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SPECI FI CATION [ [ THERMOPLASTIC RESIN [ 5 TECHNI CAL
FIELD [0001] The present invention relates to a
t hernopl astic resin, nore specifically, to a
t hermopl astic resin which enables to obtain highly
heat -resi'stant nol ded product which is small in
property 10 changes caused by water absorption and
has an excel |l ent opti cal gro erties. BACKGROUND ART
[0002] 15 In recent yeaP8:ItHe¥eWas been
investigated to enploy a transparent plastic injection
nmol ding |l ens instead of conventional glass grinding
| enses so as to inprove productivity and to produce
l'i ght -wei ght ed pr odu@HERMAPLASI BptHEGAN | enses such as
pi ck-1enses for optical disc optical system
collimator |enses or various 20 | enses for capturing
small image. In addition, there has been investigated
TECHN i3l dyEL.Pansparent plastic filns instead of a
conventional glass substrate so as to inprove
r¢s8D8thance to breakage, to give |ight-weighted and
thinner filmin the field of a flat panel display
sthb asegerlt quivéntiyst adl displtay ackreendpasti2b resin, more
organic EL display elenment. [0003] However, plastic
sp@enercalllly, has antopindialasanics bk opywitiaksefhabyed to obtain

highly heat-resistant molded product which is small in property
changes caused by water absorption and has an excellent optical

properties.

BACKGROUND ART

[0002]

In recent years, there has been investigated to employ a
transparent plastic injection molding lens instead of conventicnal
glass grinding lenses so as to improve productivity and to produce
light-weighted products in the optical lenses such as pick-lenses
for optical disc optical system, ccllimator lenses or various
lenses for capturing small image. In addition, there has been
investigated to employ transparent plastic films instead of a
conventional glass substrate so as to improve resistance to
breakage, to give light-weighted and thinner film in the field of
a flat panel display such as a liquid crystal display element or
organic EL display element.

[0003]

However, plastic generally has an optical anisotropy caused by
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distortion during nolding so that the optical property
may be readily deteriorated. As a result, it is
necessary to reduce the optical anisotropy. In
addition, the optical properties of the plastic
change when affected by water absorption. As a result,

5 low water absorption is required. In addition, it is
required to [ have heat resistance so as to guarantee
digrpenatisang gekdirntte sccéhdit Fom eidcalh®reRerEpimhtbe
using the plastic has high [ tenperature and to nmake
readyel pldgseireosaie@bl S or yelsasti cit yivMmemesseryehp exeduce the

filmor sealing material and connection process of a

- opliicaly iapiisgtebpyui tTn @avdidhen chhe restiistanpeopervaes ous the

ki nds of chem cals used in producing process. [0004]
plast forchsngh shemradisctdddy shterqbsemeEntes,. vasi ausesult,
ki nds of resins have been invented. However, these
low esdtnes: héverpoidn 1 athearitredes amdhdtisaichmgntiages. réquired to
Is considered that it is difficult to develop a resin
hasathesftyiragiatknédesd equitceantanted el efperretibheund@st rnthe
which is deteriorated in several points but excellent

condi tSieserabt Pehat Sn¥Srgimaeit calihy Sied geled ianthaysrdgh
[0005] 20 As for the resin having an excell ent bal ance

teRed MBRrehgall t6efdied anee paRdth L gbhi taAns Mdit aneetiédty of an
exanpl e, Patent Document 1 discloses that a resin

or LRSIl ANcRaYL Atk iy thRitlrikil 9Bhd ddBsIHildraRescets 88 a
% or nore, an absolute value of a photoelasticity

dreeeld iairent  Of add BHi cHlares@5t48SS . t A WIr8%%s2Rinds of
transition tenperature of 120 to 200C and a saturated

chdBi& s aRear phi 9Podidtify Yrole@s. t0 1 Mass% and
conprising a phosphorus

[0064]

As for such a various kinds of reguirements, various kinds of
resins have been invented. However, these resins have bocth
advantages and disadvantages. It is considered that it is
difficult to develop a resin satisfying all the requirements.
Therefore, the resin which is deteriorated in several points but
excellent in several points is practically selected and used.

[0005]

As for the resin having an excellent balance between heat
resistance and light transmittance, for example, Patent Document 1
discleses that a resin composition having a total iight
transmittance of 88 % or more, an absolute value cf a
photoelasticity coefficient of 1.0x10""Pa™ or less, a glass
transition temperature of 120 teo 200°C and a saturated water

absorption ratio of 0.05 to 1 mass%, and comprising a phosphorus

antioxidant of 0.01 toc 1 parts by mass, based on 100 parts by mass
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antioxidant of 0.01 to 1 parts by mass, based on 100,
parts by mass 3 of a thernoplastic anorphous resin
having a noisture content of |ess than 0.05 mass%i s
suitable for an optical application. However, in the
exanpl es, there is only described a product name Aton
G810 manufactured by JSR Corporation as a
t her nopl asti c 5 anorphous resin having a saturated
of vt e THRR AFE L6 NAPAURTOUST T65AN RASKYY ahd HisEUprefertet of
wat er absorption ratio is 0.1 %or nore. |In Patent
legpddivent?-25 pRepe 13 uibebdredon et ivali Agrlasablen.

[ structures as a transparent resin having high heat
Hoyeszdist dmc&henexdaples,] thegaeier onihedgaasfidbeded product name
saturated water absorption ratio 10 is also 0.1 nmass%

Atgr d@sld anduéraipred f JERt Canpparieinn rasian thavinpglastic
excel | ent optical property and heat resistance are not

amgigssrishedsihnhadiing i orsatiurak sdhasttet mismyrdtian rheioc of 0.4
resin described above has a sufficiently |ow

magfotzoel asel preyecosd Matieenbbscaptidherdtiircefisi Agéngeor more.
beconmes a probl em when the nol ded product is 15 used

In fratcopt iDoalimanp! £ catlicanrs is[ POB6] shédird hersimasatongtfierious
resin having an excell ent bal ance between |ow water

stahsoRid as Br epenipaand leght haansimHigneeatf @esistance in
exanpl e, Patent Docunent 3 discloses a resin B having

Talsleval.er [RheQep] | Oifle HrdflriredobaluPbddd amt@ @8kBrption ratio
havi ng the same structure in the reference exanple 2.

is Howeyer.1 akRee bheldasidhdBehaspded 0¥ heatrankpbaRsht | 8kin
tenperature of 123C which is an index for heat

hav8§ HrAk&ee] 2Bt %Ma@eb%%b'bg:#!}’aﬁ@q{éahﬁir‘:é'%tisggncé- re not
X 1013 cnR/dyne, it is not sufficient in |ow

dedbFi8fdd NOGACEAdition, it is hard to say that the resin

described above has a sufficiently low photoelasticity coefficient,

and the birefringence becomes a problem when the molded product is

used for optical applications.

[0006]

Further, as for the resin having an excellent balance between
low water absofption property and light transmittance, for example,
Patent Document 3 discloses a resin B having a water absorpticn
ratio of 0.01 % as a resin having the same structure in the
reference example 2. However, since the resin B has a low heat
transition temperature of 123°C which is an index for heat
resistance, and a photoelasticity coefficient of -4.0 X 10%°
cm?/dyne, it is not sufficient in low birefringence.

