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1 SPECI FI CATI ON RESI N COVPCSI TI ON AND USE THERECF 5
TECHNI CAL FI ELD [0001] The present invention relates
to a cyclic ol efin-based resin conposition, an
optical element useful for an optical pickup device,
and to an optical pickup device, and particularly
relates 10 to a nost appropriate resin conposition
used for an optical elenentl which is useful for an

optical pickup device giploy I i ght source of
around 405 nm for blue-V|g$§{ q%?@r, an optica

el ement containing the resin conposition, and an
optical pickup device. 15 BACKGROUND ART [0002]

(150 known SESO RS 4B, B8R ERRBIS G o) °°
for playing 20 back/recording information on an

optical information recording nedium (also called as

an optical disc, or media) such as CD (conpact disc),
TECHB&EAEdF§F¥%I video disc, or digital versatile disc)
or the like, is developed and manufactured, and is

popul ari zed. 25 [0003] Recently, research and

devel opnent on the standard of an optical information

Fhe driseg tnddy emt i dflpdegapabh ec Ut e cdrditaghbesed resin

hi gher density of information is carried out. )
composltion, an optical element useful for an optical pickup
device, and to an optical pickup device, and particularly relates
to a most appropriate resin composition used for an optical
element which 1s useful for an optical pickup device employing a
light source of around 405 nm for blue-violet laser, an optical

element containing the resin composition, and an optical pickup

device.

BACKGROUND ART

[0002}

From the past to the present, an optical pickup device (also
known as an optical head, optical head device) for playing
back/recording information on an optical information recording
medium (also called as an optical disc, or media) sﬁch as CD
(compact disc), DVD (digital video disc, or digital versatile
disc) or the like, is developed aﬁd manufactured, and is widely
popularized.

[0003}

Recently, research and development on the standard of an

‘ optical information recording medium which is capable of recording
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- Durigst

Such optical pickup device forns a spot by collecting
beam of light enitted frommainly a |aser diode as a
i ght source through an optical systemincluding an
optical elenent such as a beam 5 shaping prism a
collimator, a beamsplitter, an objective optica
el ement, or the like, onto the information recording
face of an optical disc, next collects reflection
nigfd Ok f OF BLL A iggondi ng, holg (@ so called as a
pit) onthe recording tface through a Sane optica
em .ont : o.at this tine, and then 10 .
%é%@er §ﬂ¥%t%l§%8élé% %?%a(nggbggﬁ?ogobﬁl%§%§%1nfﬁ%beam of
. Jd.nformation, Duri this ti L0 _and . .1
Ligh R E o 9 EUh et itREEd haLE S oh ‘HAB tpREHBRRrgH ugh
t@gt he | ight, beam.of refle%tan e varies a cordiq?
an Q-1He SHEPE™ of M THE 1 6P mibi-oht e ]o‘%"f‘ﬂﬁrﬁg HGte?Sh YHE"
information recordi ng face of an tical disc, a . .
shapyhl Eriie P agorL i e SoPoBRaSt} HCSthi G PEisFbbre optical
called as a cover glass, is _provided as a protective
elensifgt P4t Ehe[ bb] ek hred BEAFARE 1 dranarddRYohace of an
recording type nedia such as CO-R _ CD-RW and the
opt143de digcg pBE=¥ U iesE o rehleRBIPAsErOh damind oFBRREH 20 -
on_a recording surface and a thernochem cal change is
recqjeieatedei 2130 reddredi A§ AaPékl 0 diha FEcPEEdrai frrce
face. Accordingly, for exanple in the case of CD-R
through eherRal oRE ¥FaisiSVSttPTpPERend $81SQY% Bdy ERdpbljme, and then
changed and a shape sane to the information recording

conyite fatpoppedledtriad cageadf TD-RWybsickcEhg phhaenation.

change-type 25 material is used, a reversible change’

Wg\éﬁ aimey st lande ‘df atalfonmt on-sorey siakkimenated dased

by the thernochem cal change is - generated, and thus
on thee pheweinenory Wfat Hdei Alghhabéan % yrddsichhace3vaFoes

the optical pickup device for playing back the
accdnﬂi@gnapibhe shape of the information recording hole. On the
information recording face of an optical disc, a protective layer
made of plastic, which is also called as a cover glass, 1s
provided as a protective substrate.

[0004]

When recording information on recording type media such as CD-R,
CD-RW, and the like, a spot resﬁlted from the laser beam is formed
on a recording surface and a. thermochemical change 1s generated in
a recording material on the recording face. Accordingly, for
example in the case of CD-R, the thermal diffusivity pigment is
irreversibly changed and a shape same to the information recording
hole is formed. In the case of CD-RW, since a phase change-type

material is used, a reversible change between a crystalline state

and non-crystalline state by the thermochemical change is

generated, and thus the rewriting of the information is possible.
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froman optical disc of a CD standard, the nunerica

aperture (NA) of an objective lens is around 0. 45,

and the wavel ength of a light source for use is

around 785 nm In addition, as for the 5 recording,

ones having 0.50 in approximate is a | ot used. Herein,

the thickness of a protective substrate for an optica

disc of the CD standard is 3.2 nm [0005] A CD has

n. i del.y. pgpul.ari ze n- opti.cal. informtion 10 .
e g B kB e oo R ar PRt Dimpy edr e B orgat ton
opul ar.i. . . JThe DVD i.s increased in its i.nformation

Frof RS piar 19Tty NG e ne. FB RGN PREFture (WA

t.ecti bstrate thi h h CD and al .
or B HSRLRIGeSORLL A LTS 4512008 1% RS ALEOPY, 1ine

recordi ng capacit f CD i s_about. 600 to 700 MB
Soufﬂ%dgnff%eBF e??ogbéakﬁiégLa Fﬁr@gé+%%ﬁbdﬁﬁgf85p5E?ty

of about 4.7 GB, (G ih Byte), thus being used a lot as
recordindr °BGEi BAY %Ii% G FIWRPPROXIH R i iy & me§eUstieh dierein,

a . novie picture is recorded, [0006] In addition, the
the JHIGKNESSi Bkup REVFE 6T Sﬁpé%ifﬁbeb%@k grhéeptagal disc of the

information froman optical disc of a DVD standard is

CD HfransErpaiifylt Ad™8ane as that of the CD. However, since

the information recording hole is mniaturized as
d88e?] bed above, the optical pickup device enploys an
gbéective | ens having the NA of around 0.60, and a

[

hthapdrece Wadeay Perulwiicdeshgehadf opbird 188%raation

25 Further, as for the recording, ones having 0.65 in
recqphngx rrdiam; sangofer dlheed agsedevHeeai s, a YD Hisckapgiarized.

of the protective substrate for an optical disc of
The {IN® DYDiscapazed i 06 imformat{@pOFcording capacity by
making the thickness of the protective substrate thinner than the
CD and also by miniaturizing the information recording hole.
While a recording capacity of a CD is about 600 to 700 MB (Meéa
Bite), a DVD has a large recording capacity of about 4.7 GB (Giga
Byte}, thus being used a lot as a distribution.medium to which a
moving image such as a movie picture is recorded.

(00061

In addition, the thical pickup device for playing back the
information from an optical disc of a DVD standard is principally
the same as that of the CD. However, since the information
recording hole is miniaturized as described above, the optical
pickup device employs an‘oﬁjective lens having the NA of around
0.60, and a light souréé having the wavelength of around 655 nm.
Further, és for the recording, ones having 0.65 in approximate is

more often used. Herein, the thickness of the protective

substrate for an optical disc of the DVD standard is 0.6 mm.
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~as YD-RaMye PPl iHYR4REY Ryl @0

A recording type for-the optical disc of the DVD
standard is already put to practical use, and there
are various standards such as DVD-RAM DVD- RWR
DVD+tRW R, and the like. The technical 5 principal of
these optical disc is also sane as that of the CD
standard. As descri bed above, there has been proposed
an optical disc of high density/high capacity. This
fﬁ@byﬁl disc is to use the light source for providing
10 |ight having a wavel ength of around 405 nm

which is the light source for providing so-called.a . .
BI TREQBIRgt CYREOFOT Ot S SSopbi 68l Ot e o ThirgRndard is
density', even if the wavelength to be used is
alrefehiePHnbd, YA K ks s 2B ’?%rep@d%eeeﬁaweus standards such
substrate, recordi ng capacity, NA, and the |ike cannat
drirtorihkRay. The BESRRA%9
~inprove the recording density substantially is
prirgaipadt ed, thewe tMtdiaidsgisf iherbioteds ¢6 }ébﬁ’ét‘?%t'@eoFD
an optical disc is reduced, and accordingly the NAis
starfdggideased. Al ternatively, the thickness of the
protective substrate and NA 20 can be in the sane .
Bt apkauibesl eheveonviend dival bepni padreist arsophdard. disc of
In specific, there is proposed a protective substrate
highsyehsatyfigherapagdiived ones havi ng the thi ckness of
0.1 mm or ones sane with DVD of 0.6 nm [0008] 25
This opttiicall diegens to ure bedlight heowhoy dateprpvbdtng the
optical pickup device is nostly fornmed by an
lighitnjhectingna modd Ingngitt bfaarphadt4@ mesi whachpiestshg elight
nmolding with a glass. 5 O these, the gl ass-nmade

soume ifoal pebeidinig iso-ganéedl sybbmatitidlet laser.

For such ‘optical disc of high density’, even if the wavelength
to be used is determined, the thickness of the protective

substrate, recording capacity, NA, and the like cannot be

determined in a single uniform way.

If a way to improve the recording density substantially is

selected, the thickness of the protective substrate of an optical

disc is reduced, and accordingly the NA is increased.
Alternatively, the thickness of the protective substrate and NA

can be in the same standard as the conventional optical disc

standard. In specific, there is proposed a protective substrate

such as further reduced ones having the thickness of 0.1 mm, or
ones same with DVD of 0.6 mm.
[0008]

The optical element to be used in the above-described optical

. pickup device is mostly formed by an injection molding with a

plastic resin or pressure molding with a glass.
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the refractive-index variance to a tenperature change.
Therefore, this elenent can be used in a beam shaping
pri sm di sposed nearby a |ight source which is the
heat source. However there is a problem 5 that the
manufacturing cost is high. Therefore, it is |less
enpl oyed in each of optical elenents of collimator,
coupling lens, objective opgiical elenment, and the
like. On the other hand, the _plastic resin-ma .
Bpthede el efed aﬁa&%dwam@ﬂaﬁﬁ?m%nmwaﬁ?hg small in
cost is lowas it is nolded by injection, and thus_ 10
the jrefyaefiyerbpden Vélql&lnﬁg Eit%n’%emﬂ%ﬁﬁéc\}’é@ chpnge- t@ereforef
plastic material has an absorption in the wavel endg
thlﬁaﬁéﬁmﬁétvﬁﬁmdﬂ% u Fded BPABNThIRIMY PRdFe fispesed nearby a
problem that the optical properties for a use are
llgf&etS@PFfQ?aW]éHCh[mO@}e hegtHepekece § n Hawgaert Bhpes fior m groblem
pl ayi ng back of information (reading) or recordi ng of
thatj fher manhéactrHigirosgead, highi s Thisedesar yitols Massve
the light anobunt to surely forma spot of collected .
emplloyvght inFeach v ordimedt edipmpies mef Iisd lilglater nerwdsi@yg lens,
the light 20 emitting anmount of the diode by raising
objeadid vpowptioél selawert ,dirodethe blikalue Ono thhi gthé¢r hand, the
optical properties involved in the use are
plasticr easinghyde etgriicerakédpeat prablemeariits eBat nthdhat
the optical properties as designed cannot be
manugiaicaumédg tostadidi tlicen asi ntr easeldad &y athfespher,) and thus
tenperature due to the raise of the | aser power 25
is Wsecoresoa tacd draddraexpeondt dsowe et esiiarat tlon wfadtthie
resin. [0010] Further, if the operation is carried

mateddalahabi gh speadtidheif thetwatdleraithoaoper ab esamdbious

- high speed, and thus generated heat also
degrees or another, there is a problem that the optical properties

for a use are deteriorated.
[0009]
Hence, in order to perform a playing back of information

(reading) or recording of information at high speed, it is

- necessary to improve the light amount to surely form a spot of

collected light.

For this, a most simple method is to increase the light
emitting amount of the diode by raising the power of a laser diode,
but due to this if optical properties involved in the use are
increasingiy deteriorated, a problem arises in that the optical
properties as designed cannot be attained. In addition, increase
in an atmospheric temperature due to the raise of the laser power
becomes a factor that promotes a deterioration of the resin.

{0010]

Further, if the operation is carried out at high speed, the
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beconmes a factor that pronotes a deterioration of the
resin. Accordingly, there is proposed various efforts
to control the change of the optical properties at
the tine of use. 5 [0011] For exanple, in Patent
Docunment 1, there is disclosed a technique of
bl ending (b) 0.03 to 1 parts by mass of a hindered
amne light-resistant stabildzer, (c) 0.002 to 2 parts
by mass of phenol antioxidant, and (d) 0.002 to
act s aﬁr;?onﬁ%r%‘fe%ci‘tp PhEPBEe. aHtd ((at%i“&aﬂ??e*?aet}%cgif\?ét also
to 100 parts by mass of a thernoplastic narbornene
becomesi @ ERGECEXEMDT STRNPEr BxTBECBRAAGIPE obf the resin.
ri ng- openi ng pol ymer of 1, 4-nethano-1, 4, 4a, 9a-
fecrrmhiifof| (oeshe}s HHRRRASC Vﬁﬁé©§¥a&ﬁﬁQﬁ§F fe6r cPpgFel the
of a resin conposition attained according to the
changs ipdd the Apticut foxarestlessatnthe Huge 9fnpse.
apgropriate to be used in an optical pickup device
heWlhy the blue-violet laser light source. In
addition, there is a flawin transmttance that it is
Foneseainplise tio atehborPempment dal thése fior Egchpsedea
phenol antioxidant and the hindered am ne '
tecHnighte- pdsbieaaingt @bi 10i. 28r toThepartar dyalgespeobld dnmdered
that the 20 foamng at the tinme of nolding is easy to
amirge dlightamdsssoaet tdtmbibBicety i bgent.diZs tpodrpamrs by mass of
opti cal conponent of high density cannot be obtai ned.
pherfdlO B2} icAlidant f crndex@iplle0Dh Rat enjarbec byenss?, of here
is disclosed a 25 technique to obtain a resin
phospdposist hotiextdddientrellatavpr oc eyl parskabyl mdys of a
_light-resistant stability, thermal resistance, and
thednfclspatenayrbdynhaentraisahngfror vétaiplal, i ayhldicoxide additive
hydr ocar bon polyner 7 and a hindered am ne
of diirghopeashgt patyrsdrabifl 17 @rmbavamg-1,he 4ayuoher

tetrahydrofluorene). However, the stability for light of a resin
composition attained according to the method is not sufficient,
and thus is not appropriate to be used in an optical pickup device

having the blue-violet laser light source. In addition, there is

'a flaw in transmittance that it is lowered due to a coloring as

salt is formed by the phenol antioxidant and the hindered amine

light-resistant stabilizer. There are also problems that the

-foaming at the time of molding is easy to occur, and since the

birefringence is poor, an optical component of high density cannot
be obtained.

[0012]

Also, for example in Patent Document 2, there is disclosed a
technique to obtain a resin éomposition excellent in a procéssing
stability, light-resistant stability, thermal resistance, and

transparency, by containing a vinyl alicyclic hydrocarbon polymer
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aver age nol ecul ar wei ght (M) of 1,000 to 10, 000.
According to the nethod, the foamng at the tine of
nol ding and the birefringence are inproved as
conpared to the above-described 5 technique, but stil
the stability for light is insufficient, and thus is
not appropriate to be used in an optical pickup device
havi ng the blue-violet |aser7light source. In

iti i t hod h f hat

andt%qu%%? 8%3?%"&Qﬁq&-ﬁ%ﬁ‘lﬁs%?@tm@ea éfrmf:‘f. bR number
di 00131 F t .3,

ave id¢ el ﬁrc‘es %@h R ingob ikt el aino edirarathy to

resi stanc reS|stance, transparency, therwa
the rré%"r%ctdanctg‘ £ﬂ Ja“ﬂil oW dist itdgecRaraetErnEEand &St he

time of nolding process, and exhibiting excellent
blr%ﬁ%%%ﬁﬂ“ﬂ&r65@r%¥@%9vﬁﬂ5aﬁhéﬁ“ﬁﬁF@@dt?ot%ﬁ1%ﬂﬂVecgﬁscrlbed

onponent, there is disclosed a weather- resistant

tecfﬁrévsqqﬁrc atasteti Zdr FradAd&ynfag tiyhta ydpsgtficient, and

pol yol ef i n-based resin, (B) benzotriazol e-based W
thug s rsEn ePPRENT Ft ¢ Heo fsl eegHal nuen Prtisfal3edcérprngeelce
- the vapor pressure at 20 C tenperature of 1 x 10-8 Pa
havirg | tdss blagdvihbeb%agsigRioht Fedues ng Tremgekisigne this

wWith a heat |oss neasurenent of 200 C or above, and

nmetli@) hpshiendépedianiimd [Whighe si;uabiiﬁiizmochaMSr]giutehéo the blue-

nol ecul ar wei ght of 500 or nore, the vapor pressure at
viopgt Qaseanpepht uterapdiakionl0-6 Pa or |ess, and the 5%
wei ght reducing tenperature with a heat | oss
neasdi enent of 250 C or above. 25 According to the
nmet hod, the thermal resistance is inproved and the
Foahhay, atn tHaeentnBooimernt di ngs $heomesbdh | esh@ssiitionhéaving
above- described technique, but there is absorption
excel tdntt hea8hebenzot stizanel, e 1hghedr&b sibsoardyentranandréhos,
is not appropriate to
thermal resistance, and a low dusting characteristic at the time

of molding process, and exhibiting excellent optical properties.

when molded to an optical component, there is disclosed a weather-

resistant resin characterized by containing (A) a cyclic

polyolefin-based resin, {(B) benzotriazole-based UV absorbent

having the molecular weight of 300 or more, the vapor pressure at
20 °C temperature of 1 x 10 Pa or less, and the 5% weight

reducing temperature with a heat loss measurement of 200 °C or

~above, and (C) a hindered amine light stabilizer having the

molecular weight of 500 or more, the vapor pressure at 20 °C
temperature of 1 x 10™® Pa or less, and the 5% weight reducing
temperature with a heat loss measurement of 250 °C or above.
According to the method, the thermal resistance is improved and
the foaming at the time of molding is controiled as in the above-

described technique, but there is absorption with the
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be used in an optical pickup device having the

bl ue-violet laser |ight source. In addition, there is
a flaw that the water absorption is high. 5 [0014] In
Pat ent Docunent 4, in order to obtain a nolded product
with no coloration and no col or change alt hough
irradiated with U ray for a. long period, there is
di scl osed a technique of mxXing pellet A forned from

_ ch > LA rom
venzBef RGPS 0 RyRPRRE Borsh Y WE: Lo, DO Hg g to

e B Yo R L L B e

. ,of a vinyl alicyclic hydrocarbon pol r and 2 to 20
LighG, FPUTE rldd BEIL PPghE DTES | 6t At 198t ABPF| DRF YACSF
~ratio of 5 < AAB <- 50 by nmass, and then nelt 15
absogpt §Pngtf HE Fesul t ant . However, the stability at the
time of nolding is deteriorated, and the transparency

Bt%%He resin and the stability for the light are both
insufficient, thus is not apEropriate to be
aO

Tt dcitiegsl Pycusedt ih dm Gptegaloppridit devioddedypraguct with
the blue-violet laser light source. In addition, the
no capphablaw angd ineasprepr FhRede Grliaughgérsedieted with UV ray
production as the manufacturing and nol ding processes
for ar éopgnpriicat.edhefrgois]) disalmadmt thbebbiane Of migringheellet
first time, there is disclosed a resin conposition
A fommefinfrem axssiinerenpes hbivr aordtaiangohlando@st i mass of
does not devel op color although irradiated with a ray
a vipfl aliygtwclfc dhyoirpcopaben epep yneandnki §hO0Pht enst t§ udls by
as a blue-violet |aser. The resin conposition
masscoit an nentiAxigeinymel thapeéhtpta B fogimedcfueal a uregidf r om
an aliphatic group-containing ethylinically '
composition containing 100 parts by mass of a vinyl alicyclic
hydrocarbon polymer and 2 to 20 parts by mass of a light-resistant
stabilizer-at a ratio of 5 < A/B £ 50 by mass, and then melt-
molding the resultant. However, the stability at the time of
molding is deteriorated, and the transparency of the resin and the
stability for the light are both insufficient, thus is not
appropriate to be practically used in an optical pickup device
using the blue-violet laser light source. In addition, the method
is inappropriate for a large-scale production as the manufacturing
and molding processes are complicated.
~[0015]
"In Patent Document 5, for the first time, there is disclosed a
resin composition having an excellent mechanical strength and

which does not develop color although irradiated with a ray of

light of short wavelength and high intensity such as a blue-violet

- laser. The“resin'composition contains (A) polymer having a




unsat urated nmononeric unit which is obtained by
reacting an aromatic vinyl nononmer under an addition
pol ynmeri zation reaction and then hydrogenating the
aromatic ring, and (B) antioxidant 5 having a
phosphate ester structure and a phenol structure in a
nmol ecul e such as 6-[3-(3-t-butyl -4-hydroxy-5-
met hyl phenyl ) pr opoxy] - 2, 4, 8,910- tetrakis-t-
Strdﬁgﬁ%lgeﬂﬁfic%gdézgn a%hghgffghfﬁﬂﬂﬁ atgfﬁ qét%%ﬂ#%lcally
&al properties ar I |C|en
| unsadc Sak@qandlofater ionalencof I ffel%'e g%enaqctheg use
STAce t eterioration specifical occur
rby.the surface is_e osit.a fo
arorf@f%ﬁ& S R Fora T St e PERaT P bt o hetion
anspittance racti cal. use cannot nalntalned
and fﬁl&PeP"éi%ogeﬁt%g Rer SEpar i Toute | £80udE) (S PHer
onposjtion in the 15 o tical picku deV|ce hazi ng the
ha"llﬁllgu@ ProfRi S &atan ght §B&H%e§ d [BPEPSH’P DBE{Hﬁa‘?r’tf%l]m a
_ Japanese Unexam ned Patent Publication No. H09-268250
-molegsife fEChors) rﬁﬂﬁ3“iﬁ_VEPBEY%EﬁPEE?ﬂ??gfént Document 3]
Japanese Unexam ned Patent Publication No. 20
mEtﬁﬂigfe?Z%B@r?R%ﬁﬁhﬁg Bouhnteakidyinese Unexam ned
tent Publication No. 2003-276047 [Patent Docunent
buty‘ér})eylaeéﬁe%biU?e%dﬁklﬁéépba%mp%m HOHEV SR, Nehie optical
- 2004- 83813 25 DI SCLOSURE OF THE | NVENTI ON [0016] 10
PropﬁFtﬂ§Saﬁr%ﬂﬁﬁﬂﬁi #Ptt Refptebantly MEaktrodve otPraovi de a
resin
deterioration of the resin during the use, and since the

deterioration specifically occurs nearby the surface, it is easy
to depesit a foreign substance by the deterioration, and the light
transmittance in a practiqal use cannot be maintained. Therefore,
it is in fact difficult to use this resin composition in the
optical pickup'device haziﬁg the blue-viclet laser light source.

[Patent Document 1] Japanese Unexamined Patent Publication No.
- HO09-268250

[Patent Document 2] WO-01/092412

[Patent Document 3] Japanese Unexamined Patenf Publication No.
2001-72839

[Patent Document 4] Japanese Unexamined Patent Publication No.
2003-276047

[Patent Document 5] Japanese Unexamined Patent Publication No.

2004-83813

DISCLOSURE OF THE INVENTION

- [0016]
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conposition suitable for an optical elenment in which
the noldability, thermal resistance, nechani cal
strength, and Iow birefringence are not inpaired, the
deterioration is hardly 5 generated although the | aser
i ght nearby the UV is used, change in the optica
properties during the use is extrenely small
particularly the light trand#ittance is naintained
E andkg Qpr%ngﬁ subst ance is hard 4 on
b?f%%é°é¥“ih8 %e%reiﬁQ)LhHVQQG&H“ %%& 4 resin
nt, a rovide an opti 10 el enen i ch
oM TBE o BLATRBLE By naioRg LG, FOaTT bt EPohte and
an optical_ pickup device usi g t he gghlcal elenent
mo LAl Y, ThHESFFRS et S i ThadiiPor SSRATR. o dicted thxt 8hd; WY
. Studies to solve the above problens, and as a result,
Pireie\naeare fEENACE HdtPa TEs! tﬁE?n@%F%%%?%?q%ﬁﬂ s hardly’
conposition containing the specific polynmer and two

 genqaais 6f thpeeh f the dasrall ighhbreryiley sth W dgeppilc change

mass ratio anong hindered am ne |ight stabilizer
in Hwim§iché RpPReMes duaiight the 41e® 1o Btogoelyaguall,
sol ve the above problens, and thus conpleted the
rartgradentlyi hentign: tyyqamarspn¢ha;s|mﬁlnuﬂ§nﬁﬁe§éghf and a
i nvention provides: [1] A thernoplastic resin :
forgigifpesibsiance nts Ui atg yPoleposi tA- A} a rapriesenpédthy molded
Formula (1), Conpound [B-1], and Conpound [B-2], in
produitcisucheas otial orinipadt edkEnEphpoahso [1B HramdeCanpoptnid-al
[B-2] 25 contained is from0.3 to 5 parts by nass
elenegitatinieht 0an 08 parttasniey basslainddthaeresfia- thppanicion,
the mass ratio [B-1]/[B-2] is from1/10 to 10/1: 11
and [800DPtical pickup device using the optical element.

[0017]

The present inventors have conducted extensive studies to solve
the above problems, and as a result, they have found that a
thermoplastic resin composition containing the specific polymer

and two kinds of specific optical stabilizers in a specific mass

- ratio among hindered amine light stabilizer having the molecular

weight of 400 to 5,000, can solve the above problems, and thus
completed the present invention.

