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1 SPECIFICATION RESIN COMPOSITION AND USE THEREOF 5
TECHNICAL'FIELD [0001] The present invention relates to a cyclic
olefin-based resin composition, an optical element useful for an optical
pickup device, and to an optical pickup device, and particularly relates 10
to a most appropriate resin composition used for an optical element which
is 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; gevice: 4 BACKGROUND ART
[0002] From the past to the present, an optical pickup device (also known
as an optical head, optical head device) for playing 20 back/recording
information on an optical information recording medium (also called as an
optical disc, or media) suckBssCDI(compactdisc)y B gdigital video
disc, or digital versatile disc) or the like, is developed and manufactured,
and is widely popularized. 25 [0003] Recently, research and development
on the standard of an optical information recording medium which is
TECHRHpabld dFétording 2 higher density of information is carried out.

(0001}

The present inventilon relates to a cyclic olefin-based resin
composition, aﬁ optical element useful for an optical pickup
device, and to an optical pickup device, and particularly relates
to a most appropriate resin compositicn used for an optical
elenent which is 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

[0602]

From the past to the present, an optical pickup device (also
knowrt 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 medial sﬁch as CD
(compact disc), DVD (digital video disc, or digital versatile
discy or the like, is developed and manufactured, and is widely
popularized.

[GOO03]

Recently, research and development on The standard of an

optical information recording medium which is capable of recording
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Such optical pickup device forms a spot by collecting beam of light
emitted from mainly a laser diode as a light source through an optical
system including an optical element such as a beam 5 shaping prism, a
collimator, a beam splitter, an objective optical element, or the like, onto
the information recording face of an optical disc, next collects reflection
from an information recording hole (also called as a pit) on the recording
face through a same optical system ohto a sensor at this time, and then

hightQ copverts.into:an glectrical- signal; to.playhack the information. During

this time, "0"and "1' information are discriminated based on the
fhenamenen thatithe lightibeam:ofreflastancevaries, aceqrding 1o.th&cam of
shape of the information recording hole. On the information recording

1 ighfacenaftaredpticakdise ian protectivestayet 15dnade of plastic: whicthris=alsbrough
called as a cover glass, is provided as a protective substrate. [0004]

an oWheriectirdingrinformativhnen recordintcypemediasuchias:CB-Ry beam
CD-RW, and the like, a spot resulted from the laser beam is formed 20 on

shapaReceithig sufface aht e tHermotheRfitaPéHagesis geteratetpint ave optical
recording material on the recording face. Accordingly, for example in the

elemghle of EO- thé firernal difiiVity Bigrditis rreVersiby dangedand 27

. a shape same to the information.recording hole is formed. In the case of
opt i el T R 2%

recofiARGe netlween acrysialling state .and;non-crystalling state ay,thee ;...

thermochemical change is generated, and thus the rewriting of the
throltd@rnationis pessible: 3sket the eptical pickup-deviee fenplaying:backng then

the information
converts into an electrical signal, to playback the information.
During this time, ‘0’ and ‘1’ information are discriminated based
on the phenomenon that the light bheam of reflectance varies
according to the shape of the information.recording hole. On the
information recording face of an optical disc, a protective laver
made of plastic, which is also calied 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 thermcchemical change is generated in
a recording material on the recording face. Accordingly, for
example in the case of CD-R, tﬁe thermal diffusivity pigment is
irreversibly changed and a shape same to.the information recording
hole is formed. 1In the case of CD-RW, since a phase change-type
material is used, a reversible change between a crystalline state
and non-crystalliine state by the thermochemical change is

generated, and thus the rewriting cf the informaticn is possible.
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from an optical disc of a CD standard, the numerical aperture (NA) of an
objective lens is around 0.45, and the wavelength 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 lot used. Herein, the thickness of a protective substrate
for an optical disc of the CD standard is 1.2 mm. [0005] A CD has been
widely popularized as an optical information 10 recording medium, and for
the last few years, a DVD is popularized. The DVD is increased in its

information recording, capa '%Qxir@@k'%@rthﬁ_ﬂgmssgﬁ&h%krpéotfﬁ%%mtm

substrate thinner than the CD and also by miniaturizing the information
cronfeEQrdipg:hole. While arecording-capacity of a&D isiahout 800 19200 MB.  (na)
(Mega 15 Bite), a DVD has a large recording capacity of about 4.7 GB
of afGigs iByte)ythusdieing usedqautot as a distriputiommedivmiterwhichar 2 light
moving image such as a movie picture is recorded. [0006] In addition, the
sourgptidab pickup deviee forplaying beck the: 28dnformationsfsorfican bptical
disc of a DVD standard is principally the same as that of the CD.
recoqgivader Sifice e informatich rBcarimg holkeisemiraturizetl aged. Herein,
described above, the optical pickup device employs an objective lens

the RRViRERRE NA bf Ardlid T80 "and ATight 8bfirde hadifg the Wavelength ©F the

%f argung 655 am, 25 Further, as for the recording, ones having 0.65 in
CD standar ﬁs' . J T . . .
approximate’is more often used. Herein, the thickness of the protective

%l@@gr?te for an optical disc of the DVD standard is 0.6 mm. 4 [0007]

A CD has been widely popularized as an optical information
recording medium, and for the last few years, a DVD 1is popularized.
The DVD is increased in its information reccrding capacity by
making the thickness of the protective substrate thinner than the
CDh and also by miniaturizing the information recording hole.
While a recording capacity of a CD is about 600 to 700 MB (Mega
Bite), a DVD has a large recording capacity of about 4.7 GB {(Giga
Byte), thus being used a iot as a distribution.medium to which a
moving image such as a movie picture is recorded.

[00Ge]

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 objective lens having the NA of arcund
0.60, and a light Sourée having the wavelength of around 655 nm.
Further, as 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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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-RW/R, DVD+RWI/R, and the like. The technical 5 principal of these
optical disc is also same as that of the CD standard. As described above,
there has been proposed an optical disc of high density/high capacity.
This optical disc is to use the light source for providing the 10 light having
a wavelength of around 405 nm, whichiis the light source for providing
so-called a blue-violet laser. For such “optical disc of high density’, even if
fk%]\gﬁ/%ﬂ/elength to be used is determined, the thickness of the protective

R B0 L oRBR b P AT A oo IS, DeloIeTunes s

a sing m a way prove the recording density

al re%{%?t uﬂ@l lty _d.s p%%lggg%ja ih%:rs@.?k%gﬁ efibeprotectiyg substrate of alrds such

optical disc is reduced, and accordingly the NA is increased.

as terpativelythesthicknesgrofithe protgetive isubstrate, andiNA 20.¢an be 1
in the same standard as the conventional optical disc standard. In

prirspasific, dierersproppsed aiproiectivessubkstrate ssuchsas furtheraeducedcd
ones having the thickness of 0.1 mm, or ones same with DVD of 0.6 mm.
star[06087 25 The optical element to be used in the above-described optical
pickup device is mostly formed by an injection molding with a plastic resin
BF prissstiré PREIIATPWth d-GRIES. BT these, therglagsdnade optical ! d1sc of

~ elementis 9enera|ly small in
nigh density

high Capacity.

This optical disc is to use the light source for providing the
light having a wavelength of arcund 405 nm, which is the light
source for providing so-called a blue-violet laser.

For such ‘eoptical disc of high density’, even if the wavelength
fo 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, thefe 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 mum.

[0008]

The optical element to be used in the above-described optical
pickup device is mostly formed by an injection moiding with a

plastic resin or pressure molding with a glass.
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the refractive-index variance to a temperature change. Therefore, this
element can be used in a beam shaping prism disposed nearby a light
source which is the heat source. However there is a problem 5 that the
manufacturing cost is high. Therefore, it is less employed in each of
optical elements of collimator, coupling lens, objective optical element,
and the like. On the other hand, the plastic resin-made optical element
has a merit that the manufacturing cost is low as it is molded by injection,
and thus 10 is used a lot to a large extent. However, since the plastic

Yhatdtial has'dre aBéritiohan theavelenGthearea to Varfiy: tehldesBr L 10
anagther, there js g problem that the optical properties for a use are
the. Hetehibr St (0008 18 A0S I ST o DEHOr L SagiRy Bick of "X LOze:
this MiQURAloN (reaqing), ot recording of infarmation at Digh, sheed, iisy nearby a
necessary to improve the light amount to surely form a spot of “collected

11 ghlight, oL this,a mostsimple masthod ds {o.increase the ight,20 emitting probiem
amount of the diode by raising the power of a laser diode, but due to this

that iftopticakproperties- inwplvedin the usejare inereasingly deteriaratad,a;
problem arises in that the optical properties as designed cannot be ‘
emplattatheth I additiof, indgréaseé inlamatmesphericicmpertature doetd thg lens,
raise of the laser power 25 becomes a factor that promotes a deterioration
objeef theerewin. 1 {0010} Farehir, ifahe! opleratiortis-carfiedtdist atitigh speed; the
the 6 actuator also operates at high speed, and thus generated heat also.
plastic resin-made optical element has a merit that the
manufacturing cost is low as it is molded by injection, and thus
is used a lot to a large extent. However, since the plastic
material has an abscrption in tfhe wavelength area fo various
degrees or another, there is a problem that the optical properties
for a use are deteriorated.

[0009]

Hences, in order to perform a playing back of information
(reading) or recording of information at high speed, it is
necessary to improve the lLight amount to surely form a spot of
collected light.

For this, a most simple method is to increase the light
emitting amount of the diocde by raising the power of a laser diode,
but due to this if optical properties involved in the use are
increasingly deteriorated, a problem arises in that the optical
properties as designed cannot be attained. 1In addition, increase
in an atmospheric temperature due to the raise of the laser power
becomes a factor that promotes a deterioration c¢f the resin.

[0G10]

Further, if the operation is carried out at high speed, the
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becomes a factor that promotes a deterioration of the resin. Accordingly,
there is proposed various efforts to control the change of the optical
properties at the time of use. 5 [0011] For example, in Patent Document 1,
there is disclosed a technique of blending (b) 0.03 to 1 parts by mass of a
hindered amine light-resistant stabilizer, (c) 0.002 to 2 parts by mass of
phenol antioxidant, and (d) 0.002 to 1 parts by mass of 10 phosphorous
antioxidant, relative to 100 parts by mass of a thermoplastic norbornene
resin (for example, a hydroxide additive of ring-opening polymer of
actubanethatio-r4 Zaga- tetrdhydrofisrede) slowebes thestabiligfoheat also
light of a resin composition attained according to the method is not
becagifficidnt A5-and #hiad ILREFapFdpliate te e Usttifrarrbpfied diskip: -
device having the blue-violet laser light source. In addition, there is a flaw

W anShiftace tHEEis IGWRFEE dtieto 2 EofdiRg s Shitis fomied byt te
the %r}éerkq% an(t)ig%idani and the @nderegca%%e 1tli hé—r%%istant stabilizer.

Chan’?‘]ﬁere aré also prégfaémg fhat the ]Z%Sfoamlng at the time o?%edlding is easy
L%@ggt]lr, and since the birefringence is poor, an optical component of
igh density cannot be obtained. [0012] Also, for example in Patent

Racument2.dhergissdiseloseda ARtachniquesto-abtain @iresinsed a

composition excellent in a processing stability, light-resistant stability,
tecHhegnal reSistanae,iand (transparency, by sentaining awiy| alicyclici ndered

hydrocarbon polymer 7 and a hindered amine light-resistant stabilizer
amirkavinglttie ngmberant stabilizer, (c) 0.002 to Z parts by mass of
phencl antioxidant, and (d} 0.002 to 1 parts by mass of
phosphorous antioxidant, relative to 100 parts by mass of a
thermoplastic norbornene resin (for example, a hydroxide additive
of ring-opening polymer of 1,4-methano-i,4,4a,%a-
tetrahydrofluorene). However, the stability for light of é 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-viclet 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 alsce problems that the

“foaming at the time of wolding 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
technigue to obtain a resin composition excellent in a procéssing
stability, light-resistant stability, thermal resistance, and

fransparency, by containing a vinyl alicyclic hydrocarbon polymer
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average molecular weight (Mn) of 1,000 to 10,000. According to the
method, the foaming at the time of molding and the birefringence are
improved as compared to the above-described 5 technique, but still the
stability for light is insufficient, and thus is not appropriate to be used in
an optical pickup device having the blue-violet laser light source. In
addition, this method has a flaw in that white turbidity occurs due to the
blue- violet laser light irradiation. 10 [0013] Further, in Patent Document 3,
as the resin composition having excellent weather resistance, light

and redidtifies Strarsparenty I iemial rebistance; ata fow dlisting™ ©" nunber
avergé%gggég&%gh%ﬁwéﬁwgﬁ g;%?%pio%eos BRI SXCRIM i ng o

anl optical component, theré is

the 9«!%%&9589 %ﬁévsa&egm{%gsg%@tgs int%%ag%riﬁsﬁgyn%%@ﬂ@i%gA) a

cyclic polyolefin-based resin, benzotriazole-based UV absorbent

b:;re@\ﬂﬁgéﬁ%@%@@ul@ﬁ&%g@eog%og%&%dt%vw Ressureat 20iGed
temperature of 1 x 10-8 Pa or less, and the 5% weight 20 reducing

techiepeyatuerwith aiheatless measurement of 2091¢ of sabove; and((Ha, and
hindered amine light stabilizer having the molecular weight of 500 or

thusmbse rthe vaperqressure at2®€ tempeiaturen obbxiterb Pa oklgssiantce
the 5% weight reducing temperature with a heat loss measurement of

havi2B0 Cher aboge 25 Aetording ¥o Hehethod rpe thefmakrkistafge ighis
improved and the foaming at the time of molding is controlled as in the

methapoveideschibed teEhmicnk, Blt fiferE s abSoiplion it the'g® to the blue-

benzotriazole-based i [
viclet laser ?ig%t ig}:/a?itg,saqtrj?ce)rqt.’ and thus is not appropriate to

{G013]

Further, in Patent Document 3, as the resin composition having
excellent weather resistance, light resistance, transparency,
thermal resistance, and a low dusting characteristic at the time
of molding process, and exhibiting excelleént optical properties
when molded toe 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 meore, the vapor pressure at
20 °C temperature of 1 x 107 Pa or less, and the 5% welght
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 107® 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 controlled as in the above-

described technigue, but there is absorption with the
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be used in an optical pickup device having the blue-violet laser light
source. In addition, there is a flaw that the water absorption is high. 5
[0014] In Patent Document 4, in order to obtain a molded product with no
coloration and no color change although irradiated with UV ray for a long
period, there is disclosed a technique of mixing pellet A formed from a
resin composition containing 100 parts by mass of 10 a vinyl alicyclic
hydrocarbon polymer and 0.001 to 2.® parts by mass of an antioxidant

with pellit B.formed (ff&m a resgne cipmposc'!ti%rglgontaining 100 %arts b

benzqqdewp LA HTidydic Hydrécatbon polymer and 2 t6 20 pars by Fn};a'ls%e &0

be udf 'Jlggtéfesist%mcs&azpigf&wg ajrafio.of 5 - A/B S R0 %@@%ﬂg@@&h%ser

melt m%loﬁﬁg the resultant. However, the stability at the time o

1ightMalding.is deterjoratgd-and the transparencyraftheyesin and the stability
for the light are both insufficient, thus is not appropriate to be practically

absoMSELUA ansoptieal pickup device using the blue-violet laser light source. In
addition, the method 20 is inappropriate for a large-scale production as
[t mianufacturing and molding processes are complicated. [0015] In
Patent Document 5, for the first time, there is disclosed a resin
Toolpositionvevingan dxcelflent rvschalricalstrehgtis afid PEwhickrdges with
not develop color although irradiated with a ray of light of short

no. ColaVEIERGHh antinith imteisity Stickias a'BilieNlet 1486 Thetedith UV ray
For R S di e eed & T P RA g petler
A formed from a resin composition containing 100 parts by mass of
a vinyl alicyclic hydrocarbon polymer an@ 0.001 to 2.0 parts by
mass of an antioxidant with pellet B formed from a resin
composition containing 100 parts by mass of a vinyl alicyciic
hydrocarbon polymer and 2 to 20 parts by mass of a light-resistant
stabilizer -at a ratic 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-viclet 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 dces not develop color although irradiated with a ray of
light of short wavelength and high intensity such as a blge—violet

laser. The resin composition contains (A} polymer having a



unsaturated monomeric unit which is obtained by reacting an aromatic
vinyl monomer under an addition polymerization reaction and then
hydrogenating the aromatic ring, and (B) antioxidant 5 having a phosphate
ester structure and a phenol structure in a molecule such as
6-[3-(3-t-butyl-4-hydroxy-5- methylphenyl)propoxy]-2,4,8,10-tetrakis-t-
butylbenzo[d, f][1.3.2]dioxaphosphepin. However, the optical properties
are still not sufficiently stable due to a®10 deterioration of the resin during
. the use, and since the_deterigration specifically occurs nearby the . . .

SeruglHEaL 6 Gasy 16 dapost & 16reibn SUBSIAn® by the eterioration a1

unsafe-ighty transaittance jf.a praglical use cannot be maintained, Therefpre,
it is in fact difficult to use this resin composition in the 15 optical pickup

aromdevieeiazing the bluerviglptdaserlighispures, [Ratentboeument llcaction
Japanese Unexamined Patent Publication No. H09-268250 [Patent

and Desumsnt:2]dA:01/92442 [RatentDecument Shdaparmsesdoexamined
Patent Publication No. 20 2001-72839 [Patent Document 4] Japanese

havitpexaptined!RdtentPoblicationNou 2003276041 fPatbns Document 5)n a
Japanese Unexamined Patent Publication No. 2004-83813 25

molepde HSYREOE THE INVERTION - fod6]1@¢ Disclosed herein is a

resin composition suitable for an ]
methylphenyl)propoxy] -2, 4,8, 10-tetrakis-t-

butylbenzo(d, fi[l.3.2]dioxaphosphepin. However, the optical
properties are still not sufficiently stable due to a
deterioration of the resin during the use, and since the
deterioration specifically occurs nearby the surface, it is easy
to deposit a foreign substance by the deterioration, and the light
transmittance in a practical use cannot be maintained. Therefore,
it is in fact difficult to use this resin composition in the
optical pickup device hazing the blue-violet laser light source.

[Patent Document 1} Japanese Unexamined Patent Publication No.
HO9-268250

[Patent Document 21 WO 01/092412

{Patent Document 3! Japanese Unexamined Patenﬁ 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]



optical element in which the moldability, thermal resistance, mechanical
strength, and low birefringence are not impaired, the deterioration is
hardly generated although the laser light nearby the UV is used, change
in the optical properties during the use is extremely small, particularly the
light transmittance is maintained high, and a foreign substance is hardly
deposited on a surface of the molded product such as an optical element,
also to provide an optical element which can be obtained by molding the
Dol esRPoBRIBA AndarfoptedTpickuprasvité clising thelopticabaleatent.
opt1d8012h dheinventors hayecondycted.extensive stydigs o salya the, ..

above problems, and as a result, they have found that a thermoplastic
mechapdiptdorfip6&tighlbontafingPhedpaiid pesnna ang thetkinawatred, the
det e SDSEHiciepficad stabilinersda assnedific massoratio aneng hindered gmine

light stabilizer having the molecular weight of 400 to 5,000, can solve the

nearhyp VS dBIehis \Sifthud  ebapIdRdithe dislibsare. BOOPSE Wi-86nfiring

the aspect beteispoyidedi[1] Aghermepastc yesinLompesition euding. nee
P,%Ll%mer A- g{%resented b%éjFormula (1), Compound [B-1],and
[B=2],

is maddmpotnd WRERIA tHe TSt PEmOURE bR ESpsuritp Bty aRgposited

on a GompeusddB- 2hinchidertis iremdhddodmparts bysnass relative 40 100n+

ts b f Pol [A-1], and th ss ratio [B-1]/[B-2] is from
2150 1078 J6151 £ 100t ches kAT cARh BpFESErkE & CopuhReriZation

moldimgiothe resin composition, and an optical pickup device

using the optical element.
[0017]

The 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 disclosure,
[0018]
In some aspect, there is provided:

[1] A thermoplastic resin composition including Polymer [A-
1] represented by Formula (1), Compound [B-1], and Ccmpound [B=-
2], wherein the total amount of Compound [B-1] and Compound [B-
2] included is from 0.3 to 5 parts by mass relative to 100
parts by mass of Polymer [A-1l], and the mass ratio [B-1]1/[B-2] is
from 1/10 to 10/1:



R3~ CH2-CH T'Rlta RZY (1 )n x and is a real number satisfying 0/100 y/x
:5 95/5; n represents a number of a substituent Q and is an integer
satisfying 0 <-n <_2; R1lis a2 + n valent group of at least one or more
kind(s) selected from hydrocarbon groups having 2 to 20 carbon atoms;
R2 is a hydrogen atom or a monovalent group of at least one or more
kind(s) selected from hydrocarbon grédips having 1 to 10 carbon atom(s);
R3 is a divalent group of at least one or more kind(s) selected from
[ythpeadher) groupsihavingehto-18 saren atom(S)pQ isa-divalentdrau ; o
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 mor kingl(s) elected from hyqrocarbon groups having,1 to 10 carbon
o]} &ﬁ“’m‘d B-t1is a hindered amine light stabilizer
having t r% lecular yeight o 40 Qr more to Iesglﬁhzn 1,000, and
EB- ] i$ a hindered amine light stabilizer having the molecular
weight of 1, Bf gnore to 5,000 or less; [0020] [2] A thermoplastic resin
+ composition comprising Polymer [A- 2] which has an alicyclic structure on
.at least one moiety of repeated structural units, Compaound [B-1], and
219 18 51 S [0 TS hE 1B U DR otATB- 1] aFresents
a numSompound [B-2hd2cinchdad is from 0.3 t9.5 parts by.mass relative 10 400
parts by mass of Polymer [A-2], and the mass ratio [B-)/[B-2] is froni 1/10
< 2; B 10#1awRerein, ColmoungBat] isfa hindered antine |ight stabiliZzeind (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 cone 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 RY 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 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 5,000 or less;
[0020]