[0007]

Further, as for the resin having an excellent balance between

low water absorption property and light transmittance, for example,
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25 [0007] Further, as for the resin having an

excel | ent bal ance between | ow water absorption

property and light transmttance, for exanple, 4 Non

Pat ent Docunent 1 discloses nethyl polynethacrylate

but this resin has also a | ow heat deformation

tenperature of 65 to 100 C amnd a high water

absorption ratio as_nentioned above. [Patent Docunent ,
Non | Pajeigdn £96UDRBX aki M Iosesn e Bl | Rat st hRerylate but this

2002- 088260 [ Patent Docunment 2] Japanese Unexam ned
rePm drits RISl galpenhedd: defiormadsn 7t ik raiurboclineht t@]100 °C

Japanese Unexam ned Patent Publication No. H09-326512
ang | @ i@ NeEePatleaer Dolcumerit 19] aFunetoned @ReEe: al s

Vol . 7, March (1987), p. 21 to 29 DI SCLOSURE OF THE

| NPERFRONPOJOG08] 115 Japdasshdbexapgoidedatent Publication No.

thernoplastic resin that has a |ow optical anisotropy
20Q@zyEPdly a distortion during nmolding so as not to

cause the deterioration in optical properties, that

| $Patbet dastdrt Bavi dgpandow bptdaodhednPsiotnrto@nblandtion No.

havi ng excellent properties of |ow water absorption
HOTe24@h1l/heat resistance, and 20 chem cal resistance

[0009] The present invention includes a thernoplastic

r ¢ehtehavbstgmeer@l 83S Uhpanstdd Uhd@npaedt pageraf FLBAGCcakion No.

nore, a saturated water absorption ratio of 0.1 mass%
Ho®+3d@s, and a stress-optica

[Non Patent bocument 1] Functional materials Vol. 7, March

(1987), p. 21 to 29

DISCLOSURE QOF THE INVENTION

[0008]

It has been required a thermoplastic resin that has a low
optical anisotropy caused by a distortion during molding so as not
to cause the detericration in optical properties, that is, the
plastic having a low optical anisotropy, and having excellent
properties of low water absorption ratio, heat resistance, and
chemical resistance.

[0009]

The present invention includes a thermoplastic resin having a
gilass transition temperature of 130°C or more, a saturated water
absorption ratio of 0.1 mass% or less, and a stress-optical
coefficient Cr satisfying |Cg|<3X107pa™.

[0010]

There is provided a resin that has a low optical anisotropy
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25 coefficient CR satisfying | CRI< 3X10-10Pa-1.
[0010] There is provided a resin that has a | ow
opti cal ani sotropy caused by distortion during nol ding
so as not to cause the deterioration in optica
properties, that is, the plastic having a ( |ow
optical anisotropy, and havi g excellent properties of
|l ow water absorption ratio, heat resistance, and
cagtfshifyallpest st@hcBiring BRSTFLMODEC FORNCARRY| REIERITCIRHE
I NVENTION [0011] In order to solve the above . ,
detgpgisiraig ont he gplelgadt nnepentses, Wafte iwadéhexpiasiie having a
studi es and found that the problens can be 10 sol ved
lopyord iiclhdr ADPEASTIRY r @%ich hagvnagesceyl ey prapsrtion of low
tenperature of 130C or nore, a saturated water
walhs elsorphicat faciof Bat massstance esmd ahdmacal resistance.
stress-optical coefficient CR satisfying |ICRI
3X10-10Pa-1. As a result, the inventors have achieved
the present invention. 15 [0012] That is, the present
BESTWEOIE GORI OBRROBES OUThEHROPNEBETTON esin having a
glass transition tenperature of 130C or nore, a
s@doorht ed water absorption ratio of 0.1 mass% or | ess,
and a stress-optical coefficient CR satisfying | CR-<

3Kl 0cddiPalo rolee20hprabieranodleR, | tixe e} RPavéntors
[0013] A preferred aspect of the thernoplastic resin

ha®df e pkesgsive | IMRIIHd0RARAr ebarabtyat Releu@esbaBns can be
alicyclic structure in a part of

solved by a thermoplastic resin having a glass transition

temperature of 130°C or more, a saturated water absbrption ratio

of 0.1 mass% or less, and a stress-optical coefficient Cg

satisfying |Cg|<3X107Pa™. As a result, the inventors have

achieved the present invention.

£t0012]

That is, the present invention inciudes a thermoplastic resin
having a glass transition temperature of 130°C or more, a
saturated water abscrption ratio of 0.1 mass% or less, and a
stress-optical coefficient Cg satisfying |CRP£3X10'mPaq, more
preferably |Ca|<2xX107* pa™l.

[0013]

A preferred aspect of the thermoplastic resin of the present
invention preferably includes an alicyclic structure in a part of
or all of a repeating structure unit.

Further, a preferred aspect of the thermoplastic resin includes

one kind or two or more kinds of structure represented by a

general formula (1);
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or all of a repeating structure unit. 25 Further, a
preferred aspect of the thernoplastic resin includes
one kind or two or nore kinds of structure represented
by a general formula (1); 6 [0014] R (CH2_ H y~ R2
~ Ry "0) nx {1) (wherein, x and y each represents a
copol yneri zation ratio and ae real nunbers
satisfying 0/100-< y/x:~;65/35, nis a nunber of a 5
s&@@lﬂ?uent Qand is an integer satisfying 0:!~n:!~2,
R is one kind or tw or nore kinds of 2+n val ent
group of selected from hydrocarbon groups having 2 to
hydrog n atom or one Kkind
val ent group
m grpup haV|n st ucture conposed of 1
S) and gdyogen aton(s), R3 is
t nore ki nds of tetravalent group
€y1hy rocarbon groups having 2 to 20
Big Q is a monoval ent group ¢fl Jone ki nd
r nmore selected fromstructures
represented by COOR4 (RO is a hydrogen atom or one
Ki(RHeB&id Wo; kinddy eAcROF&okddidt s0h &bpODHaYal £141icB @dPio and
sel ected fromgroups having a structure conposed of 1

ard Ol %%&BeﬁsaégﬂiéﬁyfﬂgjOUi@bggﬁﬂrﬁBQ §) -2 -ds | dfi®er of a

general formula ( RT group preferably includes at

suk!w@t?lsttue‘?ﬁeQr bﬂ? §§ ré’i’ﬁ:tllfft%g‘e'} %Q‘Ejéfyﬂ'ﬁi LUienéi e thke is one kind

general fornu
or twe or more kinds of 2+n valent group of selected from

hydrocarbon groups having 2 to 20 carbon atoms, R? is a hydrogen
atom, or one kind or twe kinds or more kinds of monovalent greoup
selected from groups having a structure composed of 1 te 10 carbon
atom(s) and hydrogen atom(s}, R® is one kind or two or more kinds
of tetravalent group selected from hydrocarbon groups having 2 to
20 carbon atecms, and Q i1s a monovalent group of one kind or two
kinds or more selected from structures represented by COOR' (R® is
a hydrogen atom, or one kind or two kinds or more kinds of
monovalent group selected from groups having a structure composed
of 1 to 10 carbon atom({s) and hydrogen atom(sg).).)