[0018]

That is, the present invention provides:

[1] A thermoplastic resin composition including Polymer [A-1]
represented by Formula (1), Compound [B-1], and Compoﬁnd {B~2], in
which the total amount of Compound [B-1] and Compound [B-2]
contained is from 0.3 to 5 parts by mass relative to 100 parts by
mass of Polymer [A-1], and the mass ratio [B-1]/{B-2] is from 1/10

to 10/1:
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ff RBCH2-CHT 1) RR/y (1) 1Qn x / where, x and y
each represents a copol ynerization ratio and is a
real nunber satisfying 0/100 <- y/x < 95/5; n
represents a nunber 5 of a substituent Q and is an
integer satisfying O <- n<- 2; RLis a 2 + n valent
group of at |east one or nore kind(s) selected from
hydr ocar bon groups having 2 1tlo 20 carbon atons; R2 is
OBngogen atom or a nonoval ent group of at |east one

nore kind(s) selected from hydrocarbon groups
having 1 to 10 carbon aton(s); R3 10 is a dival ent
east one or nore kind(s) sel ected from
H¢¢@H ng 2 to 10 carbon aton(s); Qis
\gr oup \of jat | east one f nmore ki nd(s)

str ¥t (es repre nd ed by COOR, and R
rjogen atom or a nonoval ent group of at | east
Ke kind(s) selected from hydrocarbon 15
groups having 1 to 10 carbon aton(s), wherein,
Conpound [B-1] is_a hindered am ne |ight stablllzer
HB?Fﬁg ¥ henshof é—“&ﬂhaﬂfewé‘?@%@t%fa ABPRPEHEea o g io and is
t han 000, and_ Conpound [B 2] is a hindered am ne

a rwgmwr&:teatbusm%ém]%@.t}{gl%e viEl &clibar; vieingipresens pponumber

or nore to 5,000 or less; 20 [0020] [2] A
of 3 HuHfdEItaSHte Or a8¢ ni T Gipdsiteioen BAE sEimy Bolymef 2; R' is a
[A-2] which has an alicyclic structure on at | east
2 +oneradsingt grofp e pelatleahsdt onet arakrondi tind (Gdnpedadted from
[B-1], and Conpound [B-2], in which the total anpunt
hydisfcauigso grdups- havaml ChwpE0ndapBonr] atdns ic KAt &% redhidrogen
from0.3 to 5 parts by nmass relative to 100 parts by
atomews sofnoReivedent [ #r@lp cndtt heaghsene ati mdrd- XjihfiBs 2]
is from1/10

selected from hydrocarbon groups having 1 to 10 carbon atom(s); R3

' is a divalent group of at least one or more kind(s) selected from

hydrocarbon groups having 2 to 10 carbon atom{s); Q is a divalent
group of at least one or more kind(s) selected from structures
represented by COOR’; and R’ is a hydregen atom or a monovalent

group of at least one cor more kind(s) selected from hydrocarbon

groups having 1 to 10 carbon atom(s),

wherein, Compound [B-1} is a hindered amine light stabilizer

-having the molecular weight of 400 or more to less than 1,000, and

Compound [B-2] is a hindered amine light stabilizer having the

molecular weight of 1,000 or more to S,OOO-dr less;

[0020]
(2] A thermoplastic resin composition including Polymer [A-2]

which has an alicyclic structure on at least one moiety of

repeated structural units, Compound [B-1], and Compound [B-2], in

which the total amount of Compound [B-1] and Compound'[B—Z]
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to 10/ 1, wherein, Compound [B-1] is a hindered am ne
light stabilizer 5 having the nol ecul ar weight of 400
or nore to less than 1,000, and Conpound [B-2] is a

hi ndered am ne |ight stabilizer having the nolecular
wei ght of 1,000 or nore to 5,000 or less; [0021] [3]
The thernoplastic resin conposition as described in

[1] or 10 [2] above, in whiléh Conpound [B-1] has a

contGHietEE 1657 BB Gners SWhhahr ob it I aden ot B Gk bY
sl 3 D Ut BB B anEa Attt (8 1Ia02 (4 e 1/10

o %éﬁfﬂbplastic resin conmposition as described in [1] to
]

fabove, further including 0.01 to 1 parts by nass

of a . phosphorous stabilizer, relative to 100 parts. by

HasEe i POTRERd 5B a4 ol ipgeyRerapie)Ligng) stpailizer

thernopl astic_resin conpaosition as described in [1] to
having thsofelefrutaheteidhdl 6di ABC 00baas $opdres e 00, and

of a hydrophilic stabilizer, relative to 100 parts by
Comppgad dP~pb| yfred hinderpdopmpat yhEgh Atapiliserghaping the

nol_ded product which is obtained'?y nmol di ng the 13
moleqfdeFopraght cof esitW0c orpBsrei em of0q01rt 25} above;

*Eé&gf? optical elenent which is obtained by nolding

{3] The thermoplastic resin composition as described in [1} or
[2] above, in which Compound [B-1] has a structure represented by
Formula {(2):

[0022]

0

W-N H—0-CJR! (2)
z

where, W represents a hydrogen atom or a methyl group; R?
represents a hydrocarbon group having 4 to 16 carbon atoms; and z
is 1 or 2:

f4] The thermoplastic resin composition.as described in [1] to

3] above, further including 0.01 to 1 parts by mass of a

phosphorous stabilizer, relative to 100 parts by mass of.Polymer
[A-1] or Polymer [A-2];

[5]1 The thermoplastic resin composition as described in {1] to
[4] above, further including 0.05 to 5 parts by mass of a
hydrophilic stabilizer, relative to 100 parts by mass of Polymer
[A-1] or Polymer [A-2];

[6] A molded product which is obtained by molding the




10

15

20

25

t hernopl astic resin conposition of [1] to [5] above;
[8] An optical elenent which is obtained by nol ding
the 5 thernoplastic resin conposition of [1] to [5]
above, and the optical elenent is used as an optica
conponent useful for a laser optical system having

t he wavel ength of 350 to 450 nm [0023] [9] The
optical elenent as describedi¥n [7] or [8] above, 10

. . cal ¢ £t i
chegbbIfb Ll el ofBo8PH &0 o Btaenp 48T GREEThed n °
VAN 9 b ' which th ti.cal, el N
B for SRn Y FeadneeRhi Che bt caqine SHeRBhtithe
| t d i bed i 10 [ ich th
chelBPERte £ it FOTHSBHC TN % (gt Feaks bi it dovi ce
i.ch_15 I I li.ty of 1.ight f
G 0P B POREGT G inanirY Coianet PRy dhe
| ayi ng. back information on an gptical _informatiaon
thePuabl e g TEanCBIDOSFE 10 9 rids. havi B 2Paen! penthe

substrate thickness; [12] The optical elenent as

- optigal ¢ ket iFLBFeEr 2F 13 ORTHCA30 CRRPRREThai St pr a laser

element is used for an optical pickug devi ce having
optifal| FyHiers Savéey the cva e lansadt o5ndSefta HEWwarel engt h
is from390 nmto 420 nm [13] The optical elenent as
dédefilbed in [7] to [12], in which at |east one part
of .the optical element is held by an actuator to 25
B InoVas| ertinid [elgrens apt desdrifieckdp déViee Hiviabgve,
the optical elenent of [10] to [13] above. 14 [0024]
furter tﬁ'ﬁhﬁﬁkiﬂﬁs aihcopestal aaiposiifiencnte thevidésgnstructure;
i nvention

[10] The optical element as described in [7] to [9] above, in
which the optical element is used for an optical pickup device;
" [11] The optical element as described in [10] above, in which

the optical element is used for an optical pickup device which

employs a plurality of light sources of different wavelength and

- 1s capable of recording or playing back information on an optical

information recording medium of various kinds having a different
substrate thickness;

[12] The optical element as described in {10] or [11], in
which the optical element is used for an optical pickup device
having the light sources whiéh at least one of the wavelength is
from 390 nm to 420 nm;

[13}] The optical element as described in [7] to [12}, in which
at‘least one part of the optical element is held by an actuator to
be movable; and

[14] An optical pickup device having the optical element of

[10] to [13] abqve.
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has excell ent optical properties, hardly generates the
-5 det-eri-oration-when alaser-light of-the-region
nearby UV is used, possesses the optical properties
changing in the .extremely small extent during the
use, and it is capable of maintaining a high ray
transm ttance and can be suitably used as an optica
el enent. Further, since a féfeign substance hardly
deposits on a surface 10 of the optical elenent
obt ai ned by nol ding the thernoplastic resin
ZEH?letlon of the present invention, the transm ssion
is not interrupted and can be suitably used
l.i ke, and

Eﬁ%u b g %égﬁ&t%%}vpé%?tﬁr gnof giggngthe’ Hvention
I.PTI ON_OF THE DRAW NGS Fig. 1 1
has £3a egl&:«hs%w%lawrvpseﬁésweﬁg @éé&n@#ﬁw% fda '

|cku% deV|ce related g sent i.nventi on. \9,
deteHE3ET 10D YhER 13 11a5ghe Breb FegdOPnHerFigRtYY is used,
source, . third, light source S1 sensor S2 sensor 25 SL
POSSESSSTs bhel SBElcéﬁ PXOpERsdps| 8RNI din FREcEFbRep ot emall

15 BS. 1 beamsplitter BS 2 beamsplitter BS 3 beam

Vextgﬂﬂquﬁépg e o394 b Aitsip Capglyle of maintaining a high ray -

transmittance and can be suitably used as an optical element.

Further, since a foreign substance hardly deposits on a surface

of the optical element obtained by molding the thermoplastic resin

composition of the present invention, the transmission of light is

not interrupted and can be suitably used for an optical pickup

device or the like,-and its industrial value is extremely high.

BRIEF DESCRIPTION OF THE DRAWINGS
- [0025]
[Fig. 1] Fig. 1 is a view schematically showing an exemplary

optical pickup device related to the present invention.

{0026]

LD 1 first light source

LD 2 second light source, third light source
S1 sensor

52 sensor

SL 1 sensor lens

SL 2 | sensor lens

DP diffraction plate
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OBL objective optical elenent D optical disc ['high
density optical disc'} D2 optical disc (DvD D3
optical disc (CD) 10 BE beam expander BSL beam
shaper BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
[0027] 15 [Polynmer [A-1] and Polymer [A-2] Polynmner
[A-1] contained in the thernoplastic resin conposition
of the present invention mayldhe anything as long as it
an aljcyclic structure on at |east one noiety of
Ir_%;éat ed s%‘?é’&tﬁ?ﬁ}tt%i ts, and particularly as
Paol ymer [A:1], a polyner having the 20 structure
esent edeBY LR owi ng Formula (1), that is
Pol ymer [A-2] is preferable. [0028] R3 (CH CHt T(
R | R2 PEy 9R¥44FSX Where, in Fornula (1), x and y
each represents a 16 copolynerization ratio and is a
(@Bal nuABekrtq%sfying 0/ 100 <- y/x <- 95/5, and n
represents a nunber of a substituent Qand is an
it egeriBhtisfying 0 n <- 2. R is a 2 + n valent
group of at -least one or nore kind(s) selected from
WEdr oc aplbbRcigirtsuppthasl nglgnentt o 20 carbon atons; R2
is a hydrogen atom or a nonoval ent group of at |east
dHe or @ptEcdd gdEs) {Shidgkt@ehsSitymobydratsadbew’st havi ng
1 to 10 carbon aton(s); R3 is a divalent group of at
Il¥ast ometioral mhrse KDWH[s) sel ected from hydrocarbons
having 2 to 10 carbon
D3 optical disc (CD)

BE beam expander

BSL beam shaper

BEST MODE FOR CARRYING QUT THE INVENTION

[0027]
{Polymer {A-1] and Polymer [A-2]

Polymer [A-1] contained in the thermoplastic resin composition

of the present invention may be anything as long as it has an
“alicyclic structure on at least one moiety of ;epegted structural
ﬁnits, and particularly as Polymer [A-1], a polymer having the
~structure représented by the following Formula (1), that is

Polymer [A-2] is preferable.

[0028]

: TSWC“*%;J;; L
. A ) r |

Where, in Formula (1), x and y each represents a




aton(s); Qis a divalent group of at |east one or nore
kind(s) 10 selected fromstructures represented by
COOR, and Ris selected fromthe groups consisting of
a hydrogen atom and a hydrocarbon group having 1 to
10 carbon atom(s). [0029] 1In the above Formula (1),

R is preferably a divalent group of 15 at |east one
or nore selected fromthe gridup consisting of

copgyiﬁerf%%%agngrogls qg IQgrggtg%éé rbo%%é&%ﬂgihgnB/fOO < y/x

eéra Val
For mul a nmost ef er ahl

ted b .

: 9%5% B gp GREPR" api " ot 52050 L TEAG “aflobs
Th b Ki nd t

| mt%qer z’“@‘ﬂ%&&lwﬁ‘a: Ty %eu Seatt rﬁ”%ﬁb?h%ﬁsﬂ't”fp@%%m“f”at

P Were, in Fornula
1ea%%)°nep°i maﬁe| Hf%‘éfﬁ o?rel@CttsdzfrP!ﬂ R ERRRONFEF PR having
%% exanpl es of R2 include hydrogen, a 25 net hyl
2 tyr p?arg’ﬁneﬁ‘ﬁg)’lnsgr%uﬁs anhﬁdmm@t@%@ﬁ aaﬁoﬁlo‘fﬁﬂcﬁﬂﬂ group
gr oup an n-butyl group a 2-net hyl propyl group,
of %%dlet%% PP?eorplf“élf%r]‘élﬁ}‘%/(S hyaiegéﬁdaﬁmr@rh rReeRypns having
gr oup, nost greferably hydrogen. In the above Fornul a
1 t? B0 Caxkepl 850BfS B RihéA a drlant] gdeuphef &bllepdtngne or
Formula (4) to (6). 5 [0031] CH CH CH2 CH2 CH C \CHC
‘mor%¢ﬁln94§m~sgﬂ§gygﬂ(ﬁgom1hygmycarbons having 2 to 10 carbon

atom(s); Q is a divalent group of at least one or more kind(s)

10 selected from structures represented by COOR?; and R’ is selected
from the groups consisting of a hydrogen atom and a hydrocarbon
group having 1 to 10 carbon atom(s).

[0029]
In the above Formula (1), R! is preferably a divalent group of

'  15 at least one or more selécted from the group ceonsisting of

hydrocarbon groups having 2 to 12 carbon atoms, more preferably a.

divalent group when n = 0 which is represented by Formula (3}, and

most preferably a divalent group in which the p is 0 or 1 in the

above Formula (3). The structure of R' may be one kind or two or

. 20 more kinds may be used in combination.

[0030]

yd
' bH —CH !
@RTtHﬁfH | (3)
CH2_0H2 p

Where, in Formula (3); p is an integer of 0 to 2.
In the above Formula (1), examples of R? include hydrogen, a

25 methyl group, an ethyl group, an n-propyl group, an i—propyl group,
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R R C Were, in Formula (4) to (6), Rl indicates the

sane as in Fornmula (1). [0032] 10 In the above
Formula (1), nis preferably 0. The type of copol yner
in the present invention is not at all Iimted, and

wel | - known vari ous copol yner types such as a random
copol yner, a bl ock copol yner, an alternating
copolynmer, and the |ike, chdh be enpl oyed, but

efe ab LS co sin
an o R M reC RALEE e Loghaeie AUt P, L " p¥E8€ranly
i Si on ti.cal conponent havi ng.excel | ent
hydra&?flcgpg‘f BF b Bl At er ardFaREY Y FEHTSR ve
nd i refringe i.ndex, d.the 14k can
tfn GEOBSBT o103, PHEALGP S dfphEoeI S Poldgiclude the
Whén the structure of Formul a (1) IS
fOlaﬂwa§§|FPE¥Pl?t 4)st@i ¥Pded into the following (1) to
é@a categories. That is, (1) A copolymer of ethylene
Hol efin and cyclic olefln (2) A.ring-opening
polyner or its hydrogenated product 18 (3) A

hydr ogenat ed product of a pol ystyrene der|vat|ve and
[0034] poly ene or

Npan ‘ | op yﬂﬁr f e hyl ene
;V'? : agdscy I he eyl ¥
c p epr esent ed For Ia (7), @ﬂ 2 contalns

tructural unit (A) derived frome hﬁie e or
stralght- chain a-olefin or branched-chain a-olefin
‘having 3 to 30 carbon atons and Structural unit (B)
Werdeved rf Fomralaytd)i ¢:ool(6i nR' indicates the same as in

Formula (1).

f0032]

In the above Formula (1), n is preferably 0.

The type of copblymer in the present invention is not at all
limited, and well-known various copolymer types such as a random
copolymer, a block copolymer, an alternating copolymer, and the
like, can be employed, but preferably is a random copolymer.

When a resin used as a main component has the above structure,
a high-precision optical component having excellent optical
properties such as transparency, refractive index, birefringent
index, and the like, can be obtained.

[0033]

 {Structural Example of Polymexr [A-2])

When the stracture of Formula (1) is classified, it is divided
into the following (1) to (4} categories. That is,

{1y A copoiymer of ethylene or a~olefin and cyclic_olefin;

(2) A ring-opening polymer or its hydrogenated product;
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10 [0035] NCHCH CHz CH CH -NCH =CH RztV (7) \R-/ X
In Formula (7), RL is a divalent group of at |east one
or nore kind(s) selected from hydrocarbon groups
having 2 to 20 carbon atons; R2 is a hydrogen atom or
a nonoval ent group of at |east one 15 or nore kind(s)
sel ected from hydrocarbon groups having 1 to 5 carbon
aton(s); and x and y each réfresents a

opa| i ' ratio.sati sfyi / <-. V. o
(SoBPsYTRELERNLTY diBhufecBl 8IS kot vy ap
UﬁS/%ﬁl- \ /| x < 80/20. [0036] 20 (1-1) Structura

nit Pﬁf derived fromethylene or a-olefin The

F@&gﬁtural unit (A) derived fromethylene or a-olefin
i present invention which forns the copol yner of

yl.ene or _.a- olefin and cyclic olefin, is a .. .
T i abou e oSk St e e brgh Rt ind. Felic olefin
straight-chain_a-olefin or branched-chaina-olefin_19 .
e PR WG 36T cal bbi i s O‘a‘é’lﬁgllPoé\Bg if jogefin is the
exanpl es i nclude ethyl ene, Eropylene, 1- butene, 1-.
CYCH&éhF%ﬁé}nlg?ﬁﬁ&%ﬂﬁr IEREEAGRER oY difgmuta (7}, and it
3-nmethyl -I -pentene, 3-ethyl- 1-pentene

" contauifst Ryl SFUREHIEe WAL méPhy ReT i YRk &M £EBYAPRRL 9| Straight-

5 hexene, 4,4-dinethyl-|-pentene, 4-ethyl-I|-hexene,
chain erpypiiohekdn@nchedoehaps, c1otriighdavingodebensd carbon
1-tetradecene, 1-hexadecene, 1- octadecene, :
atomp @ngoSenectarml twdt| i(Ré. darbyrd thede a evRyienelesin.
referabl e. These structural units derived from
0@i=fin may be included in 2 or nore kinds within
the range that the purpose of 10 the invention is not
i npai red. [0037]

CH—CH—Y" CHI'%H“>“' (7)
_CH L2 /)y |

CH{“‘“CH
o7,

In Formula 7y, R.1 is a divalent group of at least one or more
kind(s) selected from hydrocarbon groups having 2 to 20 carbon
atoms; R? is a.hydrogen atom or a monovalent group of at least oﬁe
or more kind(s) selected from hydrocarbon groups having 1 to &
carbon atom(s); and x and y each represents a copclymerization
ratio satisfying 5/95 < y / x <95/5, preferably 50/50 <y / x <
95/5, more preferably 55/45 £y / x £ 80/20.

[0036]

(1-1) Structural unit (A} derived from ethylene or a;olefin

The Structural unit (&) derived from ethylene or o-olefin in
the present invention which forms the copolymer of ethylene or o-

olefin and cyclic olefin, is a structural unit derived from

ethylene or straight-chain o-olefin or branched-chaina-olefin
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(1-2) Structural unit (B) derived froma cyclic olefin
Structural unit (B) derived froma cyclic olefin
relates to the present invention which fornms the

copol ynmer of ethylene or a 15 -olefin and cyclic
olefin, is at |east one or nore kind(s) selected from
structural units derived froma cyclic olefins
represented by the follomﬁh@ Fornmul a (8), Formula

(9), d 0 St t | it (B
hav%%#' ] ?Eor ‘%&@10@ oFgf ﬂiy?% nggnggg b;nkorgu?a

the | 1 ow R61 RA"
fee Jéélf RF Tl e S SR heRe By OR W iR 7Re 1
5R66R68R72ULJvInFornuI 8, uis 0o
pentine, Tahgrgien bOSCISL ELGE . HIRE AL Bepene, dethyl-
Wien wis 1, a ring represented by |ncorporat|ng Wi
—Peélt@ﬂﬁenﬁelﬁ%ﬁwlrﬂg PeRkERGheh BRIl PRsepengti & dalmethyl 1-
5-menbered 5 rin R61 to R78, and Ra' and Rbl may be
hexePigme Swir AUBS LR T TIeWeRE SPPomi-oRL o Tsengna JrgtayL-1-hexene,
hydr ogen atom a hal ogen atom or a hydrocarbon
1-ocgenep. L réeetie, thelcHgrEegen htlerhiasiegenbuot riesadesnanea 1-
chlorine atom a bromne atom or an iodine atom .
octadesrpresl otigtaengyderpearbenl 1l gr dmengehibead! yeihdicngeis
an al kyl group having 1 to 20 carbon aton{(s), an
prefgirRblehal Thirsgyrsdupchavahgunity driyedpdnomt @misfingmay be

included in 2 or more kinds within the range that the purpose of

"the invention is not impaired.

{0037]
{1-2) Structural unit (B) derived from a cyclic olefin
Structural unit (B) derived from a cyclic olefin relates to the

present invention which forms the copolymer of ethylene or o-—

-olefin and cyclic olefin, is at least one or more kind(s) selected

from structural units derived from a cyclic olefins represented by
the following Formula (8), Formula (9), and Formula (10).

Firstly, Structural unit (B) derived from a cyclic olefin
represented by Formula (8) has the fecllowing structure.

[0038]
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cycl oal kyl group having 3 to 15 carbon atons, and an
aromatic hydrocarbon group. [0039] 15 More specific
exanpl es of the al kyl group include nethyl, ethyl,
propyl, isopropyl, anyl, hexyl, octyl, decyl, dodecyl,
and octadecyl. An exanple of the al kyl halide group

i ncludes a group in which above al kyl group having 1
"to 20 carbon aton(s) is suBStituted with one or nore
hal ogen aton(s). As the cycloal kyl 20 group, a

cyel ohexyl group is; exenplified. As e aromatic 21

h dr ar bon, group, phenyl_ and napht hylf are

Bl fi edgar [§9%0] | nR¥he fabover®or fula (8), R75 and

"6 R77 a|g R B, <75 apd R47, -R(6 and R78, R75 and
s it {uA’Y) to 5 each
761 Ng, and

..!; ;7of tﬂggﬁa

oIe than the
:  wr gR%n be
opt & ned withQ sne Ier contlent © th pol ycycl i c.
N sgs2t her eRS510R%s hin ggesantiage tgrat jhe snall anount
of cyclic olefin is]introduged for a production.
peci fi c exanpl es © % he none yclic b, pol ycyclic
forned herein include the follow ngs. [0041] 2 V 2~ 2
0 11 2 2 15 In the above exanpl es, carbon
%i‘d’?%mﬁ‘t}ﬁ’bé?éd Y ¥t ©ox dspEcipvel 9t repredbhvealrrdii and

atomto which R75 (R76) or R77 (R78)
w is 0 or 1. When w is 1, a ring represented by incorporating w

is a é-membered ring, and when w is 0, the ring is a 5-membered
ring.- R to R’®, and R* and R™ may be same with or different from
each other, and is a hydrogen atom, a halogen atom, or a
hydrocarbon group.

Herein, the halogen atom is a fluorine atom, a chlorine atom, a

bromine atom, or an iodine atom. Examples of the hydrocarbon

group generally include an alkyl group having 1 to 20 carbon
atom(s), an alkyl halide group having 1 te 20 carbon atom(s), a
cycloalkyl group having 3 to 15 carbon'atoms, and an aromatic
hydrocarbon group.

[0039]

More specific examples of the alkyl group include methyl, ethyl,

.propyl, isopropyl, ‘amyl, hexyl, octyl, decyl, dodecyl, and

octadecyl. An example of the alkyl halide group includes a group
in which above alkyl group having 1 to 20 carbon atom(s) is
substituted with one or more halogen atom(s). As the cycloalkyl

group, a cyclohexyl group is exemplified. As the aromatic
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is bonded. Additionally, an al kylidene group may be
formed wwth R75 and R76 or R77 and R78. The

al kyl i dene group is generally an al kylidene 20 group
having 2 to 20 carbon atons, and specific exanpl es of
the al kylidene group include ethylidene, propylidene,
and isopropylidene. 22 Next, Structural unit (B)
derived froma cyclic olefi@lrepresented by Fornmul a

el PR IP SIS B0, R0

% Xx.A91 Reg 5 In Formula (9), x and d each is an
iﬂ?%% r of O or 1 or nore; y and z each is 0, 1, or

, and R81 to, R99 may_be sane with or; diffepent.from
SRS e Aa BHLR 19 e Tadrabdh atom 326 ol ogen 78 K7,
at an_al i phatic hydrgcarbon,group, an aromatic _
R ﬁ'&‘/ﬁg?%gar%ona‘?@rfgup,O%rR7arf5‘r541 Box agr gﬁ’p},ao%%‘?e(hﬂé‘éll%nm
atomto which R89and R90Q 10 are bonded, and a carbon
eachgiero thnf et RN WoHded OB Pal Yardioir rargm ead vidiet

RO1 i s bonded may be bonded directly or via an
formed monocyclic or polycyclic ring may have a double bond.

However, from the viewpoint of thermal resistance, the polycyclic
is preferable than the monocyclic since a copolymer of high Tg can
be obtained with a smaller content of the polycyclic. Also, there
is an advantage that the small amount of cyclic olefin is
introduced for a production. Specific examples of the monocyclic
or polycyclic formed herein include the followings.