[2] A thermoplastic resin composition comprising Polymer [A-
2] which has an alicyclic structure on at least one moiety of
repeated structural units, Compound [B-1], and Compound [B-2],

wherein the total amount of Compound [B-1] and Compound [B-2]



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 5,000 or less; [0021] In some embodiments,
there are provided: [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] (2) (WO4R4 Y -D Z where, W represents a hydrogen

: atom or a methyl group; R4 represents a hydrocarbon group having 4 to
oL G e Sl whc P 1€ F6S oAl fHEARErTGpAStE Todin colRpUsfion ov

mass asfdesdribed-in{[d}2to,[3kaboveefusthes including @ 011te epantsby mass 1/10
o 1 Oofla phosphorous stabilizer, relative to 100 parts by mass of Polymer
“[A-1] or Polymer [A-2]; [5] The thermoplastic resin composition as _
described in [1] to [4] above, further including 0.05 to 5 parts by mass of a
whgitephilicsuabifzed rdlativé 16 109 pensiby atassiehPolygrt [Addmilizer
; I r ; r sythere ar vided her, aspects,
e Drouid s Mol procek Aich I Btained by malig oy a7
Compound [B-2] is a hindered amine light stabilizer having the

molecular weight of 1,000 or more to 5,000 or less;

[0021]

In some embodiments, there are provided:

[3] the thermoplastic resin composition as described in [1]
or [2] above, in which Compcund [B-1] has a structure represented

by Formula (2):

[0022]

Q
W-N 0-&ir
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;

[4] The thermoplastic resin composition as described in [1]
to [3] above, further including 0.0l to 1 parts by mass of a
phosphorous stabilizer, relative to 100 parts by mass of Polymer

[A-1} or Polymer [A~2]:

{5] 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] In other aspects, there are provided In other aspects,
there are provided: a molded product which is cbtained by molding

the



thermoplastic resin composition of as defined above; [7] An optical
element which is obtained by molding the thermoplastic resin composition
of as defined above; [8] An optical element which is obtained by molding
the thermoplastic resin composition of as defined above, and the optical
element is used as an optical component useful for a laser optical system
having the wavelength of 350 to 450 nm; [0023] In other embodiments,
there are provided: [9] the optical element as described in [7] or [8] above,
TURFEPHAGHRG &iFdblicarpabrdifbeen e ppsvidmiStRFteRS VELO] The
optical element as described in [7] to [9] above, in which the optical
Element isuseddar anapiical pickep devies:: Kilthe gpticalalsmentas

dESfc_I;llg Qén][}a(g].above iIn which the_optical element is used for an optical

1l"h@mﬁﬁ)gkup evice Wﬁ"i%hcg‘rr{rippﬁjgflg APturdity 8t igHTSEitc8S 3 Bitferent

wavelength and is capable of recording or playing back information on an
Bpticakrinfarmiatioh leonding meditm iof veriousriénds havinga diffetent
thermbibsate thickness; [12] The optigal.element as,deseried in [10] or {111,
_in_which the optical element is used for an optical pickup device having
optighé IRhesslfcesswhitdfabiRadt opiofdhe wamslengttisufrefi390mmaolaser

opt 1420 8% {13 The ppycalelementas descrihedsiny[7] 1o [X2], i, which at

least one part of the optical element is held by an actuator to be movable;
and4{14] An optical pickup device having the optical element of [10] to [13]
above.

In other embodiments, there are provided:

[9] the optical element as described in [7] or [8] above,

further including an optical path difference providing structure;

[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 scurces 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 described in [10] or [11], in
which the optical element is used for an optical pickup device
having the light sources which at least ocne 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
(101 to [13] above.



14 [0024] The thermoplastic resin composition disclosed herein has

excellent optical properties, hardly generates the deterioration when a

laser 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 transmittance and can be suitably used

as an optical element. Further, since a Igreign substance hardly deposits

on a surface of the optical element obtained by molding the thermoplastic

resi ycomposition disclosed herein, the transmission of light is not

interrupted and can be suitably used for an optical pickup device or the

iﬁse, dits iﬁr{?éstrial value is extremel¥ high. BRIEF DESCRIPTION OF

£ DR ARITIRIGE 00257 T, TBRE T 50 SEH BRI Srowings

exce Heexemplary aopticat pioktipedevieea relalediinthe-presenhiventieri oration
when [00%6a]slérD {ir%ttligg%sg rce LD 2 second light source, third light source

$i Sensor S2sensor SL 1 sérsor 18nd SiE D %sentor Rend b ditffdghGies the
- optiqdtertSBSUibeamisplittenBS 2 bgeen splitteimely small extent during

the use, and it is capable of maintaining a high ray transmittance

and can be sultably 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 disclosed herein, 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

10025]

[Fig. 17 Fig. 1 is a view schematically showing an exemplary

optical pickup device related to the present invention.

[C026]

1D 1 first light source

D 2 second light socurce, third light source
51 S@nsor

52 Senscr

SL 1 sensor lens

5L 2 sensor lens

DP diffraction plate



BS 3 beam splitter CL collimator 5 IR iris OBL objective optical element
DI optical disc {"high density optical disc’} D2 optical disc (DVD) D3
optical disc (CD) 10 BE beam expander BSL beam shaper BEST MODE
FOR CARRYING OUT THE INVENTION [0027] 15 [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 moigty of repeated structural units, and
particularly as Polymer [A-1], a polymer having the 20 structure
Feprésented BiEeHe fOWING Eormula (1), that is Polymer [A-2] is

referable. [0028% tR3.CHz-CH ~Ry~IRZ Y (1) 1Q/n ~ Where, in
Eérr‘%ula (1), X&AG y°BAdH Féfresents a 16 copolymerization ratio and is a
E(%alyumber %at%yiggﬂjﬁ(%%r« y/x << 95/5, and n represents a number

a'substituent O and is an integer satisfying0<-n<-2.R'isa2+n

valent group pf at .lgast one or more kind(s) selected from hydrocarbon
groups having

IR iris

OBL obéective optical element

D1 optical disc {‘high density optical disc’}
DZ optical disc {(DVD)

D3 optical disc (CIY)

BE beam expander

BSL beam shaper

BEST MODE FOR CARRYING CGUT 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 molety of repeated structural
units, and particularly as Polymer [A-1], & polymer having the
structure represented by the following Formula (1), that is
Polymer [A-Z] is preferable.

[0028]

R CH;{—CHA}v |
() ke )y (1)
' (\Q)n .

Where, in Formula {1}, % and v each represents a
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5 2 to 20 carbon atoms; R2 is a hydrogen atom or a monovalent group of

at least one or more kind(s) selected from hydrocarbons having 1 to 10

carbon atom(s); R3 is a divalent group of at least one or more kind(s)

selected from hydrocarbons 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 gteup having 1 to 10 carbon atom(s).

[0029] In the above Formula (1), Rl is preferably a d|valent roup of 15 at
COPALARE 5 Br Hibrer Sd1Etet forh thd ot COHEIERG BT hyareicatboft/ 100 < /%

< 959r ups fg:FlV{n 2 to 12 carbon ato s more refe 1é/la dlvalentgroup

enH'S §'whidh isTePresehtbt By Formuld (3) and" Wisst preferably'd 2"
inte g@le&g@{% Inwhichthe p is.0 Oréh I the, aboye For gi%%és%‘rou af at

structure of may be one kind or two or 20 more kinds may

1eas%0f89513<§59%<£%3@3m&ﬂ@1 CN 1 CHsCHLm Hy ((i‘})o%&ﬁ I%Mwéerﬁaving

in Formula (3), p is an integer of 0 to 2. In the above Formula (1),

2 toexampleseihR2dnelyde kiydregenhaRe-methy greup.ram ek gieuRan group
n-propyl group, an i-propyl group, 17 an n-butyl group, a 2-methylpropyl

of agroup;aindahe like, preferablydhydrogehaardior & methylgroups na@sts having
preferably hydrogen. In the above Formula (1), examples of R3 when n =

1 top Inclgas pha f@ﬂ@m,ﬁﬂj Foﬁfnuilé(@) I@J@lent group of at least one or

more kind{s) selected from hydrocarbons 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 selected
from the groups consisting of a hydrogen atom and a hydrocarbon
group having 1 to 10 carbon atom{s}).

[6029]

In the above Formula (1), R' is preferably a divalent group of
at least one or more selected from the group consisting of
hydrocarbon groups having 2 to 12 carbon atoms, more preferably a
divalent group when n = 0 which is represented by Fermula (3), and
most preférably 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
more kinds may be used in combination.

f00307%

CHRM oH ,7CH (3)

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

methyl group, an ethyl group, an n-propyl group, an i-propyl group,



5[0031] CHCHCHCHCH C~H~CH(4) CHCCH7(B)CFiv(6) 2TH

R RI CH? Where, in Formula (4) to (6), R1 indicates the same as in

Formula (1). [0032] 10 In the above Formula (1), n is preferably 0. 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 copolymer, and the like, can be

employed, but preferably is a random zopolymer. 15 When a resin used

S a main component has the above structure, a high-precision optical _ ‘

an n%&ﬁ?ﬁ’olneﬁ%‘é@mgae%c_g}% BPUEaP properties suithhs frandpdrancy e ferably

refractive index, birefringent index, and the like, can be obtained. [0033]
bt e or PRV () VML Kot Cr Eafula

r(h)is clagsified. itis glivided sinto the fallowdng (1xto (4).catpgaries Thatae the

is, (1) A copolymer of ethylene or a-olefin and cyclic olefin; (2) A
fol1dRgrepeningpolymes ot #is fydrogenated product; 18 (3) A hydrogenated

product of a polystyrene derivative; and (4) Others. [0034]

5 {00317
Gr—iy o Q1 &
CH. —CH 4 1 s
\CHV (4) CH\CHEJCH (5) i\ (6)
\\ // i, UHy
Rt R CHz |
Juy

Where, in Formula (4) to (6), R' indicates the same as in
Formula {(1).

[0032]

10 In the above Formula {1}, n is preferabliy 0.

The type of copolymer in the present invention is not at all
limited, and well-known various copoelymer itypes such as a random
copolyner, a block copclymer, an alternating copolymer, and the
i1ike, can be employed, but preferably is a random ccpolymer.

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

[GO33]

20 (Structural Example of Polymer [A-2]}

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

(1y A copoiyn@r of ethylene or w-olefin and cyclic clefin;

{2) A ring-opening polymer or its hydrogenated product;
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(1) The copolymer of ethylene or a-olefin and cyclic olefin 5 The
copolymer of ethylene or a-olefin and cyclic olefin is the cyclic olefin
copolymer represented by Formula (7), and it contains of Structural unit
(A) derived from ethylene or straight- chain a-olefin or branched-chain
a-olefin having 3 to 30 carbon atoms and Structural unit (B) derived from
a cyclic olefin. 10 [0035] NCH-CH CHZ- "H CH\CH jCH R2 Y (7) R~ X -In
Formula (7), R1 is a divalent group of at least one or more kind(s)
selected from hydrocarbon groups having 2 to 20 carbon atoms; R2 is a

(3 by dfogbiT &t o7 B moRBYSIRRE grdup of AL 6a5Y 618 15 Brmore kifid(sy "

(4 eleg%%defrgm hydrocarbon groups having 1 to 5 carbon atom(s); and x

ndy each fepresents a copolymerization ratio satisfying 5/95 <_y/x
@%%Q, preferably 50/50 <y / x < 95/5, more preferably 55/45 -y / x 80/20.

[0036§ 20 (1-1) Structural unit (A) derived from ethylene or a-olefin The

SYuetyral unit.(Akderived frem atbylengora-olefinin thepresenti c clefin
invention which forms the copolymer of ethylene or e- olefin and cyclic
1olefindsan structusal uningerved Fomy-ethylene ofstraightichain a=glefinis the
or branched-chaina-olefin 19 having 3 to 30 carbon atoms as follows.
cyc1 Specifiefexampleslipoledersthylenen propyland, d=butene 1} pentehe,t
1-hexene, 3-methyl-I-butene, 3-methyl-lI-pentene, 3-ethyl- |I-pentene,
contaimathyF|-pentstiel 2 methyit-HéXerd: gizginétryn| ethylene or straight-

chain o-olefin or branched-chain o-olefin having 3 to 30 carbon
atoms and Structural unit (B} derived from a cyclic olefin.

{0035]

N %H} (7)
CHQ::CHEJCH Ry
7,

weeTn Formula (7Y, R' 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 oﬁ@
or more kindi{s) selected from hydrocarbon groups having 1 to 5
carbon atom(s); and x and y each represents a ccpolymerization
ratio satisfying 5/95 £ v / x £95/5, preferably 50/50 £ y / x =
95/5, more preferably 55/45 ﬁ.y / ® < 8C/20.

[0036]

(1-1) Structural unit {A) derived from ethyiene or a-olefin

The Structural unit (A) derived from ethylene or a—olefiﬁ 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-chainc-olefin
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5 hexene, 4,4-dimethyl-1-pentene, 4-ethyl-1-hexene, 3-ethyl-1-hexene,
1-octene, 1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-
octadecene, 1-eicosene, and the like. Among these, ethylene is
preferable. These structural units derived from a-olefin may be included in
2 or more kinds within the range that the purpose of 10 the invention is not
impaired. [0037] (1-2) Structural unit (B) derived from a cyclic olefin
Structural unit (B) derived from a cycligiolefin relates to the present
mveEtlon which forms the copolymer of ethylene or a 15 olefin and cyclic

haviggg 18aSfoHE %r?ﬁéff’e”klﬂﬁ(sg%]e]ré)éféd from structural units
rived.from a c ic_ olef res b the follo Formula (8
Eormt (9] SR LGl (10 Pty Sictubdl ohk (5 terved ok 1~

ormu ac(9§ ormu a Flrst ru derlve ‘from ai

pentEyglic qleﬂgXreefpégesegntrggt%gﬁ%mg@t@gQas§hﬁgglll] Ing. ?&‘r‘&tgﬁ% 20;_cthyl-
[0038] 20 16, R Rai Rb, R67 R71 W R7s' R~ R R7 76( RR70R

1 peR€§n|878 aRE2Res REGRsedhEZ Ui ladioymula @) aris O or 4+Mi%9t%y1 1-

a positive integer; and wis 0 or 1. When wiis 1, a ring represented by
hexeineprgoratingnethyl~1-pentene, 4-ethyl-l-hexene, 3-ethyl-l-hexene,
1-octene, l-decena, l-dodecene, l1-tetradecene, l-hexadecene, 1~
octadecene, l-eicosene, and the like. Among these, ethylene is
preferable. These structural units derived from o-olefin may bhe
included in 2 oxr more kinds within the range that the purpose of
the invention is not impaired.

(00371

{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 a-
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 following structure.

[0038]



10

15

20

iIs a 6-membered ring, and when w is 0, the ring is a 5-membered 5 ring.
R6 to R78, and Rat and Rbi 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 10 group generally
include an alkyl group having 1 to 20 carbon atom(s), an alkyl halide
group having 1 to 20 carbon atom(s),2a cycloalkyl group having 3 to 15
carbon atoms, and an aromatic hydrocarbon group. [0039] 15 More
specific examples of the_alkyl group include methyl, ethyl, propyl,
ioprgyl, amyl, hexyl, octyl, decyl, dodecyl, and og¢tadecyl. An example
of th&§'alkyl hajigetgnqesy injclud group ink/Mich pbove alkyl group
aviAg 1 to 20 capkpn gtom(s)ik._substitutedAwith ope or more halogen
cycloak¥l2e aj cyClohaxyhgia Bis exemplified. As

hind R76 \R7fand R7B, R{%and

76 ang RiT4pali be bonded (jointly)

, yclictinggand thus formed

ongcyclic or popyyclic ring Mgy have a dotfble bdnd. However, from the
jewgeint of theyhal®sis anceﬂﬁe pblycyclitris pfeferable than the
onocyclic since a copolymer of high{Tg can be optained with a smaller

content of the polycyclicT? Igo, there %0 is an advahtdge that the small

amount of cyclic olefin is

In Formula (8), u is 0 or 1; v is 0 or a positive integer; and
w is 0 or 1. When w is 1, a ring represented by incorporating w
is a 6-membered ring, and when w is 0, the ring is a S-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 filuorine atom, a chlorine atom, a
bromine atom, or an lcdine atom. Examples of the hydrocarbon
group generally include an alkyl group having 1 to 20 carbon
atom(s), an alkyl halide group having 1 to 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 atomis) is
substituted with one or more hailogen atom(s). As the cycloalkyl

group, & cyclohexyl group is exemplified. As the aromatic
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introduced for a production. Specific examples of the monocyclic or
polycyclic formed herein include the followings. [0041]222[J102V 1
2~,~ 11 Ua33 2 U33 2 15 In the above examples, carbon atoms
numbered 1 or 2 respectively represent a carbon atom to which R75
(R76) or R77 (R78) is bonded. Additionally, an alkylidene group may be
formed with R75 and R76 or R77 and R78. The alkylidene group is
generally an alkylidene 20 group having 2 to 20 carbon atoms, and
specific examples of the alkylidene group include ethylidene, propylidene,
hydrgRaieppropytidenePds " Nexe Stracttrdl thit (BYderiddrdmE dyclic
olefin represented by Formula (9) has the following structure. [0042) R"
[ﬁg‘?oﬁzss R87 X0 Y Re (CFi2)d KEIII> Ros (9) RIO f-i Ras Rai / R94

f%S%%exébove Formula (8), R’ and R'®, R" and R7{ R™ and R",
r’® and R'®, R™ and R, or R’® and R” may be bondéd (jointiy} to
each other to form a monocyclic or polycyciic ring, and thus-
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 pelycyclic. Also, there
is an advantage that the small amount of cyclic olefin is
introduced for a production. Specific examples of the monocyclic
or polycycliic formed herein include the followings.

(0041}

1 | 1 \
' 2 2

In the above examples, carbon atoms numbered 1 or 2
respectively represent a carbon atom to which R7® (RM) or R" {Rm)
is bonded. |

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

alkylidene group include ethylidene, propylidene, and

isopropylidene.
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Rol R92 5 In Formula (9), x and d each is an integer of O or. 1 or more; y
and z each is 0, 1, or 2; and R81 to R99 may be same with or 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 R69 and R90 10 are bonded,
and a carbon atom to which R93 is bonded or a carbon atom to which
R91 is bonded may be bonded directly or via an alkylene group having 1
to 3 carbon atom(s), and wheny =z == 0, R95 and R92, or R95 and R99
Nevaly b boHaEH T6 badh-dthdFio b § SFohbellciic ¥ Fdfycy it drdmatic
ring. 1540%43 As th hal%qe%ggor@hsarpeﬂalggen atoms mentioned in
TePTHE RhoVe "o rﬁﬁfglu(% can be exempiified. The aliphatic hydrocarbon
90 E]is exemplified by an alkyl group having 1 to 20 carbon atom(s), a
cycloalkyl group having 3 20 to 15 carbon atoms. 23 More specific
example of the alkyl group include methg\él, ethyl, propyl, isopropyl, amyl,
hexyl, octyl, decyl, dodecyl, and octad®cyl. Asifle cycloalkyl group,
cyclohexyl is included. Examples-of-thearomitic-hydracarbon group
include an aryl 5 group and an araggyl @ d spgcifically phenyl, tolyl,
hyl, penzyfand phenylethyl. ExaRigles #f/the alkoxy group include
which R89 and

and a ca | , R93 5‘% bonded or a carbon
RPT1d . gedditectly or via 418 )
RO ; ]
ﬂﬂ? ﬂ93 O RN
| Ez
N A

In Formula (9), x 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 or

different from each other and each is a hydrogen atom, a halogen
atom, an aliphatic hydrocarbon group, an aromatic hydrocarbon
group, oI an alkoxy group,‘where a carbon atom to which R®® and rR™
are bonded, and a carbon atom to which R* is bonded or a carbon
atom t£o 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 _R99 may be bonded to each cother 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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having 1 to 3 carbon atom(s). That is, when the above two carbon atoms
are bonded via an alkylene group, each of R89 and R93, or R90 and R91
jointly forms an alkylene group selected from any of a methylene group
(-CH2-), an ethylene group (-CH2CH2-), and a 1.5 propylene group
(-CH2CH2CH2-) [0044) Further, wheny =z =0, R95 and R92, or R95
and R99 may be bonded to each other to form a monocyclic or polycyclic
aromatic ring. When y=2=0, specific examples of the aromatic ring

formed 20 with R95 and R92 include the following argmatic rings. , )
MBS G ine TGN of i FdistARCAL the paEyalg gy ethvL.

eferable than.the monocyclic since a copolymer of high.Tg can be
ProPYy aiﬁ%‘apﬁiﬁ?gls’maalﬁn&qcbn?grﬁyo ’thg%tonEc’yc%cﬁ'sfo,(?ﬁgFé% is 4n =nd

octaddvantage thaf the ég@ﬂo@m%}ﬂt %fr%{&ljc Olefim 23 ds infroduced for ge

production. [0045] 24 -(CH7)(-(CH2) (a O-(CHZ) 10 0 Herein, | is same

rasindzoraulak) abeve Next, Sirustiabunit (Bhderived-fram-aeycliey1
olefin represented by Formula (10) has the following structure. 5 [0046]

growCeue) 00) RA10Q AlpdchnFormmula(he); R 0eandR10d-nay betsame,
with or different from each other and each is a hydrogen atom or a
naphiiydiocdarborgroupnd phenylethyl.