In the general formula (1), R* group preferably includes at
least one ring structure in the structure. In the generzl formula
(1), y/x is preferably a real number satisfying 20/80=<y/x=65/35.
In the present inventiocn, & resin composition comprising a resin
in the amount of 90 % mass or more is preferably used and used for
various types of molded products. The molded product is

preferably used for optic applications.
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(1), y/x is preferably a real nunber satisfying
20/ 80-< y/x:1~65/35. 20 In the present invention, a
resin conmposition conprising a resin in the anount of
90 % nass or nore is preferably used and used for
various types of nolded products. The nol ded product
is preferably used for opticyapplications. 7 [0015]
(dass Transition Tenperature) The thernoplastic resin
us@el®h the present invention has a glass transition
tenperature of 130C or nore, preferably in a 5 range
ofl G139T Trangditd onoTeupErafutedss, nore preferably in a
range of 140C or nore to 220C or |ess. Anong them the
t Bee noptasitlestési neshn ausethge ¢helpocsent noreentdop2des a
or less is nost preferable. Wen the glass transition
glasnperatsdtéonstdapam tithee ©dnda) °¢ tox srorfe, 1@rederably in a
possi bl e to guarantee an operation under the condition
randmtof {IRE°UsongnernyitoddiC bs hegd, tenpepabdeealahd it a
Is not suitable for plasticity of oriented film or
rarggalding 4agensdr andrd her AAINECHENDegs ocasomaf taedy | Yheg
circuit. Wien the glass F transition tenperature is
thahed ashecr asgen ield r@igdi bg DRy begon®relbo 220°C or less
i npossi bl e. (Measuring Method) For the measuring
is m3drogrefethpréhernopl astic resin used in the present
i nvention, a known method can be enpl oyed. The
MRRSH I tHE) glaRRALaEHE €618 e rhitorteds MYBRy ar@ @s8ge, it is
transition tenperature 20 of a thernoplastic

no@ﬁﬂﬁﬁﬁ@Qé Egsbﬂai§nﬂ§§§#¥@@egﬁti6ﬁrﬁhdbr the conditicn that
the using environment is high temperature and it is not suitable
for plasticity of oriented film or sealing agent and the
connecting process of a driving circuit. When the glass
transition temperature is above the range, melt molding may become
impossible.

(Measuring Method)

For the measuring method of the thermoplastic resin used in the
present invention, a known method can be employed. The measuring
apparatuses are not limited. When a glass ttansition femperature
of a thermoplastic amcrphous resin is measured by using a
differential scanning calorimeter (DSC), for example, it is
generally measured by a differential scanning calorimeter DSC-20

manufactured by Seiko Electronic KK at the condition of

. temperature elevation rate of 10°C/min.

[0016]
(Saturated Water Absorption Ratic)

A thermoplastic resin of the present invention has a saturated
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differential scanning calorinmeter (DSC), for exanple,
it is generally neasured by a differential scanning-
cal orimeter DSC-20 nanufactured by Sei ko El ectronic
KK at the condition of tenperature elevation rate of
10C/ mn. 25 [0016] (Saturated Water Absorption Ratio)

A thernoplastic resin of the gresent invention has a
saturated I 8 water absorption ratio of 0.1 nmass % or
wateassbspretérabbryt 0o 08 Ovdsy@ser 3| esslesthergeiferaply 0.05
lower Iimt of a saturated water absorption ratio for
matdte arediess.a Tesra composicweonlhavi nof & Satsatbedtwetter

wat er absorption ratio of 0.02 mass% or nore is 5
abpargtiicn aekyopfef erlablresihenacoasiderdompgsition having a

characteristics of adhesion and treatnent. Wen the
satatdted srahekroabsbistiangatibher 6hok atderd stri asrofid he

adhesion and the treatnment nay be deteriorated. Wen
patthieculairdlg pscdboyeld hien angeidthend estidrdteriatiestefl

by the absorption so that the optical property
adiehangesnd t0cbMpasty i nthdvbtthed)yaFos idhedRasuhiBdrange, the

net hod of the saturated water absorption ratio, a

chadew Btkhed santhe 4R i chhE8nAEeB i Fkh RPAN AL YSIES
are not limted. For exanple, on the basis of ASTM

de S rthe  sajHEAL etk Walelh 1%5aBB§QH%i§n:arr@e' Othé resin is
obtai ned by i nmrersing said nol ded sheet in di stilled

aff@gﬁﬂa'%9rt%emﬁﬁgofﬁtf%%pgoa@ﬂaﬁe@ﬁ@réﬁﬁhéﬁlfE@B?QE€¥ changes.
bet ween"wei ght before the i mersion and wei gh

(¥ iHE R RBA)

For the measuring method of the saturated water absorptionr
ratio, a known method can be used. The measuring apparatuses are
not limited.

For example, on the basis of ASTM D570, the saturated water
absorption ratioc is obtained by immersing said molded sheet in

distilled water for 1 week at 23°C, and measuring difference

between weight before the immersion and weight after the immersion.

[0017]
(Stress-Optical Coefficient Cg)
B stress-optical ccefficient is a known constant number

disclosed in Cellected Papers on Polymers, Vol. 53, No. 10. on

pages 603 to 613 (1996), and is a concept on the basis of modified

stress-cptical reguiations (MSOR)} describing a relation between
the birefringence and the stress in the vicinity of a glass
transition region. According to this concept, the stress-optical
coefficient can be divided into R component and G component.

The inventors have found that effects of birefringence at the
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[0017] (Stress-Optical Coefficient CR) 20 A
stress-optical coefficient is a known constant nunber
di scl osed in Collected Papers on Polyners, Vol. 53;
No. 10. on pages 603 to 613 (1996), and is a concept
on the basis of nodified stress-optical regulations
(MSOR) describing a relation detween the
birefri ngence and the stress in the vicinity of a
usigliaspvigonmansi of ol agildad predvdi mpad thiow toncebiss
the stress-optical coefficient can be divided into R
t rayomporen tregndn G oo rpd el y $h§pr$m&ﬂﬂ(hysSHéeetinmnﬂhe resin
that effects of birefringence at the - - - ---------
haw®inquH m@m@nmenbnmréniheofstb:besﬁopﬂeciabrcuxhﬂfucapatt1rf1 rarmange of
the glass transition region are slightly suppressed by
| caél-egtdng'®phet,r @akn thawngRconpenesh ©dmddi@ture is 130°C
stress-optical coefficient in a range of Ca 15 3X10
or e knaviee theugHtass whtans hbsofpt affpaeraatishe ik sO 18QGsss or
Il 5 or nore and the saturated water absorption ration

leds. 0.Themes¥uoropt R8A. cbRErstiess-optiralireenbblssent resin
of the thernoplastic resin of present invention is

of RS RAbliYiviAt 8ok AN Rfr kGBI y<in 2! Pang%p%fl | cRV!h@:flleo 10p571
the constant nunber i's not in such a range,

Whabt@NensiBhedesuif2duGt nhas:a bafges oRireal the obtained
ani sotropy, thereby 10 deteriorating the optica

mo RIQPYHuet hhe Produet optlMeasani fg-MykhodhepAspior a

measuri ng nmet hod of said stress-optical coefficient, a

deEQEEM}aE%hBOQhéagpéﬁxﬂﬁ%éopég%yngésﬁﬁéfgkdaa%%fatUSGS
are not limte For exanple; a nethod may be
(MEXEWIHS MeEnbg) whi ch the

As for a measuring methed of said stress-optical coefficient, a
known method can be used. The measuring apparatuses are not
limited. For example, a method may be exemplified in which the
stress—optical coefficient Cr is obtained by simultaneously
measuring a complex elastic medulus (Eg) and a distorted optics
ratic (Og) at Tg+l0 °C té Tg+30°C using a press sheet having a
thickness of 0.5 mm formed by heat press molding a resin at
Tg+100°C with a viscoelasticity measuring apparatus in combination
with the birefringence measuring apparatus and then calculating by
the following calculation (I}.