[0041]
o 1 1 1 1
1 1
2 2

in the above examples, carbon atoms numbered 1 or 2
respectively represent a carbon atom to which R (R’®) or R (R™®)
is bonded. |

Additionally, an alkylidene group may be formed with R’ and R’
or R”7 and R". The alkylidene group is generally an alkylidene
group having 2 to 20 carbon atoms, and specific examples of the

alkylidene group include ethylidene, propylidene, and

isopropylidene.
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al kyl ene group having 1 to 3 carbon aton(s), and when
y =z =0, R95 and R92, or R95 and R99 may be bonded
to each other to forma nonocyclic or polycyclic
aromatic ring. 15 [0043] As the hal ogen atom sane
hal ogen atons nentioned in the above Formula (8) can
be exenplified. The aliphatic hydrocarbon group is
exenplified by an al kyl gré@dp having 1 to 20 carbon

tom(s a.cycloal kyl , group .havi 3 20 ta 15.carbon
Be8he Pemt bl Bt 19 MRt Bem e ui iy 200
i ncl ude thyl, ethyl, propyl, _isopr.opyl, anyl, hexyl,
repisaAAt o0y By Foriisichd Mg hcFaRRRyD RS -intere
Cﬁéloalkyl group, cyclohexyl is included. Exanples of
{#@4%k ormat i ¢ hydr ocar bon group include an aryl 5 group
and an aral kyl group, and specifically phenyl, tolyl,

“napht hyl, benzyl, and phenquphyI.HExanples of the
al koxy group include nethoxy, h ,
Her ei n, '

and propoxy.
R0 are bonded,

a carbon atom oW

kyl ene grodip bon
is, when th 0D carbon atons are
=50 g AR89 and ) or
in%ky formgs a ene _group sel ected
yl ehe gro 2n et hyl ene

ﬁsﬁnd a 15.%

_)’
LaCHD") . [ Q04

y =z =0,

In Formula (9), % and d each is an integer of 0 or 1 or more; y

-and z'each is 0, 1, or 2; and R* to R* may be same with ox
different from each other and each is a hydrogen atom, a halogen

atom, an aliphatic hydrocarbon group, an aromatic hydrocarbon

group, or an alkoxy group, where a carbon atom to which R and R

‘are bonded, and a carbon atom to which R*” is bonded or a carbon

atom to which R®® is bonded may be bonded directly or via an
alkylene group having 1 to 3 carbon atom(s), and when y = z = 0,
R™ and R¥, or R™ and R” may be bonded to each other to form a
monocyclic or polycyclic aromatic ring.

[0043]

As the halogen atom, same halogen atoms mentioned in the above
Formula (8) can be exemplified.

The aliphatic hydrocarbon group is exemplified by an alkyl

group Having 1 to 20 carbon atom(s), a cycloalkyl group_having 3

to 15 carbon atoms.
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ring. When y=7Z=0, specific exanples of the aromatic
ring formed 20 with RO5 and R92 include the follow ng
aromatic rings. However, fromthe viewpoint of

thermal resistance, the polycyclic is preferable than
t he nonocyclic since a copolynmer of high Tg can be
obtained with a smaller content of the polycyclic.

Al so, there is an advant ageZBhat the small anpunt of

%%% & o'%&bn jiséﬁgﬁipdu q for a prqéi%gl %thV% ethyl,
i |n(I8:§EI}1 % i abS%EBy- Struct ur
PropYay aéPP{-;%Faerrr L oPERVA: oPErT eecarles@ﬁfi@ayﬁy

For has the _follow ng structure. 0]
Octaé% ‘&Sf g SYRPGLEYA BOPYRN oCYHPSWE06S L%C%d
be sane with or different from each other and
lies 5>fh§aﬁo@%ﬂn%qﬂdinfa'ﬂrgq%&%ca%% Yrovse paviry
1to5 carbon atom(s); and f satisfies 1 < f -< 18. 10
groupy aRfl 88 dFa e FAUBe aRBEnSERGLEL FRivhghenyd, st@larbon
aton(s i nclude preferably an al kyl group, an al kyl
naphihyi debyPovih, it PRePEYerbYal kyl group. Specific
exanpl es are as shown in the specific exanples of R61
Pompies pft hbe abbiexFamayra 1pg) ufleoagihoxns Shaeky cand
exanples, of Structural unit (B) derived fron1a cyclic
propgkyf | neepibsentcadboy shemabovehidr Rif andBR™ @gp, bonded,

(10) include
and a carbon atom to which R* is bonded or a carbon atom to which

R is bonded may be bonded directly or via an alkylene group
having 1 to 3 carbon atom(s). That is, when the above two carbon
atoms are bonded via an alkylene group, each of R®*® and R*, or R%

and R’ jointly forms an alkylene group selected from any of a

'methylene group {(-CHz-), an ethylene group(-CH,CHy~), and a

propylene group (—~CHCHxCHo-) .

[0044]

Furfher, when vy = z = 0, R® and R*¥, or R® and R* may be
bonded to each other to form a monocyclic or polycyclic aromatic
ring. When y=Z=0,'specific examples of the aromatic ring formed
with R® and R*¥ include the following aromatic rings.

However, from the viewpoint of thermal resistance, the

polycyclic is preferable than the monocyclic since a copolymer of

high Tg can be obtained with a smaller content of the polycyclic.
Also, there is an advantage that the small amount of cyclic olefin
is introduced for a production.

{0045]
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a bicycl o-2-heptene derivative (a bicycl ohepto-2-ene
derivative), a tricyclo-3-decene derivative, a
tricycl o-3-undecene derivative, a
tetracycl o- 3-dodecene derivative, a

pent acycl o- 4- pent adecene 25 derivative, a

pent acycl opent adecadi ene derivative, a pentacycl o-3-
pent adecene derivative, a péatacycl o-4-hexadecene
derivative, a pentacyclo-3-hexadecene derivative, a
hexacycl o- 4- hept adecene derivative, a

[ i [ a hepta -4

- oct acycl o=
nonacycl o ent acosene d {
nonacycl o- 6- hexacosene deri vat
cycl opent adi ene- acenapht yl ene adduct a
1, 4- ret hano- 1, 4, 4a, 9a- tetrah{drofluorene derivati ve,
BeneiqLndt H&n5ome 4224 5im ¢ ormy -oant hr acene
derivative, a cycloalk Iene der|vat|ve having 3 to 20
Q%ﬁ?xn??ﬁﬂ§ﬁ§raénﬂn¥%e I@?rlﬁ@d4§¥omA@nﬁﬁfﬁ?ﬁe@éefén
tetracyclo 4. 0. 12 5. 17' 10] - 3- dodecene

represenyati Ve Lﬁtahe(%adybﬁé tlee B llpwing styuygture.02, 7
09,14] _4_ 15 hept adecene derivative are preferable,

EQfe & tetracyclo [4. 4. 0. 12'5. 17'10]-3-dodecene
derivative is particularly preferable. [0049] The
cyclic Kg&hﬂgge resented by the above Fornula (8) or

d by reacting cycl opentadiene wth

| efin having 2% a correspondi ng structure under a

| s-Al der reaction} Structural unit (B) derived from

a {yclic ol efin reprgsented b1 @he above Formula (8),

, a

(9)° (10) may bef ncluded in two or nore Kkinds.
Addi ™ L.,y O pol ymeri zed using the above nonomer
can be - }f ')f

R100 H101

In Formula {(10), R and R™ may be same Qith or different from
each other and each is a hydrogen atom'or a hydrocarbon group
having 1 to 5 carbon atom(s); aﬁd f satisfies 1 £ £ £ 18.

Examples of the hydrocarbon group having 1 to 5 carbon atom(s)
include preferably an alkyl group, an alkyl halide group, and a-

cyclo alkyl group. Specific examples are as shown in the specific

-examples of R® to R’ in the above Formula (8).

[0047]

Specific examples of Structural unit (B) derived from a cyclic
olefin represented by the above Formula (BY, (2, or (10} include
a bicyclo~Z-heptene derivative (a bicyclohepto-2-ene derivative),
a tricyclo-3-decene derivative, a tricyclo-3-undecene derivative,

a tetracyclo-3-dodecene derivative, a pentacyclo-4-pentadecene




10

15

20

25

25 nodified according to its necessity, and in such
case, a structure of the structural unit derived from
t he mononer can be nodified. For exanple, according
to a hydrogenation treatnent, a benzene 26 ring in
the structural unit derived fromthe nononer can be
nodi fied a cycl ohexyl ring under the condition. [0050]
The type of copolyner in th&5present invention is not

e gl 5 LIS MELL KNSR 4R 005 SO0 MIEE )

an alternatjng copolyner, and the |1|ike, can be, )
Pentaosrg)e ae%YagfﬁrV@r'eraaBPVtﬁgy%l? h%‘&t?ﬁﬁ%&ﬁ@fl?rf%?]?“’atl"e' a

[ 0051] g%%aA ri ng-openi.ng polymer or its hydrogenated
pentacyghet 3 ToeE 3Ty J6pé iR hyV Pol § fisasy cilps? ~heptadecene

hydrogenated product is a cyclic olefin polymner
derivahi¥s ent MR PSHrTPact SYSaMp i tivatiyer ugt iprifacyclo-4-

_groups exenplified as the preferable exanples in the

elcogpfedEbi VRl W 12 MPREasyelPTo NVTGUFOFENG nBe T Hegl tiggve @

a pol ar group. Exanples of 15 the polar group include
Octa§Yﬁ}9réxgeceﬁenﬂxderi@atb@ﬁy|agrruﬁwtéﬁ-5apﬁey@ceﬁenﬂx

an epoxy group, a glycidyl group, an oxycarbonyl
derigesape, ad caetbsiyiloglobpraapsent enjvotpveanaest er

group, and the Ilike. [0052] 20 The cyclic olefin
cyclppeyhedi¢re garmmeghity Llobe ahdde-thy dl, ynmeethamg-124, 4a, 9a-

cyclic olefin, specifically by ring-open polynerizing
tetrahydabf tyetere degfivatimad 4 of, £xanbeep-1hé, €300, 10a-

ol efin polyner having a polar group is obtained by

“hexahgtiroguich ey ene cepduatihayi agya qadlkgiege odgrivetie having

cyclic olefin polynmer by a degeneration
3 to 20 carbon atoms, and the like.

[0048]

Among these, a tetracyclo [4. 4. 0. 1%°, 17'°J-3-dodecene
derivative and a hexacyclo [6. 6. 1. 136, 11013 2.7 oMy _g-
heptadecene derivative are preferable, and a tetracyclo [4. 4. 0.
1%°, 1" -3~dodecene derivative is particularly preferable.
[0049]

The cyclic'olefin represented by the above Formula (8) or (9)

can be produced by reacting cyclopentadiene with an olefin having

a corresponding structure under a Diels-Alder reaction.

Structural unit (B) derived from a cyclic olefin represented by
the above Formula (8), (9), or (iO) may be included in two or more
kinds.

Additionelly, ones polymerized using the above monomer can be
modified according to its necessity, and in such case, a structure

of the structural unit derived from the monomer can be modified.

For example, according to a hydrogenation treatment, a benzene
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25 reaction, or copolynerizing a nononer including a
pol ar group as the copolynmer conponent. The alicyclic
ol efin used to obtain the cyclic olefin polyner 27

i ncludes specifically the followng alicyclic ol efins.
[ 0053] A norbornene nononer such as

bi cycl o[ 2. 2. 1] - hept 0-2-ene(the trivial nane:

nor bor nene), 5-nethyl -bi cycke[2.2.1]- hepto 2-ene, 5

rinog"%i qlh J@¥uct$hf cl %[f'% %ﬁél}f Zffrom € monomer can be
mOd]g‘:le%t XF(‘OF G XBL% ugﬁl Lorgs ecno%dlilrc])g).(yl '

i'cyc
I-bicyclo[2.2.1] hepto 2-ene, b5-
g%@&%%cyl bi cycl o[ 2. 2. 1] - hept 0- 2- ene,

et h |d ne- bi cycl o[ 2. 2.1]- hepto-2-en
TGt CaoREPBIETEN o> 5L PGB b STGHE 108 dnpPt 188 211
._.bicyclo[,2.2 1] - hept 0- 2- ene,
llN%?GHﬁoﬁ@%yve%%cﬁﬂﬁdﬁ;fa§1?PSh%$RQ%XW%§w§YPES such as a random
5- nethoxy car bi nyl - blcyclo[2 1] - hept o- 2- ene,.
copq%y@§5no_ Q@%|qﬂg? e s h@%t%;ggggﬂglng copolymer, and the
5- met hyl - 5- net hoxycar bonyl -
1ikep; Eqe F2e@p%ﬂyqq3pp@tngﬁgerably is a random copolymer.-:
5- et hoxycar bonyl - bi cycl o[ 2. 2. 1] - hept o 2- ene,
Yl o[ 2. 2. 1] - hept o- 5- enyl - 2- nethylprOpionate, 15
blcyclo[z 2. 1] - hept o- 5- enyl - 2- net hyl oct anat e,
bt o e Irgng -opening eps larere we- 56 - iy dendsoajisde paefidct
anhydri de, 5- hydroxynethyl bi cycl o[ 2. 2. 1] - hept o- 2- ene,
Thes rdinghpBeokpeEpdNmer IsircjiEBofigdnodgnateast predeat, is a
5- hydroxy-i - propyl bicycl o[ 2. 2. 1] - hept o- 2- ene,
cycliceodeEar boxdpmisiic yebopgertad -the fleam@lenés) 2@nong the
bi cycl o[ 2. 2. 1] - hept 0- 2- ene- 5, 6-di carboxylic acid
struciridel Sroupslexsewiyifibicys| Of2 mirefprhbpeoeRamnless in the
5-cycl ohexyl - bicycl o[ 2. 2. 1]-hept o- 2-ene,
abovg- Epriehexeny. - bi cycl o[ 2. 2. 1] - hept 0- 2- ene,
5- phenyl - bi cycl o[ 2. 2. 1] - hepto-2-ene, tricyclo[4. 3. 0.
TR Siyddca- 81 FEn gmel yitche nhayi mbeé agnelar group. Examples of
di cycl opent adi ene) ,

the polar group include a hydroxyl group, a carboxyl group, an

alkoky group, an epoxy group, a glycidyl group, an oxycarbonyl
group, a carbonyl group, an aminoc group, an ester group, and the
like.

[0052]

The cyclic olefin polymer is generally obtained.by polymerizing
a cyclic olefin, specifically by ring-open pclymerizing an
élicyclic olefin, and for example, the cyclic olefin polymer
having a polar group is obtained by introducing a compound having
a polar group in the cyclic olefin polymer by a degeneration
reaction, or copolymerizing a monomer including a polar group as
the copolymer component.

The alicyclic olefin used to obtain the cyclic olefin polymer
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S0 3-04BgE

' obtaéﬁgylgblcyclo 2.2.1]-hepto-

- bicypé@iac%clkﬁhﬁptqa212n5,15ﬂm20pﬁmYécéi3yeh@[2.2.1]~hepto—2—ene,

bicyclo[2.2.1]-hepto-2-ene, 5-hydroxy-i-propylbicyclof2.2.1]-

25 tricyclo[4. 3. 0. 12,5]deca-3-ene, tricyclo[4. 4.
0. 12'5]undeca- 3,7-diene, tricyclo[4. 4. O.

12' 5] undeca- 3, 8-di ene, tricyclo[4. 4. O.

12' 5] undeca- 3-ene, tetracyclo[7.4.0 .110,13 02'7
]-trideca-2,4,6-11 28 tetraene (the trivia

name: 1, 4- net hano- 1, 4, 4a, 9a- tetrahydrofl uorene),
tetracycl o[ 8.4.0.111' 19.03' B8] -t et r adeca-

incrpasl eboani GBI RENE, i Rablg s Toe hudeli.hanc

{¢§%ﬁ0y0|0[4 4.0.12,117,10] 5 dodeca-3-ene (the
namne: tetracyclododecene) 8- et hyl -

' clo[4.4.0.12' 7,10] -

§ e 4" Sichy 25obI GHELLE £ -argneptS-22erie (the

liden
trlvtleﬂe A of d002) 5. TG0 3 Rrk, 1 hepro2-ene,
8-ethylidene- tetracyclo [4.4.0. 12'5. 1'10]
%Elfp%ﬁﬁ? qizvgngﬂ —Repto- -Z-ene, 5- ethyl-Bicyclo(2.2.1]-
tetracyclo[4.4.0.12'5,17,.10] - dodeca- 3- ene, 8-propenyl -
heptosPrap§cl dT lgPisysla e - 12}]lld@@@63 3-gRe, S-hexyl-

8- met hoxycar bonyl - _ f
bicycdplacyc bﬂmFOUZrznsf 15197 oddcaciodhe? - Blharbpr2gene, 5-
met hoxycar bon I-tetracycl9£4 4.0.12'5.17,10] - dodeca- 3-

-ene, 5- ethylldene bicyclof2.2.1]-
hydr oxynet hyl -tetracycl o[ 4. 4. 0. 12" 5. 1' 10] - dodeca- 3- ene
hepto-g-eag boxyrathwddeaeyel efalal20 2121 5hegtatd-ene, 5-vinyl-
- dodeca- 3-ene, 8-cycl opentyl

8- cycl ohexyl -
S5-metbokacyatioimy 4 0cy2] 612! 10] -degtoa?3erae, S-cyano—

8-cycl ohexenyl - tetracyclo [ 4.4.0.12" 5.17" 10 ]
blcycagﬁéc%;I§1hﬁpt082pheﬂyl5—m&nhyirﬁemetboﬁydafbdhyl—5 17

10] -dodeca-3-ene, 20
blcypén{ac&clkﬁﬁhﬁioiZiéhé,CﬁkéthﬁﬁybakpenyhdhrcydidmmadLémehepto—

and pentacyclo [7.4.0. 13,6 110,13 02.7]
2-enepebiagebal., 2 . 1] -tepher 5-413054l-nat hphpr ayicdreadckene

such as cycl obutene, cycl opentene, cyclohexene,
bicydld{di et hnHeptel-6peny Bresmek-hybhy bayce phexend o [2- 217 -

hepto-Z-ene-5, 6-dicarboxylic acid anhydride, 5-

hydroxymethylbicyclo[2.2.1]-hepto-2-ene, 5,6-di (hydroxymethyl)-

hepto-2-ene, 5,6-dicarboxy-bicyclo(2.2.1]-hepto-2-ene,
bigyclo[Z.Z.l}—hepto~2"ene~5,6—dicarboxylic acid imide, 5-
cyclopentyl-bicyclo[2.2.1]~hepto-2-ene, 5-cyclohexyl-
bicyclo{2.2.1]—hépto—ZHene, 5~cyclohexenyl—bicyclo[2.2.1]—hepto—2—
ene,-5—phenyl—bicyclo[2.2.1]—hepto—2—ene} tricyclo[4. 3. O.

12-5 |

}deca-3, 7-diene (the trivial name: dicyclopentadiens),

tricycle[4. 3. 0. 12-31deca-3-ene, tricyclo[4. 4. C. 125]undeca—

- 3,7-diene, tricyclo[4. 4. 0. 1*°Jundeca-3,8-diene, tricyclo[4. 4.

0. 1?°Jundeca-3-ene, tetracyclo[7.4.0.1*%%% 0%7]-trideca-2,4,6-11-
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'tetﬁ@9m§é§ﬁéeﬁt®ylér

‘methoxycarbonyl—tetracyclo[4.4.0.

25 met hyl but hyl ) - 1- cycl ohexene, cycl ooct ene,

3a, 5,6, 7a-tetrahydro 4, 7- net hano-| H i ndene, and

cycl oheptene; a vinyl alicyclic hydrocarbon nonomer
such as vinyl cycl ohexene 29 and vinyl cycl ohexane;
and an alicyclic conjugated di ene nononer such as
cycl opent adi ene, cycl ohexadi ene. [0055] The alicyclic
olefin muy be used each |nd@§endently or in5

tetr%%'ﬁ% 3%' 0Py {uéf"ona% A0%E Qf?o p,z{j'cl“ onally. a

mer i za nmonomner can e co ynérlz d

1)1 3|
tet%%@d%%fﬁg‘%%ﬁ' o SRR 2R L e e Eagegst
20 ca1§9n at.ons.such as eth¥ ene,

3,5 e a2t O A 3SR e Py b SREL ||
0 - t 3- et | -1 t 2,5 17,10
4 g 1P 2B ST B R OE L heierecve10Ta. £1611%2.17)

4, 4- dlneth | -1 -hexene, 4, 4-dinpethyl-|-pentene,
dode&%@hﬂlﬁ Q?eﬁ%l"%alef‘ﬁff‘fe | RExRrELoricGiereng) , o-methyl-
cene, qgg gng, l-tetradecene, 1-hexadecene,

tet?PQ&E@QJécén% 1-€i cose %ﬁe%ﬁuﬁﬁﬁﬁﬁ BreBvis A
~_cyclool efin sqpp q@ﬁ ycl obutene, cycl opent ene,
tetr@féﬂ%ﬁéf&eﬁeo | heR PR el -GPent 8nréethylldene-
-msthylcycloh‘ze_g;en,el,O 2- (2-met hyl butyl)- 1-cycl ohexene,
tetwéeétieﬁeo B4 5.6, Fadedagaarir@nes- 4 79*151@{ +H
dene. A noncog}qqgted di ene such as 1, 4- hexadi ene,
tetn@QﬁS@ﬁﬂﬂ f.2.1% 3%exbmﬁ@ﬁﬁ?a1§ﬂmﬁphyﬁ vimyhexadi ene,
1, 7- oct adi ene. gse nononer can be used each
h - toddrdars-iSowneef 8twooreNWoT € Ki nds.

[0056] A polynerlzatlon nmet hod of alicyclic olefinis
tetrﬁ@yc@gﬂﬂkéumalﬁyiﬂ 1-dodeca-3-ene, §-methoxycarbonyl-

tetracyclo[4.4.0.1%2. 17 ~dodeca-3~ene, 8-methyl-8-
125 170 _dodeca-3-ene, 8-
hydroxymethyl-tetracyclo{4.4.0.1%°. 171 —dodeca-3-ene, 8-carboxy-
tetracyclo[4.4.0.1%°.1""] -dodeca-3-ene, 8-cyclopentyl-
tetracyclo[4.4.0.125.l7dp]-dodeca~3~ene, 8-cyclohexyl-
tetracyclof(4.4.0.1%7.17* ~dodeca~3-ene, 8-cyclohexenyl-
tetracyclo[4.4.0.1%%. 17 _dodeca-3-ene, 8-phenyl-
tetracyclo[4.4.0.1%°.1"") ~dodeca-3-ene,
pgntacyclo[6.5.l.1L6.OL7.09J3]pentadeca—3,10—diene, and

1Y% 0%7] —pentadeca-4, 11-diene;

pentacyclo[7.4.0.1°%°,
| [0054}

a mono-cycloalkene such as cyclobutene, cyclopentene,
cyclohexene, 3,4~dimethylcyclgpentene, 3~methylcyclohexene, 2-(2-
methylbuthyl)-1-cyclohexene, cyclooctene, 3a,5,6,7a—tetrahydro—

4,7¥methano“1H—indene, and cycloheptene;

a vinyl alicyclic hydrocarbon monomer such as vinyl cyclohexene
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25 limted and can be carried out in accordance with a
wel | - known net hod. These ring-openi ng pol yneri zati on
products are preferably hydrogenated for being used,
considering the thermal resistance, 30 the stability,
and the optical properties. As for the hydrogenation
nmet hod, wel | -known net hods can be used. [0057] (3) A
hydrogenated pr oduct of a p@lPystyrene derivative 5 The

na roduct rene derivative is a
and Y SR BB St cneb et ARGFY LT GRra el oRr ghine idhomer
rLene or [ts derivatives as a nononer. Exanples
Sudgfa¥ é?/ PRYNCATBTRE 1 CYEIPBSEAREISHE ch can used as the
ggﬁggﬁ |nclude styrenes such as styrene,
ylstyrene a 10 ethyl styrene, a-propylstyrene,
a-1so opylstyrene a-t- butylstyrene
E FeR hiFEG i Rd 0L 30 fRR iIS tesh 82k HRieRANsieptdieor in
4-di i sopropyl styrene, 2, 4-dinmethyl styrene,
ComQPQaQﬁﬂﬂyP§t§W%n%F @Qr%-Hé@ﬁﬁl-23¢ﬁﬁﬂﬁﬂ3ﬂ¥}ﬂené copolymerizable
monof hl orostyrene., 'di chl orostyrene,
mOngsofRGo PES EYP@ e imesh prs ey e e, tand st RECPPRELY 15
[ 0058] SpeC|f|c exanpl es of the vinyl alicyclic
Srediidiceddivh ohile ofpbmd nawkicsrmess dee usedudsdt he nononer
i ncl ude the foll owm ng conpounds: Vinylcycl ohexane
Bhkyilens impt-oyef bhebainigig £ to 20 carbon atoms such as
- met hylisopropenyl cycl ohexane, and the |ike; and 20
ethwlieng, c pebphesede knhﬂtea§,4lvpemMemwcldhenaﬁe¢,43—methyl—l—
i sopropenyl cycl ohexene, 1-nethyl -4-vinyl cycl ohexene,
butenerethypetiyli Sqmrdpery| Syetbhbxkermmntene, 4—methyl~l~pentene,
2- et hyl - 4-vi nyl cycl ohexene, 2-nethyl -4-
4-matdopr-dpbayeeycl Oexdnethy065%exene, 4, 4-dimethyl-l-pentene,

4-ethyl-l-hexene, 3~ethyl—1—hexeﬂe, l-octene, l-decene, l-dodecene,

1-tetradecene, l-hexadecene, 1l-octadecene, l-eicosene, and the

like.

A cycloolefin such as cyclobutene, cyclopentene, cyclohexene,
3,4—diﬁethylcyclopentene, 3-methylcyclohexene, 2-(2-methylbutyl)-
1~cyclohexene, cyclooctene, 3a,5,6,7a—tefrahydro—4,7—methano—lH—
indene.

A nonconjugated diene such‘as 1,4-hexadiene, 4-methyl-1,4-

 hexadiene, 5-methyl-1,4-hexadiene, 1,7-octadiene.

These monomer can be used each independently or in combination
of two or more kinds.

