1 SPECIFICATION TITLE OF THE | NVENTI ON METHACRYLI C RESIN COVPCSI TION 5
BACKGROUND OF THE I NVENTION Field of the Invention The present invention
relates to a nethacrylic resin conposition which is useful as a nol ding
material for preparing a thin thickness |ight guide plate having a 10

t hi ckness not | arger than 1 nm by, for exqpple, I njection nolding, and to
use and applications thereof. Descriptionof Related Art Since nethacrylic
resins have a good transparency, 15 they have been used conventionally as
a nolding material for a light guide plate which is, for exanple, used for

a conponent of a back light unit i ' es of liquid crystal
di splays. Such a |light guide plate ?EﬁggﬁggéFF§ﬁ prepared by injection

Such a8 a | BELE R oBB SEERYTOR] ot fon ol i ng as above, various
05- 265291 A 9P 08- 302145 ATETRAGETLEECHESTRCGRARGBLIARNS A “ana 3
2006- 298966 A). 25 2
5 BACKGRQOUND OF THE INVENTION
Field of the Invention
The present invention relates to a methacrylic resin
composition which is wuseful as a molding material for
preparing a thin thickness 1light guide plate having a
10' thickness not larger than 1 mm by, for example, injection

molding, and to use and applications thereof.

Description of Related Art
Since methacrylic resins have a good transparency,
15 they have been used conventionally as a molding material
for a light guide plate which is, for example, used for a
component of a back light unit in various types of liquid
crystal displays. Such a light guide plate is generally
prepared by injection molding. Regarding a molding
20 material for preparing an optical element such as a light
guide plate by injection molding as above, various
methacrylic resin compositions have been reported hitherto
(see JP 08-269291 A, JP 08-302145 A, JP (08-253650 A, JP 08-
280746 A, and JP 2006-298966 A).
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SUMMARY -CF THE | NVENTI ON Techni cal Probl em However, in accordance wth the
recent novenent to thinner liquid crystal displays for |aptop personal - 1
5 conputers, nonitors, and so on, a thinner |ight guide plate used therein
is al so demanded. Mre specifically, a thin thickness |ight guide plate
havi ng a thickness, for exanple, not Iaﬁber than 1 mmis required.

However, when a conventional nethacrylic resin conposition as above is 10
subjected to injection nmolding with the use of a nold to give a thickness
not larger than 1 mm there arise problens such as the fact that the resin
conposi t i onSE¥HARSEL OF | THE WHYENTEPNt he nold well; that after filling of the
nold, the nolded article is hardly rel eased on being taken out from 15 the
mol d, and aTerhuokes]l 8Brobhem|ike occurs; or that a silver streak(s)
appears in the nolded article. Therefore, a good nolded article could not
be obtai ned. ThuBpwenerpurposaceprdaaqs ewéhl ithentieggnits ReVePeByi d€ a
nmet hacrylic resin conposition which can suppress 20 appearance of a silver
streak(s) ahdioaarbe ltikiuid hi cknessl nokddsdlaysa tfveknéaptast [REFEmathan 1
. mmw th a good nolding property (nold filling property) and a good nold
‘rel easbng pcopputgrsasmmelitoas,ussdasd appl icahionen Hdghdt guizie $olaid on

to Problem 3

used therein is also demanded. More specifically, a thin
thickness light guide plate having a thickness, for example,

| not larger than 1 mm is required. = However, when a
conventional methacrylic resin coﬁposition ‘as above is

10 " subjected to injection meolding wifh the use of a mold to
give a thickness_not larger than 1 mm, there arise problems

such as the fact that the resin composition can not fill

whole of the mold well; that aftef filling of the mold; the
molded article is hardly released on being_téken out from

15 the mold, and a crack(s) or the'like océurs; or that a
silver streak({s) appears in the'molded article. Therefore,

a good molded artic;e could not be obtained.

Thﬁs,- the purpose éf thé' présént invention 1is to

provide.a methacrylic resin composition which can suppress

20 appearance of a silver streak(s) and can be thin thickness
Iﬁoldéd at a thickness not larger than 1 mm with .a good
molding property (mold £filling property) and a good mold

releasing property, as well as use and applications thereof.

25 Solution to Problem




In order to solve the above probl ens, the inventors have consi dered
earnestly. As a result, it has been found that a resin conposition which
conprises a copolymer polynerized from nononeric conponents having a
certain 5 conposition and necessarily coqgrising met hyl nethacrylate and
acrylic acid ester (in other words, acrylate ester) and has a reduced
viscosity and MFR respectively in certain ranges can suppress appearance
of a silver streak(s) and can be nolded by injection nolding with good
mol ding and 10 nold rel easing properties even when its thickness i s not
| arger than 1 mminagdeferedy sER@epridi@nebovhy dHideMas theéed WERA%G e d.
That is, the present invention has the following constitutions. 15 (1) A
met hacryl i cheeei aossipesedi eam@stdy.i ghhs qui Besuptat éthh@sneen H ss
not larger. than 1 mm characterized in that the methacrylic resin
~ conposi ti onthgbnpai seesancopenpesi tpony netilzdd CCOMPMHERFTed ¢ CRRIOMER S

conprising nethyl nethacrylate and acrylic-acid ester 20 wherein a content
rati o of nephyymeeihedryfaoe imoatmérdst cEMPOmINL| ghrvimg & coREMiTatio
of acrylic acid ester is at nost 12% by weight; and a reduced viscosity is
0.47-0555 dbhgoalt256€ mpalsurestkssam kol aoipniaing metnbydt mettihaeflat@ 5
g/50 nmL in chloroform and MFR is at least 18 g/10 mn 25 at 230C neasured
under a | oadndf a8%y3idl acid ester (in other words, acrylate ester) and

has a reduced viscosity and MFR respectively in certain

ranges can suppress appearance of a Silver streak(s) and

can be molded by injection molding with good molding and

10 mold releasing properties even when its thickness is not
larger than 1 mm, and thereby the present invention has
been completed.

That 1is, the present invention has the following
constitutiocns.

15 (1} A methacrylic resin composition for a light guide
plate having a thickness not larger than 1 mm,
characterized in that the methacrylic resin composition
comprises a copolymér polymerized from monomerib components
comprising methyl methacrylate and acrylic acid ester

20 wherein a content ratio of methyl methacrylate is at least
60% by weight and a content ratio of acrylic acid ester is
at most 12% by weight; and a reduced viscosity is 0.47-0.55
dL/g at 25°C measured as a solution at a concentration of

0.5 ¢g/50 mL in chloroform, and MFR is at least 18 g/10 min

25 at 230°C measured under a locad of 37.3 N.




4 (2) The nethacrylic resin conposition according to the above (1),
wherei n the nononeric conponents conprise at .|least 60% by wei ght of nethyl
nmet hacryl ate, 6-12% by weight of acrylic acid ester, and 0.02-0.3% by
wei ght of 5 pol yfunctional nononer having at |east two radical - _
pol yneri zabl e doubl e bonds. (3) The methatrylic resin conposition according
to the above (1) or (2), wherein polynerization of the nononeric
conponents i s conducted by bul k polynerization. 10 (4) The nethacrylic
resin conposition according to any one of the above (1) to (3), which
conprises 0.01-1(®% Bhewsgthaofyblianingsisl egompagehton tdCreEPpERe th® a
total anount of the nethacrylic resin conposition. (5) The methacrylic
resi n conposhei apowecdt ili ngheoeidsthrymonemefr icheonponents) aomp)se i ch
conprises a thermal stabilizing agent. (6) The nethacrylic resin
conposi ti onlegsbr 0fgbyoweaghtond nethid medhecty)ate (H)-12khiboh vesighd: be
subjected to injection nolding. 20 (7) Use of the nethacrylic resin
.conmposi tionofaceergilig t eany oastef, t hanabove (ZH0 13% ( 6hyi nwengbtt i af
mol ding to obtain a |ight guide plate having a thickness not larger than 1
mm (8% A | pghyfantteonhat e mdricater s lobvanged aftr omédset two radical-

polymerizable double bonds. B

{(3) The methacrylic- resin composition according to

the above (1) or (2), wherein polymerization of the

monomeric components is conducted by bulk polymerization.