[0018]

Cr =Or/Eg (I)
(Total Light Transmittance and Spectral light transmittance)

A total light transmittance and a spectral light transmittance

are not particuilarly limited. However, in case of using the

thermoplastic resin or the resin composition of the present
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15 stress-optical coefficient CR is obtained. by

simul taneously neasuring a conplex elastic nodul us

(ER) and a distorted optics ratio (OR) at Tg+l0 Cto

Tg+30C using a press sheet having a thickness of 0.5

mm formed by heat press nolding a resin at Tg+100C

W th a viscoelasticity neasufpng apparatus in

conbination 20 with the birefringence neasuring

inegygaicat Foranatiteh aralldgRairng, byt isheckebbanynge transmit -

calculation (1). [0018] CR =OR/ER (I) (Total Light
ligtrtadmsint. t afiberafer<Spddt dal prefatabyarsnmnavanseyh@s A

total light transmittance and a spectral |ight
tramrsmdriiathtante seame dwgirgeart Thal hrdht [dmintadt tkowevies ,defined

in case of using the thernoplastic resin or the resin
by comuasilt langhof ttaesmirdsent 20 ai mwerttdadn 1fight optacshittance

applications, it is necessary to transmt |ight beam
acddhetiefoorte, the asppieftdroall.e to have |ight

transmttance to sone degree. The light transmttance

i s0o0edjned [ by a total light transmttance or a

spectral light transmttance 5 according to the
appl t£ad Ic@&mh@oiﬁé ré&li€ase ok alsinght her regifirblity of
total light or a plurality of wavelength region, it

watS RS FREYoh O Navies gRedskat-al tdikhiie ddognsptht an

and the total Ilght transmttance is preferably 85% 10

tréHsME%H%ncgoﬁﬁdpEﬁéfﬂé%%ly1§§%Q0£r£ﬂﬁmatﬂﬁﬁ%@ EBepféfé%ably 85%
light transmttance is below this range, a required

or%ﬂﬂ%ﬁtne&e|b98feféﬁly'yg; Be pbiai negheAtnd PBASUN1iN¢ht
hdd, a known nethod can be used. The measuring

tréﬁgﬁﬂfﬁéﬂ%gs aree N9 il t8dge Mot A&, PEYIS aRbunt of light can

not be obtained. As a measuring method, a known method can be
used. The measuring apparatuses are not limited. On the basis of
ASTM D1003, total light transmittance is obtained by molding the
thermoplastic resin into the form of a sheet having a thickness of
3mm and measuring the molded sheet using a haze meter.

[0020]

In case of an optical system (for example, 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
good. In this case, the spectral light transmittance in the using
light wavelength is preferably 85% or more, more preferably 88% or
more. When the spectral light transmittance is below this range,
the required amount of light can not be obtained. As a measuring
method, a known method can be used. The measuring apparatuses are

not limited.
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ASTM D1003, total light transmttance is obtained by
nmol ding the 15 thernoplastic resin into the formof a
sheet having a thickness of 3 mm and neasuring the
nol ded sheet using a haze nmeter. [ [0020] 1In case of
an optical system (for exanple, |aser optical system
using only a specific wavel ength, even when the total
20 light transnmittance is not relatively high, it can
bé0&2111 used as long as the spectral I|ight
transmttance in the wavelength is good. In this
(Threagwplekeispeesiml |ight transmittance in the using
light wavel ength is preferably 85% or nore, nore
pWe¢eridid yth@8¥oplashbr erediremft ibespeeseral dnvgmtion has the
transmttance is below this range, 25 the required
glaswuntnef t L oght ergseratatrebe fobBaf ek mésrea avdsting ngpturated
nmet hod, a known net hod can be used. The neasuri ng
watepaaibpesonr eat iwtof i0milt edssd lor [1332]] the thermoplastic
(Thernoplastic resin) [ Wen the thernoplastic resin
re®in tike nprepent ituve ity aimiasdt he 1@lass thanshétemelastic
tenperature of 130C or nore, and the saturated 5
red@t §reZRSAPPY | 04k rAtH @cRfpoBeht N8BS SIRDIsUress, opbecal constant
thernoplastic resin is not particularly limted as

num¥d AS |ERE< BRGHMOMAST it rd %%le@ei?éﬁ}?rﬁﬂ'l%ﬂaﬁo G

conponent of the stress optical constant nunber of |

Fuf%ﬁér %XégpéQthf]thénﬁH%rﬁbﬁﬁﬁéﬁiﬁ)&ésﬂaqshlﬁaglé for the
Further, an aspect of the thernoplastic

pré§3HHWf%%bE§?5§ 5f&féﬂ§%l%olﬂ%§§§@§ afvantdyeniprefenablse in a
i ncludes an alicyclic structure in a

part of or all of a repeating structural unit. Here, structures
{a), (b}, and.(c) mentioned below are exemplified as a preferred
structures of the alicyclic structure. More preferably, the
thermoplastic resin includes cone kind or two or more kinds of
structure represented by said general formula {1). ¥ven further
preferably, following conditions are given for symbols in said
general formula (1), and these conditions are used in combination
if necessary.

[1] R group includes at least one part of ring structure in
structures.

(2] r® group is exemplified by structures (a), (b), and (c) as
an example of the structural unit including this R® group (in case
that n equals to 0).

[0022]



part of or all of a repeating structural unit. Here,
structures (a), (b), and (c) nentioned bel ow are
exenplified as a preferred structures of the
alicyclic structure. Mre preferably, the

t hernopl astic resin includes one kind or two or nore
ki nds of 15 structure represented by said genera
formula (1). Even further preferably, follow ng
conditions are given for synbols in said genera

 fopsul a (iﬁﬂ t hes ogﬂit#o e u
cojbi At i\f necesgar y="2 I¥YTRY groyp in
| e Q't"‘e{@gng of@)rin %‘%&@m P n %50 str :
[2 éé\gr1 p ¥s exenpl\ fi ﬁé;ys ructures ( ,bii%

and (c) Bs an exanple of t structural uniht 3
including this R3 group (in case that n equal§ to 0).
[0022] p5 12 CHCCH2 C2 TCH CWH7 CH (a) CH CHYCH
(yh&ke ) \RN Lh\ Bre [ f{mhdrze i sRhehbi ded fadrowal.a i s
mentioned above.) [3] nis 0. [4] y/x is a rea

nypbes satd.sfying 20/80 y/x:!~65/35. 5 [5] R2is a
hydrogen atom and/or-CH3. fi [6] Qis -COON or -COOCH3

gr[@pr/fleirse,a Fast RuRbEF ab s rHYRBOL S/ BO<tlye Uenesml
formila (1) have follow ng conditions and these

5 copfi k3 QRS 3ahQdHSGSh 14t EORRHNaL Lo, .

[6] Q is ~COOE or ~COOCH3 group.

Here, most preferably, symbols in the general formula (1} have
following conditions and these conditions are used in combination
with each other if necessary.

10 [1] R! group is a divalent group represented by a general

formula (2):

[0023]
] ¥ . |
_CH—CH
N (2)
CH /
| y , |
CHQ_CHz p
(where, p is a integral number from 0 to 2.)
15 More preferably, the R! group is the diwvalent group in which p

is 1 in the formula (2).

[2] R’ group is an example of a structural unit (in case n
equals 0) including this group and is the exemplified structure
(a). In the embodiment of combination of these conditions, the

20 most preferred thermoplastic resin is a polymer obtained by a
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[ wwth each other if necessary. 10 [1] Rl group is a
di val ent group represented by a general fornula (2):
[0023] CH(2) C-~ ,-CHCHz CH2 CH2 P (where, pis a
integral nunber fromO to 2.) 15 More preferably, the
Rl group is the divalent group in which p is 1 in the
~formula (2). [2] R3 group isqgn exanple of a
structural unit (in case n equals 0) including this
ramfaupdandipsal heo brenmplzietied sfreidiywlrame @ajl. I n the
enbodi nent of conbination of these conditions, the 20
temnmostyodiiedr ed1t her'mdpl a3+daiacesien | ¥han pahy nErermoplastic
obtained by a [ 13 random additional polynerization
redin eldayl ene Bade et acyohdfididn Oidsthukbtutek, the
- 3-dodecene. Wien the thernoplastic resin does not

thd@ug194eh careondi hd Wmdth hakr Ueh usesicdlhenliisotropy which is
t hernopl astic resin may not has | ow optical anisotropy

thavhd:el11entYpop8etr exeeldnent-epi apecdys&d Byhelisestfion during
caused by distortion during nolding, thereby being

moXelRY,| ehatedyt ei aptdoalriRrapent Yhe Thatidsl propertiyhe That is,
t hernopl astic resin does not have such a condition in

wheét! U Whesmobhest herrmnlaghbe 661 MR aPBohderion in
plastic having a small optical anisotropy and the

st SRR aghECREShEL TR 10t esin may not be the plastic having

a small optical anisotropy and the thermoplastic resin may not-

obtain excellent properties in low absorption ratio, heat

resistance, and chemical resistance.