[0056]

A polymerization method of alicyclic olefin is not particularly

limited and can be carried out in accordance with a well-known

-method. These ring-opening polymerization products are preferably

 hydrogenated for ‘being used, considering the thermal resistance,
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25 I n the present invention, above nononer and the

ot her copol yneri zabl e nononer nay be copol yneri zed.
Speci fic exanples of the copol ynerizabl e nonomer
include the follow ng nononers: 31 a-olefin nononers
such as et hyl ene, propyl ene, isobutene, 2

nmet hyl -1 - but ene, 2-nethyl -1 - pent ene,

4-met hyl -1 - pent ene, and the30like; cycl opentadi ene

o TERIRSET SR ERTEST BT e
' n D= ' 5, 5-
o SRR OBEONAN. Shy SR WL FHclopel a0 S0, o,

L.§§i nonocyclic ol efin nonomers such as cycl obut ene,
@ &pentenef cycl ohexane, and the |ike; 10

gnju at ed di ene nonopers such as but adi ene, i soprene,

E,bjxggﬁpggp@ﬁggdeﬁ F.Fﬁiapﬁgﬁg§tyrene derivative

1,3-%yclohexadiene, and the like; nitrile nmonaoners

Shfe P OSERGE BRI RYSFRET Rt RaBPyVBRYTFHS erdvative is a
chloroacrylonitrile, and the |ike, [0060] 15 )

hydrogenayad rpreitesfer RBABHRF sORtRiNess fxpihpplystyrene or its
nmet hacryl ate, ethyl nethacryl ate, propyl

deriyatayes yrate MBWEr et hacryl ate, methyl acryl ate,

ethyl acrylate, propyl acrylate, butyl acrylate;

Brmlesacédthat Yinekiar ansidrersmeoetd adhisdy yWancusefidas the

met hacrylic acid, nmaleic acid anhydride; 20
monoRefeibeliede shvinegesoarahna el tae c ompothyll sovierrey s o

such as N vinyl carbazol e and N vinyl-2-pyrolidone;
ethydpéryenal ek hudwylatarenet hytisapdagyietyrg0061¢-t-+Fr om

the viewpoints of thermal resistance, |ow ,
butyﬂstgren@géhumgthylstyrene, 3-methylstyrene, 4-methylstyrene,

2,4-diisopropylstyrene, 2,4-dimethylstyrene, 4-t-butylstyrene, 5-
t-butyl-2-methylstyrene, monochlorostyrene, dichlorostyrene,
monofluorostyrene 4-phenylstyrene, and the like.

| [0058]

Specific examples of the vinyl alicyclic hydrocarbon compound:

_which can be used as the monomer include the following compounds:

Vinylcyclohexane such as vinylcyclohexane, 3-
methylisopropenylcyclohexane, and the like; and

Vinylcyclohexene such as 4-vinylcyclohexene, 4-
isopropenylcyclohexene, 1—méthylm4~vinyicyclohexene, l-methyl-4-
isopropenylcyclohexene, 2-methyl-4~-vinylcyclohexene, 2-methyl-4-
isopropenylcyclohexene.

[0059]

In the present invention, above monomer and thé other
copolymerizable monomer may be copolymerized. Specific examples

of the copolymerizable monomer include the following monomers:
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25 and nechani cal strength, the m xture of above
nmononer used pol ynerization contains generally a vinyl
aromati ¢ conmpound and/or a vinyl alicyclic
hydr.ocar bon conpound in the anount of 50 mass% 32 or
nore, preferably from70 to 100 mass% even nore
preferably from80 to 100 mass% The nononer m xture
may contain both the vinyl 3dromatic conpound and the
inyl-alicyclic hydrpcarb conmpound. 0062 4
B R 5P st oo SR 2 R HEPP U el gromprihe, 2-
r_.include ring-openi ng pol rrqf a
et R A s B e roncer oY RGUCENGn SaIEr -Tplgtene, and the
l.kn_orbornene nononer, an addition polynmer of a
1 nor bor nene 10 nonomer with a vinyl conpound such as
et hyl ene or. a-olefin, a ol ymer of nonocyclic
E‘y/E%(B%W(@PeEe“& BERgHers ofusl i8Sy EVFECP R d 1di ene
nononer, a paolymer of vinyl alicyclic hydragcarbon
metiphfoirdirPerhadi Ot i <YL AYBOPRRRIRAISHE t Ke i ke, but
‘ the structure which is not contained in the above (1)
ethyleyadrrrafadiene 15 MEtSFLryRAPPI St icdced SwPthi n t he
. range of Fornmula (1). Exanples include the ones
dimgtipeceilapegteadlieng, dgcyslorenrtadissiemavidzsbiewli ke a
wel | - known copol yneri zabl e nononmer. [0063] The type
BPneeyel hml sfant Rengperemudineeneyohobetenst, aiycadbpentene,
20 limted, and well-known various copol ynmer types
cyclaheirane , aapdndleen kidisol ymer, a bl ock copol yner, an
al ternating copolyner, and the |ike, can be enpl oyed,
pon] pratfest aljlepel moacmerslamabopel pubadiempwrgoprentout, 3-
ki nds of polynmers classified into the above nenti oned
penfaiiene, (4prafd) thherbepel yied-ofcletheydacnener andlBfd dike;

nitrile monomers such as acrylonitrile, methacrylonitrile, o-
chloroacrylonitrile, and the like;

f0060]

(meta)acrylate ester monomers such as methyl methacrylate,
gthyl methacrylate, propyl methacrylate,-butyl methacrylate,
methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate;
unsaturated fatty acid monomers such as acrylic acid, methacrylic
acid, maleic acid anhydride;

| heterocyclic ring-containing vinyl compound monomers such as N-
vinylcarbazole and N-vinyl-2-pyrolidone; phenylmaleimide;'and
methylvinylether, |

[0061]

From the viewpoints of thermal resistance, low birefringence,
and méchanical strength, the mixture of above monomer used
polymerization contains generally a vinyl aromatic compound and/or

a vinyl alicyclic hydrocarbon compound in the amount of 50 mass$
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25 and cyclic olefin is preferable, and an
et hyl enetetracyclo[4.4.0.12,5.17, 10] - 3- dodecene
copolymer is nost preferable, fromthe viewoint of
optical properties. 33 [0064] (OQther structure
capabl e of being the part of a main chain) The
pol yner used in the present invention may have a
repeated structural unit dérived fromthe other
I ' r hE D dhe rang f
oF Ifér?ﬁelo’b?b{}f% Elge%?l?g? p%ﬁ@eé%?%%&%%%’ OV%?’hgl()?SrIg%fﬁrably
i.ne y , ol di n t hod of the present .
trof A IR0 il s D Pre” fatubi yBYTRgNtain both the
. pal rization ratio is not im.ted, .bu referably
vinfERGNEER 5; ol b hipetivet a0 hytiEe AR
coman?§ff t he copol ynerization anmount is 20 nol % or |ess,
By "hi gh precision optical conponent can be obtai ned
i@@$$Ut inmpairing the optical properties. In
%on, the kind of copolynerization is not
[imted. [0065} (Molecular weight of Polyner [A-1]
éﬁg1?£% r [A-2]) 15 The nol ecul ar wei ght of Pol yner
%ﬁv%%qand Pol yner %ﬁvZ] used in thg%ﬁ%esent i nvention
BeRot T SPrRdSShet e atbsitt PrELIF sebrfiry pofger include a
._nmeasured in the decalin at 135 Cis preferably from
TiNgyapsnipg ROy Ofmdr BOpPRrRenRD (MPromsHy 020524l Hiaf) Ry lymer
nost _preferably from 0.1 to 2 dl/g. Wien [q] is 10
of FPPFLEFNEBALTONEIFTex @B ReRtt Do msiigawitl pLyacagriirrnene
- obtained, and when [q] is higher than 0.03 dl/g, the
MONGREEhAAFBaf $inEhORPeRndhaueh | aalsithivilgnesono¥-¢ ki ed
- and thus is preferable. [0066] (dass transition
polymegpefanorecystlipploysdpal beng, andRomgmrepf[ Alicyclic

conjugated diene monomer, a polymer of vinyl alicyclic hydrocarbon
monomer, an aromatic oclefin polymer, and the like, but the
structure which is not contained in the above (1) to (3) may also
be optionally selected within thé range of Formula (1l). Examples
include the ones interrelated to (1) to (3), or copolymerized.with
a well-known copolymerizable monomer.

[0063]

The type of copolymer in the present invention is not at all
limited, and well-known various copolymer types such as a random
copolymer, a block copolymer, an alternating éopolymer, and the
like, can be employed, but preferably is a random copolymer.

Among the four kinds of polymers classified into the above

mentioned (1) to (4), (1) the copolymer of ethylene or a-olefin,

and cyclic olefin is preferable, and an
ethylene-tetracyclo[4.4.0.1%°,171°]-3-dodecene copolymer is most

preferable, from the viewpoint of optical properties.
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25 2]) The glass transition tenperature (Tg) of
Polymer [A-1l] and Polyner [A-2] used in the present
invention is not particularly 34 limted, but is from
50 to 240 C, preferably from50 to 160 C, nore
preferably from 100 to 150 C or bel ow. \When the gl ass
transition tenperature is 50 C or higher, during the
"use of the nolded product &3 an optical conponent, a
iHB%%gient thermal 5 resistance can be obtai ned. '
r, when the glass transition tenperature is 240

t | dabji | Lty i t.ai_ned. .
Fofhehe e e SR D PP ghaeseih ateiq i chdin)
{ , []-k t hod b | i ed, d
REPRCALHE s L A RSB o P W o et
ser R 00 F6F HSe drem hRSqPhag Lo ahfuiimess abLé Toromer
ure of _thernoplastic resin. For exanBIe, a,
properties of the

nuf act ured by SEI KO Corporation and at the rate of .
Proqud o éPﬁ?u‘P% Thfc Medsangs meBhed hdthe presest invention,

exenplified. Such polynmers can be produced according

‘accqrslinge tReE hENRTRTHLYy SBFeEPRRL YTUM ZatdPReXaRHP el S not

. (1) Japanese Unexam ned Patent Publication Nos.
1imigsil, 1 GgF0oBre 58104 F6 205621 1159 1585 56 1eggepreferably 0 .
- S61-271308, S61-272216, S62-252406, and S62- 252407 for
to khaod§, capdl yhehofcopphymengzafien cishing afd2eyeple or less,
olefin, (2) Japanese Unexam ned Patent Application
a higlppirest poan Nzt 180 £28D2BeN HORN 183280 a1563- 14532,
and 2001-72839 for the ring-opening polynmer or its
impaHydinggéhat edt pradd reopeahdesd) WO Bliogaa)2thankind of
Japanese Unexam ned Patent Publication Nos.
copROBr27Z8049n airl RE0418384¢8. f or

[0065]

(Molecular weight of Polymer [A-1] and Polymer [A-2])

The molecular weight of Polymer [A-11 and Polymer tA—Z} used in
the present invention is not limited, but the limiting viscosity
[n]:measured in the decalin at 135 °C is preferably from 0.03 to

10 dl1/g, more preferably from 0.05 to 5 dl/g, most preferably from

0.1 to 2 dl/g. When [n] is 10 dl/g or lower, an excellent
moldability can be obtained, and when [n] is higher than 0.03 dl/g,

the mechanical strength of the moldability is not impaired and

thus is preferable.

[0066]

(Glass transition temperature of Polymer [A-1]1 and Polymer [A-
21)

The glass transition temperature (Tg) of Polymér [A-1] and

Polymer [A-2] used in the present invention is not particularly
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moldesl [Fedpe

25 the hydrogenated product of a polystyrene
derivative. [0067] In the process for producing the
above polyner, at |east once, 35 by contacting a

hydr ogenati on catal yst and hydrogen into a system
contai ning the polynmer or the polyner with the nononer
which is a starting material, and then
hydrogenerating at | east oné4part of an unsaturated

LinsfR; PE 157 i”a‘?hecaﬁ?hﬁ p?‘se'}%e%aa%ﬁ of o Do SR °C:

such as t her.nal tanc t ransparency.. Hereat
norq G HARBGENErat 1 $6- 164l Tech Wogewawoma&%aﬁé
carried out in accordance mnth the well-k
ransghvent tERRP HetfodS PH06S] Orlfelqmm&aﬁanﬁsﬂﬁ %ify of the
Conpound %B 2]] Conmpound [B-1] and Conpound [ B-2] used
s@htan RRtACRdn CoORPRIHthd r SETARFRENT .Hrﬁrmal
stabilizers having the nolecular weight of 400 to |
resitgege &AH b aMRfaddecncl GHEthee fMBI9oWMPRgIL2FDOBFHNS 5 on
Bis(2,2',6,6'-tetranethyl -4-piperidyl)sebacate,
temgﬁnﬁgq@¢|ls 240 °C or below, an excellent moldability is
succi nat e/ 1- ( 2- hydr oxyet hyl ) - 4- hydr oxy- 2, 2, 6, 6-
obtaigtedanet hyl pi peri di ne pol ycondensati on product,
poly[6-(I, 1,3, 3-
As efomndtchylcbstyk)y meidhad 35thei akase-ansditibh] tempewture,
6_
a quiﬂk@mwnymeﬂhqﬂ;may tel rppil hed hexahdtiey hepeft @, @reegus is
tranmetyl -4 20 piperidyl)imno],
not tlemridleds (BuR, fbﬁ}dmampéﬂetyhe4dxﬁﬁﬁﬂendyb) scanning
1, 2, 3, 4- but anet et r acar boxyl at e,
cald)jlme(ter (BS®} pet dretisyd- 4o peamriedylhe- 31685 transition
5-di -ter-butyl - 4-hydroxybenzyl) - 2-n- butyl mal onat e,
tempkrEtulcd, 3f etihamedilylskhics ¢8s8n 5, Fdretaxanpl by | pimpertad] ©d
ne), (m xed
meas g, Gitﬁttﬁéﬁﬂdaﬂof4DBCpEOImbﬂdﬂadhﬁm@ﬁlbylSEIKDttorporatlon

and at the rate of the temperature increase of 10 °C/minute, is
exemplified.

‘Such polymers can be produced according to .the method suitably
selected from, for example, (1) Japanese Unexamined Patent
Publication Nos. S$60-168708, S61-120816, S61-115912, S61-115816,
S61-271308, $61-272216, S$62-252406, and S$62-252407 for the

copolymer of ethylene or a-olefin and cyclic olefin, (2) Japanese

Unexamined Patent Application Publication Nos. 560-26024, HO9-

268250, $63-145324, and 2001-72839 for the ring-opening polymer ox

‘its hydrogenated product, and (3) WO 01/092412, and Japanese

Unexamined Patent Publication Nos. 2003-276047 and 2004-83813 for
the hydrogenated product of a polystyrene derivative.
- [0067]

In the process for producing the above polymer, at least once,
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_theﬁﬂ@ﬁdéﬁ§é§?%ﬂ??ﬂ(ﬁﬁﬂﬂSH@FeNCN 1

25 but anet etracar boxyl ate, (m xed

1,2, 2,6, 6-pent anet hyl -

pi peridyl/tridecyl)-1, 2,3, 4-butanetetracarboxyl at e,

m xed {2,2,6,6-tetranethyl-4-piperidyl/B, B, B,
B'-tetramethyl-3,9 36
[2,4,8,10-tetraoxaspiro(5,5)undecane] di ethyl}-1,2, 3, 4-
butanetetracarboxylate nixé@

by 4§%ﬁ%§%} ﬂg?ﬁg¥é€g§¥%] ;@n c%geiygy and h;%rogeh into a system
ol SLia0 eRRl LS 2.8 undagangldl st vl ol Gl b BHL ANGLEYY 55
Staqﬁ_llﬁrg Pﬂ!‘d%érla{n nOIPC[ %%'n) %t g%l)gggé?ang:lnneq/ 2&11:4 lglag Nc-n?eUt art of
pent anet_hy| - 4- plgerldyl)an1no] 6-chloro-1,3

an éﬁ§aFPF§E?ﬂebOQQnﬁﬁﬁﬁﬂQﬁdoﬁn Baueélymer arnid/or monomer, it is
| y[ 6- N- nor phoryl - 5-triazine-2

| posgll@lg go6m@m%nmca4 BEPBREEYRY i ﬁé]%@ﬁgbf@fﬂﬁywﬂe[a(s the

2,2,6,6- tetranethyl -4-piperid i m noj
i R ée%eat the hydrogeneratlon so-

bis(2,2,6,6-tetramethyl -4-pi peridyl ) hexamet hyl endi am n
CangdaﬁdhydgogQQQR@ﬁbéﬁwaﬁe carried out in accordance with the

[N-(2, 2,6, 6-tetranet hyl - 4-pi peridyl)-2-nethyl -
Welhﬁkp@we,Gom%¢¢@hﬁﬁﬁymﬁlhpﬁperidyI)inino] propion am de,
~and the like. [0070] 15 In the present invention, by
U&4afy t he hindered amine light stabilizer in the
particul ar nol ecul ar wei ght range, in conbination of
Etonpeastd t(Roldr andreompands] [Exeéll ent ef fects such
that the excellent optical properties are not
Congaiured ,[Bed { r end| gompgowghl | B3R - nesd stmnthes tradeiskent yingention
obtai ned for a long period of 20 tine; and a foreign
are $iibseaadeatana| )i giepesabildnens surfiage the tbhéecolds cadight
el ement obtai ned by nolding the thernoplastic resin
of 400nposbidoh, ofnd kexgmpésentincimientisofoldanihgs:
obt ai ned. [0071] Particularly, Conpound [B-1] is
pradegr ably a hi ndered ami ne -

Bis(2,2’;6,6’ntetramethyl—4~piperidyl)sebacate; dimethyl
sﬁccinate/l—(2—hydrdxyethyl)—4—hydroxy—2,2,6,6—
tetramethylpiperidine polycondensation product, poly(6-(1,1,3,3-
tetramethylbutyl}imino-1, 3, 5-triazine-2,4~diyl] [{Z2,2, 0, 6-
tetrametyl~4-piperidyl)imino]hexamethylene[(2,2,6,6~tetramétyl—4—
piperidyl)imino], tetrakis(2,2,6, 6~tetrametyl~4~piperidyl) -
1,2,3,4-butanetetracarboxylate, bis- (1,2, 6, 6-pentamethyl-4-
piperidyl)-2-(3, 5-di-ter-butyl-4~-hydroxybenzyl)~2-n~-butylmalonate,
1,1’~(1,2~ethanediyl)bis(3,3,5,5utetramethylpiperadinone), (mixed
2,2,6,6~tetramethyl-4-piperidyl/tridecyl}-1,2,3,4-
butanetetracarboxylate, {(mixed 1,2,2,6,6~pentamethyl-4-

piperidyl/tridecyl)-1,2, 3, 4-butanetetracarboxylate, mixed

{2,2,6, 6-tetramethyl-4-piperidyl/B, B, 8", B'~tetramethyl-3, 9-
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25 light stabilizer having the nol ecul ar wei ght of 400
or nore to less than 1,000, and Conpound [B-2] is
preferably a hindered amne |ight stabilizer having
t he nol ecul ar wei ght of 1,000 or nore to 37 |ess than
5,000, and the total ampunt of Conpound [B-1] and
Conpound [B-2] in the thernoplastic resin conposition
of t he present invention apeé preferably. included
t ve O ref b 0.5
(2 4 EG Qe 13 X &Bﬁ%%éaggpre%%'lg ? ?’?diﬁ parts.
mass reIa ve 00 ss of
butﬂﬂﬁtffrﬁ?aﬁQﬁ%ﬁnﬂ' AHéFeda% 3 Ey 64 Tgﬁngﬁgggﬁyxnﬁ ~-piperidyl/B3,
ound [B-]] nd Compound [B-2] in the
B, BthpﬁﬁpF§§?F%yte%ﬂ% %%ﬁp@sﬂ9|on of the present
i nvent on 3 SS Qr .nore,
tetﬁ%@ﬁﬁ??t@%té«% d&ﬂ%ﬁ@ %@t{%{ﬁﬁé fo%rovraeaetf%ttaﬁerboxvlater
,polyner, and when arts by mass or | ess,
N, N “&%ﬁé%r%%qﬂyég Shghoas Antey parksines AHBERE T ke
npai r ed and thus preferable. Further, in the
(1, 2p?e§eﬁrprrh%rﬁﬁfbﬂ “%Eﬁr%%él)r?é@smﬂaﬁ §h6PTCohpbinds tazine
g and [B-2], in_other words [B-1]/[B-2], is 1/10 '
Condﬁﬁsﬁ ian Rﬁoqﬁﬁte ﬁPéﬁé?aﬁTWOQPﬁPﬁﬂi“éﬁ nbFEame-2, 4-diyl]
preferred |ight-resistant property can. be obtai ned.
(2,2 G0 P2} <Sprms v "éxaﬁpﬁésdbf amgthylews 2 .dak, 6-
be used in the present i nvention include
tetrametByb-4-@iRanit}) iaipp pera djarsicageaien product of N,N'-
1,2, 2,6, 6-pent anet hyl - 4- pi peri dyl st ear at e,
bis (2,2, 6, 6= teftramediivy-44p 2pe pi giekitabethpaeed i anirsaendoh, 2-
product of decanedi oxi debis(2, 2,6, 6-
dibrpmpebhat hylN- 2(,6016yBotzwrmepﬂpér—r%my)b)rlésl)er2~arra1th1r112—
di net hyl et hylhydr oper oxi de and oct ane,
(2, 2bies 6{ e ByBvBt-dapephyidyl) piiper]i dybpsebaamitds, and the
bis(1,2, 2,6, 6-pentanet hyl -4-pi peridyl)sebacate,
likehi s(1, 2, 2, 6, 6- pent anet hyl - 4- pi peri dyl)-2-butyl -2-(3, 5-
di -ter
f0070]

in the present invention, by using the hindered amine light
stabilizer in the particular molecular weight ranée, in
combination of at least two or more-kinds, excellent effects such
that the excellent optical properties are not impaired, extremely
high light-resistant stability is obtained for a long period of
time, and a foreign substance hardly deposits on a surface of the
optical element obtained by molding the thermoplastic resin
composition of the present invention, can be obtained.

[60711

Particuiarly, Cempound [B-1] is preferably a hindered amine
light stabilizer having the molecular weight of 400 or more to
less than 1,000, and Compound [B-2] is preferably a hindered amine

light stabilizer having the moiecular Weight of 1,000 or more to
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25 butyl - 4- hydr oxybenzyl ) nal onat e,

N, N -bis(2, 2,6, 6-tetranethyl -

pi peri dyl ) hexanet hyl endi am ne, net hyl

1,2,2,6, 6-pentanet hyl -4- pi peridyl sebacate, a
condensation product of 2,2,6,6-tetranethyl 38

4- pi peri di nol and trldecylalcohol and 1, 2, 3, 4- but ane
tetracarboxylic acid, tetraRi’s(2,2,6,6-tetranetyl -4-

lesé”ﬁﬁylgy??éz é%%%ﬁykﬁﬁgﬁegﬁ88§£QQ%X&Q&Ede [B-1] and

tetraki s
cOmFPo%tdarr%tg Congggegg;bﬁ%#)og gﬁg; $U{r9nce&m%ofsal carpoxyl ate
predital I O G R LA 0 OBt . e s
|1 -
partrsepefé'séﬁaed%%@? S0 B 5p 2 Shar hizc‘éq'é%‘%f[aae}swmaﬁ
1 F t
reffizhiy” 1B Bai b S"ﬁ‘ 5 BBt S o OnEarEe Y s of

16 cacrb atons, and 1 or 2. [0074] Specific

POL%&%hgﬁég?o?rC%ﬁH@ﬁﬁd[ﬁBzi] i ncl ude pol y[6- (1, 1 3,3- 15
tetranethylbgtgl)an1no 3, 5- tr|a2|ne 2,4-diyl][(2,2,6
Q@ the total amount of Compound [B-1] and Compound B2
tetranethyl 4- pi erldyl)ln1no]hexanethy|ene£(2 2,6,6-t
he HhexpePhIFLia-TRsisy COPPPRRT Ao Ofitha mpesent invention is
su00|nate I -(2- hydroxynethX ) - 4- ]
3 Rpditexhy 21255 B Moreant byl Hleriafind aps| peoReBhs AAdroke
pr oduct ,

prova@lrfyl[ 5O N risHOmAT 1 2Bd5when 5% inRerts pydmasp[ 02, bess 6-the
etranet hyl 20

optigagi peppetieisvshegahsahydaresiq2 ande thet éikanstshyiots
- piperidyl)imno], and the I|iKke.

impaired and thus preferable Further, in the present invention,

1 in

when the mass ratio of Compounds [B-1] and [B-2], in other words
(B~1]/([B-2], is 1/10 to 10/1, or more preferably 1/5 to 5/1, more
p;eferred lighturesistant property can be obtained.

[0072] |

Specific examples of Compound [B-1} which can be used in the
present invention include 2,2, 6, 6-tetramethyl-4-piperidylstearate,
1,2,2,6,6-pentamethyl-4-piperidylstearate, 2,2,6,6-tetramethyl-4-

piperidylbenzoate, a reaction product of decanedioxidebis(2,2,6,6~

~ tetramethyl-1-(octyloxy)~4-piperidinyl)ester and 1,1-

dimethylethylhydroperoxide and octane, bis(2,2,6, 6-tetramethyl-4-

‘piperidyl) sebacate, bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate,

bis(1,2,2,6, 6~pentamethyl-4-piperidyl)-2-butyl-2-(3, 5~di-ter-
butyl-4-hydroxybenzyl)malonate, N,N’-bis(2,2,6,6-tetramethyl-4-
piperidyl) hexamethylendiamine, methyl 1,2,2,6,6-pentamethyl-4-

piperidylsebacate, -a condensation product of 2,2,6,6-tetramethyl-
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[0075] As the particularly preferred enbodi nent of
the present invention, a case where
bis(2,2',6,6"-tetramethyl -4 39 piperidyl)sebacate
havi ng the nol ecul ar wei ght of 481 and pol y[ 6-

(1,1, 3,3-tetranet hyl butyl)am no] -1, 3,5-tri azi ne- 2, 4-
d|yI][(2 2,6,6-tetranet hyl -4

pi peri dyl )i m no] hexamet hyl e[ (2, 2, 6, 6-t et r anet hyl - 4-

R R TR R f‘:i“'?érﬁt%% o
tet%#%&%%r%g R her & ?g%vl%é%r. gﬁf afbe%ﬂee{@ i be

ot BRhISdz) SO e A0, TRkl copd el s, 0f oot

and TLNUVI N123S y ba- Cei orporation
idiin R B8 B G oSk %ﬁ%%%%t%?c ERRUTREE: Fike
d trles Inc.; i.nul 40 9H and_ Uvi nul 4050H ar ed
CO“%‘;P 4GP BFOURC ATk (STaB” EACERN HHe SHS LR18§ I3l and
TAB LA-67, _and 15 STAB LA-57 ASAHI
i GRS PE 10 abrd nd PPEERe TR BRREE Brid:
éﬁgpound [.B-2] include CHINASSOR8944FDL
%ﬁ&ﬁﬁﬁ%&?@zGPDEomﬁﬁwmﬁviﬁjﬁél1§hE CaRRPINIPRSSoLERd by
prepared by Ci ba-Geigy corporation.; CYASORB UV- 3346
Formy@ dPASERBPERESEIY- 0 prepared by Cytec |ndustries
I nc UVI NUL5050H prepared by BASF group., and the
(9K53) [0078] [ Phosphorus Stabilizer] The -

thernopl astic resin of the present invention
preferably :

WN 0-CR! (2)
zZ

In Formula (2), W is a hydrogen atom or a methyl group, R* is a
hydrocarbon group having 4 to 16 carbon atoms, and z is 1 or 2.