10 (4) The methacrylic resin composition according to
any one of the above (1) to (3), which comprises 0.01-1.0%
by weight of a mold release agent with respect to a total
amount of the methacrylic resin composition.

(5) The methacrylic resin composition according to

15 any one of the above (1) to (4), which comprises a thermal
stabilizing agent.

(6) The methacrylic resin composition according to
any one of the above (1) to (5), which is to be subjected
‘to injection molding.

20 (7) Use of the methacrylic resin composition
according to any one of the above (1) to (6) in injection
molding to obtain a light guide plate having a thickness
not larger than 1 mm.

{(8) A light guide plate which is obtained from the

25 methacrylic resin composition according to any one of the




25 nmethacrylic resin conposition according to any one of the 5 above (1)
to (6) by injection nolding to have a thickness not |larger than 1 mm
Advant ageous Effects of Invention 5 According. to. the nmethacrylic resin

- conposition of the present invention, followng effects are attained:
appearance of a silver streak(s) can be suppressed; thin thickness nol ding
- can be realized at a thickness not larger than 1 mmw th good nol di ng and
nol d rel easing properties; 10 and thereby a thin thickness |ight guide

pl ate having a thickness not larger than | nm can be prepared readily.
DETAI LED DESORVETI@N ¢ THE. FxBODDRENESTY Metkidicry| te ﬁé?ﬁnacctrﬁid%l‘ifﬁ%) 15
A met hacrylic resin conposition of the present invention conprises a

copol ymer pobynterged them dommaeric conponents- conprising nethyl

met hacryl ate and acrylic acid ester wherein a.content ratio of nethyl

met hacrylate is at |east 60% by weight and a content ratio of .acrylic acid .

20 ester. is at nost 12% by weight. Mre specifically, the nononeric
-conponent s Advahbrgengst BE fabbseofopolpmtrionnecessarily conprise nethyl
nmet hacryl ate (a) and acrylic acid ester (b), and additionally may conprise
a nonoBer (c) wAcchridingopral ywier imstiacywlic meeébyh peinpasiyliene ofr th2b
acrylic acid ester. ' ‘

' present invention, following effects are attained:

appearance of a silver streak(s) can be suppressed} thin
thickness molding can be realized at a thickness not larger
than 1 mm with good molding and mold releasing properties;

10 and thereby a thin thickness light guide plate having a

_thiCkne;s not larger than 1 mm can be prepared readily.

DETATLED DESCRIPTION OF THE EMBODIMENTS
(Methacrylic resih composition)

15 A ‘ﬁethacrylic resin composition of the present
invention comprises a copolymer polymerized from monomeric
components comprising methyl methacrylate and acrylic acid
ester wherein a content ratio of methyl methacrylate is at
least 60% by weight and a content ratio of ac:ylic acid

20 ester is at most 12% by weight. More specifically, the
monomeric components for forming the above copolymer
necessarily comprise methyl methacrylate {a)  and acrylic
acid ester (b),'and additionally may comprise a monomer (c)

‘which is copolymerizable with methyl methaCrylate_ or

25 acrylic acid ester.




6 In the above-described monomeri ¢ components, a content ratio of methyl
nmet hacrylate (a) is at least 60% by weight, preferably at |east -80% by
wei ght, and nore preferably 87.7-93.98% by weight. Al so in thenononeric
conponents, a 5 content ratio of acrylic aC|d ester (b) is at nost 12% by
wei ght, preferably 0.5-12% by wei ght, and®nore preferably ' 6-12% by wei ght.
If the content ratio of acrylic acid ester (b) exceeds 12% by wei ght,
al though a nolding property (nmold filling property) is inproved, but in
- sone 10 cases the obtained nolded article (l'ight guide plate) may not have
- enough heat resi$nanbe gboverdesicribes gitpmeris (ARMRENRE- e st rédeent
acrylic acid ester (b), acrylic acid ester which can reduce a gl ass
transition rewper efumethyfl mesheesyladst (@pdlsymdr lieasteridriwd, weight,
exenplarily. Mre 15 specifically, exanples thereof are nethyl acrylate,
~ethyl .acrypae€erpbapyl atacrigaatte, 803buby| verightat e ansecmbuey|prefesdbiie,
tert-butyl acrylate, cyclohexyl acrylate, benzyl - acrylate, 2-ethyl hexyl
acryl ate, 28Rydr68y&BRybyaseibhte; 2Adyd dpertthediremonrsecrid ataperehss .
Anmong them nmethyl 20 acrylate and ethyl acrylate are preferred. As the
above- 5desceohednacmitio adi daesykic(bridorstiemdior h®rett hastoid$ Imnd
t hereof nmay be used. As to the above-described nononer (c) which is
copol yner i zablighwi, t hretdndblnet hab+ yP &t dyorwesioghtl i candi thore preferably
6-12% by weight. If the content ratio of acrylic acid
ester (b) exceeds 12% by weight, although a molding
property (mold filling property) is improved, but in some
10 cases the obtained molded article (light guide plate) may
not have enough heat resistance to maintain its shape.

As the above-described acrylic acid éster {b), acrylic
acid ester which can reduce a glass transition temperature
of the resultant copolymer is mentioned, exemplarily. More

15 . specifically, examplés thereof are methyl acrylate, ethyl
acrylate, propyl acrylate, n-butyl acrylate, sec-butyl
acrylate, tert-butyl acrylate, cyclohexyl acrylate, benzyl
acrylate, 2-ethylhexyi acrylate, Z2-hydroxyethyl acrylate,
cyclopentadiene acrylate, and so on. Among them, methyl

20 acrylate and ethyl acrylate are preferred, As the above-
described acrylic acid ester (b), one kind or more than one
kind thereof may be used.

As to the above-described monomer (c) which’ is

copolymerizable with methyl methacrylate or acrylic acid

.25 ester, there are no specific limitations, but




25 ester, there are no Specific Pinitations, but 7 nonofunctional nononer
havi-ng one radical -pol yneri zabl e double bond and pol yfuncti onal nonomner
‘having at least two radical-polynerizable double bonds are nentioned,
exenplarily. Mre specifically, exanples of nonofunctional 5 nononer having
one radi cal - pol yneri zabl e doubl e bond are’ nethacrylic acid ester such as
et hyl. nethacryl ate, propyl nethacrylate, n-butyl nethacrylate, sec-butyl
nmet hacryl ate, tert-butyl nethacrylate, 2-ethyl hexyl nethacryl ate,

cycl ohexyl methacryl ate, benzyl methacrylate, 10 cyclopentadiene
met hacryl at spnofisattiened caobomglri c haviithg oongci d aahitedr-pde wiearigafblsuch
as acrylic acid, nmethacrylic acid, maleic acid, itaconic acid, nmaleic acid
anhydri de, dptib¢enbondciashdanidrfwest ivnabgerrenat ahavaiggnatodeassudivo as
acryl am de, nethacrylam de, acrylonitrile, 15 nethacrylonitrile; styrene
based nononerdiveh-pslgngrenaplea- meddybie yr ebendand saren. meartplogsdyf
pol yfunctional nononer having at | east two radical-polynerizable double-
bonds are ussampiatédycar Hoxyl ispeadifd cdildst, erexapdlesxaf meurcifastdidndlene
gl ycol dimethacryl ate, butanedi ol 20 dinethacryl ate; al kenyl ester of
unsat upat edmeavhexylhizviesi dnsuctadbcal +yblaaeyiadle]l ealdodblret bandyladee,
allyl cinnamate; polyal kenyl ester of polybasic acid such as diallyl
pht hal ate, fieahbykyitkbeaidd tésaetybuehanauretieyl methacrylate, propyl
methacrylate, n-butyl methacrylate, sec-bUtyl methacrylate,
tert-butyl methacrylate, 2-ethylhexyl - methacrylate,
cyclohexyl methacrylate, - benzyl methacrylate,