[0024]

The types of copolymerization are not limited in the present
invention. Various types of known copolymers such as a random
copolymer, a block copolymer and an alternate copclymer can be
employed, but the random copolymer is preferable.

[0025]

(Other structures used in a part of main chain)

The polymer used in the present invention may have a repeating
structural unit derived from other copolymerizable monomers in a
scope of not causing deterioration of properties of products
obtained by the formation method of the present invention if
necessary. The ratio of copolymerization is not limited but it is
preferable less than 20 mol % or less, more preferably 10 mol % or
less. 1In case that the ratio of copolymerization is above the

range, the optical property is deteriorated so that the optical

products having high prescience may not be obtained. In addition,
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10 obtain excellent properties in |ow absorption
rati o, heat resistance, and chem cal resistance.
[0024] The types of copolynerization are not limted
in the present invention. Various types of known
copol ymers such as a random 15 copol yner, a bl ock
copol yner and an alternate copol yner can be enpl oyed,
but the random copol yner is preferable. [0025 (Q her
thesthipgisupds thsecopnl wardratopnnare thailiyithe %@tyﬁf@ random
used in the present invention may have a repeating 20
coptlnretruial puaferaekd ved from ot her copol ynmeri zabl e
nononers in a scope of not causing deterioration of
piopesti es of products obtained by the formation
met hod of the present invention if necessary. The
(Molsddud aaf wedpbt yoRrpdatieas)i s not |imted but it is
preferable | ess than 20 nol % or |ess, nore preferably
1A molelaloir 2ilghssof | the gse wiat ushd fat i theofoptical product
copol yneri zation is above the range, the optica
of pIePeIrigens datvent satied nse Lhat tédeoaptd ddhitpngduicdsosity
havi ng hi gh presci ence may not be obtained. In

[nRAtiddi@ed 14 débel ki nds 186 thescppofem@yliyzahi anrage of 0.03
not limted but the random copolyner is preferable.

to [0P28]/g, [ mbMe! ﬁﬁ@f@faww @h50toPs!| y1BSF Shnosl: Bréferably 0.10
nol ecul ar wei ght of the polymer used for the optica

to PF Quet. eheot hel@suesenty i03veRbraBpl Ssthidd dosiht adttfohtes
limting viscosity

when the molecular weight is above the range. The molded product

is brittle when the molecular weilght 1s below the range.

[0027]

{Resin composition)

In the present invention, a resin compdsition prepared by
blending other resins can be used for the polymer if necessary.
Other resins can be added within the sccope of not disturbing the
object of the present invention.

[0028]

(Additives)

In the polymers used in the present invention, in additiocn to
the constituents mentioned above, a known weathering agent, heat-
resistant stabilizer, antistatic agent, fire retardant, slip agent,
anti-blocking agent, antifog agent, lubricant, natural oil,
synthetic oil, wax, 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 present invention.

[0029]
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[D] neasured in decalin of 135C is preferably in a
rage of 0.03 to 10 dl/g, nore preferably 0.05 to 5
dl /g, nost preferably 0.10 ,y to 2 dl/g. The
nol dability of thernoplastic resin deteriorates 10
when the nol ecul ar wei ght is above the range. The
nol ded product is brittle when the nol ecul ar wei ght
is below the range. [0027] (Resin conposition) In the
pFes esanmheontsipen £ &C rexsAmp leonpeds thi ove prlegyamad agnt 15lended
bl endi ng other resins can be used for the polyner if

as rescesddtyaryCetraponesdi dectadebel aokioib witt kibgorherscopdh as a
of not disturbing the object of the present

benanpdrenione -bhO6Q 8tom{cAuidi, t BvbshzoR0idan tdrdbagellynensound, a
used in the present invention, in addition to the

nicoristhasgen tempeumtd Ored abbyv ede acd nonimaneaisker cagpound are
agent, heat- resistant stabilizer, antistatic agent,

gifen ead ef andantresidqmmgentubilapét - MloekithgnageRhown hindered
antifog agent, lubricant, natural oil, synthetic oil

amWescb @ Ata i 01 vé NOrgRNhG nbekkar amind-hendddk e 1 §By- bes P ant
bl ended within the scope of not disturbing the

stafefieidreds Ar opRsduRs wfichhBaeps| sali-aomeRert-adide/phenyl
present invention. [0029] 15 For exanple, specific

gréRm es 20k, khecveathieriipd pagentinbl @ded as1ap, 2, 6, 6-
arbitrary conponent include ultraviolet absorbers such

peﬁﬁ%ﬁbtﬂ%ﬁnqoFEﬁ@fﬁ@?ﬂ”ﬁ%@ﬁpcQﬂpguggruékure in general and the
benzot ri azol e- based conpound, a nickel -based

sp&oTmRQY ré%mgrrﬂes ol ed aphpe) baseds comourd. abg: p1 -4~
given as a light-resistant stabilizer other than a
hy&g5§¥bﬂgn9qg5§gpionyloxy)ethyl]—4—(3,3,5—di—t—butyl—4~
hydroxyphenyl)propionyloxyl}-2,2, 6,6~ tetramethylpiperidine (for
example, Sanol LS-2626 manufactured by Sankyo Co., Ltd.), 2-(3,5-

di-t-butyl-4-hydroxybenzyl) -2-n-butylmalonate-bis—-(1,2,2,6, 6-

'pentamethyl-é-piperidyl)(for example, Tinuvin 144 manufactured by

Chiba-Geigy Japan Ltd.) and the like. Specific examples of the
benzotriazole-based ultraviolet absorbers include Z- (5-methyl-2-
hydroxyphenyl)benzotriazole, 2,2-hydroxy-3,5-bis{a,a-
dimethylbenzyl)phenyl, 2-(2’'-hydroxy-5'-methyl-
phenyl)benzotriazole, 2-(2'-hydroxy-3’,5"  -di-t-butyl-
phenylibenzotriazole, 2-(2f-hydroxy-3'-t-butyl-5'-methyl-phenyl)-
5-chlorobenzotriazole, 2-(2'-hydroxy-3',5 -di-t-butyl-phenyl)-5-
chlorobenzotriazole, 2-(2'-hydroxy-4’-n-
octoxyphenyl)benzotriazole, benzotriazole derivatives such as
Tinuvin 328 and Tinuvin PS (both manufactured by Chiba-Geigy Japan
Ltd.), or SEESORB709 (2-2'-hydroxy-5’-t-octylphenyl)benzotriazole,

manufactured by Shiraishi Calcium Kaisha, LTD), which are
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am ne- based additive. The hi ndered am ne-based
light-resistant stabilizer is a conmpound whi ch has
3, 5-di-t-butyl -4-hydroxyphenyl group or
2,2,6,6-tetranet hyl pi peridine group or 1,2,2,6,6 1p
pent anet hyl - 4- pi peridyl group in a structure in
general and the [ 10 specifiig exanpl es thereof
i nclude 1-[2-(3-(3,5-di-t-butyl-4-
cometicaRYle A val Frioi -on BPe£¥S &€ hauanpless of, bearophepang—based
4- hydroxyphenyl ) propi onyl oxy] -2, 2, 6, 6-
ul g esvighethypbpppeeiwiimelater 2, éx@h@y@omlzoglse% 2-
manuf actured by Sankyo Co., Ltd.), 2-(3,5-
hydﬁ@ﬂydﬂutwbthahybhmnqym@npyb)-ZfaitﬂﬂthnﬂXwnéte-bis-(1,2
,2,6,6 15 pentanet hyl - 4-pi peridyl) (for exanple,
methiaden zbpdenanelf datt2ired hgdroht bad'Geligye thapyhehtehhenone,
and the like. Specific exanples of the
2, Yentidtydrazgl é; Haskithathiongvbokel fabsordpgresionae| Adeydroxy—-4-
2- (5-met hyl -2- hydroxyphenyl ) benzotri azol e,
me th2apdFexyb3x Podn s{hehotiee Ry ydenzy )-plee npky-5-
2-(2' -hydroxy-5"'-nmethyl 20 phenyl)benzotriazol e,
sulfdﬁ%nd@pﬁéﬁ&ne3trfﬁydﬁat%5bQPMydréﬁyﬂaHd4mambﬁyrb@ﬂi&ghenone,