[0074]

Specific examples of Compound [B-2] include poly[6-(1,1,3,3-

tetramethylbutyl)amino—l,3,5—triazine—2,4—diyl][(2,2,6;6—

 tetramethyl-4-piperidyl) imino]hexamethylene[ (2, 2,6, 6-tetramethyl-

4-piperidyl) imine], dimethyl succinate-1-(2-hydroxymethyl)-4-

“hydroxy-2,2, 6, 6-tetramethylpiperidine polycondensation product,

poly[G—Nwmorphoryl—l,3,5—triazine—2,4—diyl][(2,2,6,6—tetramethyl—
4-piperidyl) imino]hexamethylene[ (2,2, 6, 6-tetramethyl-4-
piperidyl)imino], and the like.

[0075]

As the particularly prefetred embodiment of the present

invention, a case where bis(2,2’,6,6'~tetramethyl-4-
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25 contains a phosphorus stabilizer of 0.01 to 1 parts
by mass relative to 100 parts by mass of Pol yner

[A-1] and Polyner [A-2] of the present invention, and
with the use of the phosphorus 40 stabilizer, the
white turbidity occurring at the tinme of the
irradiation of laser light to the thernoplastic of the
present invention can be av¥dided. [0079] 5 The

plpggﬁ%gah%reggcéltg%m%f t;h% ngageamt %&gig@gvok' %is elia 31y (6

I'S general use lIrc re

(1, 1,MAust raﬁ@?ﬁi&@f@ﬁ in %‘f' ydg ﬂ”%ar%%%%hbtf

"“c'orfpoun s suc ri'‘phneny phoSphl

le t henyl di i sodecy!
aiv bt e ié%"@%ﬁfasr%e”%rﬁ‘-’- Feny! ) phosp 'tZ" -

- plpﬁl}llcg’(ﬂglggg %ﬁ'@ﬁ%ﬁ% %h%s%h?tteetﬁaﬂ%wl t4put yl - 4-

Plpeﬂﬁ&b%&ﬂ%Li‘%‘%sﬁg%ﬁ%)epm%ﬁﬁ%af Zdezlght of 2,000 to 3,100 are

Ienebl (4,6-di-t- but hen ).octyl phosphite,
usecge CaPRyERD- B ok E 0 S égﬁﬂ%p TantReRREL L O bki f@n be

(3,5-di-t-butyl
, eerHﬁdﬁ&ﬁ?benzyl)-g,lo-dihydro-9-oxa-|O-phosphaphenanthre

ne-10- oxi de, 15
180 %ﬁklloxy 9, 10- di hydr o- 9- oxa- 10- phosphaphenant hr ene,
and the |[|ike. [0080] Oher than diphosphite
€ eg aping h;qhtkﬁquQﬂpggn@an be obtained from the
bi s( 3- net hyl - 6-t - but yl phenyl - d|-tr|decylphosph|t%3
marketqangoerawptep it geneosng( phehy |ingilugek §ENEIIN T DF
C15 hos hite), 4,4 -

TINGY ﬁrﬁépy Mé\h@nt%(anghaﬁwwwwr(eme@oby Ciba-Geigy

Cl15) phosphite), 1,1, 3-
Corﬁﬂfaiégﬂnet@MASQREMUVrﬁﬁﬁécyh@rﬁ%ﬁﬂﬂﬁﬁeﬂg¥875©t9¢qﬁﬂﬂ§ﬂ Py
utane, tetrakis(2,4-di-t-Dbuthylphenyl)-4,4'
Cytelsi ﬁhénytéh@ﬂKbhbspHWﬂBU¢9@ﬂ9@emnbdbénu&ﬁ@ﬁ@ﬁrpﬁﬂpared bY
bi s(i sodecyl phosphite),

- BASF group: ADK STAB LA-62, ADK STAB LA-52, ADK STAB LA- 67, and

ADK STAB LA-57 prepared by ASAHI DENKA Co.,Ltd., and the like.
[0077]

Example of Compound [B-2] include CHIMASSORB944FDL,

CHIMASSORBZ020FDL, CHIMASSORB119FL, and TINUVING622LD prepared by

Ciba~-Geigy corporation.; CYASORB UV-3346 and CYASORB UV-3529

prepared by Cytec Industries Inc.; UVINULS5050H prepared by BASF

group., and the like.

[0078]

[Phosphorus Stabilizer]

The thermoplastic resin of the present invéntion preferably
contains a phosphorus stabilizer of 0.01 to 1 parts by mass
relative to 100 parts by mass of Polymer [A-1] and Polymer [A-2]

of the present invention, and with the use of the phosphorus
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25 cyclicneopent anet etrayl bi s(nonyl phenyl phosphite),
cyclicneopent anetetrayl bi s(2,4-di-t-butyl phenyl phosph

te),

cycl i cneopent anet et rayl bi s(2, 4-di nmet hyl phenyl phosphite
), 41

cyclicneopentanetetrayl bis(2,6-di-t- butylphenylphosph
te), for the purpose of i pOV|ng hydrol ysi s

staﬁﬂiﬁbékangﬁe @hf@@%ﬂﬂﬁﬁﬂ&t SB@@%tffﬁﬂ'anthe time of the

refatively-hi gh nolecul ar wei around which a group

1rra}éfrl?ilg gthf SieLd.£ Nipdr %BC%héstﬁéﬁﬁ’dp‘i%%tlé%fe%ﬁéméreesent
inV%§ﬁ%ﬁﬁéga§ éegﬁ5§4143utyldibenzo[d,f][1,3,2]dioxaphosph

]am ne, and a conpound havi ng the
ﬁ%q ture of phosphate ester and phenol in a single
ule, for exanple, 6-

45 R, SRR, R A SR i i 2ono

as i%?ﬁﬁdﬁ%ﬁﬁéﬁ&i%n5ﬁﬁﬁo&8x§¥ CoPPB AUy dRpysty, and exanples

incl?é%ylbenz%%§inh%égomp unds 3%?@&?%&@%he%§ Irﬁ%ﬁﬁ%%é,

3-t-butyl-4-hydro met hyl phenyl ) pr opoxy] -
aipngniiasadecel g or bt fhoakoet (aTRer ophbBhLed,
di oxaphosphepi ne,, tris- 15 (nonyl pheyl) phosphjte,
trlst%pgy%pF?Qyﬁ1§§¥@ﬁpépra tgis( dénon?&ﬁ%@n%lgghosgklte,
Idlbenzo[d f111..3, 2]d|oxaphospheph|n 6 yI]oxy]ethy

trlS|<]2af3n - TRy ety PBRERYT Yph d<p (Bat-
tris(2,4-di-t-butyl phenyl)phosphite, and

methggpgﬁgy%{gbqggp;f@bt@Fﬁgicyclohexylphenyl)phoshlte, 2, 2—
t-butyl di benzo[d, f][1, 3, 2] di oxaphosphephi n-6-yl|

methiypnahifed - 6‘2@‘&1"@ yiphenyhyostypmbpepable, § lhydro 9-
a Hydrophilic Stablllzer% A techni que that a

oxa- 9de@ﬁphaRh%n%ﬂ§Mn8@érl soRtied 1l (Bré-diheril last ¢

resin conposition of the present invention is known
hydroxybenzyl) -9, 10-dihydro-9%-oxa-10-phosphaphenanthrene-~10-oxide,

10—disiloxyw9,10—dihydro—9—oxa—10—phosphaphenanthrene, and the
like.
{0080]

Other than diphosphite compounds such as 4,4’ -puthylidene-

-bis(3~methyl-6wt~butylphenyl—di—tridecylphosphite), 4,4" -

isopropylidene~bis(phenyl—di—élkyl(C12.to Cl5)phosphite), 4,4'-

isopropylidene-bis (diphenylmonoalkyl (C12 to C15)phosphite), 1,1,3-

'tris(2—methyl—4~di—tridecylphoSphite—5~t—butylphenyl)butane,

- tetrakis (2, 4~di—-t-buthylphenyl) -4, 4’ ~biphenylenediphosphite, cyclic

neopentanetetrayl bis(isodecylphosphite),
cyclicneopentanetetraylbis (nonylphenylphosphite},
cyclicneopentanetetraylbis (2, 4-di-t-butylphenylphosphite),

cyclicneopentanetetraylbis (2, 4-dimethylphenylphosphite),
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25 for the purpose of inproving the humdity and

thermal resistance property of the resin and inproving

the denol ding property at the tinme of nolding. A

preferred enbodi nent of the present invention 42 is

to contain 0.05 to 5 parts by weight of the

hydrophilic stabilizer relative to 100 parts by

wei ght of the polynmer. Exanﬁles of the hydrophilic
cyc§$éﬁ&dﬁéﬁ%&nb@@EHQ?lﬁ&é%ﬁnﬁlwﬁdt BQB%lbe ﬁhﬁgﬁhlte for the

exanpl'e, a polyvalent al ‘cohol 5 Japanese

purpBRX AT 16501 AT nIMR AR 98 R0ra 00" %4]?’&?%? %ol

polyvalen al coho an ‘ester o
{
oA I P R e e -

oo SSLaT 8R0S EPL PSR SO 00 Bl et
000 o
AR R I Y

Rk et e e R e R

e,. can be e Wthin the

I lifij d
PhO%PQ%t@ SE PR P A a SLrgbn TG RanbeF Sl 6
tibilit th t I t
13- EETBHR UL ML DS DS TBBLASLLC Lo, 1D o, osrakio-
h f [t-k d
£-beiado € fﬁ%é]élq%%%g"%pﬁ%@%t@&%%'aﬂﬁ@ S1di-t-butyl-
referably 6 to 100, and nore preferably 6 to 60. As
4-h qﬁ?xﬁﬁp§V¥ﬂéﬂ¥oEﬁ%Xﬂuﬂ 4:follfubtertki@-Eohol s in which

| east one hydroxyl roup in the nolecule is bonded
butMWZQ[Sr Firbty3 7 cktisorrhesrieping n als ércthdedatio of

%8rbop aton1nunber/hydroxy|

- Ameng these, 6—[3—(3—t—butyl"4~hydroxy—5—methylphenyl)pfopoxy]—
2,4,8,10—tetr§kis-t~butylbenzo[d,f][1,3,2]dioxaphosphepine, tris-
{nonylpheyl)phosphite, tris{2-[[2,4,8,10-tetra~t~
butyldibenzo[d,f]{1,3,2]dioxaphosphephin—6—yl]oxy]ethyl]amine,
tris(diﬁonylphenyl)phosphite, |

tris(2,4—di~t—butylphenyl)phosphite, and tris{z2-[1[2,4,8,10-tetra-

t-butyldibenzo(d, £] [1, 3, 2]diozaphosphephin-6-ylloxylethyl]amine,

are particularly preferable.

[0082]

VIHydrophilic Stabilizer]

A technique that a hydrophilic stabilizer is added to the
thermoplastic resin composition of the present invention is known
for the purpose of impréving the humidity and thermal resistance

property of the resin and improving the demolding property at the

time of molding. -A preferred embodiment of the pfesent invention




10

25 group nunber is from1.5 to 30, and in which the
carbon atom nunber is 6 or nore, are preferable.
[0084] 43 Exanples of the pol yval ent al cohol i nclude
pol yval ent containing an ether bond, a thioether bond,
an alicyclic hydrocarbon group, or an aromatic
hydr ocarbon group in the nolecule, but the aliphatic
pol yval ent al cohol is prefefdble. 5 Additionally, the
: ol t I i Qi ster..qr .S N0
is t} c)é}égég{l‘ %?(553_ S ant a Bg”xg ﬁ%}ht? el ﬁgﬁ;béﬁl%%h% |

i nclu peci 1 xanpl e e polyva
stanl T PRRC PR EIYS ) 00 PaFGR, Mgt the polymes.
Ty 0Bt Bl Cuil gy agroRAR: yiode @ compound
consSh A ORYERENEN L L SUEaNE 1 cescriben i
Sopeiegbe ARG HPBIGT (AeOREaRb L Lt 19 14« QOSARGNE Enee,

3,7,11, 15-tetranethyl -1, 2, 3-tri hydroxyhexadecane is
POlYﬁfF‘i?BFaﬁf%‘?h?ﬂs RAdiESteRhaPEy2 RpbEFiEtenpiel B1d thdatty
- . polyval ent alcohol also_ include 1,2-hexadecanedial, .
aC1d2,§-ﬁ@%P%ﬂ%%éH%%ﬁqﬂ 2 hydrogii bife e gpd a hydrophobic

1, 2-decyl tetradecanedi ol;, and the |ike. E0085] (Ester
groupf ApEFr@nt alodeRsrealberantyeddiadensoablifrt kgt &o-

of the polyval ent alcohol and the fatty acid, for
2001s%4hpPe, a sorbitol derivative and the like disclose

i n Japanese Unexam ned Patent Publication No.

PB$E126682 are preferably used as they are excellent

in transparency and provide a resin conposition giving

Bdleyalgateploe@ilon of transparency under the

As such polyvalent alcchol, ones having the molecular weight of

2,000 or less and the ratio of carbon atom number of 1.5 to 30,

N preferably 3 to 20, particularly preferably & to 20 relative to

15

20

25

that of the number of a hydroxyl group in the same molecule, can
be exemplified. Within thé.range of the rétio and the carbon atom
number, the compatibility with the thermoplastic resin is
excellent, and a bad éffect on the transparency caused by forming
foam at the time of melt-kneading is avoided. The range of the
carboﬁ atom-number is preferably 6 to 100, and more preferably 6
to 60.

As fhe polyvalent alcohol, polyvalent alcohols in which at
least one hydroxyl group in the molecule is bonded with a primary
carbon atom, or in which the ratio of carbon atom number/hydroxyl
group number is from 1.5 to 30, and in which the carbon atom
number is 6 or more,‘are preferable.

[0084]
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25 conditions of high tenperature and high humdity

at nosphere. Besides, ones that the part of glycelin
or pentaerythritol is esterified with aliphatic ester
of the polyval ent al cohol 44 disclosed in Japanese
exam ned Patent Publication No. HO7-007529 are also

i ncluded as the preferable eéanples. [0086] (Sorbitol
Derivative) 5 The sorbitol rivative used in the

RLESSIs IdWald 0Bl aidier L n R4 1Ryt he
fo??%mn%g For mu al 1%) to (?%?%q ?Sgg@?@%%?d%%l 6

conﬂiﬁﬂﬁ%g(én etfEk KXd na FQEEHE@hé}%QIK?a%%.QE E%ﬁ

be same W th or 'different ron1eac

hydfo%%'(ﬂ%no E;%oﬁ%f L adrﬂ'ro%‘e!ﬂg Hﬁdﬁcﬂ%r]ootno §ou§a{1p O{he

ogen atom an OXy group having 1

b
mOlé epen gn?ﬁyq% lﬁ%%gepgl?b%fg?@ %iéﬁﬁ§ 83? pﬁ%Ferable _
s SRS, PR B0 SR, AL SRETL T D ST
lid 2,4- thylb lid bi tol,
%ﬂfl%éﬂ%% | den- 2, 4- . Z?hylybeﬁ%% densorbi tol

e L ARG bh I BTy eSSy dpicluge 3,7,11,15-

fetramethyl—l,Z,3—tr1hydroxyhexadécane,Vdihydroxyoctane,
trihydroxyoctane, tetrahydroxydctane, dihydroxynonane,
trihydroxynonane, tetrahydroxfnonane, pentahydroxynonane,
hexahydroxynonane, dihydroxytriacontane, trihydroxytriacontane,
eicosahydroxytriacontane, and the like. |

Amcong these, 3,7,1i,15+tetramethyl—1,2,3—trihydroxyhexadecane
is preferable. '

Additionally, specific examples of the polyvalent alcohol also
include 1,2-hexadecanediol, 2, 3-heptadecanediol, 1,3-
octadecanediol, 1,2-decyltetradecanedicl, and the like.
| [0085]

(Ester of Polyvalent alcohol and Fatty acid)

As the ester of the polyvalent alccheol and the fatty acid, for

example, a sorbitol derivative and the like disclosed in Japanese

Unexamined Patent Publication No. 2001-26682 are preferably used

as they are excellent in transparency and provide a resin

composition giving a less deterioration of transparency under the

conditions of high temperature and high humidity atmosphere.
'Besides, ones that the part of glycelin or pentaerythritol is

esterified with aliphatic ester of the polyvalent alcohol
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1, 3-p- net hyl benzyl i den- 2, 4- p- et hyl benzyl i densor bi t ol ,
1, 3-p- ethyl benzyliden-2, 4- p- net hyl benzyl i densorbi t ol ,
1, 3,2,4-di (p- nethyl benzyliden)sorbitol,
1, 3, 2, 4-di (p-et hyl benzyl i den) sorbi tol,
1,3,2,4-.di(p-n- propylbenzyl|den)sorb|tol
1,3,2,4- dl(p i 45 propylbenayl|den)sorb|tol

disc_lj_l:%ss:e%i: ﬁ_gb galge%: ambegnﬁz?él %ggﬁgsor I]ttjoﬁatlon No. HO7-007529
1,3,2,4-d|(p t- butyl benzyliden)sorhitol,

are @leo) ipchpfiod s the peehgrabhe y5aHEsor bi t ol |
1,3,.2,4-di(p 5 nethoxybenzyl|den)sorb|tol
108861 4_ di (p- et hoxybenzyl i den) sor bi t ol ,
1, 3- benzyl i den- 2, 4- chlorbenzyl|densorb|tol 1, 3-p-

o~
o
3
%i
e
Lo
-
R =
bt
=
" N
-
0
O
o

enzyl i densorbitol,
1,3-p-ch|orbenzyllden 2, 4- p-nethylbenzylldensorbltol
Thg. 3pdhitedberEyVabETe lef—cb-lﬂe!lh?l pegsgitt dewssitbpnols the
10

comgpumdprﬁérﬁyew@ﬁijnid@@ 204lpwihy didyemidpl i déhsiee bit@l .,
1, 3-p- ethyl benzyliden-2, 4-p-chl orbenzyl i densorbitol,
é&@ﬁﬂls,2,4-di(p- chlorbenzyliden)sorbitol, and a
m xture of nore than two or nore of these, and
particularly include, preferably 1,3, 2, 4-

di benzyl i densobbi t hﬁb?m)"
1, 32, 4- di-p- Wynden)sorbitol, 15

C 143, 2)4-4i ( pr-ethyl & yl i den) sor bi t oi

mﬁff- -ch enzyl i den-2, 4- p-ggetshyl benzyl i densorbi tol,
1, 3,2, 4-di (pPychljor benzyliden)sorbitol, and a mxture
of two or re of these. Anobng the sorbi t ol
derivatives aﬁscrlbed above, a compound represented
by the followng Fornula (12) is the preferable 20

exanple. [0089] O R O
In Formula (11), each of R and R’ may be same with or different

from each other, and is any one of an alkyl group having 1 to 8
carbon atom(s), a halogen atom; and an alkoxy group having 1 to 4
carbon atom(s), and m and n are each independently an integer of 0
to 3.

[0088]

Specific exaﬁples of the compound represented by above Formula
(11} dinclude 1,3,2,4-dibenzylidensorbitol, 1,3-benzyliden-2,4-p-~
methylbenzylidensorbitol, 1,3-benzyliden-2,4-p-
ethylbenzylidensorbitol, 1,3-p-methylbenzyliden-2,4-
benzylidensorbitol; 1,3~p—ethylbenzylidenF2,4vbenzylidensorbitol,
1, 3-p~methylbenzyliden-2, 4-p-ethylbenzylidensorbitol, 1,3-p-
ethylbenzyliden-2, 4-p-methylbenzylidensorbitol, 1,3,2,4-di(p-
methylbenzyliden)sorbitol, 1,3,2,4-di{(p-ethylbenzyliden)sorbitol,

1,3,2,4~di (p-n-propylbenzyliden)sorbitol, 1,3,2,4-di (p-i-
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R 00(12 OHdOHd In Formula (12), Rand R may be
same with or different from46 each other, and is a
nmet hyl group or an ethyl group. [0090] OH O OH (R M
013 OHO In Formula (13), each R may be sane
with or different fromeach 5 other, and is any one
of a al kyl group having 1 to 8 carbon aton(s), a

hal ogen atom and an al koxy4group having 1 to 4 carbon

pmp%;l;.\%cg’lgj &%lg%g reb:itoI1 Ithrhtef%g%:‘rpoungpﬁlgpl?3 3\; eg&]y%g,dfel%sorbitol,
L3 ?b% v ﬁlgng‘ér‘f%%ﬁ ghafrnsyfor, 15308, hagnperer ol
butﬁb&&@yh@m e ol oy 2 2Pl At P

I benz |.i densor b| toI Zpél p-

ainetryiBohs Bt of ; 3+ 2/ 4-ali
di met hyl benzyl i den)sorbito

metq?xyb%nﬁﬁ%ﬁg%yEgﬁ%yﬁp&engoﬁb@?6rd1 {p- eéhoxybenzyllden)sorbltol,
4- p- et hoxybenzyl i densorbi t ol ,
1 3"?ellzﬁléﬂ?%r zFS/‘Iqhdé’ﬁ@@PEY%%fPen%?@lﬁoﬁwxﬂ-u?’epbf two or

nore of t hese. [0092] O (R.
chlorbenzyliden-2, 4- benzylldensorbltol 1,3-p- chlorbenzyllden 2,4~

‘p-methylbenzylidensorbitol, 1,3-p-chlorbenzyliden-2, 4-p-

ethylbenzylidensorbitol,

1, 3-p-methylbenzyliden-2, 4-p—-chlorbenzylidensorbitol, 1,3-p-

'ethylbenzyliden—Z,4—p—chlorbenzylidensorbitol, and 1,3,2,4-di (p~-

chlorbenzyliden)sorbitol, and a mixture of more than two or more
of these, and particularly include, preferably 1,3,2,44
dibenzylidensorbitol, 1,3,2,4-di(p-methylbenzyliden)sorbitol,

1,3,2,4-di(p-ethylbenzyliden) sorbitol, 1, 3-p-chlorbenzyliden-2,4-

p—methylbenzylidensorbitol, 1,3,2,4-di{p-chlorbenzyliden)sorbitol,

and a mixture of two or more of these.

Among the sorbitol derivatives described above, a compound

rrepresented by the following Formula {12) is the preferable

‘example.

{0089]

0 rz\/R'
— 0]
: N
OH o
| 8] 3

In Formula {12), R and R’ may be same with or different from




10

15

HOHO (1 4) OHOH In Fornula (14), each R may be
sane with or different fromeach 47 other, and is any
one of a alkyl group having 1 to 8 carbon atons, a
hal ogen atom and an al koxy group having 1 to 4 carbon
aton(s), and nis an integer of 0 to 3. Specific
exanpl es of the conpound represented by the above 5
Fornmul a (14) include 1, 3-di Bénzylidensorbitol,

eac% H%r, aRrOE lg%@é%nge%nggrbl£0An]?§£%%_group.

-1"- propyr benz sorp
Tegy%ylbenzylldensorbltol,

, 3= p-s-butyl benzylidensorbitol, 1, 3-p-
t - butyl benzyl i densor bi tol,
1,3-(2‘,4'-dineh9ylbenzyliden)sorbitol,
1, 3- p- net hox yl i densorbitol,

“P-\et hgxybenzyl i densorbitol, 10

1, 8« p-/ 79t densor bi t ol a mxture of two or
i e [0093] 0 wcﬂc&"’?? RIOOR3 OR2 In
Formula (15), Hto R4 each is a fatty acyl group

having 10. 1% to 30 carbon atonms or a hydrogen atom
Speci fic exanphes of the conpound represented by the
above Formula (1.5) include 1,5-sorbitannonostearate,
1,5- sorbitandistearate, 1,5-sorbitantristearate, 1,5-

§Br W maHfordiPdur aeel R s debiseandvibureat glifferent from each

1,5-sorbitantrilaurate,
other, and is any one of a alkyl group having 1 to 8 carbon

atom(s), a halogen atom, and an alkoxy group having 1 to 4 carbon

~atom({s), and m is an integer of 0 to 3.