Fxamples of the alkoxy group include methoxy, ethoxy, and
propoxy. Herein, 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). 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 (-CHy—), an ethylene group(-CHyCHy,-), and a

propylene group (=CH;CH,CHz~) .

[0044]

Further, when v = 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
polyeyclic is preferable than the monocyclic since a copolymer of
high Tg can be obtained with a smaller content cof the polycyclic.
Also, there is an advantage that the small amount of cyclic olefin
is introduced for a production.

[0045]
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having 1 to 5 carbon atom(s); and f satisfies 1 <- f <- 18. 10 Examples of
the hydrocarbon group having 1 to 5 carbon atom(s) include preferably an
alkyl group, an alkyl halide group, and a cycle alkyl group. Specific
examples are as shown in the specific examples of R6'to R78 in the
above Formula (8). [0047) 15 Specific examples of Structural unit (B)
derived from a cyclic olefin represented by the above Formula (8), (9), or
(10) include a bicyclo-2-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-pent

ec derivative, a pen opentadecadiene deryal 'Q‘ a
(ngnta ntadelibd e—apentacy&A4h -‘&M
R )

derivative, a octacyclo-5-dococene derivative, a
Haenaecycla-5ipentacosene cdenvativepainongtyclis6:hexacosene
derivative, a cyclopentadiene-acenaphtylene adduct, a
Ng-mettiamo1 a4, 9ar itetraRyddfluorene Hervativesyclic olefin
1,4-methano-1,4,4a,5,10,10a 10 hexahydroanthracene derivative, a
repreyeaidIéie HervEtve halihghato Bircdibbhcatonss, HntHelike: [0048)
Among these, a tetracyclo [4. 4. 0. 12'5 17, 10 ] -3-dodecene derivative
(8R4 %]hexacyclo [6.6.1.136 110,1s 02,7 09,14] -4 15 heptadecene
derivative age preferable, and a tetracyclo [4. 4. 0. 12'5.
ddecerigaadiyative is particularly preferable.

{(10)

f/ )t
R100 R'lm
In Formula (10}, R'™" and R'™ may be same with or different from
each other and each is a hydrogen atom or a hydrocarben group
having 1 to 5 carbon atom(s}; and [ 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).

o047}

Specific examples of Structural unit (B) derived from a cyclic
clefin represented by the above Formula (8), (9, or (10) include
a bilcyclo-2-heptene derivative (a bicyclohepto-Z-ene derivative),
a tricyclo-3-decene derivative, a tricyclco-3-undecene derivative,

a tetracyclo-3-dodecene derivative, a pentacyclo-4-pentadecene
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[0049] The cyclic olefin represented by the above Formula (8) or (9) can

be produced by reacting cyclopentadiene with an olefin having 20 a

corresponding structure under a Diets-Alder reaction. Structural unit (B)

derived from a cyclic olefin represented by the above Formula (8), (9), or

(10) may be included in two or more kinds. Additionally, ones polymerized

using the above monomer can be 25 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
deriyehivient,a BeRzee 26CHAY I v stideiraldiitdérvetPirom tentacyclo-3-

monomer can be modified a cyclohexyl ring under the condition. [0050]

pentafrigpe ciTopblymerin thelirasertinvenfion i AR st fand 2

WeII-lFLno n varioys copolymer.types such as a random copalymer, a block
Pe g5 iher, AT alternaitg CopAMEr, Bna th Tk ah'be eMBYSE bl

de riQE%:f(r%b'yis ﬁergE'QSgE%Q%'Yg‘féo£%%%1]c(& f\ing-ppening palymer of,_, .

its hydrogenated product 10 The ring-opening polymer or its

eicob¥drogenated products g. Gyglic elefinpalymer represented: by, Eermpula 5

(5) among the structural groups exemplified as the preferable examples

octadisthe aboyedaremndadd). ikhe eyclic clefinpalymecrmayhaue.a potale

group. Examples of 15 the polar group include-a hydroxyl group, a

dericatboxy). groopnanyalkoxy gnewa.carsepexyigroup; aghycidyl group, an
oxycarbonyl
cyclopentadiene-acenaphtylene adduct, a 1,4-methanc-1,4,4a, 9%~

tetrahydrofluorene derivative, a 1,4-methano-1,4,4a,5,10,10a-
hexahydroanthracene derivative, a cycloalkylene derivative having
3 to 20 carbon atoms, and the like.

(0048}

Among these, a tetracyclio [4. 4. 0. 1%5. 174 _3-dodecene
derivative and a hexacyclo 6. 6. 1. 1€, lm'B.OZJ.OgJﬂ}m4H
heptadecene derivative are preferable, and a tetracyclo [4. 4. 0.
129, 17Jﬂ]m3wdodecene derivative is particularly preferable.

f0049]

The cyclic olefin represented by the above Formula (8) or (%)
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 oiefin represented by
the above Formula (8), (%), or (iO} may be included in twe or more
kinds.

Additionally, 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 moncmer can be modified.

For example, according to a hydrogenation treatment, a benzene
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group, a carbonyl group, an amino group, an ester group, and the like.
[0052] 20 The cyclic olefin polymer is generally obtained by polymerizing
a cyclic olefin, specifically by ring-open polymerizing an alicyclic 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 25 reaction, or copolymerizing a
monomer including a polar group as :#he copolymer component. The
alicﬁ/clic olefin used to obtain the cyclic 8'6 in polymer 27 includes

EinggAgcifiCAilythe folibiing Hficyclic lefis ] A fiofBoriaite nstbriér
. such,as bicyclo[2.2,11-hepto-2-ene(the ,trivial name; norbornene),
o S h o 3 g, - EOHRTELOR:
ggﬂmethyl-bicyclo[z.z1]-hepto-2-ene, 5-ethyl-bicyclo[2.2.1]-
epto-2-ene, 5-butyl-bicyclo[2.2.]]-hepto-2-ene, 5-hexyl
hieyclof2-2 dFhepto-2-ere, S-ociibicyell2:-2: 1-hepto-2-80€, S-not at all
octadecyl-bicyclo[2.2.1]-hepto-2-ene, 5-ethylidene-bicyclo[2.2.1]-
1imihepto-2+eheySimethnylideneshityae[2:2rk]hepie-2-gpe sSvimH 105 a random
bicyclo[2.2.1]-hepto-2-ene, 5-propenyl-bicyclo[2.2.]]-hepto-2-ene,
copobymethoxy-carbinyl-bicyela[2:2:1]-hept bt2ene; bagyamepol ymer, and the
_ bicyclo[2.2.1]-hepto-2-ene, 5-methyl-5-methoxycarbonyl-
likepicyp[P2. [RREPI2end) B-e kB AN -bicyEIo[2 T IthEpterl-BHer -
bicyclo[2.2.1]-hepto-5-enyl.-2-methylpropionate, 15
{ g%‘té[z.z1]-hepto-5-enyl-2-methyloctanate, bicyclo[2.2.1]-

(l'be)ptg-ngnglSdgédriﬁ%rgboﬁ%H'%naé%d &f thgd%y%-rogenated product

The ring-opening polymer or its hydrogenated product is a
cyclic oléfin polymer represented by Formula (5) among the
structural groups exemplified as the preferable examples in the
above Formula (1).

The cyclic olefin pelymer may have a polar group. Examples of

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

alkoxy group, an epoxy group, a glycidyl group, an oxycarbonyl
group, a carbonyl group, an amino group, an ester group, and the
like.

[0052]

The cyclic colefin polymer is generally obtained by polymerizing
a cyclic olefin, specifically by ring-open polymerizing an
alicyclic 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 incliuding a polar group as
the copolymer component.

The alicyclic olefin used to obtain the cyclic olefin polymer
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hydroxymethylbicyclo[2.2.1]-hepto-2-ene, 5,6-di(hydroxymethyl)-
bicyclo[2.2.1]-hepto-2-ene, 5-hydroxy-i-propylbicyclo[2.2.1]- hepto-2-ene,
5,6-dicarboxy-bicyclo[2.2.]]-hepto-2-ene, 20
bicyclo[2.2.1]-hepto-2-ene-5,6-dicarboxylic acid imide, 5--
cyclopentyl-bicyclo[2.2.1]-hepto-2-ene, 5-cyclohexyl- bicyclo[2.2.
1]-hepto-2-ene, 5-cyclohexenyl-bi.cyclo[2.2.1]-hepto-2- ene,
5-phenyl-bicyclo[2.2.1]-hepto-2-ene, dricyclo[4. 3. 0. 12'5]deca-3,7-diene
, (the trivial name: dicyclopentadiene), 25 tricyclo[4. 3. 0. 12*5]deca-3-ene,
inclyfies ofdiE 416 “T2sintetal 8 7-a1eHed tidyciofdl 4ot e fins.
{Jg%ggﬁndeca-&&diene, tricyclo[4. 4. 0. 12-5j undeca-3-ene, tetracyclo
[7.4.0:170'73.02"] -trideca-2, 4, 6-11 28 tetraene (the trivial
Mameild-methanes1 4 4p. 9 fetrahydroflyorens), etracycl,ol8 4.0.111 14,
03(8]-tetradeca- 3,5,7,12-11-tetraene (the trivial name: 1,4-methano-
trividh4aamt0. 10a-hexahydroanthracene), tetracyciol4:4.9.12,5:17,101 5 _one,
dodeca-3-ene (the trivial name: tetracyclododecene), 8-methyl- tetracyclo
5, 5- AL 12150210 sptlerat3-anep Scethykiatracyclor 4 0o 12p: 14 {10]2 . 1] -
-dodeca-3-ene, 8-methylidene- tetracyclo[4.4.0.12,5.17,10]-dodeca-3-ene,
hept8-ethyhidené-tetracydio (441 [12'3.. 1710k rdodetas3<ene) 8avinyl110
tetracyclo[4.4.0.12,5.17,10]-dodeca-3-ene, 8-propeny].-
bicyeeitdeyclo]d U 02517, F0kdodec-Byend) ig-Hiethdxycarbonjepto-2-ene, 5-
. tetracyclo[4.4.0.12,5.17,10]-dodeca-3-ene, 8-methyl-8- _
oCtagbxyATBERGILibtracy 01 R0 135 7. 10  Bbhddd deafebgcyeTo (2.2, 1] -
hydroxymethyl-tetracycl,0[4.4,0.12,5.i710]-dodeca-3-ene, 8-carboxy 15
oD A e A DS AL T A oS e, B2 ene ¥-viny1-

bicyBUAcycol44.042,3.17.10.dodeca-3-e0,.8-CYelohexyly » 1y hepto-2-ene,

S-~methoxy-carbinyl-bicyclo[2.2.1]~hepto-2-ene, 5S-cyano-

bicycloi2.2.1]1~hepto~2~ene, 5mmethyl~5mmethOXYCarbomyl-
bicycio[2.2.1]~hepto-2~ene, 5-ethoxycarbonyl-bicyclo{2.2.1]-hepto-
Z2—ene, bicyclo[Z.2.1]-hepto-5-enyl-Z-methylpropionate,
bicyclo{2.2.11-hepto-S~enyl-2-methyloctanate, bicyclo{2.2.1]1-
hepto-Z-ene-5, 6—dicarboxylic acid anhydride, 5-
hydroxymethylbicyclo[2.2.1]~hepto~2-ene, 5,6~di (hydroxymethyl} -
bicyclo{2.2.1] ~hepto-2~ene, S-hydroxy~i-propylbicycle{Z.2.1]1-
hepto-Z-ene, 5,6-dicarboxy-bicycloi{2.2.1]~hepto-2-ene,
bicyclo[2.2.1]~hepto-2-ene~-5, 6—-dicarboxylic acid imide, 5-
cyclopentyi-bicycio(Z.2.1]~hepto-2-ene, 5S-cyclohexyl-
bicyclo[2.2.1]-hepto-2-ene, 5~cyclohexenyl~bicyclo[2.2-1]—hept0w2%
ene, S-phenyl-bicyclo{Z2.2.1]-hepto-2-ene, tricyclo(4. 3. 0.
1%°ldeca~3, 7-diene (the trivial name: dicyclopentadiene),
tricyclofd. 3. 0. 125}decaﬁ3ﬂene, tricyclo[4. 4. 0. 1%°lundeca-

3, 7-diene, tricyclold. 4. 0. 1zj]undeca—3,8~diene, tricycle{d. 4.

0. 17°}undeca-3-ene, tetracyclo(7.4.0.1%%% 0% —trideca-2,4,6-11~



19

20

25

.methoxycarbonyl—tetracyclo[4.4.0.1L5.1

tetracyclo [4.4.0. 12, 17,10] -dodeca-3-ene, 8-cyclohexenyl-
tetracyclo[4.4.0.12.5.17,10]-dodeca-3-ene, 8-phenyl- tetracyclo [ 4.4.0.12'
5. 11.10] --dodeca-3-ene, 20
pentacyclo[6.5.1.13,6.02'7.09,13]pentadeca-3,10-diene, and pentacyclo |
7.4.0.13'6 110,13 02" ] -pentadeca-4, 11-diene; [0054] a
mono-cycloalkene such as cyclobutene, cyclopentene, cyclohexene,
3,4-dimethylcyclopentene, 3-methylcy@ohexene, 2-(2- 25

tet r%{n tey“g%hg )el-gyelopexene, qycloetene, 3a., lefid tefrahydro
, y

-methano-IH-indene, and cycloheptene; a vinylalicyclic hydrocarbon

et rMIRROMENSHEN-AS yinyl cyclohexene 29, apd vinyk cyelehexane;.aad an
alicyclic conjugated diene monomer such as cyclopentadiene,

3, 5, ¢yalohexadiene J0055] tHhe alicyeligolefimarayibe used:each-
independently or in 5 combination of two or more kinds. Additionally, a

1, 4, ¢apslyfiierivablehmengriessantbeacepelymerizedacgoiding 16 its. 177, 1719] -
necessity. Specifically, the following monomers are included. Ethylene or

dodegapléfirhavifgi®td-20 carbon atorhs stichaasy ethylede cpropylerfigmethy 1~
1-butene, 1-pentene, 1-hexene, 3-methyl-l- 10 butene, 3-methyl-l-pentene,

tetracthyigertefe 14-méthyllsétiene, 4-neehyl-Rhexénd,”
4,4-dimethyl-I-hexgne, 4,4;dimethyl-l-pentene, 4-ethyl-I-hexene,

et 3y Ailedbrib: doctbne, 1000558 T doiECotem S det aibtabe,

o R ETEIn P ane opene god el R oot
retraddimathyleyglopentene,3-metylcyclohexene; 24z methylbutyl)-
tetracyclo[4.4.0.1%°.1"Y) ~dodeca~-3-ene, B8-propenyl-
tetracyclo[4.4.0.12£.17J”}mdodecaw3wene, 8~methoxycarbonyl~-
tetracyclof4.4.0.1%°.1"" "%} ~dodeca-3~ene, 8-methyl-8-
7’mlmdodeca—f%-ene, 8-
hydroxymethyl-tetracyclo(4.4.0.1%°. 1" "] ~dodeca~3~ene, 8-carboxy-
tetracyclo{4.4.O.12£.17Jﬂ}—dodeca—3—ene, 8-cyclopentyl-~
tetzacyclo[4.4.0.12ﬁ.17Jﬁ]~dodeca—3~@ne, 8~CycloheXyl~
tetracyclo[4.4.0.12£.17Jﬂ]~dodeca—3—ene, 8-cyclohexenyl-
tetracyclo[&.é.0.125.17Jﬂl~dodeca—3~ene, 8-phenyl-
tetracyclo[4.4.0.1&5.Inm]"dodeca~3~ene,
pentacyclo[6.5.1.135.OEJ.Ogjﬁ}pentadeca—S,}O~diene, and

pentacyclo[?.4.O.ll6.1mﬁm.0a7]

-pentadeca-4,l1-diene;

[0054]

a mono-cycloalkene such as cyclobutene, cyclopentene,
cyclohexene, 3,4-dimethylcyclopentene, 3-methylicyclohexene, Z-{(2-
methylbuthyl) -l-cyclohexene, cyclooctene, 3a,5,6;73—tetrahydr0w

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

a vinyl alicyclic hydrocarbon monomer such as vinyl cyclohexene



10

20

1-cyclohexene, cyclooctene, 3a,5,6,7a-tetrahydro-4,7-methano-IH-
indene. A nonconjugated diene such as 1,4-hexadiene, 4-methyl-1,4- 20
hexadiene, 5-methyl-l,4-hexadiene, 1,7-octadi.ene. 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 25
limited and can be carried out in accordance with a well-known method.
These ring-opening polymerization praducts are preferably hydrogenated
g for be]in us dhconsideri$ he therfnal refi.stance, 30 trgegt ility, and
A0 e 'dptical properties” Asor thé' Rydrogenatiory Methdd, Wellkhown ™M™
suchmae§h8 2 %e%%%%%de-nL005c7%c§-§)aée%d<{9§88?‘ted product of a
polystyrene derivative 5 The hydrogenated product of a polystyrene
@grivative is a hydrogenated product of a polymer obtained from
polystyrene or its derivatives as a monomer. Examples of the vinyl
Tefomatic-cempeund siieh€ap ysed.as the svpnemesiacludastyrenesin
such as styrene, a-methylstyrene, a 10 ethylstyrene, a-propylstyrene,
combarisoprapylstyrene, a:t-hutystyiene, .2-nmethyistyreag] 3;methydstyiegnesrizable
4-methylstyrene, 2,4-diisopropylstyrene, 2,4-dimethylstyrene, _
ronogeth gistyrene Cpol-pusi-Rerrtiayistyyenadmonochiorostyteise.ty .
dichlorostyrene, monofluorostyrene 4-phenylstyrene, and the like. 15

SPecigoss} Specificexdmpled'df the \ARFIMAICY cii€ Ry dRscatBsA compound

Ethylene or o-olefin having 2 to 20 carbon atoms such as
ethylene, propylene, l~butene, l-pentene, l-hexene, 3-methyl-1-
butene, 3-methyl-i~-pentene, 3-ethyl-l-pentene, 4d-methyl~l-pentene,
4-methyl-i-hexene, 4,4-dimethyl-l-hexene, 4,4-dimethyl-l-pentene,
4~ethylwlwhexeme, 3-ethyl-~1-hexene, l-octene, l-decene, 1l-dodecene,

i-tetradecene, I1-hexadecene, l-octadecene, l-eicosene, and the

like.

A cycloclefin such as cyclobutene, cyclopentene, cyclchexene,
3, 4-dimethylcyclopentene, 3-methylcyclichexene, 2-(2-methylbutyl)-
i-cyclohexene, cvolooctene, 3a,5,6,7a—tetrahydr0m4,7wmethan0lem
indene.