2-(2'-hydroxy-3'-t-butyl-5"-nethyl - phenyl) -
2= ﬁ&dﬁﬂxyulb@BZQ&ééfwﬁﬁyabenzophenone, 2-hydroxy-4-n—-dodecyloxy
2-(2' -hydroxy-3',5"-di-t-butyl - phenyl)-5-

beﬁ&&ﬁﬂéﬂ@%@zotﬁhﬁéﬁﬁ - 2r-02nz Ry dr P ApHenone, 2,27,4,47 -

octoxyphenyl)benzotr|azole benzotri azol e derivatives

teﬁ%&ﬂ}d%%x%5b$hEéﬁﬂéhéﬁé3 @nﬂyakBHyLIL&ﬁﬁédyﬂbﬁy benzophenone, 2-
manuf act ured by Chi ba- Gei gy Japan Ltd.),

hy BEESARBT 99£1§d%ox36y S%&h%cr&ieﬁ%/yéwwﬁ%éﬁéﬁ?ﬁé ol &

., manuf act ured hi rai shi Cal ¢ci um Kai sha

uvIMUCh R Q4 &Ext&PéﬂTPﬂ Gl 3l —lﬁlﬁﬁé@k&?@-@ 47SR8 Rkt hExy

exanpl'es of benzophenone- based
benzophencne and other tetrasubstituted benzophenone, manufactured
by GAF Corporation), PermylB-100 (benzophencone compound,
manufactured by Ferro Corporation).

[0030]

The specific examples of the heat-resistant stabilizer blended
as an arbitrary component include phenolic antioxidants such as
tetrakisimethylene-3-(3, 5-di-t-butyl-4-
hydroxyphenyl) propionate]lmethane, pB-(3,5-di-t-butyl-4-
hydroxyphenyl) propionate alkyl ester, and 2,2’ -oxamidebis[ethyl-3-
(3, 5-di-t-butyl-4-hydroxyphenyl)propicnate]; fatty acid metal
salts such as zinc stearate, calcium stearate, and calcium 1,2-
hydroxystearate; and polyalcohol fatty acid esters such as
glycerin monostearate, glycerin distearate, pentaerythritol
monostearate, pentaerythritol distearate, pentaerythritol

tristearate. Further, phosphorous stabilizers such as distearyl
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ul travi ol et absorbers include

2, 4- di hydr oxybenzophenone, 2- hydroxy- 4-

met hoxybenzophenone, 2,2'-di hydroxy- 4-

nmet hoxybenzophenone, _

2, 2' -di hydr oxy-4, 4' -di met hoxybenzophenone, 5

2,2' -di hydr oxy-4, 4' - di net hoxy-75- sul f obenzophenone,

2- hydr oxy-4- met hoxy-2'-carbox benzophenone
Pewtmtéb?yi@lné#]h}é@(%@t@sulph@%fiz@pﬁ eGP TOPY hjdene eliphenol-

2- hydr oxy-4-n- oct oxy benzophenone,
penptagrirtddyitelodipldessiiicey baniéphedbne;butyl-4-

2- hydr oxy- 4- n- dodecyl oxy benzophenone,
me Bhinvbtopl) pEnbaeryt loxdtyen Zdpheaphete 2,and 2r4s (Z2pd-di-t-

t et rahydr oxy benzophenone, 2-hydroxy-4-dodecyl oxy
bubeierhdnohespRitdyde 4562~ hythesy -Sabilizers may be used

nmet hacryl oxy) propoxybenzophenone, or Winul 490 (a
inngXiqgiree cof 18, 2omiditeytdircox wi4hdeadhnetiraxy EFoenzaphebendending

and ot her tetrasubstituted benzophenone, manufactured
of byetGAF iGdmpahal £0d) 3- PerandiBL1iB0t {befizophenone

compound, 15 manufactured by Ferro Corporation).
hyd£63Hhethia ) ppepi.bh Lt exarplaes , oki hBeshemtatgshatiagl ycerin

stabilizer blended as an arbitrary conponent include
mo@&lﬁi&ﬁﬂa&@ﬁbgoﬁéd&é@l&lﬂ@ﬁs Theses stabilizers may be used

t et raki s[ met hyl ene-3-(3,5-di-t-butyl-4 20
by xRN eny! kpPrepsonaleliBlRane, more.

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

espgry] and 2, 2' - oxam debi s[ et hyl -

(3,5-di-t-butyl -4- hydroxyphenyl)proplonate] fatty

Mé@ﬂéhlgya@uctsag 1 saehy zi nc stearate, cal ci um
stearate, and ca C|un11 - hydroxystearate; and

PehyahsPhok gfl%d\%ta‘éhfdtﬁétﬁfés%ﬁn%n%?oﬂ'é’a&?ﬁdé“ molded by a

nonost earate, glycerin distearate, pentaerythritol

%Hew1gﬁgﬁ@ea{ y]!:lt}[{ltt qln b§rc @lﬁﬂﬁe’such as extrusion

pentaeryghrlto tristearate. urt er, phosphorous

mof(.riﬁpdl '1%1% %t%gﬁhmgfdzq{gﬁ %q{dy'blé% molding. Particularly, the

molded product of the present invention is appropriately used for
an optical application. For the optical application, optical
lenses such as pickup lenses, a transparent seat, an optical disc,
and optical fibers are exemplified. Particularly, as for the
optical ienses, it is appropriately used for an application of a
in-vehicle sensor which requires heat resistance. In additicen,
the injection molding is suitably used for the optical lens.

A blending method of the ringed clefin-based 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.

EXAMPLES
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pentaerythritol diphosphite,
phenyl -4, 4' -i sopropyl i dene di phenol - pentaerythritol
di phosphite, bis(2,6-di-t-butyl-
met hyl pehnyl ) pent aerythritol di phosphite, and
tris(2,4-di-t- butyl phenyl)phosphite nay be used.
These stabilizers may be useggb in single or in
conmbi nation with each other. For exanple, bending of
t @002KI s[ net hyl ene-3-(3,5-di-t-butyl -
hydr oxyphenyl ) pr opi onat e] net hane, zinc stearate, and
gligeer ithe mreeshearatenteyn bes Exenpéi fdexhrifeelsesth reference
stabilizers nay be used by blending one kind or two

to kindF ot obng. exdOnd1663 1 but Mot deltoylrd dhec tpnapphiéd atliagn)the
The nol ded product of the present invention can be

invadtded By Aot nDingitegl ret hbdswi éXantleas.| i @ mebBuring method of
particul ar such as extrusion nolding, injection

phydl diingropadt Pl 0w gardiritgd Bar f6Tdwirlgy metthedds nol ded
product of the present invention is appropriately used
fepo3an optical application. For the optica
application, optical |enses such as pickup | enses, a

11 hanspanept rseat gy optical disc, and optical fibers
are exenplified. Particularly, as for the optica

'ﬁnﬁéﬁt fltod %@@pﬁggrm@é@hyedisd%d 260P cain@PPld Galld0B0b. 16Ky,
a 20 in-vehicle sensor which requires heat resistance.