[0091]
Specific examples of the compound represented by the above

Formula (13) include 2,4-benzylidensorbitol, 2,4-p-n-

‘propylbenzylidensorbitol, 2,4-p~i-propylbenzylidensorbitel, 2,4-p-

_ﬁ—butylbenzylidensorbitol, 2,4—p—s—butylbenzylidensorbitol, 2,4-p-

t-butylbenzylidensorbitol, 2,4-(2’,4’-dimethylbenzyliden)sorbitol,
2,4~p—methoxybenzylidensorbitol, 2,4-p~ethoxybenzylidensorbitol,

2,4—p—chlorbenzylidensorbitol, and a mixture of two or more of

these.
[0092]
Q 2?}f@h
HO
) \_7/
HO (14)
“}—0H '
OH

In Formula (14), each R may be same with or different from each
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20 1, 5-sorbitannmonopal mtate, 1,5-sorbitandi palmtate,
1,5- sorbitantripalmtate, and a m xture of two or
nore of these. [0094] 48 OR7 CHCHzOR8 (1 6) R50 ORB
In Formula (16), R5 to R8 each is an aliphatic acyl
group having 10 to 30 carbon atons or a hydrogen
atom Specific exanples of the conpound represented by
Forrmula (16) 5 include 1, 44§orb|tannnnostearate
thel 454" bist | Steafate t ear at 4-
© sorgﬁtannngg?aufggé E aiiy o?%8% Ia rgtg8 § ﬁ%rgﬁn atoms,
rhit opal.m t at e
a ha%%ggéoggg%an parhﬁgaPﬁy ggé&él%§p91 Hal¥ 5 carbon atom(s),

or, itantr alnlt and a nmi xture of two or nore of
and egeanlbn% j%k%ﬁﬁ gbove sor bi t ol - based

giva t'vesmggenz%g { gfq?%gggag'%ﬁgg%;e{g%dvg;ethe above
f d d b
Fornfily Zéﬁﬁtaac ' §”é¥las A e o V""%'r%%é—r abl e.
ro gg sorg % 15 d rivatives represented b o
PrOPFGPRIFYs 611130 6) yPBe w%my{lﬁa%swwl 1.3-p

ination with each other. In order to inpro

~bu%§i§spgyb+qi¢asgpwtpﬁe oot ST EaG BNy i fORe i ol, 1, 3-p-

menti oned above, the derivatives nay be m xed with

by BRREY £ GRARRED AR Lex anpl €2 of 4 1S P hRER &Y Bay sorbitol,

includes an 20 aliphatic aC|d having 10 to 30 carbon
1,3-prope! orrﬁgnﬂylldensorbltol ; 3-p-ethoxybenzylidensorbitol,

1, 3-p-chlorbenzylidensorbitol, and a mixture of two or more of

these.
[0093]
e CH,OR®
. . (18)
R0 OR*®
‘ OR?

In Formula (15), R! to R® each is a fatty acyl group having 10
to 30 carbon atoms or a hydrogen atom.

Specific examples of the compound represented by the aboﬁe
Formula (15) include 1,5-sorbitanmonostearate, 1,5—
sorbitandistearate, 1,5—sorbiténtristearate, 1,5~
sorbitanmonolaurate, 1,5-sorbitandilaurate, 1,5—sorbitantrilaurate,
1, 5-sorbitanmonopalmitate, 1,5-sorbitandipalmitate, 1,5-
sorbitantripalmitate, and a mixture of £wo or more of these.

{0094]
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“haviggal8ph?

(G her esters) For the polyal cohol aliphatic acid
esters having a 3 or nore valence, ones in which a
part of the al coholic hydroxyl group is 49 esterified
can be used. A part of the specific exanples of the
pol yal cohol aliphatic acid esters which can be used
include glycerin aliphatic acid esters such as
gl yceryl nonostearate, glyéBryl nonol aurate, glyceryl
~nmonomristate, glyceryl 5 nonopal mtate, glyceryl
di stearategypand glycerin dilaurate; and
pentaerythnltol allphatlc acid esters such as
pent EHEHOR® nnnoshfffgi pentaerythrito
nDnoI urate pent aer yt t di stearate, and
ept dery hritol dilaurate, pentaerythritol
trﬁé}eargﬁe 10 [0097] (Hydrophilic
stabili zer-Conmpound havi ng hydrophilic group and
ro h%blc rou Exappl es of the o ounds havin
%%o%%m g &RdR rﬁ&ﬁ%&ﬁoﬁpc 3% Fh@Yde I5RIP
am ne coqgound or am de conpound in 15 mhlch t he
¢ TR PﬁOWﬁeOEo%rﬁﬁﬂﬁ9ge§ &t dr oxyl aIkyI
roup_.and the_hydrophobic group is an al kyl gro
ifd ceesrmAbee O dhsororPaHBd f%ﬂﬂﬁﬂentSQeéyfF%%WW%a
exa Ies i nclude nyristyl diethanolam ne, 2- 20
mclwgﬂéngx@e%mltwapé%?aé%w Tarfserihpad bssaaTaae. 21, 4-
hydroxytri decyl am ne, 2- hydr oxyet hyl - 2- hydr oxyt et r adecy
SorﬁléﬁﬂﬁélSt%%ﬁﬁéhrQbﬁrlﬁ@F horesredegratepehiderythrito

distearate, pentaerythritol tristearate,

- sorbditand hjalestsot Hy ¥=2 sorb HE axyiddaepitgni hed-al kyl

(carbon atons 8 to 18)
sorbitanmonopalmitate, 1,4-sorbitandipalmitate, and 1,4-

sorbitantripalmitate, and a mixture of two or more of these.

{0095]

Among above sorbitol-~based deriVatives, benzylidenesorbitol
derivatives represented by abovée Formulas (11) to (14) are
preferable and dibenzylidenesorbitol derivative represented by
above Formuia (11) is more preferable. The sorbitol—baséd
derivatives represented by Formulas (11) to (16) may be used in
single or in combination with each other.

In order to improve dispersibility of the sorbitol-based
derivatiﬁes mentioned above, the derivatives may be mixed with

aliphatic acids. An example of the aliphatic acids includes an

“aliphatic acid having 10 to 30 carbon atoms.

[0096]
(Other esters)
For the polyalcchol aliphatic acid esters having a 3 or more

valence, ones in which a part of the alcoholic hydroxyl group is
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25 benzyl di met hyl anmoni um chl ori de, et hyl enebi sal kyl
(carbon atons 8 to 18) am de, stearyl diethanol am de,
| auryl diethanol am de, nyristyl diethanol am de, and
pal m tyl diethanol am de. Anong these, 50 the am ne
conmpound or the am de conpound having a hydroxy al kyl
group is preferably used. These hydrophilic
stabilizers are included i n4fhe thernoplastic resin

est%ﬁiﬁ£§%58%ﬁsgé1hﬁ¥?ntlegage 88 g@gtégﬁéyff% %g%$pigs]é% the

y nmass, pre arts

pol%ﬁ%?%h%ﬁegfgéﬁgé&c é%;dtgs%ggﬁgtﬁig ]ﬁa rel g%ﬁgluéé

A-.2 h t
I AP CERpGHaN &5 roc| Rothe %r@ﬁ&ﬁ[@ fPeopEsriree,

t f th t { ddi t t

TG E%haéﬁaafast%%ﬁ%%ﬁ? BT Tt 1 YE G Bbnent 5
moncig Fre g, k”&mqrﬁrﬁibﬁ%@séﬂaﬁé "1t Fokstaanci e pres and
R R R R T R

i norgani c f|IIer or the i ke may be bl ended within
mon%ﬁﬁ@agésﬁe RN TRAT YHSE GPBi ﬁ@n%@@i@r:em@aaeﬁwebﬁ%%s

of the optical conponent of the present invention. For

disteaspbpe, 2BQ PYIt ARy thedtadr Ahtpwials | PeataprERiEtt ek
arbitrary conmponents, ultraviol et absorbers such as a
trl%ﬂ§a5éﬁ§ophenone based conpound, a benzotri azol e-based
Tgound a nickel -based conpound, and a hi ndered
#ihe- based compound not described above are given.

bglOO] Speci fic exanpl es of the benzotriazol e-based
¥adrpphglag stabilizer-Compound having hydrophilic group and

hydrophobic group)

Examples of the compounds having hydrophilic group and
hydrophobic group include an amine compound or amide compound in
which the hydrophilic group in the compound is a hydroxyl alkyl
group and the hydrophobic group is an alkyl groﬁp having ¢ or more
carbon atoms.

[0098]

Specifically, examples iﬁclude myristyl.diethanolamine, 2-
hydroxyethyl-2-hydroxydodecylamine, 2-hydroxyethyl-2-
hydroxytridecylamine,2—hydroxyethyl~2éhydroxytetradecylamine,
pentaerythfitol monostearate, pentaerythritol distearate,
pentaerythritol tristearate, di-2~hydroxyethyl-2-
hydroxydodecylamine, alkyl (carbon atoms 8 to 18)
benzyldimethylammonium chloride, ethylenebisalkyl (carbon atoms 8
to 18) amide, stearyl diethanolamide, lauryl diethanoclamide,

myristyl diethanolamide, and palmityl diethanolamide. - Among these,
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in asiskizaphe

25 absorbers include

2- (5-net hyl - 2- hydr oxyphenyl ) benzotri azol e, 2, 2-
hydr oxy- 3, 5- bi s(a, (x-di met hyl benzyl ) phenyl ,
2-(2' -hydroxy-5'"- nethyl -phenyl)benzotriazol e,
2-(2'-hydroxy-3',5" -di-t-butyl 51
phenyl)benzotrlazole

2-(2' - hydroxy-3'-t-butyl -5 2fet hyl - phenyl ) -

the%mﬁgl %Bg?géﬂ@r$@49&?amldguco?p W3Vﬁ?g a hydroxzy alkyl

z 2-(2' - hydroxy - n-
gﬁ“nggtox§9%2%$%§%§n§%ﬁlw azol e; benzotriazol e derivatives

%Hgs g@ﬂbgbgﬁ§2§lf§§2£g %%%ignpfaéggtihufhe thermoplastic

manu a
e PG ﬁgtaﬁw@%ﬁ% FRES 8 S

connerC| : ecjfic exanpl es of
oy Ao ERBRE: Dbt LI'CH & PBFbE Hbdtsibr SOrPnEFghRrabLy 0.1
to 4 dlh gr%é%%fﬁ%;@%gﬁ%ggﬁeﬁg%éparqﬁ)by mass of Compound [A-
-d|h dr,ox neth ybenzo henone
1 azwb CogPR asio{% % 4o aa PH@%?
2, 2' -di hydr oxy-4, 4' - di net hoxy- 5- sulfobenzophenone
ioﬂ%%}oxy 4- met hoxy- 2' - car boxybenzophenone, 2-
hgdroxy nethox% 5- sulfobenzophenone trihydrate,
PEPIELRLY 0B PBRS I *dophenone, :
2- hydroxy 4- octadecyloxy benzophenone, 2 15
IpyEre X hamepd3aEey | 65§ helvrppRétidne, ob_tyrimyepent invention,
benzyl oxybenzophenone, 2,2',4,4'-tetrahydroxy -
}ﬁ/@néhe Zommﬁ@%? me@rbu@tesﬁl @Opvisen2sphbnarie,
2- hydr oxy- 4- (2- hydr oxy- 3- net hacryl oxy) pr opoxy
Comnﬂa¢?@§héh@heaslﬁﬂhﬂﬂwn4gaa€berﬁnqLﬂﬂ@hﬂiizez, heat-resistant
di hydr oxy-4, 4" - di met hoxy benzophenone and ot her
stahidizars ubstistatdd 2Qebnz bphenorie rdeatuf adipragesy, GAE1-
Corporation), and Pernyl B-100 (benzophenone conpound,
blOQhﬁmgfaGEUtedamﬁdﬂég'ﬁgeﬁbrpbmbmiQH@t, ra@L@a]l #81f ogyrthesized
"heat-resistant stabilizer blended as an arbitrary
oll,componend, opdrenial icor anbirgxhtaniisllsuckvrashe like may be
t et raki s[ net hyl ene- 3-
blended within the scope of not disturbing the preferred

properties of the optical component of the present invention.
For example, as for the weathering stabilizer blended as
arbitrary components, ultraviolet absorbers such as a

benzophenone~based compound, a benzotriazole~based compound, a

- nickel-based compound, and a hindered amine-based compound not

described above are given.
[0100]
Specific examples of the benzotriazole-based ultraviolet
absorbers include 2—(5—methy1w2~hydroxy§henyl)beﬁzotriazole, 2{2—
hydroxy~3, 5-bis (o, a~dimethylbenzyl)phenyl, 2—(2f—hydroxy—5?—

methylmphehyl)benzotriazole,_2—(2'—hydroxy~3f,5’—di—t—butyl—
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25 (3,5-di-t-butyl-4-hydroxyphenyl ) propi onat e] net hane,

(3-(3,5-di-t- butyl -4-hydroxyphenyl)al kyl propionate

ester, and 2,2 : '

oxam debi s(et hyl -3-(3,5-di -t-butyl -4-hydroxyphenyl ) pro

pionate], 52 fatty acid netal salts such as zinc

stearate, calcium stearate, and cal cium

1, 2- hydroxyst earat e, and polyal cohol fatty acid esters-
pheﬁyf *béﬁ:o%'ﬂ%%}@ r@nPZSt d@iﬁ gi YLE exgl.llt&ldlf)St Fmg£ﬁ§'f*phenyl

pent aer yt hritol honost earat e, pent aer

5- cﬁﬂ5¥ 5132 %hgfnﬁﬁe ?ﬁ% gog t£A§%GQJ E%g? ﬁ%??y%? -5-

exe St abi 1 zer

' I nt aer t hosphat e, phenyl -
Chlgfégéﬁngr%ggyﬁgﬁé%e d|p enoIX9 gnt%erythrltol

et RRTPEs2 ﬂ%f%@%%e%ﬁ%gﬁfaﬁm%rcf%r&vaaﬂgﬁss%%} gs

| Tmﬁ%‘i&??%%%ﬁig?mm SRR b BRRE GGVt e Cetay co.,

Ltdcongﬁﬁf§F%§Pﬁ€?é%§§ (§ygr8?$?g£Bqucgylphenyl)benzotriazole,

_ I OX hen ro |onat nmet hane, and zinc stearate
_Shlﬁ%lcf &%&Pﬁ Be Hay“Ber e ifprerraal Lkl able.

stabjlijzers nay be used by bl endi ng one kind or two

SPERbT € I§5RFP - e850F e oRtiPrcRe - Bﬁé@@n*fltrWelmlueénabsorbers

' Sartlcularly, the phenolic antioxidants are
inc

et o1y SR P I PR NS e 0 gehyfr sy ~4 tiedhgribRgZophenone,
the effects of the hindered am ne-based |ight
2, 2’swcaﬁimdir%v§4—m?@%yae@ﬁ@ph@nﬁ%@ho%p P dihydegEyie 4’ -
ol efin polyner and other resin conponents or
dimefdivopagonseensy the' pﬁébﬁﬁroxmrr? ishmeshagy-5-
limted and a known net hod can be enpl oyed. For

Sul@t@%l@@heﬂﬁ@e, nastihisr o e A oeshex ynd t-awebosiyenieritinige, 2~

each conponent. [0103]

- hydroxy-4-methoxy-5-sulfobenzophenone trihydrate, 2- hydroxy—4 n-

.octoxy benzophenone, 2-hydroxy-4-octadecyloxy benzophenone, 2-

hydroxy-4-n-dodecyloxy benzophenone, 2-hydroxy-4-

benzyloxybenzophenone, 2,2’,4,4’~tetrahydroxy benzophenone, 2-

- hydroxy-4-dodecyloxy benzophenone, 2-hydroxy-4-(2-hydroxy—-3-

methacryloxy) propoxy benzophenone, Uvinul 490 (a mixture of 2,2'-

- dihydroxy-4, 4’ -dimethoxy benzophenone and other tetra-substituted

benzophenone, manufactured by GAF Corporation), and PermylB-100 -
(benzophenone compound, manufactured by Ferro Corporation).
{0101]

- As for the heat-resistant stabilizer blended as an arbitrary
component, phenolic antioxidants such as tetrakis[methylene-3-
(3,5-di-t~butyl-4-hydroxyphenyl)propionatelmethane, p-(3,5-di-t-
butyl-4-hydroxyphenyl)alkyl propionate ester, and 2,2/-

oxamidebis[ethyl~3- (3, 5-di~t-butyl-4-hydroxyphenyl)propionate],
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25 [Thernopl astic resin conposition of the present
invention] The thernoplastic resin conposition of'the
present invention includes Polyner [A-1] represented
by Formula (1), and Conpound 53 [B-1] and Conpound
[B-2]. In addition, the thernoplastic resin
conposition of the present invention includes Polyner
[A-2] having an alicyclic sPfucture on at |east one

d ugt.u u
o LR AL AL R R e
ound [B-.1 n ound [ B2 Ln t he
and %%erﬁ%%l%s }1CF%§| ggg%pgsft%%$1(ﬁl %i Op?esentfty fcid esters
on is from arts by mass referably

suctip &5 giyaew t“éonﬁftﬁﬁggtéan‘él Gor HSTEREBIY 1 to 3
to 100
Pentésryﬁaritﬁ G SpARSF; BT TR oAt grearate, and
1/10 to 10/1 f b| 1/5 to 5/ 1.
Pent%ﬁﬂfli# ke B eate 7o Agiyiasien qyﬁuatlv%ﬁpafmﬂpgorws

S ., X and each represents a copolynerization
stab &%F‘Sr%n%“? a7 s eRGHbePeRERG AT OS/ @BB“OSR}}%F‘?' phenyl-
95/5; n represents a nunber of a substituent Q and is
4,47 aﬁSPﬁ¥%©%¥l %ﬁ%|Q§P9?ﬁ@lOp@ﬁt?ﬁﬁythfltﬁl péphosphate, bis(2,6-
. valent group of at |east one nmore kind(s) sel ected '
dl"trpeﬁyhy'grrb%tem@ﬁh@wébagnh%\%w‘di@% gapheaphrie atadies ;
R2 is a hydr}aﬁwéaton1or a nonoval ent group of at 20
N BR8Pt BemEY ProRFRGdr cetYfon
groups having 1 to 10 carbon aton(s); R3 is a
stab@ﬂvgp§ﬁpm@ydﬁpk@engpd|@égmeoﬁ@‘wq combination. For example,

bending of tetrakis{methylene-3-(3,5-di-t-butyl-4-
hydroxyphenyl) propionate]methane, and zinc stearate and glycerin

moncstearate may be exemplified. Theses stabilizers may be used

" by blending one kind or two or more kinds.

[0102]

In the pre;ent invention, particularly, the phenolic
anfioxidants are preferably used within the scope of not
disturbing the effects of the hindered amine-based light
stabilizers..

A blending method of the cyclic olefin polymer and other resin
components or additives used in the present invention is not
limited and a known methcd can be employed. For example, the
method includes simultaneocusly blending each component.

[0103]

iThermoplastic resin compesition of the present invention]

The thermoplastic resin composition of the present invention

includes Polymer [A-1] represented by Formula (1), and Compound
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20

nore kind(s) selected from hydrocarbon groups having 2
to 10 carbon aton(s); Qis a divalent group of at
| east one or nore kind(s) selected fromstructures
represented by COOR;, and Ris a 54 hydrogen atomor a
nonoval ent group of at |east one or nore Kkind(s)
sel ected from hydrocarbon groups having 1 to 10 carbon
aton(s). Conmpound [B-1] is a3hi nder ed ani ne- based
(B-11 G4 etabbhhZefr-pihavi ng the nol ecul ar wei ght of 400
or nore and | ess than 1000, and Conpound [B-2] is a
ih gt ad Y11 RebaReH Ll Ot o1 gL | Zer, oy e
nolecdiar ﬁeigﬁt o? 16%0 gf§%g?§£gn§5 0 dig%nlégthe present
nodRHQ8] 10 ugi n ther L Co 5
lnvconpos%F?b%&%gqg¥§&5%gq%rgle%?$gﬁ é%%ﬁggeygf%%tsgﬁﬁgeare on
rticul I, 1] kno nmet.-hod.can he used
at B PHeRp Yoty B Eestag s, PRI PR B8 Pty -1,
t resent_inventi.on i.s oduced in a pellet shape
amiégﬁﬁgaﬁﬁg?%h%fé%ﬁﬁﬂﬁEﬁ sbﬁéﬁvioned above which are
P

I A A- d d.[B:1 .
FRLVBS Al cobobolomen | 121 coand, Comound, LB L, i
che i i 8% LLger c a0dng hosonorous  stabllizers, andy
0.3 {rEher 20 g oLher o LLgry Somponents WINIES ana

_ and the | ash drying the conponents or blending the
mor e B EOREAPLY of 146 o BoRCh! BTG ISR to01 0 Bgihs by mass

bl.ender, nelt bl ender, and honom xer or the |ike and,
of FolyRerpeldet AtndArkéd  c8RPoHmtassy rasiaglBnkl /[B-21 is 1/10
extruder. Mreover, depending on the shape of nol ding
to Iidtler PAPIRANY d¥I°d&8, S4lnol ded product can be
obt ai ned by injection nolding nmethod, extrusion .
]ng met hod, bl ow nol di ng net hod, vacuum nol di ng
nmet hod, and ‘

B R3 CHQ—;CH .
(R1 ) | }ng_; ( 1 )
' tQ)n x ,

In FQrmula-(l), x and y each represents a copolymerization
ratio and is a real number satisfying 0/100 < y/# £ 95/5; n
;epresents a nﬁmber of a substituent Q and is an integer
satisfying 0 £ n £ 2; R is.a 2 + n valent group of at least one
or more kind(s) selected from hydrocarbon groups having 2 to 20
carbon atoms; R® is a hydrogen atom or a monovalent group of at
least one or more kind(s) selected from hydrocarbon groups having
1 to 10 carbon atom(s); R® is a divalent group of at least one or
more kind(s) selected from hydrocarbon groups having 2 to 10
carbon atom(s); Q is a divalent group df at least one or more

kind(s) selected from structures represented by COOR’; and R is a
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“the TRIGRRLAT LeEINY %gh

25 slash nol ding nmethod. [0106] In case of using the
t hernopl astic resin conposition of the 55 present
invention for optical applications, it is necessary to
transmt |ight beam Therefore, it is preferable to
have light transnmittance in a preferred range. The
light transmttance is defined by a total |ight
transmttance or a spectral5ﬂ|ght 5 transmttance

hyd: 200 9&@33&9 4 e, ARRligat | beBe - Inactta%t%al%ft pﬁg n9c s tlboere

er nop tic resin COﬁ'pOItI

i L1 358 4P| LR 08, ol VAT e

ath ht transmttance in a state where an
an i'reflection coatlng I's not provided on the 10

urface | % or e ferably 88 t
S (i T anan q%%ﬁede Figgobarcof it | évﬂlleer
req red ano t of I be obt ai ned, thus
havisRePBP o EOR e disiig Chef NP b i itise ol &P 1 figtit 1000, and
tra S nce use known net hod .and the peasuring
compgiar Ab éﬁslsarae QX BN POt Bk g, St e Badiying
of _ASTM 15 D1Q03, n%thod is e lified bi a net hod
1000, GhsHree ek 50900BE L Pt by
mol ding the thernoplastic resin in such a way that a
' havi ng a thickness of 3mm and nmeasuring the
nol ded sheet using a haze nmeter. [0107] 20 In case of
amgpoccal Bysterne drhenthepreplpatte TRt SompesstEey of
using only a specific wavel ength, even when the total
the prgaent r ENsHRtIANds netnparEFukdniel yipigad #8d carkneen
still used as long as the spectral |ight

methpdafiahi be airad i n SpheiRavel bngtthd $heirpoplppeierresin

range. In this case, the spectrumlight
composition of the present invention is produced in a pellet shape

by adding the components mentioned above which are ?olymer [A-1]

or Polymer [A-2], and Compound [B-1] and Compound [B-2] as the

“hindered amine~based light stabilizer, adding phosphorous

stabilizers and hydrophilic stabilizer according to the objects,
further adding other arbitrary components within a scope of not
disturbing the objects of the invention, and then flash drying the

components . or blending the components with a use of Henschel mixer,

.ribbon blender, melt blender, and homomixer or the like and then
.pelletizing the components by using the extruder. Moreover,

- depending on the shape of molding matérial to be molded, a molded
product can be obtained by injection molding method, extrusion

molding method, blow molding method, wvacuum molding method, and

slash molding method.
[0106]

In case of using the thermoplastic resin composition of the
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25 transmttance in the using Iight wavelength in a
state where the antireflection coating is not
provi ded on the surface is preferably 85% or nore,
nore preferably 88 to 93% Wen the 56 spectral |ight
transmttance is 85%or nore, the required anmount of
Iight can be obtained, thus it is preferable. As a
nmeasuri ng nethod and a nea§éring devi ce, a known
pred®ichadand; devise £a1 he aﬂéfgca Jiseal Lype
spectral photoneter may be exenplified as 5t
tradBn@Euhl ﬂtdﬁ&&ﬁ?' %%%%ﬁkreFuiEh?é'p£é¥%rgﬁﬁénﬁg'ﬁ§§é ﬁight
resin conposition of the pfeseéen Invention has
L ght R at viel engt h_of..390 .
T e T R S ekt A S A R
laser. . lig 1 nd.the_spectral light transmitan of
aetig@3Phy horedt A ErBRET R dioa ot mebRrE thel 1o
tra_%%ﬁggrgleliggt(%{anznh% ance js 1gi]referably 86 to 93%
PAEda T oRTCRE thér b?a@?? L5EsiNS conposi ti on of
%%eég%fs t _inventio hardlé ?enerates deterioratjon.
oré, "PHBYoptT CAICPIEIErEy Char ity CHEINGeS 198 WherPtal

. ,used as_an optical_elenment. Further, since there is an

1i9hEf PEcE POTEHIEvoRts MG TFOPRIth Biistiandbe 18retRssary o have
surfage of the nolded materi al obtained,b% nmol di ng

good hgtidst HbrigssitTonanre -9 i ditrd Loobk hismpmittance

., suitably in the optical elenents. In case of using in

in & ﬁEaBﬁt‘i)ﬁE%’Fe Bhpoients leat ke viPaid nandsr 8P eRiqgsied on the
coating is provided so _as to further inprove the

SurfpCgnist $ahs oA e PrEdepapLly [(tticc AB%EI eleen [thpndotal

. optical element is a conponent used in _an optical
llgh§y§p§ﬁ§m1ttance is 85% or more, the required amount of light

ssary to
A Y

- can be obtained, thus it is preferable. A measuring method of the

total light transmittance may use a known method and the measuring

apparatuses are not limited. For example, on the basis of ASTM

D1003, a method is exemplified by a method in which total light

transmittance is obtained by mélding the thermoplastic resin in
such a way that a sheet having a thickness of 3mm and measuring
the molded sheet using a haze meter.

- [010771 .