A nonconjugated diene such as 1,4-hexadiene, 4-methyl-1,4-
hexadiene, 5S-methyl~1,d~hexadiens, 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
methed. These ring-opening pelymerization products are preferably

hydrogenated for being used, considering the thermal resistance,
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which can be used as the monomer include the following compounds:
Vinylcyclohexane such as vinylcyclohexane, 3
methylisopropenylcyclohexane, and the like; and 20 Vinylcyclohexene
such as 4-vi.nylcyclohexene, 4- isopropenyl.cycl.ohexene,
1-methyl-4-vinylcycl.ohexene, 1-methyl-4- isopropenylcyclohexene,
2-methyl-4-vinylcyclohexene, 2-methyl-4- isopropenylcyclohexene. [0059]
25 In the present invention, above mgnomer and the other
copolymerizable monomer may be copolymerized. Specific examples of

the shaikbpbiymefiziblé HoRbrher inclGde tie follbfing ffonorters81

a-olefin. monomers such as. ethylene, propylene, isobutene, 2
Py BN eyt peiaHE, AT IORon. pelele, SRdthe i
2 entadiene monomers such as cyclopentadiene, 1- 5
methylcyclopentadiene, 2-methylcyclopentadiene, 2-

(@WYACW@H% Sgpsthvieyderentadieng, 9, 2sne derivative

dimethylcyclopentadiene, dicyclopentadiene, and the like; monocyclic

relefinymengaters such.asseyalobutenepeyclepstene, eyetohexane, anda

the like; 10 conjugated diene monomers such as butadiene, isoprene, 1,3-
hydrpemtadiedepturdnetthidphlens; 1y8«wyclohiexadiertief and the liket yiteites or its
monomers such as acrylonitrile, methacrylonitrile, a- chloroacrylonitrile,
derignditfedikes (00601284 meta)acrylate ester monomers such as methyl

methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate,
Examples of the vinyl aromatic compound which ‘can used as the

menomer include styrenes such as styrene, a-methylstyrene, o-
ethylstyrene, o~propylstyrene, umisopropylstyrene, ot
butylstyrene, Z-methylstyrene, 3-methylstyrene, 4-methylstyrene,
2,4-diisopropylstyrene, 2,4-dimethylstyrene, 4-t-butylstyrene, 5-
t-butyl-Z-methylstyrene, monochlorostyrene, dichlorostyrens,
monoflucrostyrene 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-
methyliscpropenylcyclohexane, and the like; and
Vinyleyclohexene such as 4-vinyicyclohexene, 4-
isopropenylcyclchexene, l-methyl-4-vinylcyclohexene, l-methyl-4-
isopropenylcyclohexene, 2—methyl~4~vinylcyclohexene, Z—-methyl-4-
isoprepenyloyclohexene.
[0059]
In the present invention, above monomer and thé other
copolymerizable monomer may be copolymerized. Specific examples

of the cepolymerizable monomer include the following monomers:
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methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate; unsaturated
fatty acid monomers such as acrylic acid, methacrylic acid, maleic acid
anhydride; 20 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, 25 and mechanical strength, the mixture of above
monomer used polymerization containsg generally a vinyl aromatic
compound and/or a vinyl alicyclic hydrocarbon compound in the amount

Bt B0 ThEs 82 B hdre Preférabf 876 to B66KaSYe; evBRAMHSRTS, 2~
. preferably from 80 to 100 mass%. The monomer mixture may contain
metﬂxﬁﬁiﬁhﬁ{en? ,%g {Qﬂiﬁﬁpgﬁﬁﬁhe@rm?éﬁgﬁf{TP%ﬁéen%bndnd the

hé VinyT ardmatic compo vinyf alicyclic hydrocar
15 keGOmpound. 5 [0062] (4) Others Specific examples of the other cyclic

olefin polymer include a ring-opening polymer of a norbornene monomer,

ar-addiionpolwner Rf-2Rarhoragre manemer.;kadditipn Rolymer of a

norbornene 10 monomer with a vinyl compound such as ethylene or

me ¢ ng-olefin, @ aotymes 0 monaeeycelie tycloatkener acpalymger of alicyclic
conjugated diene monomer, a polymer of vinyl alicyclic hydrocarbon

ethyhopolgreanaivaratic olefin tpolymer land:theslike; bt tie Sstructure

which is not contained in the above (1) to (3) may also 15 be optionally
dimegdlsadrwithintrethge o Hemmlan ey iBxdimples efudérthel dries

interrelated to (1) to (3), or copolymerized with

monocyclic olefin monomers such as cyclobutene, cyclopentene,
cyclohexane, and the like;

conjugated diene monomers such as butadiene, ilsoprens, 1,3-
pentadiene, furane, thiophene, 1,3-cyclohexadiene, and the like;

nitrile monomers such as acrylonitrile, methacrylonitfile, o
chlorcacrylonitrile, and the like;

f0060]

{(metaj)acrylate ester monomers such as methyl methacrylate,
ethyl methacrylate, propyvi 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 mechanical strength, the mixture of above monomer used
polymerization contains generaily a vinyl aromatic compound and/or

a vinyl alicyclic hydrocarbon compound in the amount of 50 mass$
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a well-known copolymerizable monomer. [0063] The type of copolymer in
the present invention is not at all 20 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. Among the four kinds of polymers classified into the
above mentioned (1) to (4), (1) the copolymer of ethylene or a-olefin, 25
and cyclic olefin is preferable, and are 2
eth Ienetetgacy ﬁg.\%.o&z 17,10]{ -dodecene copolymer is most
o7 TEidterdbie MO thé ViEAbOME OFoptdl Properties 33" (006 (OREF 217
Frond HHCHE f@Bar%!e?s%f%k?e'”%}t]Q € par.ara main.chain) The polymer “589&” the
the present invention may have a repeate%] stractural‘unit derived from
vinytle:Qther copolymerizable manemer b;within.the range of not jnhibifipg the
preferred properties of the product obtained by the molding method of the
compPr@§eNt invention, according to its necessity. The copolymerization ratio is
not limited, but preferably is 20 mol% or less and more preferably 0 to 10
mok4,jand if the copolymerization amount is 20 mol% or less, 10 a high
precision optical component can be obtained without impairing the optical
propeities: $n addition, the kind of copolymerization is not limited. [00651
(Molecular weight of Polymer [A-1] and Polymer [A-2]) 15 The molecular
Wsight 6F POKARE: 75 12 fand PoRMEL [A 2T bs6d i thépresentifivedtish ude a

. _is not limited, hut the limiting viscosity L
ring-opening polymer of a norboriene monomer, an addition polymer

of a norbornene moncomer, an addition polymer of a norbornene

monomer with a vinyl compound such as ethylene or a-olefin, a

polymer of monocyclic cycloalkene, a polymer of alicyclic

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

t0063)

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 copolymer, and the
like, can be employed, but preferably is a random copolymer.

Among the feour kinds of polymers classified into the above
mentioned (1} to (4}, (1} the copolymer of ethylene or o-olefin,
and cyclic olefin is preferable, and an
ethylene-tetracyclof4.4.0.1%°. 17" -3-dodecene copclymer is most

preferable, from the viewpoint of optical properties.
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[0] measured in the decal-in at 135 C is preferably from 0.03 to 10 dl/g,
more preferably from 0.05 to 5 dl/g, most preferably from 0.1 to 2 dl/g.
When [p] is 10 dl/g or lower, an excellent 20 moldability can be obtained,
and when [q] is higher than 0.03 dl/g, the mechanical strength of the
moldability is not impaired and thus is preferable. [00661 (Glass
transition temperature of Polymer [A-1] and Polymer [A- 25 2]) The glass
transition temperature (Tg) of Polyméri[A-1] and Polymer [A-2] used in
{%15: o sent invention is not particularly 34 limited, but is from 50 to 240 C,
preferably from 50 to 160 C, more preferably from 100 to 150 C or below.
(Whenhe dass. fransifien 8PS i5.5Q f.orhipher, duing, e use o
the molded product as an optical component, a sufficient thermal 5
riesistance.ean be-ebtained,Fyrther-when. 1he,glassransitiQlve a repeated
temperature is 240 C or below, an excellent moldability is obtained. As for
strutheimeasuning methog:af the-glass dramsition temperature; a:well-kinavshe r
method may be applied, and the measuring apparatus is 10 not limited,
withbot foreexemple, the differentialoscanninglcalgriméter (BSQ)carebé usedof the
to measure the glass transition temperature of thermoplastic resin. For
prodegampid s ifethbd offeaslfihg WittetHodse 6f DST Roshantfdetiias-ion,
by SEIKO Corporation and at the rate of the temperature increase of 10

2CCOEGHRLtE Cis TS eRERipiiTielY SuchHolyiners &2 bé 15tbdtled ActBrdifig T6'C

limigg%?1tﬁ%qggg%g?ébly is 20 mel% or less and more preferably O .

to 10 mol%, and if the copolymerization amount is 20 mol% or less,
a high precision optical component can be obtained without
impairing the optical properties. In addition, the kind of
copolymerization is not limited.

{0065}

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

The molecular weight of Polymer [A-1] and Poilymer [A~Z2} 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 dl/g, more preferably from 0.05 to 5 dl/g, most preferably from
0.1 to 2 di/g. When [n] is 10 dl/g or lower, an excellent
moldability can be cbtained, and when [n] is higher than 0.03 dl/g,
the mechanical strength of the moldability is not impaired and
thus is preferable.

[0C66]

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

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

Polymer [A-2] used in the present invention is not particularly
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selected from, for example, (1) Japanese Unexamined Patent Publication
Nos. S60-168708, S61-120816, 561-115972, S61-115916, S61-271308,
S61-272216, S62-252406, and S62-252407 for the 20 copolymer of
ethylene or a-olefin and cyclic olefin, (2) Japanese Unexamined Patent
Application Publication Nos. S60-26024, H09- 268250, 563-145324, and
2001-72839 for the ring-opening polymer or - its hydrogenated product,
and (3) WO 01/092412, and Japanes& Unexamined Patent Publication

.. Nos. 2003-276047 004-8381 25the h ted t o
11ns 57 3098 216087 and 004 338 25 Ve itepenatd Biodu 1 -

n the brgcress r producing the above

more ﬁgg’%&% 3/5‘5% onges 83 by cpptaciing.a hydiogenatign.catajyst ands

rogen into a system containing the polymer or the polymer with the

t ranMANQIREk which isia, startingsmaterial -and dhen-hydrogenerating @b deast the
one part of an unsaturated bond included in the polymer and/or

mo 1 AEONOFAeK: dds Bspassible-to-impreverapticat propesties of the potymaetsuch
as the thermal resistance, transparency. Hereat, the hydrogeneration so-
resiealeta hydtogenatior: cande cainiedreut,indceordarceswiththeéransition
well-known conventional method. [00681 10 [Compound [B-1] and
tempEontipound [B-2fCCSmpoure[B21} antt Corfipousd [BIE] Lisgeiihithe 15
present invention are hindered amine light stabilizers having the
obtajfdsigeular weight of 400 to 5,000, and examples include the followings:

[0069) 15 Bis(2,2',6,6'-tetramethyl-4-piperidyl)sebacate, dimethyl
ASSLE%ﬁ‘]attgﬁ-(?- 6@1&&}5;&%5 d?%(yg%i,é},/é?ss Erar’lmtz.ory temperature,

a well~known method may be applied, and the measuring apparatus is
not limited, but for example, the differential scanning
calorimeter (DSC) can be used te measure the glass transition
temperature of thermoplastic resin. For example, a method of
measuring with the use of DSC-20 manufactured by SEIKO Corporation
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. 860-168708, 561-120816, S61-115912, S561-115%916,
$561-271308, S61-272216, S62-252406, and S562-252407 for the
copolymer of ethylene or a-olefin and cyclic olefin, (2) Japanese
Unexamined Patent Application ?ublication Nos. S60~-26024, HO9-
268250, $63-145324, and 2001-72839 for the ring-opening polymer or
its hydrogenated product, and {3) WO 01/092412, and Japanese
Unexamined Patent Publicaticon Nos. 2003-276047 and 2004w83813 for
the hydrogenated product of a polystyrene derivative.

F0067)

in the process for producing the above polymer, at least once,
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tetramethylpiperidine polycondensation product, poly[6-(1,1,3,3-
tetramethylbutyl)imino-1,3,5-triazine-2,4-diyl][(2_,2,6,6-
tetrametyl-4-piperidyl) imino] hexamethylene [ (2, 2, 6, 6-tetrametyl-4 20
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(3,3,5,5-tetramethylpi.peradinone), (mixed
2,2,6,6-t_etramethy].-4-piperidyl/tridecy g -1,2,3,4 25

by CBﬂ%éﬂacﬁrb‘b&gﬁé?&e(’ﬁﬁ%éﬂ 53'6: Ee%té’r%‘"e‘tﬁw Grogen into a system

d 3,4-b tet b
cont D e L DSl B e nich i
starg4q8 &863@5’?_‘8)1&5%945@389‘1 g&ﬁ@@h&%iét least one art of

butahetetracarboxylate, mixed {1 6-pentamethyl-4-piperidyl/B,

an uBsietiamethyli391[2:48:484 in the polymer and/or monomer, it is
tetraoxaspiro(5,5)undecane]diethyl}-1,2,3,4-butanetetracarboxylate, 5

pos s NNebis{3-aminopoptietydendianine/2i4-bisiN-kityl-No 1 ymer such as the
(1,2,2,6,6-pentamethyl-4-pipe ridyl) amino] -6-chloro-1, 3, 5-triazine
therpehdersatioreprogduct, polyBaanorphorilet,3:B-tridiwe 2ydtdigprneration so-
[2,2,6,6-tetramethyl-4-piperidyl)imino]hexamethylene[(2,2,6,6-
callestrametsifaopipelidgniniag), Recordensatiof\prodicEeiaeNiargre with the
bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylendiamine and 1,2-
Weilalﬁ%‘ﬁ%&ﬁ&‘f%&?ﬁ% 6 &I &M thyl-4-piperidyl)-2-methyl-2-
{? % 6 -tetramethyl-4-piperidyl)imino] propion amide, and the like. [0070]
g he present invention, by using the hindered amine light stab|I|zer in

s pastisuiar smaleculan welght range. ..o )

Compound [B-1] and Compound [B-2] used in the present invention
are hindered amine light stabilizers having the molecular weight
of 40C to 5,000, and examples include the followings:

f0069]

Bis(2,27,6,6" ~tetramethyl-4-piperidyl) sebacate, dimethyl
succinate/1-(2-hydroxyethyl) -4d-hydroxy-2,2, 6, 6-
tetramethylpiperidine polycondensation product, poly([é-{1,1,3,3-
tetramethylbutyl)imine-1, 3, 5~triazine-2,4~-divi] {{2,2,0, 6~
tetrametyl-4-piperidyl) imino}hexamethylene (2,2, 6, 6-tetrametyl-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—nwbutyimalohate,.
1,1’—(1,2~ethanediyi)bis(3,3,5,5mtetramethylpipe{a&inone), {mixed
2,2,6,6~tetramethyl-4~piperidyl/tridecyl)~1,2,3,4~
putanetetracarboxylate, (mixed 1,2,2,6,6—pentamethyl—4—
piperidyi/tridecyl) -1, 2,3, 4-butanetetracarboxylate, mixed

{2,2,6, 6-tetramethyl-4-piperidyl/B, B, 87, 8 -tetramethyl-3, 8-
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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 20 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. [0071] Particularly, Compound [B-1] is preferably a hindered
amine 25 light stabilizer having the raélecular weight of 400 or more to

less.than 1,000, and Compouynd B-2<lt is preferahly a hind r$j amine light
(2 43?2&@&%&\/%& the’ r%jjo(fr]e?(gu Iér) blv%figeh %rfglﬁ, 5%(53&}(3%}%%@9(6% less than
butasé%qotiraancgat eotg tailaacnéou%iogec nr{]]E?Hn% ,[%_,]'Ji—a ngngé)mrg%%lglﬂqtg@bzﬂﬁgridyl /3,
the thermopilastic’ resin tomposition of thé ‘present invention-are

; B’D@%@QB{;Q}&&%@Q%Q‘@@[in,VfR%?’:{[@ﬁ parts by mass, preferably 0.5 to

4 parts by mass, and more 5 preferably 1 to 3 parts by mass relative to

ret r40Qpasts-by gass.eliPeseniA-dt or Polymes|Ar2biWhesdbertatal rboxylate,
amount of Compound [B-1] and Compound [B-2] in the thermoplastic
N, N’ résin corapdsitian obthie) preseht imvientiondg 20.3-parts By meass. olmore,
the light-resistant property can be 10 provided to the polymer, and when 5
{1, 2pdrts by mears vrdads; thé -optical progeriessuthtashrdAgpareneyard 1azine
the like are not impaired and thus preferable. Further, in the present ,
condpijantibAn WHEHE mds ek of CoiRpoERY< [B-1] ard BL 2T 1A Otker! ~d1y 1]
words [B-]/[B

2 A BB A0 0 A0, 0ot oA 0 S oo
tetramethyl-4-piperidyl)iminoj, a condensation product of N, N’ -
bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylendiamine and 1,2~
dibromoethan, {N~(2,2,6,6wtetramethyl—4~piperidyl)~2—methyl—2—.
(2,2,6,6-tetramethyl-4d-piperidyl)imino] propion amiae, and the
like.

[0070]

In the present invention, by using the hindered amine light
stapiiizer in the particular molecular weight range, 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.

[0071]

Particularly, Cbmpound [B~1] is preferably a hindered amine
light stabilizer having the molecular welight of 400 or more to
less than 1,000, and Compound [B-2] is preferably a hindered amine

light stabilizer having the molecular weight of 1,000 or more to
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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-piperidyl.stear_ate, 2,2,6,6-tetramethyl-4 20
piperidylbenzoate, a reaction product of decanedioxidebis(2,2,6,6-
tetramethyl-I-(octyloxy)-4-piperi_diny.l)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,

1essbicsrﬁlhz1%;%%‘(5’?”3%@e@%%’é‘”‘ﬁ%@a‘?iﬁ%f@%ﬁ@’é’ %’g‘%gg&% 35/5 871l and

butyl-4 roxybenzyl)malonate, bis amet

compBRgHdyhhexamethylendiamins,, methyl 1.2.2,6 6-pentamethyl-dr o tne

piperidyl.sebacate, a condensation product of 2,2,6,6-tetramethyl 38

presérhiperdingt apd trdecylalcobphand 1;2,314-hutans, tetracarfoxyicacidyc 5
tetrakis(2,2,6,6-tetrametyl-4- piperidyl)1,2,3,4-butanetetracarboxylate,

parttetrakis@s2, 2, @ 6e pentametyl.-4-piperidyba 1,253, 4sbuiasetetracarhoedate,
and a 5 condensation product of 1,2,2,6,6-pentamethyl-4-piperidinol and
prefgigdel) afcohol and4l; 23, Mbutases tetrdcdrbuxyliccacifl O Additiondlly, mgss of
Compound [B-2], the compound represented by Formula (2) is preferable.
PolyTgo7 3|4 W -RF0 Ee1REEP) P16 In Formula (2), W is a hydrogen atom or

a methyl group, R4 is a hydrocarbon group having 4 tg 1.6 carbon atoms, .
@ﬂﬁTzqsigfﬁgﬁoﬁﬂﬁunt of Compound’ {B-1]" and Compound [B-Z] in

the thermoplastic resin composition of the present invention is
0.3 parts by mass or more, the light-resistant property can be
provided to the pelymer, and when 5 parts by mass or less, the
optical properties such as transparency and the like are not
impaired and thus preferabie. Further, in the present invention,
when the mass ratio of Compcounds [B-1] and [B-2], in other words
iB-1]/[B-21, 1s 1/10 to 10/1, or more preferably 1/5 to 5/1, more
preferred light—resistant property can be obtained.

(60727

Specific examples of Compeund [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~piperidyistearate, 2,2,6,6-tetramethyl-4-
piperidylbenzoate, a reaction product of decanedioxidebis(Z,2,6,6-
tetramethyl-1-(octyloxy} ~d~piperidinyl)ester and 1,1~
dimethylethylhydroperoxide and octane, bis(2,2,6,6-~tetramethyl-4-
piperidyl) sebacate, bis(1,2}2,6,6mpentamethyl—4~piperidyl}sebacate,
bis(l,2,2,6,6-pentamethyl-4-piperidyl)-2-butyl-2-(3, 5~di~ter-
putyl-4-hydroxybenzyl)malonate, N,N'-bis(Z,2,6,6-tetramethyl—-4~-
piperidyl)hexaﬁethyl@ndiamine, methyl 1,2,2,6,6~pentamethyl-4-

piperidylsebacate, a condensation product of 2,2,6, é6~tetramethyl-
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Specific examples of Compound [B-2] include polly[6-(1,1,3,3- 15
tetramethylbutyl)amino-1,3,5-triazine-2,4-diyl][(2,2,6,6-
tetramethyl-4-piperidyl)iminolhexamethylene[(2,2,6,6-tetramethyl-
4-piperidyl)imino], dimethyl succinate-I-(2-hydroxymethyl)-4-
hydroxy-2,2,6,6-tetramethylpipe.ridine polycondensation product,
poly[6-N-morphoryl-1,3,5-triazine-2,4-diyl][(2,2,6,6-tetramethyl 20
4-pi.peridyl)iminolhexamet_hylene[(2;73,6,6-tetramethyl-4- piperidyl)imino], -
s-p1 BTN lke [007S) As e paicatarly pislered craodimenjof tne

resent invention, a case ere pis 6'-tetramethy

et rRIPSFdYDSebacate;naving the molqeular weight of 481.and pely[6-
(1,1,3,3-tetramethylbutyl)amino]-1,3,5-triazine-2,4-

pipediVi[(2,2,6:6-tetrampeitidret racarboxylate, tetrakis(l,2,2,6,6-
piperidyl)iminolhexamethylene[(2,2,6,6-tetramethyl-4- 5 piperidyl)imino]
penthavingithe-maleeularweight of 2,000 t0t3;100are susetbasyCempouadd a
[B-1] and Compound [B-2] respectively, can be exemplified. [00761 The
condhimgetedanpinedight stability ¢an e ébtainddifromhthie orzekétcimg L and
examples of Compound [B-1] include TINUVIN770DF, TINUVIN765,
tridemylviN a4 cdnd TINUVINT 23SIPrEpaFed By CHFa XSGy é6rpdFation.;
CYASORB UV-3853 and CYASORB UV-3765 prepared by Cytec
ArdaStHESANEY UVifu TGRS M d GVinki1 40B6H PERERA by BAZEENted BV
Form%[gunﬁ)DK STAB%.&;Q%&ADK STAB LA-52, ADK STAB LA-67, and 15
K é AB LATST prepareﬁ by ASAHI DENKA Co.,Ltd., and the like.

(697443

WN o-&iRs (2)

Tn 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.

[C074]

Specific examples of Compound [B-2] include polyl[6-{1,1,3,3-
tetramethylbutyl)aminOMI,3,5mtriazine—2,4—diyl][(2,2,6,6~‘
tetramethyl-4-piperidyl) imino]hexamethylene( (Z,2, 6, 6—tetramethyl-
4d-piperidyl)imino], dimethyl succinate~l-{Z~-hydroxymethyl)-4-
hydroxy-2,2, 6, 6~tetramethylpiperidine polycondensation product,
poly[6-N-morphoryi~1, 3,5-triazine-2, 4~diyl} [ (2,2,56, 6~tetramethyl~
4-piperidyl)iminolhexamethylene! (2,2, 6, 6~-tetramethyl-4-
piperidyi}iminol, and the like.