" cyclopentadiene methacrylate; unsaturated carboxylic acid
or acid anhydride thereof such as acrylic acid, methécrylic
acid, maleic acid, itaconic acid, maleic acid anhydride,
itaconic acid anhydride; nitrogen-containing monomer such
as acrylamide, methacrylamide, acrylonitrile,
methacrylonitrile; styrene based monomer such as styrene,
c-methylstyrene; and so on. Examples of polyfunctional
monomer having at least two radical-polymerizable double

‘bonds are unsaturated carboxylic acid diester of glycol
such as ethylene glycol  dimethacrylate, butanediol
dimethacrylate; alkenyl ester of unsaturated carbeoxylic
acid such as allyl acrylate, allyl methacrylate, allyl
cinnamate; polyalkenyl ester of polybasic acid such as
diallyl phthalate, diallyl. maleate, triallyl cyanaurate,

triallyl isocyanurate; unsaturated carboxylic acid ester of

polyalcohol such as trimethylolpropane triacrylate;




“triallyl isocyanurate; unsaturated carboxylic acid ester of 25 pol yal cohol
such as trinethyl ol propane triacrylate; 8 divinyl benzene; and so on. As
t he above-descri bed nononer (c), one kind or nore than one kind thereof
may be used. The nononeric: conmponents preferably conprise a polyfunctional
monomer having at least two radical- 5 potynerizable double bonds which is
described in the above regarding the nononmer (c). By incorporating such
pol yfunctional nononmer therein, MFR of the resin conposition can be
i ncreased. Wen the nononeric conponents conprise the pol yfunctional
nmononer, a domteglb&fzeaei o aofd tére qrol yf Bacthenabovemoescrilpechanormmaeri c
conponents is generally 0.02-0.3% by weight, and preferably 0.05-0.1% by
wei ght. |f t(he,contektindabiromofret danpoingf kictd direireafhomsr bes ussd snal |,
MFR may not be increased sufficiently. On the other hand, if the content
15 ratio of the pakyfuncstomeaicnoromgonentoo pirglicrabliyechaoinpaiset rength

- of the obtained nolded article (light guide plate) may be |owered. In a
preferred epbogifuantichhd nonmmEnéc cbapdngnt st cobpasse awol eastdBOb-by
wei ght of nethyl nethacrylate, 6- 20 12% by. weight of -acrylic acid ester,
and 0. 62-0. ﬁ%@bmeWQEQBUeOquﬁhémeﬁdswwhlﬁmnbsedebarubgdaunlmmﬂ dlvave

radi cal - pol yneri zabl e doubl e bonds. In a nore preferred -

regardlng the monomer {c). By _1ncorporat1ng such
polyfunctional ﬁonomer therein, MFR of the resin
compbsition can be increased. When the monomeric
components compriée the'polyfunctional'monomer, a content
10 ratio of .the polyfunctional_.moﬁomer_ in the monomeric
components is generally 0;02—0.3% by weight, and preferably
0.05-0.1% by weight. If the content ratio of the
polyfunctional monomer 1is too small,' MFR may not be
increased sufficiently. Oﬁ the other hand, if the content
15 ratio of the polyfunctional .monomer is too high; a
mechanical strength of the obtained molded.article (light

guide plate) may be lowered. o
In a preferred embodiment, the monomeric components
comprise at least 60% by weight bf methyl methacrylate, 6-
20 12% by weight of acrylic acid. ester, and 0.02-0.3% by
weight of polyfunctional monomer having at least two
radical—polymerizable double bonds. In a more preferred
“embodiment, the monomeric components consist of B7.7-93.98%
- by weight of methyl methacrylate, 6-12% by. weight of

25 acrylic acid estér, and 0.02-0.3% by weight of




enbodi nent, the rononeric conponent s consi st of 87.7-93.98% by wei ght of
met hyl nethacryl ate, 6-12% by weight of 25 acrylic acid ester, and
0.02-0.3% by weight of 9 polyfunctional nononer having at |east two
~radical - polynerizable double bonds. A polynerization process for
copol yneri zing the nononeric conponents s not linmted, and any of 5
pol yneri zati on processes known in the art, for exanple, suspension
pol ymeri zation, solution polynerization, bulk polynerization, and so on
can be used. Among them bulk polymerization is preferred. Bulk
pol ymer i zat ped yéamdse onedndutereingy, hevisganpite, teastnudwsl y sapptylng
~nononeric 10 conponents, a polymerization initiator and so on into a
reactor whi pelovetiimadls ylouikiendpomds.t herefroma partially pol ymeri zed
material resulted after a prescribed residence time in the reactor, so
that the copol ymér caoljmeeobiaiihen wrbicesshi gﬁoproctapbll\ymeylegThethe
pol ymerization initiator used for copol ynerizing the nononeric conponents
i's not ‘|im medomanrdcanycofippadntal bmlynaﬁizawﬂmlﬂadﬂlaandB kanwn it t he
art, for exanple, an azo conpound. such as azobisisobutyronitrile, a
peroxi de swelyaerizktdior - bubyépsesxWroywt oiexaniee ant ,sofom cawarhel 0
used. As the polynerization initiator, one kind or nore than one kind
t hereof may shepesedon polymerization, solution polymerization, bulk
polymerization, and so on can be used. Among them, bulk
polymerization is preferred. Bulk polymerization can be
conducted by, for example, continuously supplying monomeric

10 components, a polymerization initiator and so on into a
reactor while continuously taking out therefrom a partially
polymerized material resulted after a prescribed residence
time in the reactor, so that the copolymer can be obtained

with a high productivity.

15 The polymerization initiator used for copolymerizing
the monomeric components is not limited, and any of radical
polymerization initiators known in the art, for example, an

- azo compbund such as azobisisobutYronitrile, a peroxide
such as 1,1-di(t-butylperoxy)cyclohexane, and so on can be

20 used. As the polymerization initiator, one kind or more
than one kind thereof may be used.

For copolymerizing the monomeric components, a chain
transfer agent may be used, if necessary. A chain transfer

agent is not limited, but preferable examples thereof are

25 mercaptans such as n-butylmercaptan, n-octylmercaptan, n-
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. For copol yneri zing the nononeric conponents, a chain transfer agent may be
used, if necessary. A chain transfer agent is not |imted, but preferable
exanpl es thereof are 25 nercaptans such as n-butyl mercapt an,

n-octyl nercaptan, n 10 dodecyl nmercaptan, 2-ethylhexyltioglycolate, and so
on. As the chain transfer agent, one kinOor nore than one kind thereof
may be used. A polynerization tenperature, for copolynerizing the 5
nonomeri c conponents is adjusted adequately depending on, for exanple, a
ki nd and an anount of the radical polynerization initiator which is used,
but gener al Hpdée@im2@@€ptand pEreftdndilexllA0ickBoColldtda heapdl poerinzat iAmn
tenperature is too high, since syndiotacticity of the 10 obtai ned copol yner
i s |owered, thbe cdfiiai nexhmofeledagenit¢| eond | kijhd gui deoy atkanneyendtinthve
enough heat resistance to nmmintain its shape. The nmethacrylic resin
conposi ti onthtrehE pagsest usedvention preferably conprises, together wth

t he above- 15 described copol ymer, 0.01-1.-0% by wei ght of a nold rel ease
agent with respeat polgnédisdt bopudenfetduret faer ytopolymsrhzaéngpogid i on.
More preferably, the content ratio of the nold release agent is 0.05-0.5%
by wei ght whbRomespecCtconpbridifcd 0ial aaRistedl adédguaes hac depetdiagi ron,