In case of an optical system (for exémple, laser optical
system) using only a specific wavelength, even when the total
light transmittance is not relatively high, it can be still used
as long as the spectral light-transmittance in the wavelength is
in a preferred range. In this case, the spectrum light
transmittance in the using light wavelength in a state where the
antireflection coating is not provided on the surface is

preferably 85% or more, more preferably 88 to 93%. When the
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25 and specific exanples of the optical elenent as a
optical lens or optical prisminclude inmaging |enses
for canera; |enses such as microscope, endoscope, and
tel escope lens; total light 57 transm ssion type
' enses such as | enses of glasses; pick up | enses of
Optical Disk such as CO, COD-ROM WORM (wite once,
read many optical disk), M3 the Laser Disk that is
speé@%gitfﬁaﬁ% tggﬁbﬁﬁééﬂﬁﬁgqgt@% dbfcﬁor@ﬁ)éﬂg e g&%&& amount
and DVD (digital enses for scd
ch _.a S f.la rlnte ens
of # S %e §b£91$§§16¥%d% %rﬁg %EE¥%Q 5 aAge?%Hrlng

sensors; prism ‘enses der o carrer

I L ser_.di sc,
metl‘ri'cpc? A’n%?eag\%%sgfflﬁg ev1 e,d S%waw%%ed \é\gé ggﬁlg% can be
hat abI e; netic dis
useq e ad el A0 B Rieai: RPOUTASLE ) ok opplified as
i e As ot her optlcal appl i cations, |ight
thedﬂ?%?hﬁﬁngtgeyb? liquid crystal display; optical film
?H ﬁ ?s polarizing film phase difference film and
g i f fusi on film light diffusion plate; optica
ard and liquid cr¥stal di spl ay el ement substrate
E-Senpiia Tbamopt3hle HSGTHEPCRBPPEL F 137 Pf the present
onposition of_the present invention nay be nolded in
an%PRﬂém bgs FBF‘ﬁJr]cﬁnts&HéJﬂtcélra%’aﬁb%an%@-tl Pkwa¥phpegth of 390
| ate-1i ke shape, colum shape, cylindrical shape,
to 4305w, apaghapelarky mfoégosﬁapéZOmmd woshapenpbe ethdetser light
shape, and be used in the various forns above. 20
and [%@Pe%éa#efmmt dramsmdhgneorooitd Mrngoan abta cal

element is not particularly limted and a known

| waveksTgsd e&niBR Weedndréhet REeCEpp} i dahitonsanati shapes, 1

although it is different in accordance wth the
prefgshilyaBbohe A sHapesddifhpecttiion thsiriopgasbitotksin

composition of the present invention hardly generates
deterioration. Therefore, the optical property hardly changes

when used as an optical element. Further, since there is an

‘effect for preventing foreign substances on the surface of the

molded material obtained by molding‘the resin composition, it is
possible to be used suitably in the optical elements.

In case of using in the optical components, a known
antireflection coating is provided so as to further improve the
light transmittance.

[0109}

[Optical Element]

The optical element is a component used in an optical system,

~and specific examples of the optical element as a optical lens or

optical prism include imaging lenses for camera; lenses such as

microscope, endoscope, and telescope lens; total light
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manmﬁipéﬁc:%edw@m Mraddbs. Lpgeei

25 extrusion nol ding nethod, blow nolding nethod,
vacuum nol di ng nethod, and sl ash nol di ng net hod can
be enpl oyed. However, from the viewpoints of

nol dability and productivity, the injection 58

nmol ding nmethod is preferred. The nolding condition is
approxi mately sel ected according to a purpose of uses
or the nmolding method, but>the tenperature of the

oL LU AR S AP LISl rence
of O?:%QLCEQ ﬁ ﬁ st easprc%f eEBbk MZ% %%_OLQQ ox%&: ¢ realliemany

c Tresi I nposTtion o %he presen
opt i P 8pafncyS ﬁ@eﬁeﬁgﬁ.%%% Sk B S eRBPRASLes optical

t d | bsor pt bl
N B
ol B e AT, Loibe ontlcal ol oreny

difference rOVIg structurgg An o€t|cal pat h
len dﬁsf ereAtReProvi ERAEE uter i ndedt Phictapera15 As for
having a function of praovi din predet erm ned optica
aPP]ﬁ&Fﬁl‘DBFf PErEARSF Bsg- pFQde?%gEfﬁMTeaquMg RYT5He fnGadead
one optical surface of the tical elenments through
$&§E(§hatlgsmpﬁwrkﬁgble, optical
described in detail in Fig. 1 which relates to the

magngtaRugiaeyi A (zemﬁélﬁﬁérn@rﬁﬂid%‘m ddigsral corfrssidiisgn are

of the present invention is disposed in a commpn
exempaifaaf- pabh other Ppricali gppl swiieas  aligeoridg gRete for
source, and a third light source and used in an
Liqudg) ssvbuel optirdaly ‘eloptrenal CBLIthgriodigag Bbidxbeinofilm,
structure. Further, in the objective optical elenent,
rhasg dafRfergeceli fiflppcindnlight diffusion film; light diffusion

plate; optical card; and liquid crystal display element substrate

 are exemplified.

The thermoplastic resin composition of the present invention
méy be molded in a various form of spherical shape, rod-like shape,
plate-like shape, column shape, cylindrical shape, tubular shape,
fibrous shape, film shape, or sheet shape, and may be used in the
various forms above.

{6110]

The method of molding for obtaining an optical element is not
particularly limited and a known method can be used. For the

applications and shapes, although it is different in accordance

- with the applications and shapes, injection molding method,

extrusion molding method, blow molding method, vacuum molding

‘method, and slash molding method can be empioyed. However, from

the viewpoints of moldability and productivity, the injection
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25 structure is provided. [0112] This structure is
provided in which fine steps are provided in 59 a
concentric pattern about the optical axis, and the

i ght beam passing through nei ghboring orbicul ar
zones are given by the predeterm ned optical path
difference. By setting a pitch (diffraction power) or
a depth (brazed 5 mavelength& of the saw structure, as

or the "optical disc of i nsit ht
no1d3lg i FBad e e dont T et ipnga 10 149
light-collec spot by the second diffraction |
app%%mage?zsrsei BCCP%@W%W %&WPF%nP h‘és%%cod%&%e
ght source forns ght col |l ec
mol%nﬁf PEERPEN BygHthe f@‘“B? BEPHY GhéF lﬂa f}ea irJection
different diffraction order, an eff|C|ency of
molings PEERPBNL S rgeég?@@léasée#%mﬁ)rf&\?@d thg Fﬁ%‘iﬂ’e tcrfe 150 to
amount of lig is secured. [0113] As for
4009Gy @ﬁ:@ffér%lﬁé %(H)attq ﬁéof’?gﬁﬁo%fééiﬁeffﬁéﬁpﬂ-ﬁe23(i5tq moac
light source is set to a diffracted |ight having the
Sings dbe SheEnemlataic sesthecPWySsijurrap§othayPirsad: ipgention
the other suitable order. In this exanple, the first
is afickfliantedn|lghtbirefaipeapde astranspaentyb Beciasinad
l'i ght-collected spot. Such diffraction structure is

streggghex Ghpreabfradisteprecatnpatdv a2GOpPo¥PUi Nt is possible
structure, and other known structures of "phase

to I fisedehu evarovidiapplitations e ark panticilaelelit is

structure' may also be enployed. Herein, the optical

possidtie dbfbererst pricekdiynyn stheicinricalselemphioysddnatshe

to correct a spherlcal aberration caused by the
optlcal pickup device.

[0111]
[Optical path difference providing structure]
An optical path difference providing structure is a structure

having a function of providing a predetermined optical path

.difference to a predetermined light on at least one optical

- surface of the optical elements through which the light passes.

Hereinafter, it will be described in detail in Fig. 1 which

relates to the pickup device.

The thermoplastic resin composition of the present invention is
disposed in a commoﬁ opﬁical path of a first light source, a
second light source, and a third light source and used in an
objective optical element OBL having a diffraction structure.
Further, in the ébjective optical element, a saw-like diffraction
struéture is provided.

[0112]

This structure is provided in which fine steps are provided in
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25 difference in thickness of the light disc format,
but it also can be used for correcting the aberration
caused by the wavel ength difference of the using
wavel ength or the variation in the using 60
~wavel ength (node hop). The former is the correction
for a spherical chromatic %erration caused by the
wavel ength difference of 50-nanoneter or nore, and
a cd@ntatitepatBetNutRit @Gk BBri A1 Bax SMBIIndVRKE! NG beam
variation changing wwithin 5 rim 5 [0114] In this

pasEXY RIS ouBA S8Ry Wobshuihe -,%rl(ég laaq_’te' gt@viégrw%@

i's provided on the objective optical elene

predé%%%@iﬂ%ﬂ’ oBblcdi spait% Al $9cp@ssL bl e to be provided on

the ot her elements such as a collimtor or coupling

: [y bl terl
]%ﬁn%flézlor%cfiacglltﬁhn?éif M p%wEQe Use $uehemtgilaly

el enen aving a refracting surface

_ waveei%%g%ﬁ& a%@hgﬂ%ic W 251‘ rrt gﬁre Bgs uJ%rn %ﬁ%]ao%)fﬁgf:g? pélf%ge i]cg:f high

resi onposi tion présent i hventio prol on

MWhich is realized only,. in.a glass.in the past is
cdensfiy Pokne bih R ArE B Fob'e D G rEgePBSins %

1oL 40y oS LD P BRSR OIS AL, 208 ror
NS A T AR T
1o TERITRLLER Sheh, of Leol LofpEImNLgn Lsser din

T L e L T

Jrediumand/or  light reflected fromthe optica
efflpﬁpapwapﬁoﬂlﬁ%%ﬁﬁ 'Oﬁglﬁeﬁﬁﬁh1case is improved so that the

amount of light is secured.

[0113]

As for the CD, it is preferable that the light beam from the
third light source is set to a diffracted light having the order

same to that of the DVD, but also may be set to the other suitable

~order. In this example, the first diffracted light is allowed as

in the DVD to form a light-collected spot.
Such diffraction structure is one example of the optical path
providing structure, and other known structures of ‘phase

difference providing structure’ or ‘multi level structure’ may

alsc be employed.

Herein, the optical path difference providing structure is
employed so as to correct a spherical aberration caused by the

difference in thickness of the Light disc format, but it also can

. be used for correcting the aberration caused by the wavelength

difference of the using wavelength or the variation in the using
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25 Specifications of the device are not limted.
However, in order to describe effects of the present

i nvention, an exanple of an optical elenent used for
t he optical pickup device which can be 61 obtained
fromthe thernoplastic resin conposition of the
present invention wll be %escribed with reference to
Fig. 1. [0116] In Fig. 1, Re target is the optica

wavdl<High devheen ngﬂ%@@fo§m&kgb§ @Q¥Q§%r@@¥h@ﬂ the

usi ng wavel engt 05 nm so-called blue-violet
Sphéfﬁﬁﬁl cWQbﬁEtié é%éfyéﬁﬁanEHﬁééak% ﬂﬂé wgggkgﬁét@' {fference
density', DVD, and opti cal
n h r Vi S
ot fiabgisaeies g zhsugéggée% PP erian g

Smaggggiratggpﬂ ﬂﬂ%_%2%h$¥§ 58 ng,he 10 protective

ness s supposed as a

ngﬁgﬂ optlcal i nformation recording nmedium and the
ing the protective substrate thickness t3 of

2 d t hi.rd
o2l S Bao g B 3B LG YRR 8 st ructure
t he .t.hi,ck f b t t 5 17
is radfidnens oh ”e?@%voos%%ﬂ%ﬁ%”aﬁp Berka egﬂ Bus bl Seibdd, But it
ted t th t t di od LD
is 410 PEPetBLe gt et Frou OB GOR Hav it ELPRES Seh ot a

having a wavel ength Al of 405nmis used but the |aser

collzmagavi R GOWwRVEl Hﬁ?ﬁe?n the range of 390 to 420 nm
can, be appropriately enployed. .LD2 is a second |ight
Sourtdosingreferalie 9 égs& SHEDi ’H@t%lﬁvé“eﬁ&?hw 1ol
655nm i s used but the |aser havi a wavelength in

elemepé Péﬁé@go$ B G 1890SHAT *EM @ﬁpﬁéﬁh?é%%ﬁ surface.

enpl oyed. LD3 is a third |ight source, and the
$me%ﬂqgjqhgsgpermoplastlc resin composition of the present

invention, prolonged use which is realized only in a glass in the
past is now realized, and the optical path difference providing
structure which is impossible in a glass lens can be readily
realizéd.

| [0115]

[Opticdl pickup deﬁice]'

An optical pickup device is a devicé having a function of
playing back and/or recording information on an optical .
information recording medium, and which includes a light source
for emitting light, and an optical element for irradiating light
collecting to the optical information recording medium and/or
light reflected from the optical information recording medium.
Specifications of the device are not limited. However, in order

to describe effects of the present invention, an example of an

.optical element used for the optical pickup device which can be
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25 having a wavel ength A3 of 780nmis used but the
infrared | aser having a wavelength in the range of
750 to 800 nm can be appropriately enployed. 62
[0118] The laser diode LD2 is so-called Iight source
unit of two-laser in one-package in which two |ight
emtting points of the secogd i ght source (light
source for DVD) and the thi light source 5 (light

obté%ﬂé@c%rgﬁrtﬁg»tﬁﬁf%oﬁﬁﬁggﬁc'Pe@i@eﬁgﬁﬁygikagﬁ ofntﬁéuﬁ%esent
package, since the second Iight source is adjusted

1nve91%1@hsﬁ9§f%@rhés%r9mehcthﬁxféfef{}?cet Rior @Llpl gt Sour ce
di sposed slightly away fromthe optical axis
k&gﬂﬁby resul ting dlfference in an i mage height.
ccordi ngly, techniques for |nprOV|ng this 10

frp%]i%c.t %ri %Eéct%!tfetal rﬁe&}ﬁ% %p?%af %:“é%clglz using the

qués can enpl oyed freced sar
. fo
119*]{%%‘3@%%‘?2& it g Sl thpﬁaf?%%p"" &7 C%l"fed

h he d I f
mgoﬁfg%%zdt PNl o B
f f
or SEVRIRLEIL B Bl 5oL P ey w@bgﬁanmy

spli ter BS1 .t.r ans flects th t _beam o
havipRy b B e Bo SERE LT RS | O TSP g, PBROT f 140 e supposed
dlrec |on to the .20 OBL, of 3%4ect|ve optica
as 2 fdhaht BT IEAL dOTorBSFigh okl B vhiaehs gt
beamtransmtted _fromthe LD1 is entered to a beam
pmt?ﬁ&bg? BYSTIGER thACERRSBIY Nerltt-iCoAld L 8bBVRDOSRY a5hén

incident to the collimtor CL thereby belngh
secogg) PPhEtRY Y rRREAPE eT parEiing Medgsty Apdethe (¢ having the

protec%lve substrate thickness t3 of 1.2 mm is supposed as a third

‘optical information recording medium. Each of D1, D2, and D2

represents the thickness of the substrate.
[0117]

Fig. 1 is a schematic view showing an optical pickup device

‘related to the present invention.

A laser diode LD1 is the first light source, and the blue-
violet laser having a wavelength Al of 405nm is used but the laser

having a wavelength in the range of 390 to 420 nm can be

appropriately employed. LD2 is a second light source, and the red

laser having a wa#elength A2 of 655nm is used but the laser having
a-wavelength in the range of 630 to 680 nm can be appropriately
employed. LD3 is a third light source, and the infrared laser
having a wavelength A3 of 780nm is used but the infrared lasef
having a wavelength in the range of 750 to 800 nm can be

appropriately employed.
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25 beamis sent.to the beam expander BE constituted by
the beam splitter BS3 and concave and convex | enses,
and then entered to the object lens OBL which is the
obj ective optical elenent. Next, 63 the |ight beam
forms the light-collected spot on the information
recording surface via a protective substrate of the
first optical information F%cordlng medi um Furt her,
fhe1df ght beamis reflected on the information
recordlng surf ace, passed the 5 collimator CL via sane

ﬂﬁé fhbaassera@i‘i%ae[a n: E‘Dé’ ﬁ%&tl%ljr f%ﬁﬁ@ ”sé%iceb%‘i%r £8dLDY-1aser

eam spl | eam

in ﬂ%%l Hhog%%ggetfn Wne S%o g ¥B€‘ ST gcgﬁﬁ%ss&% tHd'&econd

ubj eCted ¥o a pho Fi¢ Conver sion

y t he sen hereb bei onverted
vion gobreh L Snat s R o s Al A
arter

d b t L,
llq?ﬁp%%é?eﬁﬁf r%dD oRsECbRERed T %ss = S
t t. half .th | th ch bet
AR e rtéi%%ﬁ:é%\égpfb%&ssc% e dRandy ‘ﬁ@tEd to

pol arization K direction efore, the proceed

4%3P88P90ﬂnoﬁ“tQH¥an&hPXB§an¥H%5? I@hélﬁBFuFﬂ?¥EF 18 &ygposed
ggﬁrectlon is changed by the BS3. [0120] The. bea

sii &ﬁePW%SLiﬁﬁ%‘%ﬁ%€%$&F@% %ﬁ%%eEHQﬁﬁbWe§SéE%F%%$yd#ﬁﬁerence
twg directions of a direction perpendicular to the

in agpipage Bsieht -andcsodfiBety ot drENEsSc oPar IR Sy this
direction (having a 20 curvature of rotation

charasyfidtrie 36t QH¥§a€§tFB%W“&%?§¥E¢E§€ﬁhoFeF?@#qqﬁﬂﬂ?an be
beamenmtted fromthe |ight source, under the

emploghflc bhdiRERTSATYght 180kiPe el RATIiQn afi 6ArTAGEIRY plate DP is
different divergence angle to two directions of a

usedditpeperbprpdipe soirsgriiono Fhdhsprosapchikng mkates PP, a
direction perpendicular to such direction,

~grating is formed so that the displacement of the optical axes is

corrected.

The solid line from LDZ is the light beam of light source fér
DVD, and the dashed line is the light beam of light source for CD.

[0119]

A beam splitter BS1 transmits or reflects the light beam of the
light source entered from LDl and LD2 in a direction towardé the
OBL of objective optical element.

In order to improve a beam qguality, the light beam transmitted

from the LDl is entered to a beam shaper BSL, sent to the BSl

mentioned above, and then incident to ﬁhe collimator CL thereby
being collimated to infinite parallel ligﬁt. After, the light
beam is sent to the beam expander BE constituted by the beam
splitter BS3 and concave and convex lenses, and then entered to

the object lens OBL which is the objective optical element. Next,
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25 and forns an elliptical shape as viewed in the
optical axis direction, but it is not preferable for
the light beamof the |I|ight source for the optica
di sc. Therefore, the light beamis 64 subjected to
different refractions in each direction by the beam
shaper BSL so that the Iighé beam em tted has an
approximately circular cro d section. In the
the INV@A bBAn FbhEndaam ghanercBbledieadispResel the thefdrmation
optical path of LD1, but it can also be disposed in
recd B MPLLERhce PALD LlorbPRct | e tH18 S8R MBRANERe 881 ddt optical
LD1, 'the light beamtransmtted from the LD2 fornms a
insdiflipROLLech et ShRkiIOR anpoRtiGal st i(acsesand: o
optical 1 nformation recording nediun1ané athird
i_cal 10 i [ r i j , t nd
L R L e
t.h n.agyr.e [ h | cal ' the .
e e S ULy
obj.ective tical _el.enent IS i_ng I I N thi
Conv]%tj tfeldgh ng ukfeallrrtl S%ﬁ%ggrf orned 6 tzlegl Efggl ??@h%;b daM s
optical elenents i necessary. Since e resin. .
ol RS ol e B The ToaGent ST A0 RAL.| offe Light bean is
birefringence index ,.it is _obvious that the resi,n
R S L L
. _havi ng such configuration. 20 [0121] [Actuator] In
being 5.011%@1']‘%?1 ity a?h@%ﬁ??f@&]rcé ‘device, a state
where the light beamtransmtted fromeach L i S )
19 b adrion LB A PoT SEOF e, SEacBty Phgctive Lens

protective substrate of _the . ,
OBL, a A/4 {(quarter the wavelength) plate not shown is disposed,

such that gives a just half.the wavelength change between the

forwarding and returning process thus changing the polarization

direction. Therefore, the proceeding direction of the light beam
in the returning direction is changed by the BS3.
[0120]

The beam shaper BSL has curvatures differing respectively for

two directions of a direction perpendicular to the optical axis

and a direction perpendicular to such direction (having a
curvature of.rotation asymmetric for the optical axis).

Each of the light beam emitted from the light source, under the
semiconductor light source configuration, has a different

divergence angle to two directions of a direction perpendicular to

‘the optical axis and a direction perpendicular to such direction,

and forms an elliptical shape as viewed in the optical axis

| direction, but it is not preferable for the light beam of the

light source for the optical disc. Therefore, the light beam is
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25 optical disc is described, but a basic position is
replaced by an actuator according to the optical disc
for playing back/recording, and the focus slide
(focusing) is perforned fromthe reference 65
position. According to the thicknesses of a protective
substrate and the size of a pit in each optica
information recording nediufd a nunerical apertures
required for_the objective optical element OBL 5 i
subJGEARHERC HeF E° e TG Al s ablr T be o CeET BY ol beam
and e nunerical .apertures for DVD and "optical, di.s
shapgy ﬁﬂ%Ehsa eﬁ%ﬂ ytchef sllggl.tﬁg)?a‘&u?mﬁ%%cg iy 3Pe Spproximately
. _appropriately selected fromthe range of 0.43 to 0.5
Clr?ﬁiaFoFr?ﬁﬁ St from the range of 0.58 to 0.68 as
for the DVD, 10 IR is a diaphragmto, cut, unnecessar
[RGHe TTENS4PRY | BPS PG STEFERCPakNLS o 95 b 8ot ve
lens OBL, but a _configuration in which a collimtion
opticaingptprobi et 4t 45 CAlt 84SC s sHgdwseri ght the optical
i nci dent nmay be enpl oyed. By using the thernoplastic
path &fi kDonpositi on of the present 15 invention, a |ong
eri od of use realized only by a_conventional method
an-ise seggl PaeacT aad it LG obveolighhdiean tigrggaitted from
required for an operation by the actuator or the like
the IDZsifghing | @ altIht-~apddeeisddsest conpar eptical hdligt ags second .
| ens. [ Exanples] 20 [0122] Hereinafter, the present
optijgateanFonmaiion reapesidnpbwediuntdret a wibtimdr epeiemke to
the fol low ng exanples, but the invention is not

“infdrmaitied receidise eecaiphes. réhlexanpines tand Conparatlivwe

Exanpl es, a neasurenent for each property and
colleoneit ionthantkresare&8ur | Agcept that an agreement in the

optical paths is made by the BS1l, there is no change as compared
to LDI.

The objective optical element OBL is a single lens in this
figure, but it may be formed of a plurality of optical elements if
ﬁecessary;

Since the resin composition of the present invention has low
birefringence index , it is obvious that the resin composition can
be perfectly used in the device having such configuratiomn.

[0121]

[Actuator]

In Fig. 1 relating the optical pickup device, a state where the

- light beam transmitted from each LDs is collected on the

information recordiﬁg face via a protective substrate of the

“optical disc is described, but a basic pdsition is replaced by an

actuator according to the optical disc for playing back/recording,

and the focus slide (focusing) is performed from the reference
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25 nmet hod of physical property were carried out by
follow ng nmethods. [0123] [Melt flowrate (MFR)] 66
A nelt flowrate was neasured at 260 C under a | oad of
2.16 Kg, in accordance with ASTM D1238. [ Softening
tenperature (TMA)] The softening tenperature was
nmeasured by observing the heat 5 deformati on behavi or
of a sheet having the 1 mm £hickness with the use of
;Thepmo Mechani cal Anal yzer manufactured by DuPont. A
quartz needl e was placed on the sheet and applied wth

BB tO“?ﬁg tﬁﬁén%né%%%&fg%i% %it{f?ﬁh‘% sibefr{fl %nd the
1
512 2R I B bl R BEET) Co Pt A0C RERED 0 2.6,
numemlggiéé‘%g%mé Sorsag el {E%ﬁpv%}%tﬁﬂé%%ﬁefgeagF e §t1§m8Pt oBL

. 0 and then the sa 15 cool.ed,
15 CRABAGAT { eHors d PR S aaT R OEnGs L 8 wﬁ&d the
increasing rate of 10 Cmn, with the use of S ,
num@ﬁ&ﬁa aéP%?E %y T8 KEPRAL hi ORogird RIRC P [% dﬁ%§lty 1S
aze was neasured by nolding a flat board haV| 20
0. 65t' hPeianQ%S%fmagf % Bypaﬂprwe%r osr?lﬁé’ltSFinEr‘E}ﬁoféPe rang of
trogen gas streamby using an injection nold
0. 43n§ehpn% ¥ S0 thenGPagbdr BT BSF@&%HBaO%‘%fﬁ%é:OOQ 68 as
Lt d. ﬁVMhICh is set to a cylinder tenperature of 260 C

for 3hg RVRol d tenmperature of 125 Cin accordance with

ASTM D1003.
IR is a diaphragm to cut unnecessary light.

pos

The parallel light is incident on the objective lens OBL, but a
configuration in wﬁich a collimation is not provided and a limited
divergent light is incident may be employed.

By using the.thermoplastic resin composition of the present
invention, a long period of use realized only by a conventional
methed can be realized, and it is obvious that a torque required

for an operation by the actuator or the like is significantly

decreased as compared to the glass lens.

‘[Examples]

[0122]

Hereinafter, the'present invention will be described further
with reference to the following examples, but the invention is not
limited to those examples. 1In Examples and Comparative Examples,
a measurement for each property and conditicn, and a measuring
method of physical property were carried out by following methods.