[0075]

As the particularly prefeﬁred embodiment of the present

invention, a case where bis{Z,2',6,6" ~tetramaethyl-4-
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Example of Compound [B-2] include CHIMASSORB944FDL,
CHIMASSORB2020FDL, CHIMASSORB119FL, and TINUVIN622LD
prepared by Ciba-Geigy corporation.; CYASORB UV-3346 and
CYASORB UV-3529 20 prepared by Cytec Industries Inc.; UVINUL5050H
prepared by BASF group., and the like. [0078] [Phosphorus Stabilizer]
The thermoplastic resin of the present invention preferably 25 contains a
phosphorus stabilizer of 0.01 to 1. patts by mass relative to 100 parts by

plp@\]fvﬁﬁ %Xm Abha]varr]ﬁ%fggy%ersta%cllllgttheeg)re‘%%nt Ir% ggtiondnf%p oly[6-

USG 0 pnosp iizer the W ite tu |ty OCCUI’I’

(1, 1a%th§mt&'8€r%frﬁ@€h§ﬁ%%9’} Q%B?S[TO“Qh%t%th@rt@E%?Q'aﬂl@ of the

present invention can be avoided. [0079] "5 The phosphorus stabilizer is

diy1nqtparticulasly-imitedeas long; as it is generally used in the public resin
industry, and examples include monophosphite compounds such as

pipelfiphehyl phasphite;~diphenytisedecy] phosphite; pheayldisodecyl
phosphite, tris(nonylphenyl)phosphite, tris(dinonylphenyl)phosphite, 10

pipetris{® 4+dirtboty | prenylyphosphite Jis(@-s-butyigsnt of 2,000 to 3,100 are

methylphenyl)phosphite, tris(cyclohexylphenyl)phoshite, 2,2-
usednigthylenepisd 6L&rtbuiiphéryhoetyishdsphite, 9 Eoeydfelo,, can be

oxa-l0-phosphaphenanthrene-10-oxide, 10-(3,5-di-t-butyl-4-

exemﬁ%d&&

ﬁﬁenzyl)-g,10-dihydro-9-oxa-10-phosphaphenanthrene-lO-oxide,
r’IU'SDJ]%-]disiloxy-Q,1O-dihydro-9-oxa—lo-phosphaphenanthrene, and the like.

The hindered amine light stability can be obtained from the
market and examples of Compound [B-1}] include TINUVINT7ODF,
TINUVIN?65, TINUVINLI44, and TINUVIN123S prepared by Ciba-Geigy
corporation.; CYASCRB UV-3853 and CYASORB UV-376b prepared by
Cytec Industries Inc.; Uvinuld4049H and Uvinuld4050H prepared bY
BASF group: ADK STAB LA-62, ADK STAR LA-52, ADK STAR LA-67, and
ADK STAB LA-57 prepared by ASAHI DENKA Co.,Ltd., and the like.

0077}

Example of Compound [B~2] include CHIMASSORBY44FDL,
CHIMASSORRB2020FDL, CHIMASSORBLIOFL, and TINUVINGZZLD prepared by
Ciba-Geigy éorporation.; CYASORB UV-3346 and CYASORB UV~3529
prepared by Cytec Industries Tnc.; UVINULS050H prepared by BASKF
group., and the like.

[0078]

[Phosphorus Stabilizer]

The thermoplastic resin of the present invention preferably
contains a phosphorus stabilizer of 0.01 to 1 parts by mass
relative to 10C parts by mass of Polymer [A-1] and Polymer {[A-Z]

of the present invention, and with the use of the phosphorus
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[0080] Other than diphosphite compounds such as 4,4'-buthylidene-
bis(3-methyl-6-t-butylphenyl-di-tridecylphosphite), 4,4 20
isopropylidene-bis(phenyl-di-alkyl(CI2 to C15)phosphite), 4,4'-
isopropylidene-bis(diphenylmonoalkyl(C12 to C15)phosphite), 1,1,3-
tris(2-methyl-4-di-tr.idecylphosphite-5-t-butylphenyl)butane, tetrakis (2,
4-di-t-buthylphenyl) -4, 4'biphenylenediphosph.ite,cyclic
neopentanetetr_ayl bis(isodecylphosphite), 25
cyclicneopentanete rabeisY% onylphenylphosphite) . e
Stab:b%%l%@nlefop%ﬁ ane Je‘itr%lyl‘b“ils g}ﬂéEf'—’bﬁt%/ﬁ)\h{ernyrlﬁwc?stph%t}é , time of the
o YGINEORGPIANGIENAYDIR(E A-AMEEVIRNORIIE) A che precont
rrea cycﬁclnoeop%ntar?estetraylb?zg,6-di-t—%uty%eny hosp ll'te), or tf}fg lfr%%gg

inve@f IMAroving hydrolysis tesistance, a phosphorus stabilizer of
relatively-high molecular weight around which a group with high steric

[bimgsance is provided, for example, tris[2 5
[[2,4,8,10-tetra-t-butyldibenzo[d,f][1,3,2]dioxaphosphefin-6-
Ty opyletimyjamines aad @l dompoiind hawving: thei structutey of jphosphaters 1ong
ester and phenol in a single molecule, for example, 6-
as 1Y3{3-tdempahydroxges-mathylpheryh bicpoxe3-24, 8D fdtrakisand examples
t-butylbenzo[d,f](1,3,21dioxaphosphepine and 6-[3-(3,5-di-t-butyl 1.0
inciqgﬁwﬁQQﬁ@QQﬁﬂﬁﬁgﬁogﬂgzggg téffgkisds triphenyl phosphite,

e L T
e
t ri.s Pptidibenzold 13,2 ddioxaphesphephin-G-y. Joxylethyl)-gmine,
methylphenyl)phosphite, tris (cyclohexylphenyl)phoshite, 2,2~
methylenebis (4, 6~di-t-~butylphenyl}octylphosphite, ¢,10-dihydro-9-
oxa—10-phosphaphenanthrene~10-oxide, 10-{3,5~di-t-butyl-4-
hydroxybenzyl) -9, 16-dihydro—~9~oxa-10~-phosphaphenanthrene-10~oxide,
10~disiloxy—9, 10-dihydro-9-oxa-10-phesphaphenanthrene, and the
like.

[0080]

Other than dipheosphite compounds suéh as 4,4 -buthylidene~
bis {3~methyl-6-t~butylphenyl-di-tridecylphosphite), 4,4’ ~
isopropylidenewbis{phenylmdimalkyl{ClZ to Cl1%)phosphite), 4,47-
isopropylidene-bis (diphenylmoncalkyl (Cl2 to C15)phosphite}, 1,1,3-

tris(2MmethylMémdiwtridecylphosphite—S—t_butylphenyl)butane,

“tetrakis (2, 4~di-t-buthylphenyl)~4, 4" -biphenylienediphosphite, cyclic

neopentanetetrayl bis{iscdecylphosphite},
cyclicneopentanetetraylbis (nonyliphenylphosphite),
cyclicneopentanetetraylbis (2, 4~di~t~butylphenylphosphite),

cycliicnecopentanetetraylbis (2, 4~dimethylphenylphosphite),
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tris(dinonylphenyl)phosphite, tris(2,4-di-t-butylphenyl)phosphite, and
tris[2-[[2,4,8,10-tetra-
t-butyldibenzo[d,f][1,3,2]dioxaphosphephin-6-ylJoxy]ethyl] amine, 20 are
particularly preferable. [0082] [Hydrophilic Stabilizer] A technique that a
hydrophilic stabilizer is added to the thermoplastic resin composition of
the present invention is known 25 for the purpose of improving the
humidity and thermal resistance propétty of the resin and improving the

cyc19%@8@@%@5%%%%{2%“}%%@% of mﬂg%q?gg%glgggﬁ%% @(‘)&gi}\:@é%%t)‘?f 0S, the

present invention IS to contain O 0] ts by t

purpRiophilic,stabiizer relalye 10400 pads byeioht of e polymer,

Examples of the hydrophilic stabilizer include a compound containing, for

stabgXample, apelyvalentalcphel gdeseribed.in 5 Japangse Unexamingdi ch a
Patent Publication No. H09-241484, a polyvalent alcohol, an ester of a

groupolyvalent atpohet anda fatty agid; @ cempounddaving adhydraphilie, tris[2-
group and a hydrophobic group described in Japanese Unexamined

[ [2, PatentPulstication N1t 200126748 A 0D083} (Poliivetent Alcphol) iAs 6-
such polyvalent alcohol, ones having the molecular weight of 2,000 or

y1l oppgsarietheratioof cirbor atoMRilBeR oF 15to"86, preterablyes & 20,
particularly preferably 6 to 20 relative to 15 that of the number of a

PhosROgoxyFgroub jﬁ“tﬂe@é‘?ﬁ@%&%cﬁle?%%Hlﬁer%%ﬁ%ﬁf%d. Winhimgeie, 6~
{3-{gyggyggyfjgyg§g¥£§§5§y£ggg§9gkenyl)propoxy]—2,4,8,1O~tetrakiS“

t-butylbenzold, f]1[1,3, 2]dioxaphesphepine and 6-[3- (3, 5-di-t-butyl-
4mhydroxypheﬂyl)propoxy]~2,4,8,10"tétrakis—tw
butvlbenzo[d, £1{1, 2, 2]dioxaphosphepine, are included.

(0081} |

Among these, 6-[3-(3-t-butyl-4-hydroxy-5S-methylphenyl)propoxy]-
2,4,8,lO—tetrakis~t—butylbenzo[d,f][1,3,2}dioxaphosphepiné, tris-
{(nonylpheylphosphite, tris[2~{[2,4,8,10~tetra-t-
butyldibenzo{d,f][1,3,Z]dioxaphosphephinw6~yl]oxy]ethyl}amine,
tris(diﬁonylphenyi)phospbite,
tris (2, 4~di-t-butylrhenyl)phosphite, and tris[éw[{2,4,8,10ﬂtetram
tmbutyldibenzo{d,f}{1,3,2}dioxapﬁosphephin%6wyl]oxy}ethyl]amine,
are particularly preferable. ‘

[0082]

[Hydrophilic Stabilizer}

| A technigue that a hydrophilic stabilizer is added to the

thermoplastic resin composition of the present invention is known
for the purpose of improving the humidity and thermal resistance
property of the resin and improving the demolding properiy at the

time of molding. A preferred embodiment of the present invention
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number, the compatibility with the thermoplastic resin is excellent, and a
bad effect on the transparency caused by forming foam at the time of
melt-kneading is avoided. The range of the 20 carbon atom number is
preferably 6 to 100, and more preferably 6 to 60. As the 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 25 group number is from 1.5 to 30, and in

which the carbon.atom nnumber is 6 or more, are preferable 41,4
3t ain @iﬁS POiﬂH%%ES%O%h&%égﬁt ot éﬁ%aﬁ di%gglll

Ccon -
%xamp es of the polyva polyvalent containing an ether

stabPend.a thioether hond, apyalicyclic -hydrocarnon.gropp, gk ap aromatic

hydrocarbon group in the molecule, but the aliphatic polyvalent alcohol is

iprefgrable. SrAdditionally.dbepalyvalentalcohek-cantaining an estai-group
is not included. Specific examples of the polyvalent alcohol include

cont3ih1hd5- tetramethylil; 2, S tritytlyoxyhexadetanecdihyidroxybotahei n
trihydroxyoctane, tetrahydroxyoctane, dihydroxynonane, 10

JapatrityedrOxymonane; detraliydroxnbidne, tpentabydrok§fondnd 34, a
hexahydroxynonane, dihydroxytriacontane, trinydroxytriacontane,
polygprbsahydrsxgifdoontané sard thelike IXrhig Hhede,alcohol and a fatty
_.3,7,11,15-tetramethyl-1,2,3-trihydroxyhexadecane is preferable. 15 ,
2C LA it ARG I8P dfid B b8y dF ﬁ%gb&lﬁzﬁal%ﬁ?‘é%o%iiaﬁsohﬁﬁjéfﬁé’émblc

aroup2igxgdecanediol, 23 heptadgcanediolbatent publication wo.

2001-26718.

f0083]

(Polyvalent Alcchol)

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,
preferably 3 to 20, particularly preferably 6 to 20 relative to
that of the number of a hydroxyl group in the same molecule, can
be exemplified. Within thé range of the ratio and the carbon atom
numbear, the compatibility with the thermoplastic resin is
excellent, and a bad effect on the transparency caused by forming
foam at the time of melt-~kneading is avoided. The range of the
carbon atom ﬁumber is preferably & tco 100, and more preferably ©
to 60.

As ﬁh@ 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 & or more; are preferable.

[0084]
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octadecanediol, 1,2-decyltetradecanediol, and the like. [0085] (Ester of
Polyvalent alcohol and Fatty acid) 20 As the ester of the polyvalent
alcohol 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 25
conditions of high temperature and hith humidity atmosphere. Besides,

AN6S that the-part of glycelin, ar.pentaerythritol i esterified with, aliphatic

ester of the polyvalent alcohol 44 disclosed in Japanese examined Patent

contBYRNcation No: HOZ-007529 areralse included ag the.preferabler i
examples. [0086] (Sorbitol Derivative) 5 The sorbitol derivative used in

hydrthespresentinvention is de xcampetnd fepreseatesbby e fgllowinghe

Formula (11) to (16). [0087]0 (R)m0(11) OH OH In Formula (11),
mo 1 eeadte pof Rand Re ndy besaive withyordiffeterst L £0 firoin Bach:othersnid: -

is any one of an alkyl group having 1 to 8 carbon atom(s), a halogen atom,
addigngan'dikexy brouhavingel to 4 Leaivoh SORIE),EHEnPaEng Atare eaehip 1s
ot i:[lglg Sgggr‘ltly an integer of 0 to 3.

Specific examples of the polyvalent alcohol include 3,7,11,15-
tetramethyl-1, 2, 3-trihydroxyhexadecane, dihydr@xyoétane,
trihydroxyoctane, tetrahydroxyoctane, dihydroxynonane,
trihydroxynonane, tetrahydrcxynonane, pentahydroxynonane,
hexahydroxynonane, dihydroxytriacontane, trihydroxytriacentane,
elcosahydroxytriacontane, and the like.

Among these, 3,7,11,15~tetramethyli-1,2,3-trihydroxyhexadecane
is preferable.

Additionally, specific examples of the polyvalent alcohol alsco
include 1, 2-hexadecanediol, 2, 3-~heptadecanediol, 1,3~
octadecanediol, 1,2-decyltetradecanediol, and the like._

(0085]

(Ester of Polyvalent alcohol and Fatty acid)

As the ester of the polyvalent alcohsl and the fatﬁy acid, for
example, & sorbitol derivative and the like disclosed in Japanese
Unexamined Patent Publication No. 2001-26682 are preferably used
és they are excellent in transparency and provide a resin
composition giving a less detericration 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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[0088] 15 Specific examples of the compound represented by above
Formula (11) include 1,3,2,4-dibenzylidensorbitol, 1,3-benzyliden-2,4-p-
methylbenzylidensorbitol, 1,3-benzyliden-2,4-p- et_hylbenzylidensorbitol,
1, 3-p-methylbenzyl.iden-2,4- benzyli_densorbitol,
1,3-p-ethyl.benzyliden-2,4-benzylidensorbi.tol, 20
1,3-p-methylbenzyliden-2,4-p-ethylbenzyli_densorbitol, 1,3-p-
ethylbenzy.liden-2,4-p-methylbenzylidensorbitol, 1,3,2,4-di(p-
methylbenzyliden)sorbitol, 1,3,2,4-di(p-ethyll [liden)sorbitol,

1] S ol VDO brbE 13,0 b 4k r o H07-007529

propylbenzyliden)sorbitol, 1,3,2.4-di(p-n-butylbenzyliden)sorbitol,
are B e o b S 8.5 T At
W@ nzyliden)sorbitol, 1,3,2,4-di(2',4'- dimethylbenzyliden)sorbitol,
,3,2,4-di(p 5 methoxybenzyliden)sorbitol,
153 2A-dip-ethexyhenzyiden)sorbitol,
1,3-berizyliden-2,4-p-chlorbenzylidensorbitol, 1,3-p- chlorbenzyliden-2,
Thbeazisiensorhital i 3 pehlarbenzylidem?, $resent invention is the
p-methylbenzylidensorbitol, 1, 3-p-chlorbenzyli.den-2,4-p-
conmpethytbenzylidensdrbitoh10-he following Formula (il) to (16).
1,3-p-methylbenzyliden-2,4-p-chlorbenzylidensorbitol, 1,3-p-
EtRylbénzyliden-2, 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 1,3,2,4- dibenzylidensorbitol,
1,3,2,4-di(p-methylbenzyldet gﬁﬂtol, 15

1{82? -di( Cethylbe yliden)gorbitol, 1,3-p-chlorbenzyliden-2,4-
opre lbenzyli en%orbito., 1.,3,2,4-diEpicqIcirbenzyliden)sorbitol, and a
{ ixture of tWo more of these.

OH

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 B8
carbon atom{s), a halcgen 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 examples of the compound represented by above Formula
(11} include 1,3,2,4~dibenzylidensorbitol, 1,3-benzyliden~2,4-p-
methyibenzylidensorbitel, 1,3-benzyliden-2,4-~p-
ethylbenzylidensorbitol, 1,3-p-methylbenzyliden-2,4-
b@nzylidensorbitol; 1, 3-p~-ethvibenzyliden~2, 4~benzylidensorbitol,
1, 3-p-methylbenzyliden-2, 4-p-ethylbenzylidensorbitol, 1,3-p-
ethylbenzyliden~Z, 4~p-methylbenzylidensorbitol, 1,3,2,4~di{p-
methylbenzyliden}sorbitel, 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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Among the sorbitol derivatives described above, a compound

represented by the following Formula (12) is the preferable 20 example.
[0089]0R' R0 (12) OHOH In Formula (12), R and R' may be same
with or different from 46 each other, and is a methyl group or an ethyl
group. [0090] OH fOOH (R)mo (1 3) OH OH In Formula (13), each R
may be same with or different from each 5 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]

ProPSREditic/eamples 5t the Compbuntrrepréseited By thé atsdve 1o-en) sorbitol,
3 Ay AR dohSOISIA 3 TR promsT beryTarscrbrar S

o b aey s oo 2 4. 4 imbryiberiden)sorti,
dime&i-PomeiRaxyhenzylidensashitol; 2:4-p-ethgxyhenzylidensorbitol, .
methoxybenzyliden) sorbitol, 1,3,2,4-di(p-ethoxybenzyliden)sorbitol,
1,34benzylidenm2,4—p—chiorbenzyiidensorbitol, 1,3-p~
chlorbenzyliden—-2Z, 4-benzylidensorbitel, 1,3-p-chlorbenzyliden-~2,4~
p-methylbenzylidensorbitol, 1,3-p-chlorbenzyliden-2,4~p~
ethylbenzylidensorbitol,

1,3~-p~-methylbenzyliden-2, 4-p-chlorbenzylidensorbitol, 1,3-p-
ethylbenzyliden~2,4—p—chlorbenzyiid@nsorbitol, and 1,3,2,4~di (p~
chlorbenzyliden)sorbitol, and a mixture of mofe than two or mors

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~ethylbenzylidan)sorbitel, 1,3-p-chicrbenzyliden-2,4-
p-methylibenzylidensorbitol, 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

represented by the following Formula (12} is the preferable

example.