conposi tion. 20 This Qontributes to inprovenent in a nold rel easing
' for example, a kind and an amount of the radical
polymerization initiator which is used, but generally 1009;
ZOOfC,'and-préferably 120°-180°C, If the polymerization
temperature wis_‘too high, since 'syndiétaéticity of the
10 obtained copolymer is lowered, the obtained molded article
(Light guide plate) méy not have enough heat resistance té
maintain its shape.
The methacrylic resin composition of the present
invention preferably comprises, together with the .above-
15 described copolymer, 0.01-1.0% by weight of a mold release
agent. with respect to a total amount of the methacrylic
‘resin composition. More preferably, the_contenf ratio of
the mold release agent is 0.05-0.5% by weight with respect
to the total émount of the methacrylic resin composition.
20 This contributes to impfovement_ in a mold releasing
property when the obtained molded article is released from
a mold.
As to the above-described mold felease agent, there

are no limitations, but examples thereof are ester of

.25 higher fatty acid, higher fatty alcohol, higher fatty acid,
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propefty'mhen t he obtained nolded article is-released from a nold. As to
the above-described nold rel ease agent, there are no limtations, but
exanpl es thereof are ester of 25 higher fatty acid, higher fatty al cohol,
hi gher fatty acid, 11 higher fatty acid am de, netal salt of higher fatty
acid, and so on. As the nold rel ease agerhkt, one kind or nore than one
kind thereof may be used. As the above-described ester of higher fatty
acid, 5 nore specifically, exanples are saturated fatty acid al kyl ester
such as methyl taurate, ethyl laurate, propyl |laurate, butyl |aurate,
octyl |aurabkgheet fpkttyalaticht amide hyfmetpad| maldt eof phopherpabitiataeidut vl
palmtate, octyl palmtate, methyl stearate, ethyl stearate, propyl
stearate, 18ndutsyl it ear &se, thet polst almane saganyl sinearkizd ayr imand
nyristate, nethyl behenate, ethyl behenate, propyl behenate, butyl
behenat e, othyh bebekahd; thasabdr abgdbeatisgdaci d al kyl ester such as
met hyl ol-eate, ethyl ol eate, propyl oleate, butyl oleate, octyl oleate
~ methyl linol eat easetthyd &abovieralesatrd begr opyteki nof eatigheut fettynalaat e,
octyl linoleate; saturated fatty acid glyceride such as lauric
"nmonogl gceri gerel apeict fdicgllyger iedmmplay i zré rsgtyecetedefatpgl mictidc alkyl
nonogl yceride, palmtic diglyceride, palmtic triglyceride, stearic
nmonogl yceri getest gaehcadi geydeili daurate, ethyl laurate, propyl laurate,
butyl laurate, octyl laurate, methyl palmitate, ethyl
palmitate, propyl palmitate, butyl = palmitate, octyl
palmitate, methyl stearate, ethyl stearate, propyl stearate,

10 butyl stearate, octyl stearate, stearyl stearate, myristyl
myristate, methyl behenate, ethyl behenate, propyl behenate,
butyl behenate, octyl behenate; unsaturated fatty acid
alkyl ester such as methyl oleate, ethyl oleate, propyl

oleate, butyl oleate, octyl oleate, methyl linoleate, ethyl

15 linoleate, propyl 1lincleate, butyl linoleate, octyl
linoleate; saturated fatty acid glyceridé such as lauric
monoglyceride, ~lauric diglyceride, lauric triglyceride,
palmitic monoglyceride, palmitic diglyceride, palmitic
triglyceride, stearic monoglyceride; stearic diglyceride,

20 stearic triglyceride, behenic monoglyceride, behenic
diglyceride, behenic triglyceride; unsaturated fatty acid
glyceride such as oleic monoglyceride, oleic diglyceride,
oleic triglyceride, linolic monoglyceride, linolic

diglyceride, linolic triglyceride; and so on. Among them,

25 methyl stearate, ethyl stearate, butyl stearate, octyl



20 stearic triglyceride, behenic nonoglyceride, behenic diglyceride,
behenic triglyceride; unsaturated fatty acid glyceride such as oleic
nmonogl yceride, oleic diglyceride, oleic triglyceride, linolic

nonogl yceride, linolic. diglyceride, linolic triglyceride; and so on. Anong
them 25 methyl stearate, ethyl stearate,ldutyl stearate, octyl 12
stearate, stearic nonogl yceride, stearic diglyceride, stearic
triglyceride, and the |like are preferred. As the above-described higher
fatty al cohol, nore specifically, exanples are saturated fatty (or,

al.i phatic) sbearabhel sitganic | amepPgdlvesrélde pal pregrial ceHalyaarsge

al cohol, isostearyl alcohol, behenyl alcohol, nyristyl alcohol, cetyl

al cohol ; unstearacetiriglyygetddeal apHathe) liklecoirel pyredierasdol eyl al cohol ,
linolyl alcohol; and so on. Anobng them stearyl alcohol is preferred. 10
As the above- desasi bedehi ghevefaesyrioeéd, mbyhker spkaitfy calgohakammarse are.
saturated fatty acid such as caproic acid, caprylic acid, capric- acid,

| auri c aci dspeoyfishiiyaciekamsleas t are aciadursitedy i taty d,(car adhipdiat iawi d,
behenic acid, lignoceric acid, 12-hydroxyoctadecanoic acid; 15 unsaturated
fatty gcid slebhas paldh taselauvagildaladohicd acpalmityhokécohadid,stidamtleni c
acid, cetoleic acid, erucic acid, ricinoleic acid; and so on. As the
above- descr bbednbilghet sbaterrgti d adrodel ,nobehenyl alcochol,  myristyl

alcohol, cetyl alcohol; unsatufated fatty (or aliphatic)
alcohol such as oléyl alcohol, linolylralcohol; and so on.
Among them, steéryl alcphol is preferred.
10 As the above—described. higher fatty acid, more
-specificélly, examples are saturated fatty acid such as
caproic acid, caprylic acid, ‘éapric acid,. lauric acid,
myristic acid, palmitic acid, stearic acid, arachidic acid,
behenic adid, lignoceric acid, l2-hydroxyoctadecanoic acid;
15 unsaturated fatty acid such as palmitoleic acid, oleic acid,
- linoleic acid, linoleﬁic acid, éetoleic acid, erucic acid,
ricincleic acid; and so.on.
As the above—described higher fatty acid amide, mofé
specifically, exaﬁples are saturated fatty acid amide such
20 as lauric acid amide, palmitic acid amide, stearic acid
amide, behenic acid amide; unsaturated fatty acid amide
such as oleic acid amide, linoleic acid amide, erucic acid
amide; émides such as ethylene—bis-lauric acid amide,
ethylene~-bis-palmitic acid amide, ethylene-bis-stearic acid

25 amide, N-oleylstearamide; and so on. BAmong them, stearic




specifically, exanples'are saturated fatty acid am de such 20 as lauric
acid amde, palmtic acid am de, stearic aci-d am de, behenic acid ani de;
unsaturated fatty acid am de such as oleic acid amde, linoleic acid
am de, erucic acid am de; am des such as ethylene-bis-lauric acid am de,
et hyl ene-bis-palmtic acid anide, ethylen&3bis-stearic acid 25 ami de,
N- ol eyl st earam de; and so on. Anong them stearic 13 acid am de and
et hyl ene-bi s-stearic acid anmide are preferred. As the above-described
metal salt of higher fatty acid, exanples are sodiumsalt, potassiumsalt,
cal ci um sal ecadd Subdei umnshal teblhylereabbsestiestirbed®FiGhepmidet y %S d,
and so on. The nethacrylic resin conposition of the present invention
preferably poegersesl. together with the above- described copol yner, a
thermal stabilizing agent for 10 suppressing thernmal deconposition of the
copol yner. Mor e Asprtdfee pioive -delse radetce me traglt isp 18 athdvighenefattubi¢idi ng
agent is 1-2000 ppm by weight with respect to the total anpunt of the
‘met hacryl i c exesipl esorguesi sadinum Weeht § hpotaeshanr ghilt ,r esileiswnsslt | rd of
the present invention is 15 subjected to injection nolding so as to nold it
i nt o ast hi nbatriek skt | 6fhthguiadteve-atesasimesi highen frekdiyngcitdanpeErdt ur e
Is set at a higher tenperature for the purpose

f S0 on. '

The methacrylic resin composition of the present
invention preferably comprises, togéther with the above-
described copolymer, a thermal stabilizing agent for

10 sﬁppressing thermal decomposition of the cdpolymer. More
preferably, the content ratio of the thermal stabilizing
agent is 1-2000 ppm by weight with respect to the total
amount of the methacrylic resin composition. When the
methacrylic resin-composition of the present invention 1is

15 subjected to injection molding so as to mold it into a thin
thickness light guide plate as desired, "a molding
temperéture is set at a higher temperature for the purpose
of increasing a molding efficiency in some cases, and
addition of the thermal stabilizing agent in these cases

20 contributes to such effect.

