
and are a real nunber satisfying 5/95 :- y/x < 95/5, where x and y are on a

ol ar basb?'the following general formula (2):

/CH CH \ iCHZ——C\H
}ﬂ:\\\“C}I’/”~—C}I ( R2
\ 2/ y
Rl X (2)

wherein, R' is a divalent group selected from the group

10 consisting of hydrocarbon groups having 2 to 20 carbon atoms, where
R' existing in plural numbers may be the same with or different from
each other;

R? is a hydrogen atom or a monovalent group selected from the
group consisting of hydrocarbon groups having 1 to 5 carbon atoms,

15 where R? existing in plural numbers may be the same with or different
from each other;

x and y represent a copolymerization ratio and are a real number

satisfying 5/95 £ y/x £ 95/5, where x and y are on a molar basis.
20 6. The resin composition according to Claim 5,
wherein the cyclic olefin copolymer (A) is a copolymer

comprised.of'tetracyclo[4.4.0.12’5.17’lo]-3—dodecene and ethylene.

7. The resin composition according to any one of Claims 1 to 6,



20 6. The resin conposition according to Caimb5, wherein the cyclic olefin
copolyner (A) is a copolynmer conprised of tetracyclo [ 4. 4. 0. 12, 5.17
i]-3-dodecene and ethylene. 7. The resin conposition according to any one
of Clainms 1 to 6, 86 wherein the soft ggpolyner (B) is a soft copol yner
obt ai ned by polynerizing at |east two ki‘ids of nonomers selected fromthe
group consisting of ethylene and a-olefins having 3 to 20 carbon atonms. 5

8. The resin comgg§ét$qﬂ}acc tqug?ﬁ?mggyfgne of SO§£ %?o%%per op é%épi t he

noni oni ¢ anti stAatic east ‘one of “Rore” elec
t he group_consistin y Qé;ene aIk et hers % X
al kyl phen§¥ 8?%@??%&1%% e B Ry PR REEE T P o oy ey %”ﬂiml
am des, polyoxyeth | ene orbitan al kyl este .glycerin fatt cid ester,
and sorblﬁéﬁu?a??9 1 E?ng% et enm@nde g Eéﬁgéspﬁvbﬂga c‘gdﬁhd*% P ai m
8, 15 wherein the nonionic antistatic agent (E) is pol yoxyethylene alkyl
ami nes. 18t°Mfe resin conposition according to Claim8, wherein the nonionic
antistatic agent (E) is glycerin fatty 20 acid ester. 11. The resin
conposttion according to Claim9, wherein the nonionic antistatic agent (E)
i SN, N-bi s(2-hydroxy ethylene)stearyl amne. 25 12. The resin conposition
accordi ng8t o anfhenewfn Coaiprsilito deccondieneitn thg aneoni €lanmssiate c/ agent
(E) is at |east one or
wherein the nonionic antistatic agent (E) is at least one or
more kinds selected from the group consisting of polyoxyethylene
alkyl ethers, polyoxyethylene alkylphenyl ethers, polyoxyethylene
10 alkyl amines, polyoxyethylene alkyl amides, polyoxyethylene
sorbitan alkyl esters, glycerin fatty acid ester, and sorbitan fatty

acid ester.

9. The resin composition according to Claim 8,
15 wherein the nonionic antistatic agent (E) is polyoxyethylene

alkyl amines.

10. The resin composition according to Claim 8,
wherein the nonionic antistatic agent (E) is glycerin fatty

20 acid ester.

11. The resin composition according to Claim 9,
whereinthenonionicantistaticagent (E) isN,N-bis(2-hydroxy
ethylene) stearyl amine.
25
12. The resin composition according to any one of Claims 1 to 7,

wherein the anionic antistatic agent (E) is at least one or



87 nore kinds selected fromthe group consisting of alkyl sulfonate, alkyl
benzene sul fonat e, al kyl napht hal ene sul f onat e, al kyl di phenyl sul fonate,

al kyl phosphate ester, alkyl phosphite, alkylphosphonic acid, and

al kyl phosphoni c acid ester. 5 13. The resin conposi tion accordlng to any one
of aims 1 to 12, which is prepared by nelting and kneading the cyclic

ol efin pol yner (A) the soft copolyner (B), the radical initiator (CD the

polyfunctlonal he noni oni c .or._.ani onic |st

et (5 moth AR EREs ShriE T2t A Rbo vy S 2 A coHBab T1 BHoSEDr di ng
to any one ai s to_13. 15 15. The ed pr uct accardi.n to Claim
14, mh|chaﬁg§ﬁ§%ﬂﬁﬁQﬁﬁ¥l?%ﬁﬁEﬁq%£¥¥18Fpﬁg§ ES“?&P Qﬁéﬁﬁ %&# §

product for _a clean roomy which is the nol ded. product, accordlng to C|a|n114
or 15 for SiddoPitene® EreaRPPEBRPto®ESHeT A2 LNt ANRSPIfiGEe a2 Er el Rignic
wherein the nol ded product for the clean roomaccording to Caim116 is the

cont ai ner akde,sead ig kalphasebpnke produestsel ected from a senmi conduct or
substrate, a display substrate, and a recording 25 nmedium substrate. 18.
The coﬁtainer for the clean roomaccording to Claim17, 88 wherein said
pl ate-1ike product contacts directly with the container for the clean room
19. The cant.ai n€hefoss tiheotpeantioamaccod thagot anClaiami7Clahmeh t$ fart her
stores said container for the clean room
which is prepared by melting and kneading the cyclic olefin polymer
(AY, the soft copolymer (B), the radical initiator (C), the
polyfunctional compound (D), and the nonionic or anionic antistatic

10 agent (E).

14. Amoldedproduct, obtained fromthe resincompositionaccording

to any one of Claims 1 to 13.

15 15. The molded product according to Claim 14, which has a surface

resistivity of 10% to 10! Q/cm?.

16. A molded product for a clean room, which is the molded product
according to Claim 14 or 15 for use in the clean room.
20
17. A container for a clean room,
wherein the molded product for the clean room according to
Claim 16 is the container for storing a plate-like product selected
from a semiconductor substrate, a display substrate, and a recording

25 medium substrate.

18. The container for the clean room according to Claim 17,



20. Atool for a clean room wherein the nolded product for the clean room
accordingto Caim1l6 is the tool for handling rawmaterials, internediate
products 10 or end products, which are used in the clean room

88

wherein said plate-like product contacts directly with the

container for the clean room.

19. The container for the clean room according to Claim 17, which

5 further stores said container for the clean room.

20. A tool for a clean room,
wherein the molded product for the clean room according to
Claiml6 isthetool forhandlingrawmaterials, intermediateproducts

10 or end products, which are used in the clean room.