[008B9]

+

@] ey R
g W ala W
N\ A
R/\//{}——'(O © (1 2)
OH '
OH

In Formula (12), R and R’ may be same with or different from
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15 2,4-p-chlorbenzylidensorbitol, and a mixture of two or more of these.
[0092] 0 -Z/(R)" HO/ OHO (14) OH OH In Formula (14), each R may
be same with or different from each 47 other, and is any one of a alkyl
group having 1 to 8 carbon atoms, a halogen atom, and an alkoxy group
having | to 4 carbon atom(s), and n is an integer of 0 to 3. Specific
examples of the compound represented by the above 5 Formula (14)
include 1,3-dibenzylidensorbitol, 1,3-pen- propylbenzylidensorbitol,
1,3-p-i-propyl.benzyli.densorbitol, 1,3-p- n-butylbenzylidensorbitol,
each 5 byt Berisy BeREOMIol S 145 Chut beniyitiehsdrbito
[%. %&i‘A'-dimethylbenzyliden)sorbitol, 1,3-p-methoxybenzylidensorbitol,
%p thoxybenzylidensorbitol, 10 1,3-p-chlorbenzyl.idensorbitol, and a
mixture of two or more of these. [00931 O CH20R4 (1 5) RIO OR3 OR2
In Formula (1.5), R R4 each is a fatty acyl group having 10

(“H. 0
(R);;"’J—{O > (13
OH :
OH
In Formula (13), each R may be same with or different from each

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 compcund represented by the above
Formula {(13) inélude 2,4-benzyiidenscrbitel, 2,4-p-n-
propylbenzylidensorbitol, 2,4wpfiwpropylbenzylidensorbitol, 2, 4-p-
n-butylbenzylidensorbitol, 2,4pr5mbutylbenzylidensorbitol, 2, 4~p~
t-butvlbenzylidensorbitol, 2,4-{2’,4" ~dimethylbenzyliden)sorbitol,
2, 4-p-methoxybenzylidensorbitol, 2,4-p-ethoxybenzylidensorbitol,

2,4-p-chlorbenzylidensorbitel, and a mixture of two or more of

these.
[0092]
- 0 = (R},
N/
o
HO (1 4)
y—0H
o

In Formula (14}, each R may be same with or different from each
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15 to 30 carbon atoms or a hydrogen atom. Specific examples of the
compound represented by the above Formula (15) include
1,5-sorbitanmonostearate, 1,5- sorbitandistearate, 1,5-sorbitantristearate,
1,5- sorbitanmonolaurate, 1,5-sorbitandilaurate, 1,5-sorbitantrilaurate, 20
1,5-sorbitanmonopalmitate, 1,5-sorbitandipalmitate, 1,5-
sorbitantripalmitate, and a mixture of two or more of these. [0094] 48 \jy
OR7 CHCH20RS (7 6) R50 ORB In#ormula (16), R5 to R8 each is an
aliphatic acyl group havipg 10 ta 30 carbon atoms or a_hydrogen atom.
ot e@pe%ﬁ% éfarﬁ%%sggﬁh%%oamﬁé%ﬁg reqprrce“slgntgé‘a‘”’rblyrl orlmﬁ a 86?‘%%0{1 atoms,
a ha i%%{%%e E}t%-%e)r%%ﬁ}agrrpog f)gg) ra%rolu%_sr?éprl!@h?I%_teggat%’ %?ﬂfl rhon atom(s),
sorbitantristearate, 1,4- sorbitannmonolaurate, 1,4- sorbitandilaurate, 1,4-
and SorRitantrilayrate. 1,45 sosbitanmgonopalmitate, 1,4-sorbitandipalmitate,
and 1,4- sorbitantripalmitate, and a mixture of two or more of these. 10
si9095F Ameng.above serbitalbasedderiatives.epztidenesoritel above
derivatives represented by above Formulas (11) to (14) are preferable
Formahd dibanzylidebesorbital eefivativey tepresentedilye abaveF-prania (11)
is more preferable. The sorbitol-based 15 derivatives represented by
propFopmiutasl(d9 e (1) Araly, be used i SinglewriiacoribiAaticw Withtedoh 1, 3-p-
other.

n-butylbenzylidensorbitol, 1,3-p-s-butylbenzylidensorbitol, 1,3-p-
t-butylbenzylidensorbitol, 1,3-{2’,4"-dimethylbenzyliden)sorbitol,
i,3-p-methoxybenzylidensorbitel, 1,3-p-ethoxybenzylidenscrbitol,

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

these.
[00G93]
0 CHOR?
(15)
RO 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 above
Formula (15) include 1,5-sorbitanmoncostearate, 1,5~
sorbitandistearate, 1,5-sorbitantristearate, 1,5~
sorbitanmonolaurate, 1,5-sorbitandilaurate, 1,5-sorbitantrilaurate,
1, 5-sorbitanmonopalimitate, 1,5-sorbitandipalmitate, 1,5-
sorbitantripalmitate, and a mixture of two or more of these.

{0094]
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In order to improve dispersibility of the sorbitol-based derivatives
mentioned above, the derivatives may be mixed with aliphatic acids. An
example of the aliphatic acids includes an 20 aliphatic acid having 10 to
30 carbon atoms. [0096] (Other esters) For the polyalcohol aliphatic acid
esters having a 3 or more valence, ones in which a part of the alcoholic
hydroxyl group is 49 esterified can be used. A part of the specific
examples of the polyalcohol aliphatié &cid esters which can be used
include glycerin aliphatic acid esters such as glyceryl monostearate,
glyceryl mon%@blrate, glyceryl monomiristate, glyceryl 5 monopalmitate,
glyceryl distearate, and glycerin dilaurate; and pentaerythritol aliphatic
acid ester Qéoﬁentaeryth(itpl@onostearate, pentaerythritol
te, pentaerythritol distearate, and pentaerythritol dilaurate,
erythrtgl tristearate. 10 [0097] (Hydrophilic stabilizer-Compound
having hydrophilic group and hydrophobic group) Examples of the
compounds having hydrophilic group and hydrophobic group include an
Tamife-corhpouhd or dmide cempeurid its 1&rwhithpthethydrephilicgroup
in the compound is a hydroxyl alkyl group and the hydrophobic group is an
haviatkyl §réiip Raviagd ennidraneaboniaterss: JO698E Specifically,

examples include myristgl diethanolamine, 2-

Specific examples of the compound represented by Formula (16)

include 1, 4-sorbitanmonostearate, 1,4-sorbitandistearate, 1,4-
sorbitantristearate, 1,4- sorbitanmonclaurate, 1,4~
sorbitandilaurate, 1,4w.sorbitantrilaurate, 1,4-
sorbitanmonopaimitate, 1,4-sorbitandipaimitate, and I,4-
sorbitantripalmitéte, and a mixture of two or more of these.

[{0085]

Among above sorbitol-based derivatives, benzvlidenesorbitol
derivatives represented by above Formulas (11} to (l4) are
preferable and dibenzylidenescorbitol derivative represented by
above Formula (11) is more preferable. The sorbitolwbaséd
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 menticned 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.

[009¢6]
{Other esters)
For the polyvalcohol aliphatic acid esters having a 3 or more

valence, ones in which a part of the alccholic hydroxyl group is
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20 hydroxyethyl-2-hydroxydodecylamine,2-hydroxyethyl-2
hydroxytridecylamine,2-hydr_oxyethyl-2-hydroxytetr_adecylamine,
pentaerythritol monostearate, pentaerythritol. distearate, pentaerythritol
tristearate, di-2-hydroxyethyl-2- hydroxydodecylamine, alkyl (carbon
atoms 8 to 18) 25 benzyidimethylammonium chloride, ethylenebisalkyl
(carbon atoms 8 to 18) amide, stearyl diethanolamide, lauryl
diethanolamide, myristyl diethanolamide, and palmi_tyl diethanolamide.

Among these, 50 the amine compound ar the amide compound, havin
estequhteRy kYl bg?oﬂﬁ?§pre?%r§€l§%s%%.%e i SLARY09 %ne

L. XA
ese nyarop ilic sta%{ﬂlzers are

polyq1eiued 1 fne armonlastic sesinof e praselipvantion.inag Agoun of

0 arts 5 by mass, preferably 0.05 to 5 parts by mass, more

glycé’ﬂfﬁ%@@%’p@;&tﬁ%%@{@ by, mass, Lelafjve 10 400 parts by massfa rate,
Compound [A- 1] and Compound [A-2] in the preset invention. [0099]

g1ycdStherArhitrary-Gempanepts]10 Innthe-thermeplastic rgsinceamposition of
the present invention, in addition to the components mentioned above,
mono@bitrary teompagentsyduchi as askroven weathering-stabilizér,laurate; and
. heat-resistant stabilizer, antistatic agent, fire retardant, slip agent, anti-
pentdstouking ageht,antifbg abent dbBrieants RatUTERSIl, Synisesized 15l tol
wax, and organic or inorganic filler or the like may be blended within the
mONOTEHRHE W Pot StHASHY tfﬁéb‘?é‘f%rf%?ﬁ%%&b%‘é@ of BFE b Hetent

. of the present invention. Faor example, as for the weathering stabilizer.
At Bt a8 "SURTA O YPBRERES, LIIAVINGE A Sorrs SUdH sdta Co "

tristearate.

{0097]

(Hydrophilic stabilizer-Compound having hydrophilic group and
hydrophoblc 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 group having 6 or more
carbon atoms.

[oosg]

Specifically, examples include myristyl diethanolamine, 2-
hydrozyethyl-2-hydroxydedecylamine, 2-hydroxyethyl~2-
hydroxytridecylamine,2mhydroxyethyl—Z¥hydroxytetradecylamine,
pentaerythfitol monostearate, pentaerythritel distearate,
pentaerythritol tristearate, di-Z-hydroxyethyl-2-
hydroxydodecylamine, alkyl {(carbon atoms 8 to 18)
benzyldimethylammonium chloride, ethylenebisalkyl ({(carbon atoms 8
to 18) amide, stearyl diethanolamide, lauryl diethanolamide,

myristyl diethanclamide, and palmityl diethanclamide. »Among these,
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20 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
benzotri_azoie-based ultraviolet 25 absorbers include
2-(5-methyl-2-hydroxyphenyl)benzotriaz_ole, 2,2- hydroxy-3,
5--bis(a,a-dimethylbenzy.7.)phenyl, 2-(2'-hydr_oxy-5'-
methyl-phenyl)benzotriazole, 2-(2'-hydroxy-3',5'-di-t-butyl 51

phenyl)benzotriazole, 2-(2'-hydroxy-3'-t-butyl-5'-methyl-phenyl)- .
he ST oBBREOMAROIS: 2-(2-nYRHo . 38U KBLARa1 .51 r 0%y alkyl

o chlgrsobepgggli:azboie, %—é%'&hydroxy-&-n- octoxyphenyl)benzotriazole;
9“YBenzothiazole derivatives such as 5 Tinuvin 328 and Tinuvin PS (both

fﬂ%@gaﬁ ?g f§m9%§%%@¥f%%r§lgQea@gcluded in the thermoplastic
SEESORB709(2-2'-hydroxy-5'-t-octylphenyl)benzotriazole, Shiraishi

resigalciumiaisha doED ) whichiarg commercialy,avaiable. 8pecifics 10 parts
examples of benzophenone-based ultraviolet absorbers include

by m&4=gihydroxybenzepliencne,2-hydraxy=4methexybenzophenone: rd®ly 6.1
2,2'-dihydroxy-4-methoxybenzophenone, 2,2'-dihydroxy-4,4'
to Sdimsethexyhenzophenonéa i ainydrok{-44'xdimetiosygss of Compound [A-
sulfobenzophenone, 2-hydroxy-4-methoxy-2'-carboxybenzophenone, 2-
1] amghresyiiiethdXy-BlsutfobEn2 ophEfSie HirRItAi2-hydroxy-4-n-
octoxy benzophenone, 2-hydroxy-4-octadecyloxy benzophenone, 2 15
-4-n-dodecyloxy benzophenone, 2-hydroxy-4-

nzyloxybenzophenaone, 2,.2'.4,4'-tetrahydroxy benzophenone, 2-
E@grr‘o%{y- ¢ oﬁ%%%&%é%z%%%%%%%e, 2-hydroxy-4-(2-hydroxy-3-

I@%@@CBH%QB > Mi@%@%é@’i@ﬂlo@%@ Muﬁ%gggr‘?ﬁ' invention,
dihydroxy-4,4'-dimethoxy benzophenone and other tetra-substituted

in addition te the components mentioned above, arbitrary
components such as a known weathering stabilizer, heat-~resistant
stabilizer, antistatic agent, fire retardant, slip agent, antil-
blocking agent, antifog agent, lubricant, natural oil, synthesized
0il, wax, and organic or inorganic filler or the like may be
blended within the scope of not disturbing the preferred
properties of the optical component of the pressnt invention.

For example, as for the weathering stabilizer blended as
arbitrary components, uliraviolet 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.

f0160]

Specific examplés of the benzotriazole-based ultravioclet
absorbers include 2%(5~methyl~2mhydroxyphenyl)benzotriazole, 2,2~
hydroxy-3,5~bis (o, a~dimethylbenzyl)phenyl, 2-{2'-hydroxy-5'~

methylmpheﬁyl)benzotriazole, 2- (2" ~hydroxry-3’,5" ~di-t-butyl-
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20 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- 25 (3,
5-di-t-butyl-4-hydroxyphenyl) propionate] methane, R-(3,5-d.i-t-
butyl-4-hydroxyphenyl)alkyl propionate ester, and 2,2’
oxarnidebis[ethyl-3-(3,5-di-t-butyl-4-Hydroxyphenyl) propionate], 52 fatty

phenﬁi meg%l s];:tlts suih as)zmg Stﬁ ﬁ‘t%%(a%?lgwm sgeatraae,raggne 61 henyl) -

roxystLeara e, and polya y acid es ers stch as yce n

5~ Chi(?f‘géJ*%af:g{%l%}é%eirén distearate, pEDIALrythriol monpsicarate. phenyl) -5-

pentaerythritol distearate, and 5 pentaerythntol tristearate are exemph

ch1cFUAbER Rhosphoreus stabilizgksssuch,ag distearyl pentaerythritol
diphosphate, phenyl- 4,4'-isopropylidene diphenol-pentaerythritol

octodiphosphate 1is(@:6-1dihutyl-demethyipehnylpemtaar, ythirtes such as
diphosphate, and tris(2,4-di-t-butylphenyl)phosphate, may be used. These

Tinu¥@stabilizensdndybevhlentgd dloné anamecdmbinatioh. For@xamplecigy Co.,
bending of tetrakisimethylene-3-(3,5-di-t-butyl-4- |

Ltd. hydroxypheRyibio pithiate inethave) and-ziné skedraiehna glydgirotriazole,
monostearate may be exemplified. Theses stabilizers may be used by

Shirgisiding Bhe kit BF bwbor hdle-Rindel £8 [@f@?ﬁﬂ%ﬁ@iﬁééé&ﬁn%ﬁﬁ&ﬁble
E)partlc larly, the noI|c I‘ltIOXId nts are p}gefera%) sed within, the

spc%ffe d‘i‘cnoetxat'[l Bing’th Sﬁéct[% STREhindered Amine-Basad fight == ers

amine-basé

inclgggugggidihydroxybenzophenone, 2-hydroxy-4-methoxybenzophencne,
2,2’ -dihydroxy-4-methoxybenzophenone, 2,2’;dihydroxy—4,4’m
dimethoxybenzophenone, 2,27 -dihydroxy-4,4f-dimethoxy-5-
sulfobenzophenone, 2-hydroxy-4-methoxy~-2’ ~carboxybenzophenone, Z-
hydroxy-4-methoxy-5~sulfobenzophenone trihydrate, Z2-hydroxy-4-n-
octoxy ben;ophenone, 2-hydroxy-4-octadecyloxy benzophenone, 2-
hydroxy—4—n-dodecyloxy benzophenone, Z-hydroxy-4-
benzyloxybenzophenone, 2,2°,4,4" -tetrahydroxy benzophenone, 2-
hydroxy—émdodecyloxy benzophenone, Z-hydroxy—4- {2-hydroxy-3-
methacryloxy) propoxy benzophenone, Uvinul 490 (a mixture of 2,27~
dihydroxy-4, 4" -dimethoxy benzophenone and other tetra-substituted
benzophenone, manufactured by GAF Corporation), and PermyiB-100
{(benzophenone com?ound, manufactured by Ferrc Corporation).

fO101]

As. for the heat-resistant stabilizer blended as an arbitrary
component, phenclic antioxidants such as tetrakis[methylene-3-
{3, 5~di~t-butyl-4-hydroxyphenyl)propionateimethane, p~(3,5-di~t~
butyl-4-hydroxyphenvl)alkyl propicnate ester, and 2,27~

oxamidebis{ethyl-3-(3, 5-di-t-butyl~4-hydroxyphenyl)propionatel,
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20 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 method can be employed. For example, the method includes
simultaneously blending each component. [0103] 25 [Thermoplastic resin
composition of the present invention] The thermoplastic resin composition
of'the present invention includes Polymer [A-1] represented by Formula
(1), and Compound 53 [B-1] and Cofipound [B-2]. In addition, the
thermaoplastic resin composition of the present invention includes Polymer
fa S g 3 S SIS OB et R& nidioky of epiaiia o re.
ructural units, -1], 5a - ' :
et o Compaind [8-1] and Campound (b2 netudein ="+
such A thepmoplasticdgsin.compesition of the- present invention is from 0.3
to 5 parts by mass, preferably 0.5 to 4 parts by mass, and more
pentfseferablytbto 3qaststeiamass relativedo Aporparts by mass:30.0f, and
Polymers [A-1] or [A-2], and the mass ratio [B-I}/[B-2] is 1/10 to 10/1,

- pent peeferablytlb to H5ib{0404] (R3 CH2CHIRER2EY (1)@ X Iphosphorous

Formula (1), x and y each represents a copolymerization 15 ratio and is a _
stabidalasumbersatistyindlor e ly/ren o5 ispieskbrts Biuinbelt6f aphenyl-

substituent Q and is an integer satisfying 0 <-n <-2; Risa 2 + n valent
4,4’C&éﬁﬁEﬁgfkﬁgﬁ%ﬁedlphenol—pentaerythrztol diphosphate, bis(2, 6~

di-t-butyl~4-methylpehnyl)pentaerythritol diphosphate, and

tris(2,4-di-t-butylphenyl)phosphate, may be used. These

stabilizers may be blended alone or in combination. Fcr example,
bending of tetrakisimethylene-3-(3,5~di-t-butyi-4-
hydroxyphenyl)prepionateimethane, and zinc stearate and glycerin
monostearate may be exemplifised. Theses stablilizers may be used
by blending one kind or two or more kinds.

[0102]

In the present invention, particularly, the phenolic
antioxidants are preferably used within the scope of not
disturbing the effects of the hindered amine-based light
Stébilizers.

A blending methed of the cyclic clefin polymer and other resin
components or additives used in the present invention is not
Limited and a known méthod can be employed. For example, the
methgd includes simultanecusly blending each component.

f0103]

{Thermoplastic resin compositicn 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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or more kind(s) selected from hydrocarbon groups having 2 to 20 carbon
atoms; R2 is a hydrogen atom or a monovalent group of at 20 least one or
more kind(s) 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 54> hydrogen atom or a monovalent
_-group.of-at | ne ormore kind(s) selected from hydrocarbon groups
B 12&%#1)8 Ic%gnﬁ(%l%%%bjﬁg aé':g)r'n(s). Compound [B-1] is a hindered

aninghased,light stabilizer.shaving the molecularweight f 4000 MOMe resent:

and less than 1000, and Compound [B-2] is a hindered amine-based light
investabiizef having: themelesular aveightefLeRO anmore anel 300Q o le8Sire on
[0105] A method of producing the thermoplastic resin composition of 10
at lthespreseat mventipnds notpasdicefary innitedand akbown Methodicadn [B~11,
be used. Specifically, the thermoplastic resin composition of the present
and [pventonds producetkintd pefet stidpe’ by adding the components
mentioned above which are Polymer [A-1] or Polymer [A-2], and )
e6mpBURE B &%‘@bﬁ?ﬁodﬁ [B-272% the" B hiiteldt aminepasdgd in the
h Ii%ht sta?ilizer, ad,din%g;)hosphorous s%abi izers and hytdro hilic stabilizer
SrEEordig o the objectd trthet Adding Gitter arbitary compsdherits withir =~

0.3 gé%’p Lot isﬁl‘ggis”,gr%‘ﬁg%%%%% ft@?é”‘é%”tif)”%?a@strbesg f(r)'r?asshs, and

rying tne com onents o ngt components ithau
more“?E@?%%tlﬁ"}BWrﬂ_ZQ@bﬁ)oﬂagl%@d%ry melt blenderand homamixer orihe,y, nass
IKE an en
of Polymers [A-1] or [A-2], and the mass ratio [B~1]/([B-2] is 1/10
to 10/1, preferably 1/5 to 5/1.

(01043

R3 CHE—»CHT
() ke )y (1)
\ (\@)n .

In Formula (1), x and y each represents a copolymerization
ratio and is a real number satisfying 0/100 = y/x < 95/5; n
repregents a number of a substituent 0 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 grcoups 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 7 to 10
carbon atom(s); Q is a divalent group df at least one or more

kind{s) selected from structures represented by COORY; and R® is a
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pelletizing the components by using the extruder. Moreover, depending
on the shape of molding material to be molded, a molded product can be
obtained by injection molding method, extrusion molding method, blow
molding method, vacuum molding method, and 25 slash molding method.
[0106] In case of using the thermoplastic resin composition of the 55
present invention for optical applications, it is necessary to transmit light
beam. Therefore, it is preferable to h&ve light transmittance in a preferred
nyar GRS e ight tansmitianee iy defined by-aptal Jght tapsmitange or a
Y sﬁec raltllgr%t transmittance acco?glng to the app ications. In case o

kindVSing.bethemmoplasticitesip. composition intatal, ight.ar a plurality of, 14,0,
wavelength region, it is necessary to have good total light transmittance
atom@hd the total light transmittance in a state where an antireflection coating
is not provided on the 10 surface is 85% or more, preferably 88 to 93%.
Asthemdhe toml 1lightdransmitiance ds 86%ar moredthei rgquired-amauntaf
light can be obtained, thus it is preferable. A measuring method of the
havitotaklightirdrsmittanceeay use & Kidive method andithesmeasbirng 1000, and
apparatuses are not limited. For example, on the basis of ASTM 15
ComppE@3| BmétHot i exetified By arthethbeii Whidhtofdt dight 1 zer having
transmittance is obtained by molding the thermoplastic resin in such a

the Gayaratd'sHéet Plabimyta thitknéds 8F3mn? afd HESsdring 3hE molded

@11%9% sing a haze meter. [0107] 20 In case of an optical. system (for
xam[ﬁe, laser optical

A method of producing the thermoplastic resin composition of
the present invention is not particularly limited and a known
method can be used. Specifically, the thermoplastic resin
compésition of the present invention is produced in a pellet shape
by adding the components mentioned above which are Polymer [A-17]
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 scepe 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 matériai to be molded, a molided
product can be obtained by injection molding method, extrusion
molding method,'blow molding method, vacuum molding method, and
slash molding method.