. As to the thermal stabilizing agent, there are no
specific limitations, but a phosphorus thermal stabilizing
agent and an organic disulfide compound are mentioned,

exemplarily. Among them, the organic disulfide compound is

- 25 preferred. As the thermal stabilizing agent, one kind or




of increasing a nolding efficiency in sonme cases, and additi-on of the
thermal stabilizing agent in these cases 20 contributes to such effect. As
to the thermal stabilizing agent, there are no specific limtations, but a
phosphorus thermal stabilizing agent and an organic disul fide conpound are
mentioned, exenplarily. Among them theldrganic disulfide conpound is 25
preferred. As the thermal stabilizing agent, one kind or 14 nore than one
ki nd thereof nay be used. As the above-described phosphorus thernal
stabilizing agent, exanples are tris(2,4-di-t-butyl phenyl)phosphite,

2-[12, 4, 8, Texet thki s¢rie 1kindethgreefynddi benpsed.

[d,f][1, 3, 2] di oxaphosphepi ne-6-yl]oxy]-N, N-bis o

[2-[[2, 4, 8, 10- t A% akhe( abvverdeskyidesy  phrsrpeas thermal stabilizing
[d,f][1,3, 2] di oxaphosphepi ne-6-yl ] oxy] --et hyl ] et hanam ne, di phenyl tridecyl
phosphi te, #géphenykampbsphare, t2ig(2,4-di-t-butylphenyl)phosphite,

met hyl enebi s(4, 6-di -tert-butyl phenyl)octyl phosphite, 10

bi s(2, 6-di -2ef {2 bt ¥} 1~-net tykphéhyl rpinebbyyenhyiofdibanghosphite, and so
on. Anong them 2,2-methyl enebis(4,6- di-tert-butyl phenyl)octyl phosphite is
prefersed. Ps, fhel abp¥pddesaphbspdhepynai-6-gildakildy, Yolrpsund, exanples are
di met hyl disulfide, diethyl disulfide, di-n- 15 propyl disulfide, '
di -n-butyl ¢isu(f]des, ti-secrbkiylidilisdifmetbyldthyeédtiibengb di sul fide,
di-tert-anyl disulfide, ' -

‘ [d,£f1[1,3,2]dioxaphosphepine-6-yl]oxy]-ethyl]ethanamine,

diphenyl tridecyl phosphite, triphenyl phosphite, 2,2-
methylenebis (4, 6-di-tert-butylphenyl)octylphosphite,

10 bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite, and so on. Among them, 2,2-methylenebis(4,6-
di-tert-butylphenyl)octylphosphite is preferred.

As the above-described brganic disulfide compound,
examples are dimethyl disulfide,rdiethyl disulfide, di-n-

15 -“proﬁylv- diéﬁifide, di-ﬁ-butyl disulfide, di-sec-butyl

| disulfide, di-tert-butyl disulfide, di-tert—amyl disulfide,
dicyclohexyl diéulfide, di-tert-octyl disulfide, di-n-
dodecyl disulfide, di-tert-dodecyl disulfide, and so on.
Among them, di-tert-alkyl disulfide is preferred, and di-

20 tert—-dodecyl disulfide is moré'preferred. |

In addition to the copolymer, the mold release agent
and the thermal stabilizing agent described above, the
methacrylic resin comppsition of the present invention may
comprise, 1if necessary, various additives such as an

25  ultraviolet absorbing agent, a light diffusing agent, an



di cycl ohexyl disulfide, di-tert-octyl disulfide) di - n- dddecyl di sul fide,
~di-tert-dodecyl disulfide, and so on. Anong them di-tert-alkyl disulfide
is preferred, and di- 20 tert-dodecyl disulfide is nore preferred. In
addition to the copolyner, the' nold release agent "and the thernal
" stabilizing agent described above, the et hacrylic resin conposition of
the present invention may conprise, if necessary, various additives such
as an 25 ultraviol et absorbing agent, a light diffusing agent, an 15
anti oxi di zi ng agent, an antistatic agent, and so on as long as the present
i nventi on dapsiopidipsegi tgeotfeensanvhetathic agender yridcSesion EShPEHX i on
of the present invention conprises the nold release agent, the thermal 5
st abi | i zi ngaageht presbetvianivensiaddidbesesotwiioske dts ledifeictsf.t er
collectively referred to as "additives"), these additives are incorporated
therein by a netWhdn fthe ecamEcylix metsiod ¢ojpebeteon dhetbep@nament
- obtained from polynerization of the .nononeric conponents and the 10
‘addi ti ves aipvehxednw ¢dmeacseot ere vindld bedlspdwabgenitn athsi rdlegmsck ew
extruder or a twin screw extruder, i.e. nelt mxing; a method (I11) wherein
the nmoponer seapeIReNAYt Sagadt tbe atietivesicue ndeitives eadhich herre and
‘the'resultant mxture is subjected to a polynerization reaction to obtain
15 the CODOhéﬁe&namtegr @blly.emtmeulyeracﬁéuxw&s;o amé‘tdﬂrzﬁt(ﬂvlels)"), these
- additives are 1ncorporated therein by a method, for example,
a . method  (I) wherein the copolymer obtained from
poelymerization of the monomeric components and the
10 additives are mixed with each other while being heated in a
single screw extruder or a twin screw extruder, i.e. melt
mixing; a method (II) wherein the monomeric components and
the additives are mixed with each other, and the resultant
mixture is subjected to a polymerization reaction to obtain
15 ‘the copolymer intégrally'with the additives; a method (IIT)
whe_rein the additives adhere to a surface of pellets or
beads made of the copolymer described in the above (I), and
the additives are mixed with the copolymer at the same time
as molding.
20 The methacrylic resin composition of the present
invention has a reduced viscosity of 0.47-0.55 dL/g at 25°C
‘'when it is measured as a solutidn.at a concentration of 0.5
g/50 mL in chloroform. The reduced viscosity is preferably
0.47-0.52 dL/g, and more preferably 0.47-0.50 dL/g. If the