[0123] |

[Melt flow rate (MFR)]
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25 [0125] [Spectral light transmttance (T400) in
wavel ength of 400 nm A rectangul ar board having a

t hi ckness of 3 nmwas nol ded by an 67 injection

nol ding and the light transmttance at a wavel ength of
400 nm was neasured by using a spectrophotoneter for
light transmttance. [Appearance eval uation after

| aser radiation] 5 Wth theffse of a |aser having a

AP N AR 05 B A IRACAPTYT BRI 2 16 1,
in JUHSO LB R TR oo L0 e parallel o |

Sk BTV BIPRL BB, O ST oPL €3

B PO BchOLEA0ESE s RSN B e s

carried out at. 23C for 500 hours under a nornal )

der RGeSkt on The TELrarion. cihe. Appebiancess dvhEh the
circle having a dianeter of 3 nm was eval uated around

use tCH%rs To&rter M‘agh‘i‘fhleca} FRGLYERENTRBRE 2O AR Y DeEospoo £
hours for every 500 hours. [0126] Envi_ronnment test

quantk meee P PP PladRe iz Ehfeabet FRimdiegndthapoteard of
was perforned, the rectangular board was |eft over

19 ginderty hbet shprt afanm degredoetandra®d qfeloat’ VBIRuni Hiey
of 90% for 48 hours. The haze was neasured again, and

tempei@turRcpEmhichfihe shirett Wae Benebifackditd the needle by

before the test was considered as A haze. [Blue-violet

the |depsh pé| PabPt ity wagalegatined] a8y ng a test piece .

havi ng an optical surface of 45mT X 3mm
[0124]

[Glass transition temperature (Tqg)]
A sample was heated up to 250 °C in nitrogen and under the
temperature increasing rate of 10 °C/min, and then the sample was

cooled rapidly. Thereafter, the sample was measured at the

temperature increasing rate of 10 °C/min, with the use of DSC-20

manufactured by Seiko Denshi Kogyo K.K.
[Haze]

The haze was measured by molding a flat board having a

thickness of 3 mm by an injection molding under nitrogen gas

stream by using an injection molding machine (IS-50 manufactured

by Toshiba Machine Co., Ltd.) which is set to a cylinder
temperature Qf 260 °C and a mold temperature of 125 °C in
accordance with ASTM-D1003.

[0125]

[Spectral light transmittance (T400) in waveiength of 400 nm]

A rectangular board having a thickness of 3 mm was molded by an
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25 (thickness) which is injection nolded by the
injection nolding machine (I S50 manufactured by
Toshi ba Machine Co., Ltd.) which is set to the
cylinder tenperature of 260 C and the nold tenperature
68 of 125 C, the blue-violet laser |light of 40510 nm
and 200 mMNWcn2 was radiated to the center of the test
pi ece positioned in a consféant-tenperature bath of 60

1R PIBSA Rl P B e R e e g o of

400 ﬁﬁ;ﬁ%g Reddf-dd 131,88 hgN, a%‘;?eﬁ%‘ér%r O%SBeP%E‘[ oerdgrii%ﬂnQ

rradiati on, waverron al ues 0O

trangﬂygggn%grtion in the center of the test piece were
nmeasured and tenporal changes were eval uated. For the

BB LT TEASHISIRN o R T8l L g ot er (P!
ti | | y-pol ar.i zat i 10 I.ficati
R FeBa St 1 TR P B0y t1 RETHP e 0ol R TR
oo R St TR 3R B ol = boam shape
C nfirq;d; The rﬁsults were represen follomﬁng
¥ a g an

d b
was agansted Ry hGOdhARgECT nl #iks t\PaIaué’aEBEi‘?l T%@@hgﬁg’@l

rati o of RMS val ue was observed less than 0.01 A X

ellipRg WAITh 158 @haREPAGSBCHION Uy THHPE. atEs tipmm and’ longer

. measurenent becane_inpossible. V: VWite turbidity was
aXlSréa@iW@rd%%%%&@&?cal:sﬁﬁﬁﬁgiﬁﬁ¥(ﬁrrﬁQFéFtﬁgrﬁﬁﬁﬂ%ﬂ@lﬁééarly
found. 20 %g$27] [Ash attachnment test (ash test)%ﬁA

LAg a Ehiekmress off 4pnaptaHed bymthas

nol ded by injection nolding under nitrogen gas stream

injepyiomenekiicst won sabl dreg WhchHinredipEIGD Wi WRaedgrequt at .

by Toshi ba Machine Co., Ltd.)
23°C for 500 hours under a normal pressure. During the

irradiation, the_appearance in a circle having a diameter of 3 mm
was evaluated around the center of the irradiation portion until
2000 hours for every 500 hours.

{0126]

[Environment test (A Haze)]

After the haze measurement mentioned above waé pexrformed, the
rectangular boafd was left bver under the temperature of 80°C and
relative humidity'of 90%. for 48 hours. The haze was measured
again, and then increment after the test as compared to the haze
before the test was considered as A haze.
| {Blue~violet laser reliability evaluation]

By using a test piece having an optical surface of 45mmd X 3mm
{thickness) which is injection molded by the injection molding
machine (IS-50 manufactured by Toshiba Machine Co., Ltd.) which is

set to the cylinder temperature of 260 °C and the mold temperature
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25 which is set to the cylinder tenperature of 260 C

and the nold tenperature of 125 C and |l eft under the
condition of tenperature 23 C and 50 %H for 24 hours
or nore. After the spectral light 69 transmttance of
405nm of the test piece was neasured, the test piece
was strongly rubbed with a cotton cloth back and forth
for 20 times, and then was®8ui ckly noved position of

of %ﬂﬁn%@bgﬂgh e%mxﬁ_ ﬁgggft%ﬁﬁﬁ@éﬁh4W§§%ﬁrnﬁda$é"2q§ mi / cro®

ours a erat ure o e anount

vas sr&ted? 3 gfnse ?ﬂ%&ngﬁ BEant G e%%??ﬁ] RS et

condliipl  Far e ranes 46%T‘Q<ﬂlnf d %@&E %é?%%@welaser
dloc%Pnggﬁé38§3§ﬁ15@§ anaﬂu %‘gﬁug%é tyngeo[ Arc J:o Ltd }. Before

et hyl enet etracycl o 17, 10] - 3- dodecen,
the et oy f%é( 258 ﬁom g éPecéFJé’r‘?/%fl‘tl%e

si cal propertles are_shown in Table 1. [0129]
Wave[ffv BT YERCAVRITERSgR 1 B FHAECPOSHAPResR sEBE 16@71ter of

155 Exanple 1 Synthesis 36 147 137 Exanple 2
the §egthedpse Mpresgiepsuregyand| eerpqugln g8rageant e |§gHuated.

stabilizer
For the RMS value measurement, a laser interferometer (PTI 250RS

manufacture by ZYGO Corporation(linearly—polarization
specifications) was uséd. The irradiation-portion in the test
portion was observed by a stereomicroscope, and white turbidity
arid adhesion of foreign mattérs were confirmed. The results were
represented by following symbols.

'0: no change in RMS value

A: The change ratioc of RMS value was observed lessrthan 0.01 A

X: RMS value is changing 0.01 A or more. Or, the measurement
bécame impossible.

V: White turbidity was readily observed.

O: Adhesion of foreign matters was found.

{0127]

[Ash attachment test {ash test)]"

A test piece having a thickness of 45 mm® and 3 mm was molded
by injection mblding under nitrogen gas stream by the injection
molding machine (IS-50 manufacturéd by Toshiba Machine Co., Ltd.)

which is set to the cylinder temperature of 260 °C and the mold

temperature of 125 °C and left under the condition of temperature

23 °C and 50 %RH for 24 hours or more. After the spectral light
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As the hindered amne |ight stabilizer, follow ng

conpounds were used. [B-1]:

Bis(2,2',6,6"-tetranet hyl - 4-pi peri dyl )sebacate havi ng

a 20 nol ecul ar wei ght of 481, nmanufactured by

Chi ba- Gei gy Co., Ltd. trade nane TINUVIN 770. [B-2]:

Poly[6-(1,1, 3, 3 tetranethylbutyl)an1no 1,3,5-triazine

70 2,4-diyl][(2, 2,6, 6- tetr@%ethyl 4- pi peridyl) -
transm{??;nﬂ ad?%'@é'nﬁl”%ﬂ@ é G tg;ﬁterc@nﬁ'gg YhedsPiREr eyl tbst

aving a nol cctilar el Ght “of "2000°t 0 31 1do,

L S s R R e Boren for
20 té?%ﬁ;{%@é%§¥%¥%%%c§ﬁﬁék% %%ggﬁ)ﬂggl¥§8£SonF§%gfﬁﬁkb ashes
ot cigBgefie 'W@%ﬂ%‘ xS phem ] %%23%2%%?2?%%&% gf €0
oc, R ERS e e anAed a%gg%ygae D HERLTIGEEI L. wext,

the BReEREThok 1400 dAPPOR: DEAtRS ol Yertl Ha0 RAT LS ML the

bl ended materi al was pelletized e obt ned
ashegepER R b areope R ihatne it 3806 1B R Eance of 405
nltrogen the material was used as a raw mater] al %ﬁg
nm (ABke) afrore teRFE APebaER P HARIEE CRPEKIRS CHcU3a
H%the injection nolding under nitrogen gas stream
&Ihe physical property was evaluated. The results

are shown in Table 2. [0131] >1 >1 1J 4-) 4-J 4J 4]
{Polymer synthesis) .

A copolymer of-ethylenetetracyclo[4.4.0312,5.17,10]—3—d0decen
was obtained by copolymerizing with Ziegler catalyst. The

physical properties are shown in Table 1.

{0129]
[Table 1]
MFR TMA Tqg
g/10 min °C °C
Synthesis
Example 1 2 167 155
Synthesis _ ‘
147 137
Example 2 36
Synthesis '
4
Example 3 15 135 | 12

(Hindered amine light stabilizer)

As the hindered amine light stabilizer, following compounds
were used.

{B-1}1: Bis(2,2',6,6" ~tetramethyl—-4-piperidyl)sebacate having a
molecular Weight of 481, manufactured by Chika-Geigy Co., Ltd.,
trade name TINUVIN ?70.

[B-2]: Poly[6-(1,1,3,3-tetramethylbutyl)amino-1,3,5~triazine-
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U o>U>"~>>- >02z2s H4) 43 1J 43 AJ: 1J ,f,,
1l -H cri roU4-) ~j 43 ~5 NOOA) 4] ~, +a+ U+
41 ro b Ni rl rl rl -rl -ri uU U (D-A USA I~
U roU SlroU 0JJJIJIJ 4) 4-) JJ 47 ; o ~'

Jro ~
-"AU aCUlU U U aC UO1 UNUNUUUU ao0OoO0
rlrl Hrl r1 Hrl rI FC'OUUUNUUUUODPNNN
NNNNN LOto WGZ WWGIYWWW -HOmrl m >0

2, 40N (R 5] 6] 2153 e ThGP- MM EQ Iy M N E JJ O
imino]hexamethylene[ {2, 2, 6, 6-tetramethyl-4-piperidyl)imino] having
a molecular weight of 2000 to 3100, manufactured by Chiba-Geigy
Co., Ltd., trade name CHIMASSORBE 944.

[0130]

[Examples 1 and 2, and Comparativé Examples 1 to 6]

- To polymers in Synthetic Exampleé 1 to 3, Compound [B-1],

Compound [B-2], and a phenolic stabilizer of tetrakis{methylene3-

(3, 5-di-t-butyl-4-hydroxyphenyl)propionate)methane] as Compound

 [C] was added in a ratio represented in table 2, and melt blended

~using a single screw-extruder of 30 mm® under a nitrogen gas

stream to prevent oxidation of the polymers so that the melt
blended material was pelletized.

Next, the obtained pellet was dried for 16 hours at 120 °C

under nitrogen, the material was used as a raw material to mold a

rectangular board having a thickness of 3 mm by the injection

 molding under nitrogen gas stream, and the physical property was

evaluated. The results are shown in Table 2.

{013i}
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72 In the appearance eval uation by the | aser

radi ati on, no changes were féund before and after the

?Qo@kéﬁﬁqg%agggbéré@éfﬁéé&ﬁd'ﬁ%:%ﬁénPégér%:gﬁ%t§onPuﬁo changes

t he turbidity was s generate
werd FRALALEYE.E gyl Exapl g5 o} Ege%@@@' ﬁgugdge tf”ﬂ?kgcltﬂéi.eison e

sy o P LR 1SS, 101 SO e
in %ﬂﬂagﬁ%ﬁgepﬁga R Btk e ARG a1 rere sound so

ab izer re_adde tion
come R 8 R PRamTHE Thire! CoMBaFatier A EIGel: us ng a twin
: extruder of 44 mmP under nitrogen gas stream so
f@%fﬁ he nmelt blended material was pelletized. Then,

tr‘tﬁl i nj_ectign n@l di ng machi ne (1 S-50 _manufactured
eﬁo§h| Ba” VAR |(?F§“F@fatlvledE¥a%]r% % &%@&f to the

cyl i.nder

¥ the polymer obtained in Synthesis Example 2, Compound [B-1],
Compound [B—2], the following phosphorus stabilizer, and the

hydrophilic stabilizer were added in a ration represented in Table

.3, and melt blended using a twin screw-extruder of 44 mm® under

nitrogen gas stream so that the melt blended material was
pelletized.
Then, by the injection molding machine (IS-50 manufactured by

Toshiba Machine Co., Ltd.) which is set to the cylinder

temperature of 260 °C and the mold temperature of 125°C, the

rectangular board having a thickness of 3 mm was formed by the
injection molding under nitrogen gas stream, and A haze in the
environment test was measured.

In order to evaluate the blue-viclet laser reliability, a test

piece having an optical surface of 45 mm® X 3mm (thickness) was

formed and the blue-violet laser light of 405 % 10 nm and 200

nW/cm® was radiated for 1000 hours to the center of the test piece

- positioned in the constant-temperature bath of 60°C by using the

laser diode (TC4030S-F405ASU manufactured by Neo Arc Co., Ltd.).
Before the radiation and every 250 hours during the radiation,

wavefront RMS values of the 3mm square portion in the center of
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tenperature of 260 C and the nold tenperature of 125C
the rectangul ar board having a thickness of 3 mm was
formed by the injection nolding under nitrogen gas
stream and A haze in the environnent test was
measured. -20 I n order to evaluate the bl ue-violet

| aser reliability, a test giece havi ng an optica
surface of 45 nmm X 3nn1(thi5kness) was forned and

the %%%gﬁgygégiﬁgfg me@S8hehl GhE LA %ﬂaﬁggéaﬂ@EéKg%aluated.

was radi ated for 1000 urs tot center of
e Lesh R 668 SRS L4, 0 i.n-t he constant-tenperature
%athéBf 5%0 y %é?ﬂ%i& g%%%elgéer di ode
gJQQQBCS-F405ASU manuf actured by Neo Arc Co., Ltd.).
efore the radi ation and every 250 hours during the

i.ation vefront, RVS val ues of the 3nm square
{5ﬁﬁé§§9rﬁﬁ ?ﬁ%bﬁiﬁﬁﬁﬁj of 73 the test piece were

R s B e bhRed anra e Thrsd) (PRochRar is

1liz

oy rEBpat %) 41 03t otd adt S RN BaRZAr L) P Ethy L zpine.

e T L

4,8, 10-tetrakis-t-butyldi benzo

. Stabilizer) Hydrophilic stabilizer-1:
dioxgphosgghemi et ramet hyl -1, 2, 3- trihydroxyhexadecane.
drophilic stabilizer-2: -a mixture of
[Féméorbitannnnostearate 15 and

1, 4- sor bi t annonost ear at e.
(Hydrophilic Stabilizer)

Hydrophilic stabilizer-1: 3,7,11,15~tetramethyl-1,2,3-
trihydroxyhexadecane.

Hydrophilic stabilizer-2: a mixture of 1;5—sorbitanmonostearate
and 1,4-sorbitanmonostearate.

[0135]
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, and Conparative Exanples 7 and 9,

ALt tes

R g 4 gy O kT A e ey "the ash

are sno

[0136] For

t he ash

attagfﬂgﬁltetéstcof%g{ q:tels\{:(:f gggps&@%&%ﬁeda%%l %ezuf%sarg)rlee shown
I ght Large Large
in Table 4.
[0137]
[Table 4}
‘ Example 4 | Example 5 | Comparative | Comparative
: . { Example 7 Example 9
. Large " Large
Visual L None aii;ggzd amounts of | amounts of
1 observation attached attached
ashes
ashes ashes
AT 405 % 0 -0.2 -3.5 -8.2

From the above results, it is understood that the various
defects in the laser irradiance can be_improved by using the
thermoplastic resin composition of the present invention. It is
also clear that the white turbidity at the time of irradiation can
be reduced by the thermoplastic resin composition using the
phosphorous stabilizer which is exemplified as the preferred
embodiment. In addition, it is understood that the improvement on
an environmental reliability can be made without.causing any
defects at the time of laser irradiation by the thermoplastic
resin composition using the hydrophilic stabilizer which is
exemplified as the preferred embodiment. Further, thé amount of a
foreign substance deposited on a surface of the opticai element

can be reduced by using the thermoplastic resin composition of the

present invention, and thus the transmittance of rays cannot be

interrupted.
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Vi sual None attached anounts of anmounts of
observation ashes attached attached ashes ashes AT405
00-0.2-3.5-8.2 Fromthe above results, it is
understood that the various defects in the |aser
i rradi ance can be inproved by using the 10
t hernopl astic resin conposition of the present
invention. It is also clear®hat the white turbidity
time of irradiation can be reduced by the
thernopl astic resin conposition using the phosphorous
bil i [ [ e [ fd: s _th referred., .
T o R MR R P P B R ak o BB i spgvencion
[ n envi.ronnent reliability can be
has R bRt RS e Bt d S Ao UBF | aser
ir.radiation by the thernmoplasti resi.n_comnmposition,
det T TR Ry bl 31 OB PEer i H A oBRBHpYY F1ised
as the %refe%red enbodiqgnt. urther, th anoﬁnt o{ a
POSIEHE g SuBBt ANtk sPSitEd GBI fidt &gt Sgheemely small
optical, el nt 20 can ,be .reduced. by using.the, )
oxt e BIPAsENe PEst FikbripodPt FOREHS (He TogPgeentng a high ray
i nvention, and thys the transm ttance of rays_cannot
?YTH?-F‘# et iSpIcRSEFel r ekgpent -
conposition of the present invention _has excell ent

bt pridissr 8i é8rehah diuPfénsralasdinedeposits on a surface

deterigration when a |aser |ight of the regi on nearby

- of B¢ oBtdsad, o 5ots dded PEReL B PR kNP ibge FipEBOPLastic resin

changing in the extrenely small extent during the .
comppsd E19RJOFt the REgBIte 16Venbi dit ai Hichg ransnghstay of light is
transmttance and can be suitably used as an optica
not amgpERtPtedr ap@recarsingceuatablei gped Jfisst ancerhaeafl yickup
deposits on a surface

" device or the like.
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of the optical elenent obtained by nolding the

thernopl astic resin 10 conposition of the present

i nvention, the transm ssion of light is not

interrupted and can be suitably used for an optica

pi ckup device or the like. 77 CLAIMS 1. A

t hernopl astic resin conp03|t|on conpri sing Pol yrer

[A-1] represented by For nul'& (1), Conpound [B-1], and
cr.afegrpound [B-2], 5 wherein the total anount of

Compound [B-1] and Conpound [B-2] included is fromO0.3

to 5 parts by nmass relative to 100 parts by mass of

Pol ymer [A-1], and the nass ratio [B- 1]/[B 2] is from

1/%pthEQmﬁﬁﬂéétf%3r%@HBC%%% 5%%@103? on ra% ﬂggyﬁ% ﬁA 1]

y each represents a copolyneriza

rep R Rkan IO A S0 GO Sl o
e 96 PSLTAIR05E Boein 3 ecd ol T2

o R 0 S 5 SO PN e
masshgsf. ATRLS 5o Sheckesh T PERURO) Sy 1

ﬁy at | east one or nore kind(s) selected from

df ocar bon groups having 2 to 10 carbon aton(s); Qis

a divalent group of at |east one or nore kind(s)

sel ected fr n1struc ures 20 represented by COOR and R
a nonoval ent group of at | east

klnd(%% sel ect ed frFTBhydrocarbon gr oups

10 cdrbeér aton(s), _

where, x and ; each represents a copolymerization ratio and is
a real number satisfyiﬁg 0/100 £ y/x £ 95/5; n represents a number
of a substituent Q and is an integer satisfying 0 £ n £ 2; R! is a
2 f n valent group of at least one or more kind(s) selected from

hydrocarbon groups having 2 to 20 carbon atoms; R® is a hydrogen

atom or a monovalent group of at least one or more kind(s)

selected from hydrocarbon groups having 1 to 10 carbon atom(s); R®

is a divalent group of at least one or more kind(s) selected from

“hydrocarbon groups_having 2 to 10 carbon atom(s); Q is a divalent

- group of at least one or more kind(s) selected from structures

represented by COOR?; and R° is a hydrogen atom or a monovalent

group of at least one or more kind(s) selected from hydrocarbon

groups having 1 to 10 carbon atom(s),

wherein, Compound [B-1] is a hindered amine light stabilizer

having the molecular welght of 400 or more to less than 1,000, and




wherei n, Conmpound [B-1] is a hindered am ne |ight
stabilizer having the nol ecul ar wei ght of 400 or nore
to less than 1,000, and 78 Conpound [B-2] is a

hi ndered am ne light stabilizer having the nolecular
wei ght of 1,000 or nore to 5,000 or less. 2. A

t her rmpl astl C resin conposi igon conpri sing Pol yrer
LA' LJ oY i :

C g%iﬁq ipeby of arneneated stridet WEght Ui 415,116 aHRdng th
Om[ C?q ang Con%ound [ B-2], : vvhergl n the tolt al arrourr?l(i3 N

mo1&hy GeTRRYRd: [ 1, @nfl Sompaundo[ B: 230 dnoldided is from

to 5 parts by mass relative to 100 parts by mass
of Polymar [A-2], and the mass ratio [B-1]/[B-2] is
from1/10 10 to 10/1, wherein, Conmpound [B-1] is a

2 .hi .rixd ﬁ:{h%‘ip%%%@ti& g 551 %%Fnéoé?%h%ﬁ aé_{&%%foitél%ﬁ”%?%é?r (A-2]

nore to SSs t

5 s L5i201 & b pieed e Lt o
The .t h I t

repdfea St rtPuta) I8 SECIRRL AL Ep B SO RAR AT %

e B PR e@&?e@%ﬁedﬁf LogBRPtR oUi hicsin &ngéﬁe%*h@ﬂ
1“‘3]%6P8§|155%r8?‘0 sent t%d%ocar bon gr qup h%w 9804135&8 by
e R e e R0 8 AT 0 8L B 1750

2 ghosphorous 79 stabilizer, relative to 100 parts by

10 of Polynmer [A-1] or

wherein, Cbmpound [B~1] is a hindered amine‘light stabilizer
having the molecular weight.of 400 or more to less than 1,000, and
Compound [B-2] is a hindered amine light stabiliier having the
-molecular weight of 1,000 or more to 5,000 or less.
15 |
3. The thermoplastic‘resin composition as claimed in claim 1 or
2, wherein Compound [B-1] has a structure represented by Formula
{2):
0
WN 0-Clre (2)
z
20 wherein, W represents a hydrogen atom or a methyl group; R4
represents a hydrocarbon group having 4 te 16 carbon atoms; and =z

is 1 or 2.

4. The thermoplastic resin composition as claimed in claims 1

25 to 3, further comprising 0.01 to 1 parts by mass of a phosphorous
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Pol ymer [A-2]. 5. The thernoplastic resin conposition
as clained in clains. 1 5 to 4, further conprising
0.05 to 5 parts by mass of a hydrophilic stabilizer,
relative to 100 parts by mass of Polynmer [A-1] or
Pol ymer [A-2]. 6. A nol ded product which is obtained
by nolding the 10 thernoplastic resin conposition of
claims 1 to 5. 7. An opticaﬂgelengnt whi ch is obtained
rapd) 1 9BLdi AG 4ihee tREhBRPLASIL G G3isR 68MPOSitd 0N a0h
Sacﬂé%&:ltoS.%ﬁ 8. Néom%cl a%mem chhrg Ior
ai-peg, by nolding the thernoplastic resin
POly@%%p gi?*bn of clains 1 to 5, wherein the optica
el enent is used as an optical conponent useful for a
| aser optical system having the wavel ength of 350 to
450. n 20 9.. The optical elenent. as_clained in_clair
5. OP R I Lo R P LI FOMaN QpCToar Bt R fFeranees L
1 optical el enent . as

i di } Th o
o ] HRENEP Siadhg po0% e BB bronglT | de i Bvirerpilic

I,s,used far an opti i ckup device. .2 1. T
stabgliPEn] WEHATE B0 GPHi RECET YT 26, Pordie darfd or

optical _element is used for an optical pickup device
Polviifrchefbi oys sO a plurality of |ight sources of

di fferent wavelength and is capable of recording or

pl ayi ng back information on an optical information

recordi ng nmedi um of various kinds having_ a, different

6.suBshehied tradaresyhigh 155 of@igsd Y| melethhtthss

clained in claim10 or 11, wherein the optica

thergpphapti srafdad crEPogat Hpt ialclgitRup BevPce having

7. An optical element which is obtained by molding the

thermoplastic resin composition of claims 1 to 5.

8. An optical element which is obtained by molding the

thermoplastic resin composition of claims 1 to 5, wherein the

optical element is used as an optical component useful for a laser

-optical system having the wavelength of 350 to 450 nm.

'9. The optical element as claimed in claim 7 or 8, further

comprising an optical path difference providing structure.

10. The optical element as claimed in claims 7 to 9, wherein

the optical element is used for an optical pickup device.

11. The optical element as claimed in claim 10, wherein the

optical element is used for an optical pickup device which employs
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the light sources which at | east one of the wavel ength
is from390 nmto 420 nm 10 13. The optical el enent
as claimed in clains 7 to 12, wherein at |east one
part of the optical elenent is held by an actuator to
be novable. 15 14. An optical pickup device enpl oying
the optical elenent of claggs 10 to 13.

a plurality of light sources of different wavelength and is
capable of recording or playing back information on an optical
information recording medium of various kinds having a different

substrate thickness.

12. The optical element as claimed in claim 10 or 11, wherein
the optical element is used for an optical pickup device having
the light sources which at least one of the wavelength is from 390

mm to 420 nm.

13. The optical element as claimed in claims 7 to 12, wherein

at least one part of the optical element is held by an actuator to

be movable.

14. 2An optical pickup device employing the optical element of

claims 10 to 13.