[0106]

In case of using the thermoplastic resin composition of the



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 25 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 56

spectral light transmittance is 85% orsmore, the required amount of light
can be obtained, thus it is preferable. As a measuring method and a

oresghdaditii delite, & knd Bt &nd GaVicd Gan b USed“SFEGMEAIY;®
tran%wsf' g?f%’ﬁﬁ%"meter MRy peexemplified. as 5 the, reie £J %%t"x'r%e'i ight

er,etﬁréi'thermoplastlc résin corﬁpgsrltlon of the presen

t ran%iemigﬂééaﬁﬁxgelm Eggtcgﬁn @é%.e atl‘%é{v %Vﬁ#%r%gt@rogrgﬁ% E(E ance is

\Y;

420nm, particularly of 400 to 420nm, for example of laser light 10 and the
def1:50gckal lightiransmitignee of 85% 0F moreats wavelepgth-af 400,/m,

and the spectral light transmittance is preferably 86 to 93%. In addition,
trantha thermeplastie resincampasitionof the prasent invention hardly

generates deterioration. Therefore, the optical property hardly changes

1h5 weven adediasran optcdlietement. Furtherrsinte thereissart ieffectdorotal

preventing foreign substances on the surface of the molded material
1ighbppdingd b rdldiby the résiiebrisositicie gtz possibiestdibesmsedry to have

suitably in the optical elements. In case of using in the optical '
goodcgﬂﬁ%%

et8IE KhoAISPY BhfifefiRcfon ch3fing 7 providel so g likhernce

in ai%¥gg¥§EJQEre an antireflection coating is not provided on the
surface is 85% or more, préferably 88 to 93%. When the total
light transmittance 1s 85% or more, the required amount of light
can be cbtalned, thus it is preferable. A measuring method of the
total light transmittance may use a known method and the measuring
apparatuses are not limited. F[or example, on the basis of ASTM
D1C03, a method is exemplified by a method in which total light
transmittance is obtained by molding the thermoplastic resin in
such a way that a sheet having a thickness of 3mm and measuring
the molded sheet using a haze meter.

[0107] .

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 cecating is not provided on the surface is

preferably 85% or more, more preferably 88 to 93%. When the
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light transmittance. [0109] [Optical Element] The optical element is a

component used in an optical system, 25 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 5"l transmission type lenses such as lenses of glasses; pick up

lenses of Optical Disk such as CD, CD-ROM, WORM (write once, read

many optical disk), MO (the Laser Disk that is rewritable; optical

rpagTeTc d%s{g:),tMD gmi_ni-disc(:), and DYD (digital video disk); 5 lenses for
SPeddinning faser stich 250 Rivses'6F 1858r Béam Brinter ferisedfor € amount

ensors;_prism lenses for finder of camera. As for. applications of laser .

o Rk GO (S coies o o Shtcal it NG (oA 9
met HRBEI RISk thatis rewriiable; pptical, magnetic dise), MD (minjzdisc), and, 1.

DVD (digital video disk) are 10 exemplified. As other optical applications,
usedightgide plate fak, Jiguid;geystal display: optical film SHah-2%PRIAKIZING cd as

film, phase difference film, and light diffusion film; light diffusion plate;
the opticalcard; and/ligquid crystal display element substrate are exemplified.

15 The thermoplastic resin composition of the present invention may be

MRdlééd in a various form of spherical shape, rod-like shape, plate-like

shape, column shape, cylindrical shape, tubular shape, fibrous shape,

fith'dMabe, brShEBESRSPE 2a1d MaifEé LsEETR e Vatio o aBewent

. 20011
invent on(ﬁas excellent light trammittance at a wavelength of 390

to 420nm, particularly of 400 to 420nm, for example of laser light
and the spectral light transmittance of 85% or more at a
wavelength of 400 nm, and the spectral light transmittance is
preferably 86 to 93%. 1In addition, the thermoplastic resin
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
iight transmittance.

f0109]

[Optical Element]

The optical element is a component used in ah 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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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, 25 extrusion molding method, blow
molding method, vacuum molding method, and slash molding method
can be employed. However, from the viewpoints of moldability and
productivity, the injection 58 molding:ihethod is preferred. The molding
trangi0diion s approximately selacted agcording (0.3 puipase of yses o1 oo
“ U molding me f But the ?emperature of the resin i the |njec'tioE|21 molaﬁ}g‘
of offiaibed ls genetally selecteq oM heuange gl 1a0UP 40AC, prefereblyan,
00 to 350C, more preferably 230 to 330C." Since the thermoplastic resin
opti €OMREsition ofthe present invention iisiexcellent indow: birefringenge cal
transparency, mechanical strength, thermal resistance, and low
magna@bserpiion: jtis possibie itedie used imyanous applicationsy ando disk) ;
particularly it is 10 possible to be used suitably in the optical element used
Lensdrs theopticahpitkyp device. §0th1 e fOpticalgath différeheegprobidimg printer,
structure] An optical path difference providing structure is a structure 15
Lensgrvirigra Actionsof providing alsredefetinineddplicall patdiffererft® tbor
a predetermined light on at least one optical surface of the optical

2Pl bfgthéRtsthrdudif WhicH i light padsBsEHéreifiahlr, itwill e WeSeribéd 3
in detail in Fig. hi lates to the pick ice.,20 The thermoplastic, .
manylrréé)ltﬁjc%#ﬂ &gsbwalﬁg)ergt%gs%%se%pglgg dt%vali%e is regrl [c{ggg?solgtlcal

pOSItiO resent Inventionis

'magnetic disc), MD (mini-disc), and DVD (digital video disk) are

exemplified. As other optical applications, light guide plate for
liquid crystal display: optical film such as polarizing fiim,
phase difference film, and light diffusion film; light diffusion
plate; optical card; and liquid crystal display element substrate
are exemplified.

The thermoplastic resin composition of the present invention
may 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
varicus forms above.

{01101

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 enployed. However, from

the viewpoints of moldability and productivity, the injection
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disposed in a common optical 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 objective optical
element, a saw-like diffraction 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 light beam passing through
neighboring orbicular zones are giventoy the predetermined optical path
difference. By settin itch (diffraction power) or a depth (brazed 5
mo}'dw}:ff\l/erféer?&ﬁ?oﬁ%é) é%?%%ﬁj% Ure,%a%efolf1 ?edlonﬁic%?afglg%f lghi density’,
the light heam from.the first light source for light-call . spot
e T Lot Tght A ot Tor- e VL. e Tght baam fom the
mo 10 $REORL fightisowee fopms a.dighi-collected spat by fisst diffrachien ightct i on
10By using the light having a different diffraction order, an efficiency of
mo 1 ¢ difffagtion imeach gase is inproved:-se thatthermamesint ohdightis seaured.
[01131 As for the CD, it is preferable that the light beam from the 15 third
400 °lightseifcedd set tna diffratdd lightibaving theé ordéri samagtotthat 6ithe.
DVD, but also may be set to the other suitable . order. In this example, the
Sincfirstigiffreetetitightis allowetsas inaheBVDitefofh & lightresiketéd spgention
Such diffraction structure is one example of the optical path 20 providing
is esgaétfBladd oliet Kiowit sirbeRies of tpRaSEarency, mechanical

strength, thermal resistance, and low absorption, it is possible
to be used in various applications, and particularly it is
possible to be used suitably in the optical element used in the
optical pickup device.

[0111]

[Optical path difference providing structurej

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 thermcplastic resin composition of the present invention is
disposed in a commoﬁ opfical path of a first light source, a
second light source, and a third light source and used in an
objective optical element CBL having a diffraction structure.
Further, in the objective optical element, a saw-like diffraction
étructure is provided.

(01121

This structure is provided in which fine steps are provided in
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difference providing structure' or ‘'multi level structure' may also be
employed. Herein, the optical path difference providing structure is
employed so as to correct a spherical aberration caused by the 25
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 60 wavelength (mode hop).
The former is the correction for a spherical chromatic aberration caused

by the wavelength difference .of 50 te ore, angd the| L cam
a cotééngrlcﬁgﬁ?gern aﬁ é% the %ﬁ@y§yf 5%%%? §ﬁ§' Q 1%%%3;b

€ correc or a small wavelength variation changing within 5 rim.

pass {01140 this.example, an example in which-the diffraction spructye s e

provided on'the objective optical element is described, but it is also

préd@@@%@%&ib@;ﬁ[@&i&iﬁd};ﬁtmﬁiﬁ!m&iﬁwms such as a collimator or
' coupling lenses. 10 It is most preferable to use such material in the optical

relementihaying airefracting sfirface iand anasphericalsutfacel By usingd
the thermoplastic resin composition of the present invention, prolonged
wave Liseaghichds rédlizeskonlytimacglass in #ve {past i:aowaehlized; ahdthect high
optical path difference providing 15 structure which is impossible in a
dens jlas lehB Tahlisd Fe iR réafed- o1 51 fOpticd pickify d&icéPARS 2
.. optical pickup device is a device havin a,fggction of 201pla%ing bac ‘
L gh G fecording Tiorfatibh orP & dipticelf £+ <t ion Hight,” and as for

the DVD, the light beam from the second light source forms a
light-colilected spot by a first diffraction light.

By using the light having a different diffraction order, an
efficiency of diffraction in each case 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 1ight 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 Structur@, and other known structures of ‘phase
difference providing structure’ or ‘multi level structure’ may
also 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 alsoc 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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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. 25 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 61, obtained from the thermogptastic resin composition of the
resent invention will be described with reference to Fi In Fig.

116
waw%ﬂ%%rd@?@?hg%hcal Bidkuid8ice Uit ﬁlec%rlfg %tslo&ﬁcé? %5Vﬁﬁg
thy len f405 lled,blu let |
Sphe§ eolrJr‘?rqg cvt\)l?nvpea%ﬂi? ?l opﬁcal%ssg g?lh?g% (%) ng’%lt%eﬁ%%eg 18 gé% ﬁjﬁfterence
of 5 (%P%ﬁ&ﬂ@&e%f high.density’; having.the profective sybstrate thickness #of o

6 mm is supposed as a first optical information medium, the DVD

sma 1havingthe A0 projactive-supstratethickness t2 of 06 mm is supposed as
a second optical information recording medium, and the CD having the

[rotective substrate thickness t3 of 1.2 mm is supposed as a third optical
information recording medium. Each of DI, D2, and D2 represents the
thicknéss of the $ebstratec 1540127 Rigviliisia stlvernatic view shomﬁﬁtg"ucture
an optical pickup device related to the present invention. A laser diode

is pEpPeigdere finstiiyht Sbire: b thetbigal vilemassr Ha?wﬁ@%cwalv@réndwt it

Al of 405nm is used but the laser 20 having a wavelen%th in the range o
is aé@@t@ﬁ%@%ﬁ%%xﬁpb&e provided on theé other elements sud as a

collimator or coupling lenses.

It is most preferable to use such material in the optical
element having a refracting surface and an aspherical surface.

By using the thermoplastic resin composition of the present
inﬁention, 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]

[Optical pickup device]

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 médium 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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appropriately employed. LD2 is a second light source, and the red laser
having a wavelength 12 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 25 having a wavelength
A3 of 780nm is used but the infrared laser having a wavelength in the
range of 750 to 800 nm can be appropriately employed. 62 [0118] The
laser diode LD2 is so-called light sougce unit of two-laser in one-package
in which two Ii%ht emittin%&?oints of the second light sourcegiight source

OPLadiBVD) Ad'the thita'iitie $otirce s (fight soured oI oY are batkéd it &1

invefATiEPACkAs, In his badkage, since In second light squroe,is adjusted
to be disposed on an optical axis, the third light source’is disposed
_[;[;igpgy away from the optical axis thereby resulting difference in an image

eight. Accordingly, techniques for improving this 10 characteristic are
1already known s@ that-sueh technigues.eandbe smployediieeessanhdnthe
the invention, a correcting plate DP is used to perform the correction. In
1 ighthesearreeting: platg DPza 1gratigguws ferred; s that thedisplacement died
the optical axes is corrected. 15 The solid line from LD2 is the light beam
blueoflightedoureedor DVD¢hndihe dashedlinecisthe lightbedm ‘ofdightal disc

source for CD. [0119] A beam splitter BSI transmits or reflects the light _
of hpghntrisrmbtlight 8drce®diterdd frofED1HH ED2 if eSirédtichitbwalagsity’

~ .the 20 OBL of objective ogtical element. ,
having the protective substrate thickness tl of 0.6 mm is supposed

as a first optical information medium, the DVD having the
protective substrate thickness tZ of 0.6 mm is supposed as a
second optical information recording medium, and the CD having the
protective substrate thickness £3 of 1.2 mm is supposed as a third
O?tical information recording medium. Each of D1, D2, and D2
reprasents the thickness of the substrate.

[0117]

Fig. 1 is a schematic view showing an optical pickup device
related to the present invention.

& laser diode LDl 1s the first light scurce, and the biue-
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. LDZ is a second light source, and the red
laser having a wavelength AZ 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 laser
having a wavelength in the range of 750 to 800 nm can be

appropriately employed.
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In order to improve a beam quality, the light beam transmitted from the
LDl is entered to a beam shaper BSL, sent to the BS1 mentioned above,
and then incident to the collimator CL thereby being collimated to infinite
parallel light. After, the light 25 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, 63 the light beam forgis the light-collected spot on the
information recording surface via a protective substrate of the first optical
[fAtdriation recording medium. Further, the light beam is reflected on the

Tllq':tzor aasggrn @fg&%ﬂ?&;&asce%ggggﬁqg&fe llsic Ilkmatgrzl%lévgnﬁ%mgﬁa%QOWiaser
as above, a proceeding direction I1s converte yt € pbeam sp itter BS ,

in oﬁgﬂﬁ,@s%g% light Qﬁ%@hist&e"qcitgg&o asanserS1Lua a sepsordgns Sl

The'light beam is subjected to a photoelectric conversion by the sensor

1ighthesshy-beipgcanvestadrinto an.elestroniesignale1@ i additioght source
in-between the beam expander BE and objective lens OBL, a X/4 (quarter

(1igthe wayelength)-plate netshpwalisdisposeds suchithakgives a just half
the wavelength change between the .forwarding and returning process
Ithustchangingctheepolatizatioh hdirectiornd herefore stheprocéedingjusted to
direction of the light beam 15 in the returning direction is changed by the
be dBgmsirl20b THe e shapef BSL RAS cuivditresigifferiigtespedtively sposed
for_two directions of a direction perpendicular to the optical axis and a

s 11 abirkitiaH pérpertichiar 18bER tretiion (hing 326 CRAtdRSIof Potdidi "o
in a§3¥ﬁgggﬂﬁ£9%H¥?Opﬂ§¥é¥$ﬁngly, techniques for improving this
characteristic are already known sc that sugh technigues can be
employed if necessary. In the invention, a correcting'plate DP is
used to perform the correction. In the correcting plate DP, a
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 for
DVD, and the dashed line is the light beam of light socurce for CD.

[0119]

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

In order to improve a beam quality, the light beam transmitted
from the LD1 is entered to a beam shaper BSL, sent to the BS1
mentioned above, and then incident to ﬁhe collimator CL thereby
being collimated to infinite parallel light. 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,



10

i5

20

25

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, 25 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 64 subjected to different reffattions in each direction by the
the QEaﬁ‘t shaper. Bk so that the light beam ¢ r@'&?egg{}%s an 319%03'%%}{ tion
circular cross section. In the n%/entlon, the beam shaper BSL is dispose

recolfgp ontical path of L.DL, byt it can.alsq bedispesed,in the-optical pafh- i a1

of LD2. In the same manner as in LDI, the light beam transmitted from the
infokR2forns alight-collected spat on ameptical dise(aisegand,apticak

information recording medium and a third optical 10 information recording
reflmediumyrretiaetsiarch ther isstinallyc cotiécted in tHe senspr 52 cEx céjpt

that an agreement in the optical paths is made by the BS1, there is no
colldhmange aSkonigareato LB The ebjettive apticalateniont GBL éhion is

single lens in this 15 figure, but it may be formed of a plurality of optical
convephtehts ¥ HeteSsary: Sindd v rdsin cofipbsitititof fife preseht Peam is

invention has low birefringence index , it is abvious that the resi

colleghpdsitionait BE Pettectly Us8d fiT tH devicB havity such® lignt peam is

subjg%ygﬁnggog'%%g%%%Uectric conversion by the sensor thereby
being converted into an electronic signal.

Tn addition, in-between the beam expander BE and objective lens
0BL, a A/4 {(guarter the wavelength) plate not shown is disposed,

such that gives a just haifrthe 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.
[C12C}

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 1light source, under the
semiconductor light scurce 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 cptical disc. Therefore, the light beam is
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[Actuator] In Pig. 1 relating the optical pickup device, a state where the

light beam transmitted from each LDs is collected on the information

recording face via a protective substrate of the 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

performed from the reference 65 position. According to the thicknesses of

a protective substrate and the size of a pit in each optical information

_recording medium, a numerical apertures required for the gbjective
subjgptied) élentbht GBES ischaret: fitte, hemimericddpertiteS o €D o™
45, and the numerical ﬁ)ertur%s for DVD, and ‘qptical disc of hi%ma

0 | ( .
Shap%n@ﬁ{f i§ OO.%%%U %h%se r%a&c/ beegﬁnp%%%ig e §/j sefsctéd fromt the rangté‘%ly

Cim%]\?%?é?p; 9%!9%@‘6- CD and from the range of 0.58 to 0.68 as for the

Rs a diaphragm to cut unnecessary light. The parallel light is

1Rcident pn.beobjgctive,lensQRL shuta configuration inwhich an the
collimation is not provided and a limited divergent light is incident may be
optiempleyed. By using, thetheimoplastig resineorpesitier @f the presenitizal
invention, a long period of use realized only by a conventional method
pathcaf bebiealized, and it is obvious that a torque required for an operation
by the actuator or the like is significantly decreased as compared to the
IglasbdensiExamples] 20 [6122)P1, the light beam transmitted from

the LD2 forms a light-collected spot on an optical disc (a second '
optical information recording medium and a third optical
information recording medium), reflects and then is finally
collected in the sensor S2. Except that an agreement in the
optical paths is made by the BS1l, there is no change as compared
rto LD1.

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

Since the resin Composition_of the present inventicn has low
birefringence index , 1t is cbvious that the resin composition can
be perfectly used in the device having such configuration.

[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 recording face via a protective substﬁéte of the
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 performed from the reference
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Hereinafter, the present invention will be described further with reference
to the following examples, but the invention is not limited to those
examples. In Examples and Comparative Examples, a measurement for
each property and condition, and a measuring 25 method of physical
property were carried out by following methods. [0123] [Melt flow rate
(MFR)] 66 A melt flow rate was measured at 260 C under a load of 2.16
Kg, in accordance with ASTM D1238s [Softening temperature (TMA)] The
_ softening temperature was measured by observing the heat 5 deformation
pos1tydhavior of a sheet having the 1 mm thickness with the use of Thermo

Mech(glnical Analézer an%actured %Déjpont. Acgg%r_tz negthe

Aciio ro thic S5es rot e rglg and the
DIAEEd ST the shiest Shd apphiad With'a I6ad’of 49°g, next tHe sheet was

<1z Neated at a rate Clmin, T e at whi a
size NSAEA R @ ple ol 2 CIp, 1he tomperAIE A Whichthe heptaas,

penetr e needle by 10 the depth of 0.635 mm was assumed as

nume Ay (91241 [Glass fransitionteraperatureAToILA samplgiwas heatedibft oBL

to 250 C'in nitrogen and under the temperature increasing rate of 10

is ctGhiipgandher the samplewmas-45 cooled sapidly: Thereafter, thas, and the
sample was measured at the temperature increasing rate of 10 C/min,

nume miithe thespse oft BSC 20 maufactiurédyiSeikoDenshi Kdgyw Kde{Haze] is
The haze was measured by molding a flat board having a 20 thickness of

0. 65,3 wint byrarsinjectiorPmolding et Fitoger gasted from the range of

0.43 to 0.5 as for the CD and from the range of 0.58 te 0.68 as
for the DVD.

IR is a diaphragm to cuf unnecessary light.

The parallel light is incident on the cobjective lens OBL, but a
configuration in which 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
method 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. In Examples and Comparative Examples,
a measurement for each property and condition, and a measuring
method of physical property were carried out by following methods.

[0123]

IMelt Llow rate {MFR)]
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stream by using an injection molding machine (IS-50 manufactured by

Toshiba Machine Co., Ltd.) which is set to a cylinder temperature of 260

C and a mold temperature of 125 C in accordance with ASTM-D1003. 25

[0125] [Spectral light transmittance (T400) in wavelength of 400 nm] A

rectangular board having a thickness of 3 mm was molded by an 6'7

injection molding and the light transmittance at a wavelength of 400 nm

was measured by using a spectrophatgmeter for light transmittance.

[Appearance evaluation after laser radiation] 5 With the use of a laser ,

A g AlatingDF SOV B4 inf 3toReAhanufatttredf by - 10 K9

) Nichia Kagaku Co., Lid.), shape was adjusted by a collimator
AR E Sré”ﬂje?ﬁgﬁt%]% m%n%gglgl] “ellipse which has a cross section of

[rgl(g s gﬁ(ilsn éSt@nn% %?&J‘rﬁg‘lger(ﬂﬁ%o mm, each optical system for

irradiating perpen y 10to a tlat board having a thickness of 3 mm

«aptained by, the,injestion. melding was sel, anddheiradigign wasg,caiied,q o ¢

out at 23C for 500 hours under a normal pressure. During the irradiation,

de fothfa@pPeANsIES A @Cirate haying-a diametel afti:mmmwasievaliated with the
around the center of the irradiation portion until. 15 2000 hours for every

use bAO NHoers:{0¥26h4Ehnvicdonmeal test (Lidare)pAfterthe haz@&ubont. A
measurement mentioned above was performed, the rectangular board

quanastieftdler vadepifetainperaitie 6186C arer 28meldiive Rurmldify dioad of

90% for 48 hours. The haze was measured _
49 g, next the sheet was heated at a rate of 5 °C/min. The

temperature at which the sheet was penetrated with the needle by
the depth of 0.635 mm was assumed as TMA.