25 reduced viscosity is less than 0.47 dL/g, although a



wherei n the additives adhere to a surface of pellets or beads nmade of the
copol yner described in the above (1), and the additives are mxed with the
copolynmer- at the sanme time as nolding. 20 The nethacrylic resin
conposi tion of the present invention has a reduced viscosity of 0.47-0.55
dL/g at 25C when it is neasured as a solifiion at a concentration of 0.5
g/50 nL in chloroform The reduced viscosity is preferably 0.47-0.52 dL/g,
and nore preferably 0.47-0.50 dL/g. If the 25 reduced viscosity is |ess
than 0.47 dL/g, although a 16 nolding property (nmold filling property) S
i mproved, amobdidgr gbeementy priowdct yEbbébnes prapertw t Agt EMRFAEREs) 2
occurs readily during a nolded article is released froma nold. On the
ot her hand, mbhd mediezering spospeytys bemomes thoor). 55 dillat a rtaiting)
property (mold filling property) becones poor, so-that the nolding can not
be conduct edcatira ztelacb]&ye@rntglarge&dekiaraﬂtme Tire reteseddvifsoosiay
.can be within the above range by adjusting an anount of the chain
transfer agmoldwhi chni shesedther pahgnertilzat reductdlOridw siinesi gnore
conponents. Mre specifically, the reduced viscosity can be decreased by
i ncreasi ng thenamuwst dif/d,hea mdbding ranspertgagenbldTie liisnkpgndperingsi n
conposition of the present invention has MFR of at |east 18 g/10 mn at
230C when i becomes poor, so. that the molding can not be conducted at a
thickness not larger than 1 mm. The reduced viscosity can
be within the above range by adjusting an amount of the
chain transfer agent which is used for polymerization of
10 the monomeric components. More specifically, the reduced
viscosity can be decreased by increasing the amount of the
chain transfer agent.
- The methacrylic resin composition of the. present
invention has MFR of at least 18 g/10 min at- 230°C when it
- 15 is measured under a load of 37.3 N. The MFR is preferably
18—35 g/lo min, and more preferably 18*30 g/10 min. If the
MFR is less than 18 g/ 10 min, a meolding property ({(mold
filling property) becomes poor, so that the molding can not
be cdnducted at a thickness not larger than 1 mm. Since
20 MFR depends on a reduced viscosity, a composition of the
monomeric components (content ratios of acrylic acid ester
and polyfunctional monomer), and a polymerization
temperature for polymerizing the monomeric components, the

MFR can be within the above range by, for example,

25 adjusting the reduced viscosity and the composition of the



15 i s neasured under a load of 37.3 N The MFR Is preferably 18-35 g/ 10
mn, and nore preferably 18-30 g/10 min. If the MR is less than 18 g/ 10
mn, a nolding property (nmold filling property) beconmes poor, so that the
nmol di ng can not be conducted at a thickness not larger than 1 nm Since 20
'MFR depends on a reduced viscosity, a coﬁgosition of the nononeric
conponents (content ratios of acrylic acid ester and pol yfuncti onal
nononer), and a polynerization tenperature for polynerizing the nononeric
conponents, the MR can be within the above range b%, forlexanple .25
adj usti ng tMENPERAEEd vFSEBENEYtENd Bie cohposFRFbABf t RELYFEIABAGHER ¢
conponents at a certain polynerization tenperature.. Mre s ecificallé, t he
MFR can be tempesstareat Mozer tsReFifot SRelY z abhen MEEmfct it BF e 1BV EE8EFEasi ng
the reduced viscosity, or by increasing the content ratio of 5,acr¥¥ic
aci d ester &#n Bheamwwdrerpel Weehbrrhien seMPpPraticee ngeFhedtdhfert'Sratio
of pol yfunctional ‘nonomer in the nononeric conponents. The nethacrylic
resin conposediucedofvisitesiitaserRT PHyEMIAPHEIRI BBBT Gontdddcr FRRHCI §T
useful as a nolding 10 material for nmolding a thin thickness |ight %uide
plate &t a abrykhessagiol |edtger dhanthemoremeptef PP R i Rer PYal i a
as a nolding material subjected to injection nolding. The thin thickness
|i ght gui deipta¢asphgt beprasgdrant ratio of polyfunctional monomer in
the monomeric components.
The méthacrylic resin composition o¢f the present
invention hereinbefore described is 'uSeful as a molding
10 material for molding a thin thickness light guide plate at
a thickness not larger than 1 mm, and preferably used inter
alia as a molding material subjected to injéction molding.
The thin thickness light guide plate of the present
invention is obtained by shbjecting,the methacrylic resin
15 composition of the present invention described ‘above to
injection moldingrto have a thickness not larger than 1 mm.
In more detail, the thin thickness light guide plate of the
present invention is obtained by using the methacrylic
resin 'composition of the present invention as a 1nolding
20 material, filling a mold having a certain thickness with
the molding material in a melt state (by injection),
cooling it, and then releasing a molded article from the
mold. More specifically, the thin thickness light guide
plate can be prepared, for example, as follows: the

25  methacrylic resin composition of the present invention 1is



i avention is obtained by subjecting the nethacrylic resin 15 conposition
of the present invention described above to injection nolding to have a
t hi ckness not larger than 1 mm In nore detail, the thin thickness |ight
guide plate of the present invention is obtained by using the nethacrylic
resin conposition of the present i nventi off as a nol di ng 20 material,
filling a nold having a certain thickness with the nolding material in a
melt state (by injection), <cooling it, and then releasing a nolded article
fromthe nold. Mre specifically, the thin thjckness |ight guide pl ate
can be prepaveBliedr f&eanph e hopPefol | DWSCTEMe 5 ﬁﬁFhaQar"g? i ¢hidgj peing
conposi tion of the present invention is 18 supplied froma hopper, a screw
i s set backrempluefei hge resdhveamPPRatiesi AscHRISNngLinte fesstiddeinto a
cylinder, the resin conposition is nelted,. a pressure is appliedto the
nel t ed resi hheompsdint icpmpasiftiidn aigohgltied,i @ rrEes$ieEe 518 0PPR1AEF: 4t
tine period until the nold cools down sufficiently, and then the nold is
‘opened to rtheamelthe reslidedomppisdicéonasot §ivddr imomlsbnditt ilengetayined
preparing the thin thickness |ight guide plate of the present invention
(e.g. & nel forenperct¢rtainf wimel deyiedat eantll athel dnabd t gsEisat @aTon
injecting the nold material into the nold, a pressure at which a pressure
is kept aftenffheieesiy, @wmposhénomhei Insld hésnogneghdtgoreapasehdynecan
be set ' ' ' o

molded article. As to various conditions for preparing the

thin thickness light guide plate of the present invention
‘(e.g. a melt temperature of a molding material, a mold
10 temperature on injecting the mold maﬁerial into the mold, a
‘pressure at whiﬁh a pressure is kept after the resiq
composition £fills the mold,_and'so on), they can be set

‘adéquately and are not specifically limited.

15 Exémples
| The present invention is explained in more detail by
examples beloﬁ, although the present invention is not
limited thereto. | |
Measurement of each property of the resin composition
20 obtained '.in examples and evaluation of the resin

composition were conducted as follows.

<Reduced viscosity>
Pursuant to ISO 1628-6, 0.5 g of each sample was

25 dissolved into 50 mL of chloroform, and its viscosity was



adequately and are not specifically limted. 15 Exanpl es The present
invention is explained in nore detail by, exanples below although the
present invention is not limted thereto. Measurenment of each property of
the resin conposition 20 obtained in exanples and eval uation of the resin
conposition were conducted as foll ows. <ﬁ@duced-viscosity> Pursuant to | SO
1628-6, 0.5 g of each sanple was 25 dissolved into 50 nL of chloroform
and its viscosity was 19 neasured at 25C with the use of GCstwald
vi sconeter. <MFR> Pursuant to JIS-K7210, neasurenent was conducted at 5
230C under medukedfad23 ® Wik the weasafelstuprld WASCORBR®Erted into a
val ue per 10 mn. <Tensile strength> Pursuant to JI S-K7162, a 1A sanple was
prepared by 10 injection nolding, and subjected to a test with a velocity
of 5 mMmimn to calculate a tensile fracture stress. <Evaluation on.
t hi n-t hi ckness ntfkRk’ng at a thickness not |larger than 1 mm 15 A fl at
plate having a wwdth of 12-inches and a thickness of 0.6 mm was prepared
at a nol ding terperstame to JIS-K7210, measurement was conducted at

5 230°C under a load of 37.3 N, and the measured value was

converted into a value per 10 min.

<Tensile strength>
Pufsuant to JIS-K7162, a 1A sample was prepared by
10 injection molding, and subjected to a test with a velocity

of 5 mm/min to calculate a tensile fracture stress.