I L@y e hesthigRekigon nol ding is suitably used
lnfor g optréal ens. A bl ending nethod of the ringed

(ﬁ?%gg Q@gﬁglgf&ngﬁggggtggger fe3|n conponents or

I'ves used in esent ventl on i s not

R PSR 00 G e BB OYES b Beating 2 sampie

un§é§Q9mP%0%8891&9Wﬂ?ﬂ%ﬁ&mraﬁéégpkfé%ééﬂon up to 250°C at a rate

of 10°C/min in nitrogen and then cooling quickly to measure the
sample at the rate of 10°C/min by using DSC-20 (manufactured by
Seikec Denshi Kogyo K.K)

[0034]
{(3) Saturated water absorption ratio

In accordance with ASTM D570, a saturated water absorption
ratio was obtained by immersing said molded sheet in distilled
water of 23°C for 1 week, and measuring difference between weight
before the immersion and weight after the immersion.
(4) Stress-Optical Coefficienf Cr

The stress-optical constant was obtained by simultanecusly
measuring a complex elastic modulus (Ez) and a distorted optics
ratioc (Og) at Tg+i0°C to Tg+30 °C using a press sheet having a
thickness of 0.5 mm formed by heat press molding a resin at

Tg+100°C with a viscoelasticity measuring apparatus in combination
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[0032] Next, the present invention is further
described with reference to the follow ng exanpl es,
but it should be construed that the invention is not
limted to those exanples. A neasuring nmethod of 5
physi cal property is perfornmed by follow ng nethods.
[0033] (1) Melt flowrate (MgB) A nelt flow rate was
measured at 260C under a |oad of 2.16Kg, in .
wiige ddrad drce fnilpe ST MBERZE ng10ppRYattasad thasi cabeitlating by
tenperature (Tg) A glass transition tenperature was
therefaslced ngy chéat laigicn sdiipl e [ under the condition of
tenperature elevation up to 250C at a rate of 10C/ mn
i n0ABHT ogen and then cooling quickly to neasure the
sanple at the rate of 10C mn by using DSC- 20
(mRnufaeEyred @y 15 Sei ko Denshi Kogyo K. K) [0034]
(3) Saturated water absorption ratio In accordance
(5 TIgHAS Va5 7 0an emBtatdiicat @ wabenmabsorption ratio
was obtai ned by inmersing said nol ded sheet in
diegt thé eth Rtiaihenodlli 2gC 4 ofeck angekarapdar@asitringga length
di fference between wei ght before the i mersion and
of WeSght Aaktiatht Be 35MRr SreNa (A)lchides ofOBMCaks obtained. A
Coefficient CR The stress-optical constant was

1i @bt a8 th¥nShitt 48R QHS YocaRBRSHNhSh@ (GAMPe¥tangular board
el astic nmodulus (ER) and a distorted optics 25 ratio

t hi ckness of 0.5 nm forne eat press nolding a
reghhsft Tg+100C with a viscoelasticity nmeasuring

apparatus in combination
(6) Retardation value

wi€iORn al1 +Te+10%t ovilad3 @g’é%it@%pﬁoﬂfn%t%rs.heet having a
. y

A retardation value was obtained by measuring a retardation
distribution data of the rectangular board in a range of *5mm of
width from the center and in a range of 60mm of length except by
2.5mm of both ends from the ftotal length of 65mm with a KOBRA-
CCD/X typed birefringence distribution measuring apparatus
manufactured by 0Jji Scientific Instruments at a wavelength of 590
nm and calculating the average value.

[0037]

(Synthesis Examples 1 to 3)

Ethylene~tetracyclo[4.4.0.1&5.17J0]—3—dodecene copolymer was
obtained by polymerizing according to a known method using
vanadium catalyst (VOClz). The results of physical properties are

shown in table 1.



19 wth the birefringence neasuring apparatus and
then calculating by the followi ng calculation (I).
[0035] CR = OR/ER (I) 5 (5) Light beamtransmttance
in 405 nm By the injection nolding, a rectangul ar
board having a length of 65mm a width of 35nm and a
t hi ckness of 5mm was obtainegg A |ight beam
transmttance was measured using this rectangul ar
bo&¥#B] with an ul traviol et-visible spectrophotoneter.
10 [0036] (6) Retardation value A retardation val ue
whBEalplst dilned by measuring a retardation distribution

i o et ol S g £
SYBLOEPES byrk5 2. Snmrgf  bof H2&fds fro %C? ﬁ% L LhaAnce
SXSFPESMmiwi t h a KOBRA- CCDPARSPYBEH | FEF Fh@%ﬂﬁé

Nodi stribytion neashring apgatabus mahufactyred by G

Sci ent i fliod 10nsinumift s af 3a wavel entiA 6F2590 hm and

1 cal cul atlizng the ayépage val.Gé. [003YBO 20 (Synth&8is

2 Exanpl e$ 365 to 3) Euhyl eng¢Qt.etr acycl ofid04. 0. 12' | 88

3 17710] - 31dodecene| gopol yirer, opas objasned by 88

pol ymeri zing according to a Known met hod USI ng
vanadi um cat al yst (VOC13). The results of physica

properties are shown in table 1. - ------------- - 20
{Synthesis Examples 4 and 5)

5 According to a method disclosed in Japanese Unexamined Patent
Publication No. 2002-332312, a complex having a structure of the
following Formula (2-A) was obtained.

[0038]

(2-3)

10 Ethylene-tetracyclol4.4.0.1% °.17 °]-3-dodecene copolymer was
obtained by polymerizing with this complex as a catalyst and
methylaminoxan as an auxiliary catalyst. The results of evaluated

physical properties are shown in Table 2.



[ 0038]

" C %10 Pa_1 %
88 3 15 124 0.00 350 88

[ Tabl e 1] Saturated Stress-
Synt hesis water opti cal
absorption coefficient

transmttance

in 405nm No.

[ ght beam
exanpl e
ratio CR g/

5 According to a nethod disclxgsed in Japanese
Publ i cati on No. 2002-332312,
cdfPreX having a structure of the

Unexam n

ed Pat ent

MFR Tg
10 m n

1 2 155 0.01 80 85 2 36 141 0.01 190
(Synt hesi s Exanples 4 and 5)

a

foll owi ng Formul a

(2-A) was obtained. [0039] ICl12 - K...(2-A) 10
Et[ﬁ’ybéﬁeZIetracycl 0[4.4 O 12' 5. 17' 10] - 3- dodecene
bUlJUI yll I WwWaS UJL Al IICU PUI VVI l. 1T U1l '
S)gr?}{ﬁjl ex [as a catal yst ar?,‘—’1 ?LT gan as an| 1ioht }?iim
Silasrmet al yst rgThe |r&8dit s of e9% ed phyisgttance
iles are shpwn in |PAREPS10D1| cpeblfpiiqrtapte 44orm
C?5at ur ated Stress-| Light {H&8#C Synt h §!1ts MER wat er
optical [tgArsmint hi€e axanple Tg abd®rpRd on %
4coefficileht6éin 405has 0.01 20 88
5 60 131 10.0% 280 90

{(Synthesis Examples 6 and 7)

Ethylene-norbornene copolymer was obtained by polymerizing

5 according to a known method using wvanadium catalyst (VCClz). The

results of evaluated physical properties are shown in table 3.

[0G41]

[Table 3]

Saturated Stress-— light beam
Synthesis MFR 7 water optical transmittance
example g absorption |coefficient | in 405nm
No. ratio
/10 min | °C 3 107%pa™? %
6 5 155 0.00 480 83
7 12 144 0.01 660 86
10

[Examples 1 to 4, Comparative Examples 1 to 3]

For the polymers obtained in Synthesis Examples 1 to 6, an

appearance evaluation and a retardation measurement were performed.