[6124]

[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 Seikce Denshi Kogyo K.oK.

[Haze]

The haze was measured by moliding 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 ftransmittance (T400) in wavelength of 400 nm]

A rectangular board having a thickness of 3 mm was molded by an
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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 45mm(D X 3mm 25
(thickness) which is injection molded by the injection molding machine
(1S-50 manufactured by Toshiba Machine Co., Ltd.) which is set to the
cylinder temperature of 260 C and the mold temperature 68 of 125 C, the
blue-violet laser light of 40510 rim ang;200 mW/cm2 was radiated to the
~ center of the test piece positioned in a constant-temperature bath of 60 C
injeqgieorHeldiathy sing elasep diodé 1renb8HIEFOSASY Harutadtdrdy ©F
by Neo Arc Co., Ltd.). Before 5 the irradiation and ever 25f0 hoTr.s ﬂ Iring
400 e iR EdMAG0R - WAV SHON RIS vhaIGES of i Q%:r%ms%uefre portion n #he

centetr of the test piece were measured and temporal changes were
transmitigng

evaluated. For the RMS value measurement, a laser interferometer (PTI
28RS, manufactre by;ZY.GQ Corparation(lingarlymelarization 10
specifications) was used. The irradiation portion in the test portion was
wobservied Rysa stereomigrascopayvang Whiteatuibidity rand adhesion abs nm
foreign matters were confirmed. The results were represented by
(NDHYolowing symbdlsceune¢hapgd it RIMSHaleed5: . Thé.tHahgeaatieafi shape
RMS value was observed less than 0.01 A X: RMS value is changing
was @lotXermareaOrathbimessarehsert becamediipossiblélvhwHiggming an
turbidity was readily observed. *: Adhesion of foreign matters was found.

.elligﬁﬂqu?Fh has a cross section of minor axis 1.5 mm and longer

axis 3.0 mm, each optical system for irradiating perpendicularly
to a flat board having a thickness of 3 mm cobtained by the
injection molding was set, and the irradiation was carried out at
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 performed, the
rectangular board was left over ﬁnder the temperature of 50°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
befbre 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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[Ash attachment test (ash test)] A test piece having a thickness of 45

mmO and 3 mm was molded by injection molding under nitrogen gas

stream by the injection molding machine (IS-SO manufactured by

Toshiba Machine Co., Ltd.) 25 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 IRE for 24 hours or more. After the spectral light

69 transmittance of 405nm of the testgpiece was measured, the test

giecoe was strongly rubbed with a cotton cloth back and forth for 20 times, 5
of 1andthen'wis Efﬁ(ﬁ?’ oVl psition of-98in? Abdve Bbhet of Bidardtte "/ <0

which was dried for 2 hours at the temperature of 60 5 C a{1d thecflrlr_lgugt

was Bf‘gﬁﬁéﬁgd B8hEEwéreVisTally obsbvea Nekt “the gp?eécjtraﬁ&ﬁt
consﬂg{%%ﬁ%%%r%%%gfcé%gigg%a%@?ééur»%d yith the jashes,atiaghed. and; » 1aser

changes in spectra t transmittance of 405 nm (AT405) from before

dioathe ash attgshmanitest was calculated«[Q128k 10 fRelymer sunthesis) Apefore
copolymer of ethylenetetracyclo[4.4.0.12,5.1'7,10]-3-dodecen was

the 9biaingd bycopglymetizing with ZirglescatalystgT heephysicalipropetties

are shown in Table 1. [0129] 15 [Table 1] MFR TMA Tg g/10 minC C
wavePynthesisi2 16: 7 k55 Exarhpled Synthgsisr36 p47187In in the center of
the test piece were measured and temporal changes were evaluated.
For the RMS value measurement, a laser interferometer (PTI 250RS
manufacture by ZYGO Corporation(linearly-polarization
specifications) was used. The irradiation portion in the test
portion was observed by a stereomicroscope, and white turbidity
and adhesion of foreign matters were confirmed. The results were
represented by fellowing symbols.

o: no change in RMS value

A: The change ratio of RMS value was observed less than 0.01 A

X: RMS wvalue is changing .01 A or more. Or, the measurement
became impossible.

V: White turbidity was readily observed.

{1: Adhesion of foreign matters was found.

(0127}

[Ash attachment test [(ash test)]

A test piece having a thickness of 45 mmd and 3 mm was molded
by injection molding under nitrogen gas stream 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 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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Example 2 _ Synthesis 15 135 124 Example 3 (Hindered amine light
stabilizer) As the hindered amine light stabilizer, following compounds
were used. [B-1]: Bis(2,2',6,6'-tetramethy].-4-piperidyl)sebacate having a
20 molecular weight of 481, manufactured by Chiba-Geigy Co., Ltd.,
trade name TINUVIN 770. [B--2]:
Poly[6-(1,1,3,3-tetramethylbutyl)amino-1,3,5-triazine 70
2,4-diyl][(2,2,6,6-tetramethyl-4-piperiiyl)- iminolhexamethylene[(2,2,6,
6-tetramethyl-4-pi eridygi‘ inoéh aving a molecular weight of 2000.10. ..
tran<$yo0, TAUBE TGS ChEBe s Co LU, Hade amy cor Hhe cest
. CHIMASSORB.944. 5 [0130] [Examples.] and 2, and Comparative vy ror
PlecqpaRnes TI5 %]”Tgugé%?r%?e‘}sl %1 Synthetic Examples 1 to 3, Compound
[B-1], Compoynd [Bs2]. and-a phenelic.stabilizer of tetrakisimgthylened- ashes
20 I . ‘ -
t]((g,%-dl-t-%uty -4-hydr%xy§ﬁenyl)p?roplonate)methane] as Compound 10 [C]
of cilas-addedn adatigreprasented irtable 2: apdamelt dendesbaisingiae of 60
single screw-extruder of 30 mm4' under a nitrogen gas stream to prevent

oc, sidation ofitherpolymess sadhattheshelt blemded hratetidbwakserved. Next,
pelletized. Next, the obtained pellet was dried for 16 hours at 120 C 15

‘the wspelet nittogenithe natesial Wasnasedbas Adaw materaltsdroges with the

rectangular board having a thickness of 3 mm by the injection moldin

aa%he@n@ét@q}c@gbn @agSW%difh@ﬁﬁﬁéﬁlpréagﬁfr gagsmlttancge of 405

nm (AT4s} from before the ash attachment test was calculated.
[(0128]
(Polymer synthesis)
A copolymer of ethylenetetracyclo{é.4.0n12,5.l7,10]w3~dodecen
was obtained by copoiymerizing with Ziegler catalyst. The

physical properties are shown in Table 1.

(01291
[Table 1]
MFR TMA Tg
g/10 min °C °C
Synthesis 2 167 155
 Example 1
Synthesls 36 147 137
Fxample 2
Synthesis 15 135 194
Example 3 _

(Hindered amine light stabilizer)

As the hindered amine light stabilizer, following compounds
were used.

[B-1]: Bis(2,27,6,6" -tetramethyl-4-piperidyl)sebacate having a
molecular weight of 481, manufactured by Chiba~Geigy Co., Ltd.,
trade name TINUVIN ﬁ?O. |

[B~2]: Poly[6#(1,l,3,BMtetramethylbutyl)amin0w1,3,5~triazine—
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evaluated. The results are shown in Table 2. [0131] (D a)a)-P +) +) " --
H~A04J4J--{1-3)ri-H3F~>-P fi-ri -ri--P-rico~alJ(1)A-)4)")I
41mruNS43444M'A-H CUUN (UOrrHN-HCCCCCCCC a)
o+)aaaaaamm Q7.,0NO4Fr,ta)a)a)a)a)ma)a) CDroxxXxx
XXXXU)I-INNWWWWNW -HO Or-I0rl~omw'Hm F41lmw
mmt-mCO HNohoOOOOOONO r

70
2,4~diy11{(2,2,6,6~tetramethyl-4~piperidyl)-

iminolhexamethylene[ (2,2, 6, 6-tetramethyl-4d-piperidyl)imino] having
a molecular weight of 2000 te 3100, manufactured by Chiba-Geigy
Co., Ltd., trade name CHIMASSORB 844.

(0130}

[Examples 1 and 2, and Comparativé Examples 1 to 6]

To polymers in Synthetic Examples 1 to 3, Compound {B-1],
Compound [B-2], and a phenolic stabilizer of teﬁrakis[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 nitﬁogen, 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.

[0131]
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rofOcoFam@1ro((OmMRfO, MQ~(0O0.x.0mMP,NR,NNXXP
XEXFXPXPXEX WWOWWWOG1IO0ON70W C)co H72 In
the appearance evaluation by the laser radiation, no changes were found
before and after the 2000 hours of irradiation in Examples 1 and 2, but
the white turbidity was slightly generated in Comparative Examples 1 to 3
and white turbidities were found in 5 Comparative Example 4 and
Comparative Example 6. [0132] [Examples 3 to 9 and Comparative
Examples 7 to 9] For the polymer obtained in Synthesis Example 2,
L Corhs0@FP BLEN Confpeung: [B-2], thé bilswiSsiodptbras stanilizer, changes
and the 10 hydrophilic stabilizer were added in a rati n,refprgsented in.

were T%Bf@%,%ﬁ?ﬁ%ltaﬂgnagaéfﬁﬁﬂ}g (virY gc}%%]é%tra er ot 44 HmtB under
Examy terosgi?y%ﬁg S}reaign %0%;1]%1 m%@é’ lttl?,ll%'%%e_ Cj)gn%atgggl \g§§ggx%%/ ifggnerated

2., D .
en, e injection molding machine anufactur

in CJ%%%% chine ¢.0y J.tds) which is set {o. the-cylindey stemperafwre-ofround in
2 and t

_ e mold temperature of 125C, the rectangular board having a
compdhigkness ph3mpravas formed By the rinjectionameliding under nitrogen

gas stream, and A haze in the environment test was measured.

[0132]

[Examples 3 to 9 and Comparative Examples 7 Lo 9]

For the polymer obtained in Synthesis Example Z, 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
rectangﬁlar 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
W/ cm” wés radiated for 1000 hours to the center of the test plece
positioned in the constant-temperature bath of 60°C by using the
laser diode (TC40308-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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20 In order to evaluate the blue-violet laser reliability, a test piece having
an optical surface of 45 mml) X 3mm (thickness) was formed and the
blue-violet laser light of 405 10 nm and 200 mW/cm2 was radiated for
1000 hours to the center of the test piece positioned in the
constant-temperature bath of 60C by using the 25 laser diode
(TC4030S-F405ASU manufactured by Nee 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 73 Ehe\ii(;:-st iece were oL g
the tRelsitedand ferpdral thanges Wers BVaTdated " ThE Fesults Afe Shown — -
in Table 3., [0].33] (Phosphorus._Stabilizer) 5 Phosphorus stabilizer-1:
8 4Dt Bt TEAEold. Tk 3, 2
dipxaphosphepin-6-ylJoxy]ethyllamine. Phosphorus stabilizer-2:
6-[3-(3-t-butyl-4-hydroxy-5
(methylpheny)eropoxyl24:8,10-tetrakis-t-butyldibenzo[d,f][1.3.2]
dioxaphosphepin. 10 [0134] (Hydrophilic Stabilizer) Hydrophilic
ratebilizerds 37A3i15-tetramethyi-ils2, 3- trikydroRyliéxedecanet -
Hydrophilic stabilizer-2: a mixture of 1,5-sorbitanmonostearate 15 and

buty Iddlserbitaimoridstbarate. U135} ot o ay O N YNI00 Brthyl ] amine.

Phosphorus stabilizer-2: 6-{3-{(3-t-butyl-4-hydroxy-5-
methylphenyl)propoxzyi-2,4,8, 10~tetrakis—t-butyldibenzold, £]1{1.3.2]
dioxaphosphepin.

[0134]

(Hydrophilic Stabilizer)

Hydrophilic stabilizer-1: 3,7,11,15-tetramethyli-1,2,3-
trihydroxyhexadecans.

Hydrophilic stabilizer-2: a mixture of l;5msorbitanmonostearate
and 1, d-sorbitanmoncstearate.

f0135]
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MNa OOOO MOOOO OOQ) NN-~NOHNOH4)OHNOH
SINUILU)IO101r00+Juli-)0OiJMJIJOfaSASaNWNO4-irmn
OWt-0O4-iOONN WCQrlr-IG.C.~.C-1-iro 7-5T5NM Q4 -1 04
rMaRimrQ-H>CU NOOU)-co-,-I-HOHrixHIN}LI.R>14J0r-i
QCLc-Q., A )N.-iIN(niJUO(HPa.VCLYJ>1+JC-POOOCIO(n
A1,-14)W F+~coU)=U)~V)iJr-iOIWUT75 [0136] For Examples 4
and 5, and Comparative Examples '77and 9, the ash attachment test (ash
tesé) was performed. The results are shown in Table 4. 5[0137] [Table 4]
X r%le 4 Example 5 Comparative Comparative Example 7 Example 9

ot Large Large igual 3 Nene aashed sraunin sl amopiiagls, che ash
observation ashes attached attached ashes ashes AT405 0 -0.2 -3.5-8.2
at ra o from the aboyeresulls it ig, yndegsteed-that the MaEioUssuits are shown
in Table 4.
[0137]
iTable 4]
Example 4 | Example 5 | Comparative | Comparative
: Example 7 Example 9
. Large Large
Visual L None aii;gizd‘ amounts of amounts of
observation attached attached
ashes
ashes ashes
AT 405 % 0 -0.2 -3.5 -§.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 .

Tn 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 thermcplastic

resin composition using the hydrophilic stabilizer which is

exemplified as the preferred embodiment.

Further, the amount of a

foreign substance deposited on a surface of the optical 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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defects in the laser irradiance can be improved by using the 10

thermoplastic resin composition of the present invention. Itis 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 15 an environmental reliability can be made

without causing any defects at the tinte of laser irradiation by the
thermoplastic resin composition using the hydrophilic stabilizer which is
[&%@r%ﬂ)lified as the preferred embodiment. Further, the amount of a

rfoLeion sbstance dengsited.ona,sutase oh theroptca element 206808 o

1L
reducedrby sing the thermoplastic resin composition of the present

has dnvention,andthus the trapsmittance of kays canfatbes interrupted. 76

[01.38] The thermoplastic resin composition of the present invention has

det e £xeellant apticakbpropertieshardhyrgenerates the: deierioradionwien as used,
laser light of the region nearby UV is used, 5 possesses the optical

poss piepertieschangingsih thewxtremely srhal gxtent. durihg: thectiserandditigal l
capable of maintaining a high ray transmittance and can be suitably used

exteas afvoptival element FurlibriSinkd & forelfresiistanés hatdyHepdsitsh ray
on a surface of the optical element obtained by molding the thermoplastic

tranpaii LR eIt oPthe Presahit ivettionztheftarbiissidn Bt fightis -

%C;ét%?kt%ey;; éicrilgg dacafno ?g 3{5 éjrllt ag {Yblélsc%qﬁ!:oer %naggqualcpel%c(}u ltd se Vc'?r? gr 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.
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CLAIMS 1. A thermoplastic resin composition comprising Polymer [A-1]
represented by Formula (1), Compound [B-1], and Compound [B-2], 5
wherein the total amount of Compound [B-1] and Compound [B-2]
included 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: T R3
CH2-CHR1)R21y (1) QInx 10 where, x and y each represents a
copolymerization ratio and is a real pamber satisfying 0/100 <_ y/x 5 95/5;
n represents a number of a substituent Q and is an integer satisfying 0 <-

CLAIM$< 2:Rlisa 2+ nvalent group of at least one or more kind(s) selected
from hydrocarbon groups having 2 to 20 carbon atoms; R2 is a hydrogen
15 atom or a monovalent group of at least one or more kind(s) selected

1. ram fycliacarbon aroups hayina.f i 4. qarbon ARk 3 I8 A dlualer -, ;

group o ast one or more kind(s) selected from hydrocarbon groups

reprd12¥iNG 2 t9.10-cathon.atom(s): Qs a divaleat. group,of atlaast.one gh-21,

more kind(s) selected from structures 20 represented by COOR; and R is

whe r& Rydregenatam anaunenevalesigsaup of Bt leasionecormera&int{s) |
selected from hydrocarbon groups having 1 to 10 carbon atom(s),

includeereiny Gompoond [Be] is ahindereg amime light stabitizerc haVingothet s by
molecular weight of 400 or more to less than 1,000, and 78 Compound

mass [B2]He hyhinderddd afinalight stabilzes having thel mdiédiias eightfepm 1/10

1,000 or more to 5,000 or less.
to 106/1:

R3 CHE'——Cij
() ke )y (1)
o (\Q)n X |

where, x and y each represents a copolymerization ratio and is
a real number Satisfyiﬁg 07100 £ yv/x £ 95/5; n represents a number
of a substituent Q and is an integer satisfying 0 < n £ 2; R' is a
2 + n valent group of at least cne or more kind(s) selected from
hydrocarbon groups having 2 to 20 carbon atoms; R is a hydrogen
atom or a meonovalent 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(sj),

whetein, Conmpound {B-1] is a hindered amine light stabilizer

‘having the molecular weight of 400 or more to less than 1,000, and
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2_ A thermoplastic resin composition comprising Polymer [A-2] 5 which
has an alicyclic structure on at least one moiety of repeated structural
units, Compound [B-1], and Compound [B-2], wherein the total amount of
Compound [B-1] and Compound [B-2] included is from 0.3 to 5 parts by
mass relative to 100 parts by mass of Polymer [A-2], and the mass ratio
[B-1]}/[B-2] is from 1/10 1.0 to 10/1, wherein, Compound [B-1] is a
hindered amine light stabilizer havingshe molecular weight of 400 or
more to less than 1,000, and Compound [B-Z%is a hindered amine light

Comp3gisHizet Haling the TMofdetiat llghtof 160b or'miote td'51000°8r iéds! "
15 3. The th tic resi iti iaimed in claim 1 or 2.
mo}ge%Hearginw%&j%g:nog%a[ng??ﬁln ComgOSI !COCI;] %S 8%%”‘8 8 "i cam 1 or

Or T . ess,
oun a$ a strticture representefii by Formula 2):0
W-fJ 0 C R4 (2) Z 20 wherein, W represents a hydrogen atom or a methyl

group; R4 represents a hydrocarbon group having 4 to 16 carbon atoms;

2. and 7 4is 1002 4. The thermonplasticyesin eampasitionas.¢laimediar (a-2)
claims 1 25 to 3, further comprising 0.01 to 1 parts by mass of a

whicRhesBherous1 A9 wtabilizer; relative 40 4Q0parts:by mass-0fBolymerfA-1]

or Polymer [A-2]. 5. The thermoplastic resin composition as claimed in
repeglaims=t Satordfaithen comprising O.06ito! 5 paits lymassmgfamnd [B-2],

hydrophilic
wherein the total amount of Compound [B-1] and Compound [B~Z]
included is from 0.3 to 5 parts by mass relative to 100 parts by
mass of Polymer [A-2], and the mass ratio [B-1]/[B-2] is from 1/10
to 10/1,

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 5,000 or less.

3. The thermoplastic resin composition as claimed in claim 1 or
2, wherein Compound [B-1l] has a structure represented by Formula

(Z):
WN 0-¢R! (2)
wherein, W represents a hydrogen atom or a methyl group; R4
represents a hydrocarbon group having 4 to 16 carbon atoms; and z

is 1 or 2.

4. The thermoplastic resin composition as claimed in claims 1

to 3, further comprising 0.01 to 1 parts by mass of a phosphorous
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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 thermoplastic
resin composition of claims 1 to 5. 7. An optical element which is obtained
by molding the thermoplastic resin composition of claims 1 to 5. 15 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 ;eptical system having the wavelength
of 350 to 450 nm. 20 9. The optical element as claimed in claim 7 or. 8,
stabifbiher cofpAsihgareptiddl path titféténte providing stiftttre 0" THe"
optical element as claimed in claims 7 to 9, wherein the optical element is
POer‘ﬁ%%d[féF%lh'optical pickup device. 25 11. The optical element as claimed
in claim 10, wherein the optical element is used for an optical pickup
device which employs 80 a plurality of light sources of different
5. Wavelength and is, capable.of recording orplaying backinfermationamans 1
optical information recording medium of various kinds having a different
ro 4 Substrate thickngss: 5:12; The optical=lpment as ¢laimed infclain {drerphiiic
11, wherein the optical element is used for an optical pickup device
stab having: thedight sources vilichiat feastonereftheofiavelépytiris (fhorh 1390:
nm to 420 nm. 10
Polymer [A-2].

6. & molded preduct which is obtained by molding the

thermoplastic resin composition of claims 1 to 5.

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
rhermoplastic resin compositicn 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.

1¢. The coptical element as claimed in claims 7 to 9, wherein

the optical element is used for an optical pickup device.

11. The cptical element as claimed in claim 10, wherein the

optical element is used for an optical pickup device which employs
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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. 15 14.
An optical. pickup device employing the optical element of claims 10 to
13.

80

a plurality of light scurces 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 ekeﬁent 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

nm 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. An optical pickup device employing the optical element of

claims 10 to 13.