<Evaluation on fhin—thickness molding at a thiqkness

not larger than 1 mm> |

15 A flat plate having /é widﬁh of 12 inches and a
thickness of 0.6 mm was prepared at a molding temperature
of 300°C and a mold temperature of 70°C by .using an
electric injection molding machinek(J45OELIII—89OH, JSW The
Japan Steel Works, LTD.).

20 Then;'evaluation was made as follows.

A: Molding was conducted at a state where the mold was
fully packed with a molding material, no silver streak
appeared, and no crack. occurred during ;elease from the
mold. |

25 B: Molding was conducted at a state where the mold was



of 300C and a nold tenperature of 70C by using an electric injection

nmol di ng machi ne (J450ELII1-890H, JSW The Japan Steel Wrks, LTD..). 20
Then, evaluation was nade as follows. A: Ml ding was conducted at a state
where the nold was fully packed with a‘mal ding material, no silver streak
appeared, and no crack occurred during rélease fromthe nold. 25 B:
Mol di ng was conducted at a state where the nold was 20 fully packed with a
nol ding material, and no silver streak appeared, but a crack(s) occurred
during release fromthe nold. C _Mlding could notrh%e conducted at a

mol di ng 5 fekbereeekedoriiboe, Mol ddnen RatQGR L heAhd /P n§t SﬁFdsgé.eak
conducted, a silver streak(s) appeared. (Exanple 1) A paol ynerization
reactor eqARRRIALSEL hPHtsE rFACkEs) QOCYEERHi SHriegdpd@isats Shgm the
continuously with-a m xture (nononeric conponents) of. 93 parts by wei ght
of methyl metdacrylate (hereinafter abbreviated as "MVA"), 7 parts by
wei ght of nethyl acrylate (hereinafter abbreviated as "MA"),, and 0.1 part
by wei ght of etHyi erdoltiyeal goubdmekdbcr Prat eopAerEpdaf 86r abbRPevLaldd as

" "ECGDM'); 0.02 part by. weight of 1,1-di(t-butyl peroxy)cyclohexane as a
5 temperature of 300°C, or even though the molding could be.

conducted,'é silver streak(s) appeared.

‘(Examéle 1)
A pblymérizatibn reactor equipped with a stirrer was
10 supplied respectively and ?ontinuously with a mixture
(monomerid components) _of. 93 parts by weight of methyl
methacrylaté (hereinafter abbreviated as "MMA"}} 7 parts by
weight of methyl acryiate (hereinafter abbreviated as
"MAY), . and 0;1 part by weight - of ethylene glycol
15 .dimethacrylate (hereiﬁaffer abbreviated as "EGDM"); 0.02
part .by. weight of - 1,1—di(t-butylperofocyclohexane as a
polymerization initiator; 0.40 parf by weight of n-
-octylmercaptaﬁ as a chain transfer agent; di-tert—dodecyl
disulfide as a thermal stabilizing agent ét an amount which
20 corresponded to about 10 ppm bf weight with respect to the
. total amount of the resin composition finaliy obtained.
The polymerization reaction was conducted at 175°C with an
average residence time of 40 min. 'Next, a reacticn fluid
(a partially copolymerized material} which was taken out

25 from the polymerization reactor was transferred to a




lpol ymerization initiator; 0.40 part by weight of n- octyl nercaptan as a-
chain transfer agent; di-tert-dodecyl disulfide as a thermal stabilizing
agent at an anount which 20 corresponded to about 10 ppm by weight with
respect to the total amount of the resin_conposition finally obtained.
The pol ymeri zation reaction was conducted?ht 175C with an average
residence tine of 40 mn. Next, a reaction fluid (a partially
copol yneri zed material) which was taken out 25 fromthe pol ynerization
reactor was transferred to a 21 devol atizing extruder. \Wile unreacted
nmononeric denpdasizdnger e exdctdered by vaPdrliezat v eastteg | c monomeric
nmonogl yceri de at an anount which corresponded to 0.1% by weight (0.1 part
by wei ght) wimponegpect werehe recavesednoupy of VarRr¥Izd§horonpdsiawit
finally obtained, and nmethyl stearate at an anount which corresponded to
0.03% by webghgly@ed3dearat bgnweinghint whhchespasespendes t 60 all - 1&ndiht of
the resin conposition finally obtained were added thereto as nold rel ease
agents. Afteeighé mifeti glamtas by0 wefight) erwiyh ninespedtt Wwes Shapdbtsdl t hat
the nethacrylic resin conmposition in the formof pellets was obtained. A
reduce@ vi semsiuhy and MeReof ré&knobtampesitienhatiydlly r esha toeposiaticn
are shown in Table 1. Using this resin conposition, a tensile strength and
thin 15 thi ekrnesd stlkediragewate aey aimsaidd whenth tdver resspdrtdedirtse & SB3% by
' weight (0;03 part by weight) with respect to the total
amount of the resin composition finally obtained were added
thereto as mold release agents. After the material was
10 sufficiently mixed, it was shaped so that the methacrylic
resin éomposition in the form of pellets was obtained.

A reduced viscosity @ and 'MFR of the obtained
methacrylic resin composition are shown in Table 1. Using
this = resin composition, a tensile strength and thin

15 thickness molding were evaluated, and the results are also

- shown in Table 1.

kExample 2)
The methacrylic resin composition in the form of
20 pellets was obtained according to similar procedures to
Example 1, except for that an amount of n-octylmercaptan
used as a chain transfer agent ih Example 1 was changed
from 0.40 part by weight to 0.35 part by weight.
A reduced viscosity and MFR of the | obtained

25 methacrylic resin composition are shown in Table 1. Using



shown in Table 1. (Exanple 2) ‘The methacrylic resin conposition in the form
of 20 pellets was obtained according to simlar procedures to Exanple 1,
except for that an amount of n-octyl nercaptan used as a chain transfer
agent in Exanple 1 was changed from 0.40 part by weight to 0.35 part by
wei ght. A reduced viscosity and MFR of t obtained 25 nethacrylic resin
conposition are shown in Table 1. Using-22 this resin conposition, a
tensile strength and thin thickness nolding were evaluated, and the
results are also shown in Table 1. 5 (Conparative Exanple 1) The _
met hacryl i cthégi nregaposicommesitiare f @ m eenspbe| efETRATLBDLL aNded thin
according to simlar procedures to Exanple 1, except for that an anount of
MVA i n Exanphécknegasmodndngewearse govapltatedy ardghhe aesadbagnerel akowas
10 changed to 4 parts by weight; an amount of 1,1-di(t-
but yl per oxyybgehohex@akleséd as a polynerization initiator was changed
. from0.02 part by weight to 0.03 part by weight; and an anount of _
" n-octyl mercaptan used as a chain transfer agent was changed from 0.40 part
by weight to 0.55 15 -part by weight. A reduced viscosity and MFR of the
obt ai n&d (Comparative Example 1) : : ' :
The methacrylic resin composition in the form of
pellets was obtained according to similar procedures to
Example 1, except for that an amount of MMA iﬁ Example 1
was changed to 96 parts by weight; an amount of MA was
10 changed to 4 parts by weight; a&an amount of 1,1-di(t-
butylperoxy)cyclohexane-used as a polymerization initiator
was changed from 0.02 part by wéight to 0.03 part by
weight; and an amount of n-octylmercaptan used as a chain
transfer agent was changed from 0.40 part by weight to 0.55
15 -part by weight.. |
A  reduced viscosity and MFR of the obtained
methacrylic resin composition are shown in Table 1. -Using
‘this resin composition, a tensile 'strength and thin
thickness molding were evaluated, and the results are also

20 shown in Table 1.