The physical properties are shown in table 4.



5

10

No. ratio CRg/10 mn C %101 Pa 1 % 4 0.6 168 0.01
20 88 5 60 131 0.01 280 90 [ (Synthesis Exanples 6
and 7) Ethyl ene-norbornene copol yner was obtai ned by
pol ymeri zing 5 according to a known net hod using
vanadi um cat al yst (VOC13). The results of eval uated
physi cal properties are showasin table 3. [0041]

[ Tabl e 3] Saturated Stress- |ight beam Synthesis MR
watefZbptical transmttance exanple Tg absorption
coefficient in 405nm No. ratio g/10 min C % 10-1 Pa-1
9&T6b5e1€5 0.00 480 83 7 12 144 0.01 660 86 10

[-Exarptes 04 —Conparati-ve—Exanptes to—31 For—the
TR/} STmei T Synt psr s ST o) REtaaIRE g
feaVénce pv&TRLS dF-and| a retardati on@eldSurenent
| S%eFelBelPormed.  The physlcal propertie&Mare shown in
Fxabpéed4l 22| 1[0042] [ [ Tapfecd] 19
Example 2 2 Good 45
Example 3 4 Good 4
Example 4 5 Good 51
Comparative |3 Good 110
example 1
Comparative | 6 Slightly Measurement
example 2 Cloudiness impossible
exlisted (Region of Z29%bnm
or more existed)
Comparative |7 good Measurement
example 3 _ impossible
(Region of 295nm
cr more existed)

[0043]

The present invention can be greatly suitably employed in
resing, resin composition and molded products used for optical
lenses such as pickup lenses for an optical disc, collimator lens
or various lenses for capturing small image, or transparent
plastic films for flat panel display having liquid crystal display

elements and corganic EL display elements.
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15

20

Exanpl e/ Com Synt hesi s Appearance Retardation parative
exanpl e No. value exanple No. rimExanple 1 1 Good 19
Exanple 2 2 Good 45 Exanple 3 4 Good 4 Exanple 4 5
Good 51 Conparative 3 Good 110 exanple 1 Conparative
"6 Slightly Measurenent exanple 2 C oudi ness
i npossi ble existed (Region ofy 295nm or nore exi sted)
Conparative 7 good Measurenment exanple 3 inpossible
CLAXR#gi on of 295nm or nore existed) [0043] 5 The
present invention can be greatly suitably enployed in
resins, resin conposition and nol ded products used for
optical I|enses such as pickup | enses for an optica
Ui s@ therhbphtstid emssirowhearious dbrsesraositaph uténmpprature
smal |l image, or transparent plastic filnms for flat
is padtEIC dirs pbay, havsagiddteud dateystlasoditsiphayat@o is 0.1 mass%
el enents and organic EL display elenments. 23 CLAI M
or Ledd t &%ﬂnﬁpbﬁﬁés&dgﬁ&d’élw&@éﬁfﬂcﬁe@i asgsSshtapsidd Q| < 3X10°
tenperature
10Pa 1.

2. A thermoplastic resin wherein a part of or all of repeating
structural units comprise an alicyclic structure, a glass
transition temperature is 130°C or more, a saturated water

absorption ratio is 0.1 mass$% or less, and a stress-optical

coefficient Cz satisfies |Cgl< 3X107%pa™.

3. The thermoplastic resin as set forth in claim 1 or 2,
comprising one kind or two or more kinds of structure represented

by a general formula (1):

Q)n X (1)

(wherein, x and y each represents a copolymerization ratio and
are a real number satisfying 0/100 £ y/x £ 65/35, n is a number of

a substituent Q and is an integer satisfying 0< n< 2. R' is one

kind or two or more kinds of 2+n valent group of selected frcm
hydrocarbon groups having 2 to 20 carbon atoms, R? is a hydrogen

atom, or one kind or two kinds or more kinds of monovalent group



10

15

20

25

is 130C or nore, a saturated water absorption ratio is
0.1 mass% 5 or less, and a stress-optical coefficient
CR satisfies ICRI<- 3X10- '"Pa 2. A thernoplastic resin
wherein a part of or all of repeating structural
units conprise an alicyclic structure, a glass 10
transition tenperature is 13gG or nore, a saturated
wat er absorption ratio is 0.1 mass%or less, and a
sebttagh -foptu gabups dedfirgl entstCRetare sfomgmde@R€-1 to 10 carbon
3X10- 10Pa-1. 3. The thernoplastic resin as set forth
atom{=) aintt bydrogen 15t @oiyir,i & ngs orme Kiimd or hwoe othamteo
ki nds of structure represented by a general fornula
kifds :of' rtetCERaleht (grodREealeCtpd( fhem éiyygrocaabdny redids 1
represents a copol ynerization ratio and are a real
groupderavdabi 2f yongo Otdfbr<-atym%, <an®50) 3% a nicsic@abhemberroup of
of 20 a substituent Q and is an integer satisfying
ond<kimKor2twl oksmone KiMmd Cklbwoeqr Mk &stkilddaret Zopresented
val ent group 'of selected from hydrocarbon groups

byhaxhﬂg(ﬁéugs%phga&b Ena&@ﬁﬁaCﬁgohé_ﬁiﬁﬁdé@gﬁﬁ)kﬁh@glor more
or one kind or two kinds or nore kinds of npbnoval ent

kiSIOWE Zfbnovah 6t efrdi® MRS Ravh Ngréusd HaGtiHECa structure
conposed of 1 to 10 carbon aton(s) and hydrogen

coMEB)or MBtbS10NEa KM LHlordTRN eaﬁaal'?ycﬁ%%eﬂ‘ia%@ﬁl(gf ) )

tetraval ent group sel ected from hydroc on radica
groups having 2 to 20 carbon atons, and Qis a
nonoval ent group of 5 one kind or two or nore kinds

gel eq L LEARLSLLHUEL Ufe%fj] SR §3ENES ¥ GG R4 hSrein R
a h;e/lgieogen atg%m or one I1Irng or two 1I}%S or lm)re v en
group comprises at least one ring structure in the structure

represented by general formula (1) in Claim 3.

5. The thermoplastic resin as set forth in Claim 3 or 4,

wherein y/x is a real number satisfying 20/80% y/x< 65/35 in the

general formula (1) in Claim 3.

6. A resin composition comprising the resin according to any

o

one of Claims 1 to % in the amount of 90 mass % or more.

7. A molded product comprising the resin accerding to any one

cf Claime 1 to 5, or the resin composition according to Claim 6.

8. The molded product wherein the molded product according to

Claim 7 is used for optic applications.

9. The molded product wherein the molded product according to



ki nds of nonoval ent group sel ected from groups havi ng
a structure conposed of 1 to 10 carbon aton(s) and
hydrogen atomn(s).).) 10 4. The thernoplastic resin as
set forth in Caim3, wherein RL group conprises at

| east one ring-structure in the structure represented
by general fornmula (1) in Casm 3. 5.. The
thernoplastic resin as set forth in Aaim3 or 4, 15

Claberkeiys yhe ppticiledslemenbefosalnsysliing 26L802r . y/ x<

65/35 in the general fornmula (1) in daim3. 6. A
resin conposition conprising the resin according to
any one of Cains 1 to 5 in the anount of 90 mass %
or nore. 20 7. A nol ded product conprising the resin
according to any one of Clains 1 to 5, or the resin
conposition according to Claim6. 8. The nol ded
product wherein the nol ded product according to 25
Caim7 is used for optic applications. 9. The nol ded
product wherein the nolded product according to 25
Caim7 is the optical elenent for in-vehicle sensor.
4