(Comparative Example 2)
The methacrylic resin composition in the form of
pellets was obtained according tc similar procedures to-

25 . Example 1, except for that an amount of MMA in Example 1




met hacrylic resin conposition are shown in Table 1. Using this resin
conposition, a tensile strength and thin thickness nol ding were eval uat ed,
and the results are also 20 shown in Table 1. (Conparative Exanple 2) The
met hacrylic resin conmposition in the formof pellets was obtained
according to simlar procedures to 25 le 1, except for that an anpunt
of MMA in Exanple 1 23 was changed to 96 parts by weight; an anmount of MA

~was changed to 4 parts by weight; and an anobunt of n- octyl nercaptan used
as a. chain transfer(ggent was changed from 0.40 part by melght to 0.46

part by wei §RE. Hhangeduted 3k sPasFEy dhdVRERNSF t% BBPHPﬁecP nfhatas i c
resin conposition are shown in Table 1. Using this resin conposition, a
tensile strehgpAedndtehi A PRirERNeSY nﬁﬂ%%rmera@devél%ataé@uné:nd e -
results are also shown in Table 1. 10 (Cbnparatlve Exanpl e 3) The

net hacryl i cOFE¥lReEsAPEENt iwHPd 2% he FHedNoft res feX sagast oWasi fdpnged

according to simlar procedures to Exanple 1, except: for that an anount of

MVA i n Exanfken10140wagréhRygee iobtosop&rdd Pasteibyhtweight .an amount of MA

was changed to 5 parts by weight.

: 5 A reduced viscosity and MFR of the obtained
methacrylic resin composition are shown in Table 1. Using
this resin composition, a tensile strength and thin
thickness moldihg were evaluated, and'the resuits are_also
shown in Table 1.

10

(Comparative Example 3}

The methacrylic resin Compdsition in the  form of
pellets was obtained according to similar procedures to
Example 1, except for that an amount of MMA in Example 1

15 was changed to 95 parts by'weight;‘and an amount of MA was
changed to 5 parts by weight.

A reduced viscosity and MFR of the obtained
methacrylic resin composition are shown in Table 1. Using
this resin composition, a tensile strength and thin

20 thickness molding were evaluated, and the results are also

shown in Table 1.

(Comparative Example 4)
The methacrylic resin composition in the form of

25 pellets was obtained according to similar procedures to




A reduced viscosity and MFR of the obtained nethacrylic resin conposition
are shown in Table 1. Using this resin conposition, a tensile strength and
thin 20 thickness nol ding were evaluated, and the results are also shown
in Table 1. (Conparative Exanple 4) The nethacrylic resin conposition in
the formof 25 pellets was: obtained accof#ling to simlar procedures to 24
Exampl e 1, except for that an anmount of MVA in Exanple 1 was changed to 95
parts by weight; an anobunt of MA was changed to 5 parts by weight; and an
anount of n- octyl nercaptan used as a chain transfer agent was changed 5
from 0. 40 paxempyendi ghtxeepd. §0rpdhathyanepgrunta afe digi Fegamle shd
MFR of the obtained nethacrylic resin conposition are shown in Table 1.

Usi ng thi swessichanapdsitid o9 Rparéssibe sedghgth amdameunt tof cRAeseas
nol di ng were evaluated, and the results are also 10 shown in Table 1. 25
4) a) N O | ghanged "'tlo r 50 peirYsO b® @eighl; t @nd @O Amag@niN (L On-

octylmercaptan used as a chain transfer égent was.chahged
from 0.40 part by weight to 0.3C part by weight.

A reduced viscosity | and MFR of the obtained
-methacrylic resin ;omppsition are shown in Table i. Using
~tﬁis .resin éomp¢sition, a tensile strengtﬁ and thiﬁ
thickness molding were evaluated, and thé resﬁlts are also

shown in Table 1.
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U (d4-1 a~ 14 ClJOp ~1 U r4 UWI Re- FW a 26 The present
application clains priority to Japanese Patent Application No. 2009-138570
filed on June 9, 2009, entitled "METHACRYLI C RESIN COWOSI TION. " The
contents of - 5 that application are incoEPorated herein by the reference
thereto in their entirety. 27 WAT IS CAMED IS 1. A met hacrylic resin
conposition for a light guide plate having a thickness not larger than 1
nm characterized in that the nethacryli.c resin conposition 5 conprises a
copol ymer pol ynerized from nononeric conponénts conprising mnethyl
met hacryl ate and acrylic acid ester wherein a content ratio of nethyl
nmet hacrylate is at |east 60% by meight and a content ratio of acrylic acid
| ester is at nosTha@mependi gAPPlarationa ¢leried PFiecdsivt yt ¢ s JePANSFes5
~dL/g at 25C neasured _as a solution at a concentration of _0.5 g/50 nL in
chl or of or m PakentrFRppiigatieastNog $PAD- K50 F3ded afeadir@d®undé% | oad

of  37.3 N. 15 2. The nethacrylic resin conposition according to
entitled "METHACRYLIC RESIN COMPOSITION." The contents of

that application are incorporated herein by the reference

thereto in their entirety.




claim1l1, wherein the nononeric conpohents conprise ‘at least 60% by wei ght
of nmethyl nethacrylate, 6-12% by weight of acrylic acid ester, and
0.02-0. 3% by wei ght of polyfunctional nononer having at |east two radical -
- 20 pol ynerizabl e doubl e bonds. 3. The nethacrylic resin conposition
according to claim1 or 2, wherein polyretization of the nononeric
- conponents i-s conducted by bul k polynerization. 25 28 4. The nethacrylic
resin conposition according to any one of claims 1 to 3, which conprises
0.01-1. 0% by meight of a nold release agent with respect to a total
amount of tWRARelhaCkHEMEDr é8in conposition. 5 5. The methacrylic resin
conposi tion according to any one of clains 1 to 4, which conprises a
thermal stabiliking AgeathacgydicThesint kepppsit iodsifercangdsiht enide
~according to any one of clainms 1 to 5, which is to be subLected to
i.nj ecti on nplatag. avike ofa t hehieknhaseyl ivot esil@ug®¥posiaprpn 45 mm,
according to any one of clains 1 to 6 in injection nolding to obtain a
| i ght gui decphatetbaiizad ain hitdlatesthaotmethgerylifanrdsim composition
5 comprises a cdpolymer polymerized from monomeric components
comprising methyl methacrylate and acrylic acid ester
wherein‘a content ratio of methyl methacrylate is at least
60% by weight and a content ratio of acrylic acid ester is
at most 12% by weight; and
10 a reduced viscosity is 0.47-0.55 dL/g at 25°C measured
as a solution at a concentration of 0.5 g/50 mL  in
chloroform, and MFR is at least 18 g/10 min at 230°C

measured under a'load of 37.3 N.

15 2. The methacrylic resin cdmposition acco;ding to
claim 1, wherein the monomeric componénts comprise at least
60% by weight of methyl:methacrylate, 6-12% by weight of
acrylic acid ester, and- 0.02-0.3% by weight of
poelyfunctional monomer having at least two radical-

20 pelymerizable double bonds.

3. The methacrylic resin composition accerding to
claim 1 or 2, wherein polymerization of the monomeric
components 1s conducted by bulk polymerization.

25




8. Alight guide plate which is obtained fromthe 20'r'ret.hacrylic'resin‘
conposition according to any one of <clains 1 to 6 by injection nolding to
have a thickness not larger than 1 nm

28

4. The methacrylic resin composition according to
any one of claims 1 to 3, which comprises 0.01-1.0% by
weight of a mold release agent with respect to a total

 amount of the methacrylic resin composition.

5. The methacrylic resin :composition according to
any one ‘of claims 1 to 4, which comprises‘ a thermal

stabilizing agent.

10 6. The 'methacrylic resin composition. according to
any one of claims 1 to 5, which is to be subjected to

injection molding.

7. Use of the methacrylic resin coﬁposition
15 according to any one of claims 1 to 6 in injection molding
to obtain a_light guide plate having a thickness not larger

than 1 mm.

8. A light guide plate which is obtained from the
20 methacrylic resin composition according to any one of
‘claims 1 to 6 by injection molding to have a thickness not

larger than 1 mm.




